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Descripción general de los recursos en español incluidos  
Este paquete proporciona a los estudiantes recursos selectos en el idioma español para apoyar el 
aprendizaje en el hogar en Artes del Lenguaje y lectura en español e inglés. En el bloque de lectura y 
escritura, se incluyen textos seleccionados de nivel de grado y sus actividades correspondientes, en 
inglés y español. Las familias y los estudiantes tienen la flexibilidad de elegir si realizar las actividades en 
español o inglés todos los días. Tenga en cuenta que no podemos proporcionar recursos impresos en 
español en otras materias en este momento. Las actividades en español de lectura y escritura están 
incluidas en los horarios diarios y semanales que comienzan en la página 9.  

Los textos de apoyo en español y las actividades correspondientes se pueden encontrar en la sección de 
Artes del Idioma Español de este paquete en la página 641. 

Notice and Disclaimer: This Texas Home Learning packet is a temporary, contingency tool intended to 
support Texas students in staying connected to learning during the summer. These are optional 
resources intended to assist in this time of public health crisis and permission to use included materials 
is only available for the duration of the Covid19 crisis.  

Given the timeline for development, errors are to be expected. If you find an error, please email us at 
curriculum@tea.texas.gov. Additionally, any references contrary to the Texas Essential Knowledge and 
Skills (TEKS) or inconsistent with requirements to deliver the TEKS are incidental. The overall purpose 
and message of instruction must be based on the TEKS, not any other set of standards or viewpoints. 
Schools retain the responsibility for providing education to their students and consulting with their legal 
counsel to comply with legal and constitutional requirements and prohibitions.  

This packet should not be reproduced for the purposes of sale or distributed to third parties outside of 
Texas.  

For the most up to date information on resources and copyright approvals, please visit 
TexasHomeLearning.org. 
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Getting Started  
Welcome Texas Families!  
The Texas Summer At-Home Learning packet provides four weeks of home learning plans and additional 
lessons for students. This packet has been designed with flexibility and easy family use in mind to keep 
students connected to meaningful content during the summer. Although lessons, assignments, and 
scheduling suggestions are provided, students and families, with support from their schools, may 
complete the lessons in a way that meets the needs of each individual student. 
   
What’s included: 

• Introductory guidance to get your student set up to learn  
• Four weeks of daily lessons organized by subject  
• Additional lessons to extend learning beyond four weeks, if desired 
• Curriculum materials for each lesson, including books, articles, worksheets, etc. 

  
To get started, review the Establishing a Schedule for Learning and Learning Goals for Students 
sections of this packet. Following a planned schedule with learning objectives makes the learning plan 
easy to follow.  
 
Packet Overview 
The four-week Summer At-Home Learning plan is divided by subject area: English, math, science, and 
social studies. Students can focus on just a few subjects, like English or math, or on all subjects included 
in the packet. Schools should help students choose which subject areas to focus on and when. 
 
Each subject area includes sequential lessons with five daily lessons per week beginning with Week 1, 
Day 1 and ending with Week 4, Day 5, plus a set of additional lessons for students to extend learning up 
to four more weeks. 
 
Lessons provide detailed instructions and reference the page numbers of materials in this packet, 
including articles, books, worksheets, and other materials needed to complete the lesson. 
 
First Steps 

1. To begin, simply choose a subject and use the table of contents to find that section of the 
packet. 

2. Start with Week 1, Day 1, complete the listed activities, and check off each lesson when finished. 
3. Make your way through all lessons in the order presented or as instructed by your school. 
4. After completing four weeks of lessons in a specific subject area, continue to the Additional 

Lessons section for more learning. 
 

For more information, visit TexasHomeLearning.org. 
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Establishing a Schedule for Learning 
It is recommended that students establish a consistent learning schedule that can be followed each day 
of the four-week learning plan. Having a regular structure can help make daily and weekly activities 
easier to follow and enhance home learning. For example, a student may start each day off eating 
breakfast and getting some exercise before beginning the first lesson.  
 
Families are balancing at-home learning with many other priorities so their chosen schedule should 
help increase student learning while also meeting the needs of the family. 
 
In establishing a consistent routine, families should seek help from schools and consider which subject(s) 
may require more support for the student while balancing home learning with other family priorities.  
 
The following sample schedules are a starting point. Families should adjust the schedule to meet the 
needs of the student while accounting for their own availability to help facilitate learning, if needed.  
 
Daily Check-Ins 
Connect with your student every day at a time that works well for your household. For example, you 
may want to check in briefly a few times per day or have just one longer check-in in the morning or 
evening. The goal of this time is for students to recall and reflect on what they learned during the day. 
 
Use check-in time to spark conversation with questions such as: 

• Were you able to complete all the assigned activities?  
• What did you learn/practice/read today?  
• What was easy or challenging for you? 
• Do you have questions for your teacher? 

 
Also use this time to communicate with the student’s teachers as needed, send them copies or pictures 
of student work, or share information about the student’s learning progress. 
 
Daily Choice Reading 
Thirty minutes of daily choice reading is recommended. The student selects a text of any genre or topic 
(with approval from caregiver). Students can choose a book from home or consider these titles: 

• Emma by Jane Austen (fiction) 
• Great Expectations by Charles Dickens (fiction) 
• The Importance of Being Ernest by Oscar Wilde (drama) 
• Little Women by Louisa May Alcott (fiction) 
• Metamorphosis by Franz Kafka (fiction) 
• Othello by William Shakespeare (drama) 
• A Raisin in the Sun by Lorraine Hansberry (drama) 

 
Caregivers are encouraged to talk with students about what they have read:  

• Ask your student: What is something new you learned from the book? 
• Ask your student to draw something they learned from the book.  
• Ask your student to write about the book or respond to a prompt.  
• Ask your student to talk about the book with a family member or friend.  
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Sample Schedules 
Subject areas included in this Summer At-Home Learning packet are highlighted in gray. 
 
Sample Schedule 1: Full Day of Learning  
This schedule works best when student: needs access to all subjects; works well independently; has help 
available throughout the day. 
 

Time Activity 
8:00-9:00 a.m. Outdoor/Indoor Exercise 
9:00-10:00 a.m. English  
10:00-10:15 a.m. Break 
10:15-11:15 a.m. Math 
11:15-11:30 p.m. Break 
11:30-12:00 p.m. Choice Reading 
12:00-12:30 p.m. Lunch 
12:30-1:30 p.m. Science 
1:30-1:45 p.m. Break 
1:45-2:45 p.m. Social Studies 
2:45-3:30 p.m. Enrichment (Art, Indoor/Outdoor Exercise) 
3:30 p.m. Daily Check-In 

Note: May use Monday–Friday, Monday–Thursday, or alternating days (Mon/Wed/Fri). 

 
Sample Schedule 2: Morning Learning with Reading and Math Only 
This schedule works best when student: needs to prioritize reading and math; has help available in the 
morning. 
 

Time Activity 
8:30-9:00 a.m. Outdoor/Indoor Exercise 
9:00-10:00 a.m. English   
10:00-10:30 a.m. Snack and Break 
10:30-11:30 a.m. Math 
11:30-11:45 a.m. Daily Check-In 
11:45 a.m. Lunch 

Note: May shift to an afternoon schedule. May use each day of the week, part of the week, or alternating days 
(Mon/Wed/Fri). 
 
Sample Schedule 3: Reading-Only Option 
This schedule works best when student: has limited time; has limited help available. 

 
Time Activity 
5:00-6:00 p.m. English  
6:00-6:30 p.m. Choice Reading 
6:30 p.m. Dinner 

Note: May schedule time as family schedule allows. 
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Learning Goals for Students 
This Summer At-Home Learning packet provides daily lessons in each of the main academic subjects. 
While materials are provided for all of these subjects, a student, family, or school may choose to focus 
on only some of these content areas based on individual academic and scheduling needs. 

English 
This packet includes grade-appropriate thematically/topically aligned “text sets” with shorter 
passages of various genres to build students’ background and content knowledge. Students 
should read, annotate, and write about their reading every day. Printable book options are 
included in this packet to correspond with the reading lesson plans.  
Learning Tips: 
• Read and annotate the selected text, deciding to read the passages independently or with a

family member.
• Discuss what the passages are about.
• Summarize the passages for yourself to check your understanding.
• Identify text evidence to support your answers when responding to both multiple choice

questions and writing prompts.

Math 
Students will complete activities and practice problems that cover foundational content and skills 
for whichever math course they are currently taking. Learning Tip: Utilize various problem-
solving strategies that have worked in the past. 

Science 
Students will read selected articles, perform simple investigations, and apply their knowledge of 
science content. Learning Tip: Investigations utilize common household items. If exact materials 
are unavailable, students can replace with similar materials. 

Social Studies 
Students will read selected articles and apply their knowledge of social studies content and skills. 
Learning Tip: Readings provide information that can be used to support claims and answer 
questions.  

You are now ready to begin your Summer At-Home Learning Packet! 
For more information, visit TexasHomeLearning.org.
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Week 1 
� Day 1 
Personal Growth: “To My Dear and Loving Husband” 

• Read and annotate the poem “To My Dear and Loving Husband” (p. 50). 
• Answer both the text-dependent questions and the discussion questions following the passage. 

� Day 2 
Personal Growth: “Romeo and Juliet” 

• Read and annotate the excerpt from the drama “Romeo and Juliet” (p. 54) 
• Answer the text dependent questions following the passage. 

� Day 3 
Personal Growth: “YouTube Users with Disabilities Help to Normalize Differences on Platform" 

• Read and annotate “YouTube Users with Disabilities Help to Normalize Differences on Platform" 
(p. 58). 

• Respond in writing to the following prompt: Make and support a claim about why someone 
should read this text. What makes this text worth reading? What will a reader gain or what 
might a reader do after reading this? Support your response with specific details from the text. 

Crecimiento personal: "Personas con discapacidad crean videos en YouTube para compartir y 
normalizar sus experiencias" 

• Leer y anotar "Personas con discapacidad crean videos en YouTube para compartir y normalizar 
sus experiencias" (pág. 642). 

• Responde por escrito el siguiente mensaje: haga y respalde un argumento sobre por qué alguien 
debería de leer este texto. ¿Qué hace que valga la pena leer este texto? ¿Qué ganará un lector o 
qué podría hacer un lector después de leer esto? Apoye su respuesta con detalles específicos del 
texto. 

� Day 4 
Personal Growth: "The Biology of Awareness" 

• Read and annotate the article "The Biology of Awareness" (p. 61). 
• Answer the text dependent quiz questions following the passage. 
• Compare "The Biology of Awareness" to Tuesday’s reading of “YouTube Users with Disabilities 

Help to Normalize Differences on Platform" (pg. 56) and respond in writing to the following 
prompt: What is one thing both authors would agree on? What is something that the authors 
would disagree about? 

Crecimiento personal: “La biología de la percepción” 
• Leer y anotar El artículo “La biología de la percepción” (pág. 645). 
• Compare " La biología de la percepción " con la lectura del martes de " Personas con 

discapacidad crean videos en YouTube para compartir y normalizar sus experiencias " (pág. xx) y 
responda por escrito a la siguiente pregunta: ¿Qué es lo que ambos autores estarían de 
acuerdo? algo sobre lo que los autores estarían en desacuerdo? 
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� Day 5 
Personal Growth: “I’m Happiest When Most Away” 

• Read and annotate the poem “I’m Happiest When Most Away” (p. 65). 
• Answer the text dependent questions and the discussion questions following the passage. 
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Week 2 
� Day 1 
Personal Growth: “Don’t Despair if You Ate the Marshmallow Right Away” 

• Read and annotate the article “Don’t Despair if You Ate the Marshmallow Right Away” (p. 69). 
• Answer the text dependent quiz questions following the passage. 

Crecimiento personal: “Nuevo estudio desacredita resultados de la "prueba del malvavisco" 
• Leer y anotar “Nuevo estudio desacredita resultados de la "prueba del malvavisco" (pág. 650). 
• Responde las preguntas dependientes del texto siguiendo del pasaje. 

� Day 2 
Personal Growth: “Don’t Despair if You Ate the Marshmallow Right Away” 

• Reread the article “Don’t Despair if You Ate the Marshmallow Right Away” (p. 69). 
• Write a paragraph that explains the central idea of the article. Use at least two details from the 

article to support your response. 
Crecimiento personal: “Nuevo estudio desacredita resultados de la "prueba del malvavisco" 

• Releer “Nuevo estudio desacredita resultados de la "prueba del malvavisco" (pág. 650). 
• Escribe un párrafo que explique la idea principal del artículo. Usa al menos dos detalles del 

artículo para respaldar tu respuesta. 

� Day 3 
Personal Growth: “Texting Can be a Positive and Powerful Force, Experts Say” 

• Read and annotate the article “Texting Can be a Positive and Powerful Force, Experts Say” (p. 
73). 

• Answer the text dependent quiz questions following the passage. 
Crecimiento personal: “Enviar mensajes de texto puede ser poderoso y positivo, según la ciencia” 

• Leer y anotar “Enviar mensajes de texto puede ser poderoso y positivo, según la ciencia” (pág. 
655). 

• Responda las preguntas del cuestionario dependientes del texto siguiendo del pasaje. 

� Day 4 
Personal Growth: “Texting Can be a Positive and Powerful Force, Experts Say” 

• Reread the article “Texting Can be a Positive and Powerful Force, Experts Say” (p. 73). 
• Answer the following prompt: according to the article, in what ways can texting be beneficial in 

today’s society? Choose three of these benefits and use evidence from the source to explain 
why these improve life for citizens. 

Crecimiento personal: “Enviar mensajes de texto puede ser poderoso y positivo, según la ciencia” 
• Releer el artículo “Enviar mensajes de texto puede ser poderoso y positivo, según la ciencia” 

(pág. 655). 
• Responda la siguiente pregunta: de acuerdo con el artículo, ¿de qué manera los mensajes de 

texto pueden ser beneficiosos en la sociedad actual? Elija tres de estos beneficios y use 
evidencia de la fuente para explicar por qué estos mejoran la vida de los ciudadanos. 
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� Day 5 
Personal Growth: “More People Are Using Fluoride-Free Toothpaste; Dentists Are Worried” 

• Read the article “More People Are Using Fluoride-Free Toothpaste; Dentists Are Worried” (p. 
78). 

• Answer the text dependent questions quiz following the passage. 
Crecimiento personal: “Dentistas preocupados porque cada vez más personas usan pasta sin fluoruro” 

• Leer y anotar El artículo “Dentistas preocupados porque cada vez más personas usan pasta sin 
fluoruro” (pág. 660). 

• Responda las preguntas del cuestionario dependientes del texto siguiendo del pasaje. 
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Week 3 
� Day 1 
Argument, Bias, and Persuasion: “Can Television Be Considered Literature and Taught in English 
Classes?” 

• Read and annotate the essay “Can Television Be Considered Literature and Taught in English 
Classes?” (p. 83). 

• Answer text dependent questions 1–5. 

� Day 2 
Argument, Bias, and Persuasion: “Can Television Be Considered Literature and Taught in English 
Classes?” 

• Reread the essay “Can Television Be Considered Literature and Taught in English Classes?” (p. 
83). 

• Respond in writing to discussion questions. 

� Day 3 
Argument, Bias, and Persuasion: “Should we Terraform Mars?” 

• Read and annotate the essay “Should we Terraform Mars?” (p. 90). 
• Answer text dependent questions 1–6. 

� Day 4 
Argument, Bias, and Persuasion: “Should we Terraform Mars?” 

• Reread the essay “Should we Terraform Mars?” (p. 90). 
• Respond in writing to the discussion questions. 

� Day 5 
Argument, Bias, and Persuasion: “A Time for Choosing” 

• Read the excerpt from the speech “A Time for Choosing” (p. 95). 
• Answer the text dependent questions following the passage. 
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Week 4 
� Day 1 
Argument, Bias, and Persuasion: “Day of Infamy” 

• Read and annotate the speech “Day of Infamy” (p. 100) 
• Answer the text dependent questions. 

� Day 2 
Argument, Bias, and Persuasion: “PRO/CON Should all High-Schoolers Take Courses in Personal 
Finance?” 
Read and annotate the article “PRO/CON Should all High-Schoolers Take Courses in Personal Finance?” 
(p. 104) 

• Answer the text dependent quiz questions. 
• Respond to the following prompt: Summarize the central idea of both the PRO and the CON 

perspectives in a few lines. What claims made by the author of the chosen article are not 
supported by evidence? Give two to three examples from the text to better illustrate your point. 

Argumento, sesgo y persuasion: “A FAVOR/EN CONTRA: ¿Deberían los estudiantes de secundaria 
tomar cursos de finanzas personales?” 

• Leer y anotar el artículo “A FAVOR/EN CONTRA: ¿Deberían los estudiantes de secundaria tomar 
cursos de finanzas personales?”  (pág. 666). 

• Responda las preguntas del cuestionario dependientes del texto. 
• Responda la siguiente pregunta: resuma la idea principal de las perspectivas PROS y CON en 

pocas líneas. ¿Qué afirmaciones hechas por el autor del artículo elegido no están respaldadas 
por evidencia? Dé dos o tres ejemplos del texto para ilustrar mejor su punto. 

� Day 3 
Argument, Bias, and Persuasion: “The Value of Being Confused” 

• Read and annotate the article “The Value of Being Confused” (p. 109) 
• Answer text dependent questions 1–5. 

� Day 4 
Argument, Bias, and Persuasion: “The Value of Being Confused” 

• Reread the article “The Value of Being Confused” (p. 109). 
• Respond in writing to the discussion questions. 

� Day 5 
Argument, Bias, and Persuasion: “The Difference Between Empathy and Sympathy” 

• Read and annotate the article “The Difference Between Empathy and Sympathy” (p. 114) 
• Answer the text dependent quiz questions. 

Argumento, sesgo y persuasion: “La diferencia entre empatía y simpatía” 
• Leer y anotar el artículo “La diferencia entre empatía y simpatía” (pág. 672). 
• Responda las preguntas del cuestionario dependientes del texto. 
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Additional Lessons 
� Additional Lesson 1 
Making Change: “What is Economics?” 

• Read and annotate the article “What is Economics?” (p. 118). 
• Answer the text dependent quiz questions following the passage. As you work, go back into the 

text and highlight the evidence that supports your answer choices. 
Haciendo el cambio: “¿Qué es la economía?” 

• Leer y anotar el artículo “¿Qué es la economía?” (pág. 678). 
• Responda las preguntas del cuestionario dependientes del texto siguiendo del pasaje. 

� Additional Lesson 2 
Making Change: “What is Economics?” 

• Reread the article “What is Economics?” (p. 118). 
• Create a job advertisement for a local paper, or job networking site, for an economist. The ad 

must include information about what economists should know, as well as what specific 
experiences they should have in the past. 

Haciendo el cambio: “¿Qué es la economía?”  
• Releer el artículo “¿Qué es la economía?” (pág. 678). 
• Crea un anuncio de trabajo para un periódico local, o sitio de trabajo en linea, para un 

economista. El anuncio debe incluir información sobre lo que los economistas deben saber, así 
como también qué experiencias específicas deberían tener en el pasado. 

� Additional Lesson 3 
Making Change: “What's in Your Wallet? Uh, I Mean, What Apps are on Your Smartphone?” 

• Read and annotate the article “What's in Your Wallet? Uh, I Mean, What Apps are on Your 
Smartphone?” (p. 123). 

• Answer the text dependent quiz questions following the passage. 
Haciendo el cambio: “¿Qué lleva en la billetera? Oh, perdón, ¿qué aplicaciones tiene en su teléfono 
inteligente?” 

• Leer y anotar el artículo “¿Qué lleva en la billetera? Oh, perdón, ¿qué aplicaciones tiene en su 
teléfono inteligente?” (pág. 683). 

• Responda las preguntas del cuestionario dependientes del texto siguiendo del pasaje. 

� Additional Lesson 4 
Making Change: “What's in Your Wallet? Uh, I Mean, What Apps are on Your Smartphone?” 

• Reread the article "What's in Your Wallet? Uh, I Mean, What Apps are on Your Smartphone?” (p. 
123). 

• Write a detailed paragraph that explains the central idea of the article. Use at least three details 
from the text to support your response. 

Haciendo el cambio: “¿Qué lleva en la billetera? Oh, perdón, ¿qué aplicaciones tiene en su teléfono 
inteligente?” 

• Releer el artículo “¿Qué lleva en la billetera? Oh, perdón, ¿qué aplicaciones tiene en su teléfono 
inteligente?” (pág. 683). 

• Escribe un párrafo detallado que explique la idea principal del artículo. Usa al menos tres 
detalles del texto para respaldar tu respuesta. 
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� Additional Lesson 5 
Making Change: “Creating a Personal Budget” 

• Read and annotate the article “Creating a Personal Budget” (p. 127). 
• Answer the text dependent quiz questions following the passage. 

� Additional Lesson 6 
Community: “Study Shows One Brain's Electrical Pulses Can Influence Those of Another” 

• Read and annotate the article “Study Shows One Brain's Electrical Pulses Can Influence Those of 
Another” (p. 131). 

• Answer the text dependent quiz questions following the passage. 
Comunidad: “Un estudio muestra que los pulsos eléctricos de un cerebro pueden influir los de otro”  

• Leer y anotar el artículo “Un estudio muestra que los pulsos eléctricos de un cerebro pueden 
influir los de otro” (pág. 688). 

• Responda las preguntas del cuestionario dependientes del texto siguiendo del pasaje. 

� Additional Lesson 7 
Community: “Study Shows One Brain's Electrical Pulses Can Influence Those of Another” 

• Reread the article “Study Shows One Brain's Electrical Pulses Can Influence Those of Another” 
(p. 131). 

• Answer the following questions in a well-crafted paragraph: What is group brain synchrony? 
What is one key finding from the study about group interactions? Support your answer using 
details from the text. 

Comunidad: “Un estudio muestra que los pulsos eléctricos de un cerebro pueden influir los de otro”  
• Releer el artículo “Un estudio muestra que los pulsos eléctricos de un cerebro pueden influir los 

de otro” (pág. 688). 
• Responde las siguientes preguntas en un párrafo bien elaborado: ¿Qué es la sincronía cerebral 

grupal? ¿Cuál es un hallazgo clave del estudio sobre las interacciones grupales? Apoye su 
respuesta usando los detalles del texto. 

� Additional Lesson 8 
Community: “Native American Activism in the 1960s and 1970s” 

• Read and annotate the article “Native American Activism in the 1960s and 1970s” (p. 135). 
• Answer the text dependent quiz questions following the passage. 

� Additional Lesson 9 
Community: “Native American Activism in the 1960s and 1970s” 

• Reread the article “Native American Activism in the 1960s and 1970s” (p. 135). 
• Answer the following prompt: In what ways was the idea of an occupation symbolic of what the 

Native Americans were trying to accomplish by protesting? Use evidence from the article to 
support your claim. 
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� Additional Lesson 10 
Community: “Mexicans Set Social Structure Aside to Provide Earthquake Relief” 

• Read the article “Mexicans Set Social Structure Aside to Provide Earthquake Relief” (p. 140). 
• Answer the text dependent quiz questions. 
• Discuss the articles you read this week with someone at home—explaining the main idea and 

key details of your reading, and the shared themes across the texts. 
Comunidad: “Mexicanos hacen a un lado clases sociales para ayudar después del terremoto”  

• Leer y anotar el artículo “Mexicanos hacen a un lado clases sociales para ayudar después del 
terremoto” (pág. 692). 

• Responda las preguntas del cuestionario dependientes del texto. 
• Discuta los artículos que leyó esta semana con alguien en casa, explicando la idea principal y los 

detalles clave de las lecturas, y los temas compartidos en los textos. 

� Additional Lesson 11 
Education: “The Last Class: The Story of a Little Alsatian” 

• Read and annotate the short story “The Last Class: The Story of a Little Alsatian” (p. 144). 
• Answer text dependent questions 1–4. 

� Additional Lesson 12 
Education: “The Last Class: The Story of a Little Alsatian” 

• Reread the short story “The Last Class: The Story of a Little Alsatian” (p. 144). 
• Respond in writing to the discussion questions. 

� Additional Lesson 13 
Education: “Village Schools and Traveling Soldiers” 

• Read and annotate the article “Village Schools and Traveling Soldiers” (p. 150). 
• Answer text dependent questions 1–5. 

� Additional Lesson 14 
Education: “Village Schools and Traveling Soldiers” 

• Reread the article “Village Schools and Traveling Soldiers” (p. 150). 
• Respond in writing to the discussion questions. 

� Additional Lesson 15 
Education: “International Lifestyle Concepts are Catching on in the U.S.” 

• Read and annotate the article “International Lifestyle Concepts are Catching on in the U.S.” (p. 
155). 

• Answer the text dependent quiz questions. 

� Additional Lesson 16 
Resilience and Success: “Curiosity Changes the Brain to Boost Memory and Learning” 

• Read and annotate the article “Curiosity Changes the Brain to Boost Memory and Learning” (p. 
160). 

• Answer the text dependent Quiz questions. 
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� Additional Lesson 17 
Resilience and Success: “Curiosity Changes the Brain to Boost Memory and Learning” 

• Reread the article “Curiosity Changes the Brain to Boost Memory and Learning” (p. 160). 
• Respond to the following prompt in writing: Write a paragraph that explains the central idea of 

the article. Use at least two details from the article to support your response. 

� Additional Lesson 18  
Resilience and Success: “Research Shows Friends Are Good for Your Health” 

• Read and annotate the article “Research Shows Friends Are Good for Your Health” (p. 164). 
• Answer the text dependent quiz questions. 

� Additional Lesson 19  
Resilience and Success: “The Tipi Goes Modern and Bright for a Special Museum Exhibit” 

• Read and annotate the article “The Tipi Goes Modern and Bright for a Special Museum Exhibit” 
(p. 169). 

• Answer the text dependent quiz questions. 
Resiliencia y Éxito: “El tipi se moderniza y brilla para una exhibición especial en un museo” 

• Leer y anotar el artículo “El tipi se moderniza y brilla para una exhibición especial en un museo” 
(pág. 696). 

• Responda las preguntas del cuestionario dependientes del texto. 

� Additional Lesson 20 
Resilience and Success: “No Magic Wand: How J.K. Rowling Became the First Billionaire Author” 

• Read and annotate the article “No Magic Wand: How J.K. Rowling Became the First Billionaire 
Author” (p. 174). 

• Answer the text dependent quiz questions.
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Week 1 
� Day 1 
Strategic Solving: Day 1 of 4 

• Complete the warmup and getting started sections (p. 180). 
• Complete activity 1.1. 

� Day 2 
Strategic Solving: Day 2 of 4 

• Complete activity 1.2 (p. 184). 

� Day 3 
Strategic Solving: Day 3 of 4 

• Complete activity 1.3 and Talk the Talk (p. 186). 

� Day 4 
Strategic Solving: Day 4 of 4 

• Complete the Assignment section (p. 188). 

� Day 5 
MP3 and DVDs: Day 1 of 5 

• Complete activity 2.1 (p. 192). 
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Week 2 
� Day 1 
MP3 and DVDs: Day 2 of 5 

• Complete activity 2.2 (p. 193). 

� Day 2 
MP3 and DVDs: Day 3 of 5 

• Complete activity 2.3 (p. 195). 

� Day 3 
MP3 and DVDs: Day 4 of 5 

• Complete activity 2.4 and Talk the Talk (p. 199). 

� Day 4 
MP3 and DVDs: Day 5 of 5 

• Complete the Assignment section (p. 202). 

� Day 5 
Tic Tac Bingo: Day 1 of 2 

• Complete the warmup and getting started sections (p. 204). 
• Complete activity 3.1 (p. 206). 
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Week 3 
� Day 1 
Tic Tac Bingo: Day 2 of 2 

• Complete the Assignment section (p. 210). 

� Day 2 
Solving Linear Equations: Day 1 of 2 

• Complete section I and II (p. 212). 

� Day 3 
Solving Linear Equations: Day 2 of 2 

• Complete section III (p. 214). 

� Day 4 
Crossing Paths: Day 1 of 4 

• Complete the warmup and getting started sections (p. 215). 
• Complete activity 1.1. 

� Day 5 
Crossing Paths: Day 2 of 4 

• Complete activity 1.2 (p. 221). 
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Week 4 
� Day 1 
Crossing Paths: Day 3 of 4 

• Complete activity 1.3 and Talk the Talk (p. 224). 

� Day 2 
Crossing Paths: Day 4 of 4 

• Complete the Assignment section (p. 227). 

� Day 3 
The Road Less Traveled: Day 1 of 4 

• Complete the warmup and getting started sections (p. 229). 
• Complete activity 2.1. 

� Day 4 
The Road Less Traveled: Day 2 of 4 

• Complete activity 2.2 (p. 234). 

� Day 5 
The Road Less Traveled: Day 3 of 4 

• Complete activity 2.3 and Talk the Talk (p. 238). 
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Additional Lessons 
� Additional Lesson 1 
The Road Less Traveled: Day 4 of 4 

• Complete the Assignment section (p. 241). 

� Additional Lesson 2 
Rockin’ Roller Rinks: Day 1 of 4 

• Complete the Warmup and Getting Started sections (p. 243). 
• Complete activity 4.1. 

� Additional Lesson 3 
Rockin’ Roller Rinks: Day 2 of 4 

• Complete activity 4.2 (p. 248). 

� Additional Lesson 4 
Rockin’ Roller Rinks: Day 3 of 4 

• Complete activity 4.3 and Talk the Talk (p. 250). 

� Additional Lesson 5 
Rockin’ Roller Rinks: Day 4 of 4 

• Complete the Assignment section (p. 253). 

� Additional Lesson 6 
The County Fair: Day 1 of 4 

• Complete the Warmup and Getting Started sections (p. 255). 
• Complete activity 3.1. 

� Additional Lesson 7 
The County Fair: Day 2 of 4 

• Complete activity 3.2 (p. 261). 

� Additional Lesson 8 
The County Fair: Day 3 of 4 

• Complete activity 3.3 Talk the Talk (p. 265). 

� Additional Lesson 9 
The County Fair: Day 4 of 4 

• Complete the Assignment section (p. 271). 

� Additional Lesson 10 
Systems of Linear Equations 

• Complete section I (p. 273). 

� Additional Lesson 11 
Skills Practice 

• Complete section II (p.281). 
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� Additional Lesson 12 
A Constant Ratio: Day 1 of 5 

• Complete the Warmup and Getting Started sections (p. 289). 
• Complete activity 1.1. 

� Additional Lesson 13 
A Constant Ratio: Day 2 of 5 

• Complete activity 1.2 (p. 294). 

� Additional Lesson 14 
A Constant Ratio: Day 3 of 5 

• Complete activity 1.3 (p. 298). 

� Additional Lesson 15 
A Constant Ratio: Day 4 of 5 

• Complete activity 1.4 and Talk the Talk (p. 300). 

� Additional Lesson 16 
A Constant Ratio: Day 5 of 5 

• Complete the Assignment sections (p. 303). 

� Additional Lesson 17 
The Real Number System: Day 1 of 3 

• Complete section I (p. 305). 

� Additional Lesson 18  
The Real Number System: Day 2 of 3 

• Complete section II (p. 306). 

� Additional Lesson 19 
The Real Number System: Day 3 of 3 

• Complete section III (p. 307). 

� Additional Lesson 20 
Practice and Review 
Return to any unfinished assignments and complete problems.  
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Week 1 
� Day 1 
Three Angle Measure: Day 1 of 3 

• Complete the Warmup and Getting Started sections (p. 310). 
• Complete activity 1.1. 

� Day 2 
Three Angle Measure: Day 2 of 3 

• Complete activity 1.2 and Talk the Talk (p. 317). 

� Day 3 
Three Angle Measure: Day 3 of 3 

• Complete the Assignment section (p. 322). 

� Day 4 
The Tangent Ratio: Day 1 of 6 

• Complete the Warmup and Getting Started sections (p. 326). 
• Complete activity 2.1. 

� Day 5 
The Tangent Ratio: Day 2 of 6 

• Complete activity 2.2 (p. 332).  
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Week 2 
� Day 1 
The Tangent Ratio: Day 3 of 6 

• Complete the activity 2.3 (p. 334). 

� Day 2 
The Tangent Ratio: Day 4 of 6 

• Complete activity 2.4 and Talk the Talk (p. 336). 

� Day 3 
The Tangent Ratio: Day 5 of 6 

• Complete half of the Assignment section (p. 340). 

� Day 4 
The Tangent Ratio: Day 6 of 6 

• Complete the remaining problems in the Assignment section (p. 340). 

� Day 5 
The Sine Ratio: Day 1 of 2 

• Complete the Warmup and Getting Started sections (p. 344). 
• Complete activity 3.1. 
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Week 3 
� Day 1 
The Sine Ratio: Day 2 of 2 

• Complete the activity 3.2 and Talk the Talk (p. 349). 

� Day 2 
The Tangent Ratio 

• Complete the Assignment section (p. 356). 

� Day 3 
The Cosine Ratio: Day 1 of 2 

• Complete the Warmup and Getting Started sections (p. 360). 
• Complete activity 4.1. 

� Day 4 
The Cosine Ratio: Day 2 of 2 

• Complete activity 4.2 and Talk the Talk (p.367). 

� Day 5 
We Complement Each Other: Day 1 of 4 

• Complete the Warmup and Getting Started sections (p. 376). 
• Complete activity 5.1. 
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Week 4 
� Day 1 
We Complement Each Other: Day 2 of 4 

• Complete activity 5.2 (p. 380). 

� Day 2 
We Complement Each Other: Day 3 of 4 

• Complete activity 5.3 and Talk the Talk (p. 382). 

� Day 3 
We Complement Each Other: Day 4 of 4 

• Complete the Assignment section (p. 386). 

� Day 4 
A Deriving Force: Day 1 of 5 

• Complete the Warmup and Getting Started sections (p. 390). 
• Complete activity 6.1. 

� Day 5 
A Deriving Force: Day 2 of 5 

• Complete activity 6.2 (p. 391). 
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Additional Lessons 
� Additional Lesson 1 
A Deriving Force: Day 3 of 5 

• Complete activity 6.3 (p. 394). 

� Additional Lesson 2 
A Deriving Force: Day 4 of 5 

• Complete activity 6.4 and Talk the Talk (p. 396). 

� Additional Lesson 3 
A Deriving Force: Day 5 of 5 

• Complete the Assignment section (p. 400). 

� Additional Lesson 4 
Trigonometry: Day 1 of 5 

• Complete section I (p. 402). 

� Additional Lesson 5 
Trigonometry: Day 2 of 5 

• Complete section II (p. 406). 

� Additional Lesson 6 
Trigonometry: Day 3 of 5 

• Complete section III (p. 413). 

� Additional Lesson 7 
Trigonometry: Day 4 of 5 

• Complete section IV (p. 418). 

� Additional Lesson 8 
Trigonometry: Day 5 of 5 

• Complete section V and VI (p. 422). 

� Additional Lesson 9 
What Are the Chances: Day 1 of 5 

• Complete the Warmup and Getting Started sections (p. 428). 
• Complete activity 1.1. 

� Additional Lesson 10 
What Are the Chances: Day 2 of 5 

• Complete activity 1.2 (p. 434). 

� Additional Lesson 11 
What Are the Chances: Day 3 of 5 

• Complete activity 1.3 (p. 436). 
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� Additional Lesson 12 
What Are the Chances: Day 4 of 5 

• Complete activity 1.4 and Talk the Talk (p. 439). 

� Additional Lesson 13 
What Are the Chances: Day 5 of 5 

• Complete the Assignment section (p. 444). 

� Additional Lesson 14 
And: Compound Probability: Day 1 of 4 

• Complete the Warmup and Getting Started (p. 448). 
• Complete activity 2.1. 

� Additional Lesson 15 
And: Compound Probability: Day 2 of 4 

• Complete activity 2.2 (p. 454). 

� Additional Lesson 16 
And: Compound Probability: Day 3 of 4 

• Complete activity 2.3 and Talk the Talk (p. 456). 

� Additional Lesson 17 
And: Compound Probability: Day 4 of 4 

• Complete the Assignment section (p. 460). 

� Additional Lesson 18 
Or: Compound Probability: Day 1 of 3 

• Complete the Warmup and Getting Started (p. 462). 
• Complete activity 3.1. 

� Additional Lesson 19 
Or: Compound Probability: Day 2 of 3 

• Complete activity 3.2 (p. 466). 

� Additional Lesson 20 
Or: Compound Probability: Day 3 of 3 

• Complete activity 3.3 and Talk the Talk (p. 469).
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Week 1 
� Day 1 
Cellular Respiration: “How bread works” 

• Read and annotate “How bread works” (p. 478). 
• Write a summary describing how cellular respiration of yeast is used in the production of bread. 

� Day 2 
Cellular Respiration: “All about cellular respiration” 

• Read and annotate “All about cellular respiration” (p. 481). 
• Create a diagram that represents the process of cellular respiration. 

� Day 3 
Cellular Respiration: Quiz 

• Reread the articles from the past two days and the diagram you made of cellular respiration. 
• Take the quizzes at the end of both readings. 

� Day 4 
Cellular Respiration: “The way kids use energy pathways helps them keep going, going, going” 

• Read “The way kids use energy pathways helps them keep going, going, going” (p. 486). 
• Write a short summary explaining how children are able to use energy pathways to help them 

keep going. 
• Take the quiz at the end of the reading. 

� Day 5 
Cellular Respiration: Response 

• Respond to the question: How does cellular respiration provide organisms with chemical energy 
to live and grow?  
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Week 2 
� Day 1 
Enzymes: “Why do apple slices turn brown after being cut?” 

• Read and annotate “Why do apple slices turn brown after being cut?” (p. 490). 
• Explain the role that enzymes play in the color change of apples when cut. 

� Day 2 
Enzyme: “Exploring Enzymes” 

• If you have the materials, conduct the experiment and record findings using “Exploring 
Enzymes” (p. 493). 

� Day 3 
Enzymes: Summary 

• Explain your findings from the experiment yesterday. Describe how changing amounts of the 
enzyme would change the reaction. 

� Day 4 
Enzymes: “Extremophiles have extraordinary uses in medical, engineering fields” 

• Read and annotate “Extremophiles have extraordinary uses in medical, engineering fields” (p. 
497). 

• List and describe the enzymes from extremophiles that have been used to benefit humans. 

� Day 5 
Enzymes: Response 

• Write a short response explaining why and how enzymes benefit organisms. 
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Week 3 
� Day 1 
Biological Organization: “Scientists grow heart tissue using spinach veins” 

• Read “Scientists grow heart tissue using spinach veins” (p. 501). 
• Explain how a plant could be used to grow animal tissue. 

� Day 2 
Biological Organization: “Why do you have two lungs but only one heart?” 

• Read “Why do you have two lungs but only one heart” (p. 506). 
• Summarize your understanding of why humans have one heart. 

� Day 3 
Biological Organization: “Why do you have two lungs but only one heart?” 

• Reread "Why do you have two lungs but only one heart?” (p. 506). 
• Take the quiz at the end of the reading. 

� Day 4 
Biological Organization: Summary 

• Consider what you have read and your study of biology. 
• Write a short summary about what has been most interesting to learn about in exploring the 

biological organization of organisms. 

� Day 5 
Biological Organization: “What animal has the weirdest heart?” 

• Read “What animal has the weirdest heart?” (p. 510). 
• List the different types of hearts and explain if you can find a pattern. 
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Week 4 
� Day 1 
Cellular Specialization: “Chocolate Lab’s nose knows when a diabetic emergency could be lurking” 

• Read “Chocolate Lab’s nose knows when a diabetic emergency could be lurking” (p 514). 
• Explain why dogs are used to help detect certain scents. 

� Day 2 
Cellular Specialization: “Everyday Mysteries: What is our strongest muscle?” 

• Read “Everyday Mysteries: What is our strongest muscle?” (p. 518). 
• Based on the reading, which muscle do you think is the strongest. Explain why you believe this 

muscle is strongest. 

� Day 3 
Cellular Specialization: Response 

• Answer the question: What are some examples of specialized cells, and how are they uniquely 
suited to serve specific functions? 

� Day 4 
Cellular Specialization: Summary 

• Explain why if all autosomal cells in an organism have the same DNA, there are specialized cells. 

� Day 5 
Cellular Specialization: “The cells of the human body” 

• Read and annotate “The cells of the human body” (p. 522). 
• Make a table to organize and record information about the different types of cells found in the 

human body. 
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Additional Lessons 
� Additional Lesson 1 
DNA: “Legend of Loch Ness monster will be tested with DNA samples” 

• Read “Legend of Loch Ness monster will be tested with DNA samples” (p. 529). 
• Answer the questions: How will scientists get the DNA to test for the Loch Ness monster? Could 

scientists not find Loch Ness DNA even if it exists? 

� Additional Lesson 2 
DNA: “A distant relative’s DNA could be used to identify you” 

• Read and annotate “A distant relative’s DNA could be used to identify you” (p. 532). 
• Answer the questions: How is at-home DNA testing being used to find people? What are some 

concerns with this type of testing? 

� Additional Lesson 3 
DNA: “A distant relative’s DNA could be used to identify you” 

• Reread “A distant relative’s DNA could be used to identify you” (p. 532). 
• Write a short summary about the pros and cons of open access to at-home DNA test results. 

� Additional Lesson 4 
DNA: “Scientists around the world are working to map animal genomes” 

• Read “Scientists around the world are working to map animal genomes” (p. 536). 
• Answer the questions: How will mapping the genes of thousands of animal special help? What is 

the benefit of this work? 
• Take the quiz. 

� Additional Lesson 5 
DNA: Response 

• Write about the pros and cons of doing more DNA testing. Take a position as to whether or not 
you are in favor of testing and defend your position using evidence from the readings. 

� Additional Lesson 6 
Genetics: “Explainer: What are blood groups and why do they matter?” 

• Read and annotate “Explainer: What are blood groups and why do they matter?” (p. 539). 
• Write a summary about blood groups, the discovery, and the genetics that determines the 

specific blood groups. 

� Additional Lesson 7 
Genetics: “A mutation story about sickle cell” 

• Read and annotate “A mutation story about sickle cell” (p. 542). 
• Take the quiz.  

� Additional Lesson 8  

Genetics: Summary 
• Write a summary of your understanding of genetic mutations related to sickle cell and include 

why the mutation continue to be present in humans. 
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� Additional Lesson 9 
Genetics: “Colorblind teen and two men see world anew with special eyeglasses” 

• Read “Colorblind teen and two men see world anew with special eyeglasses” (p. 545). 
• Answer the questions: How can colorblindness be harmful? How is colorblindness inherited, and 

why is it present in men more often than women? 

� Additional Lesson 10 
Genetics: Response 

• Think about what you have learned this year about genetics and genetic mutations. Describe 2–
3 pieces of information you learned that were the most interesting. 

� Additional Lesson 11 
Evolution: “Breeding a grape that tastes just like cotton candy to capture consumers” 

• Read “Breeding a grape that tastes just like cotton candy to capture consumers” (p. 547). 
• Answer the questions: What is artificial selection of selective breeding? How are humans using 

artificial selection for profit? 

� Additional Lesson 12 
Evolution: Response 

• Think about the article read yesterday and artificial selection. 
• Make a list of other examples of artificial selection. 

� Additional Lesson 13 
Evolution: “Adaptation” 

• Read and annotate “Adaptation” (p. 550). 
• Make a list and describe the different types of adaptations in the reading. 
• Take the quiz. 

� Additional Lesson 14 
Evolution: Summary 

• Write a short summary explaining evolution and natural selection as related to adaptations. 

� Additional Lesson 15 
Evolution: Response 

• Respond to: What is evolution and how is it driven by natural selection and artificial selection? 

� Additional Lesson 16 
Ecosystems: “Keystone species” 

• Read and annotate “Keystone species” (p. 555). 
• Make a table to organize and record information from the reading about the different types of 

organisms discussed. 

� Additional Lesson 17 
Ecosystems: Response 

• Answer the questions: What is the role of a keystone species? What are some examples of 
keystone species? What happens if a keystone species is removed from an ecosystem? 
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� Additional Lesson 18 
Ecosystems: “The marine food chain” 

• Read and annotate “The marine food chain” (p. 560). 
• Create an energy pyramid depicting the marine food chain described in the reading. 
• Take the quiz. 

� Additional Lesson 19 
Ecosystems: “What does a bear do in Alaska woods? Disperse seeds” 

• Read “What does a bear do in Alaska woods? Disperse seeds” (p. 565). 
• Answer the questions: Identify the trophic level of the bear. What roles does the bear play in the 

ecosystem described in the reading? How do bears help with plants in Alaska? 

� Additional Lesson 20 
Ecosystems: Response 

• Respond to: How do changes to ecosystems impact the organisms that call them home? How do 
changes to an environment impact biodiversity?
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Week 1 
� Day 1 
The Five Themes of Geography: “The Five Themes of Geography Help Coordinate the Study of our 
Planet” 

• Read and annotate the article “The Five Themes of Geography Help Coordinate the Study of our 
Planet” (p. 568). 

• Write one paragraph summarizing the five themes of geography. 

� Day 2 
The Five Themes of Geography: “The Five Themes of Geography Help Coordinate the Study of our 
Planet” 

• Re-read and annotate the article “The Five Themes of Geography Help Coordinate the Study of 
our Planet” (p. 568). 

• Answer the quiz questions from this text. 
• Respond to the following prompt in 2-3 paragraphs: why is the study of geography important? 

� Day 3 
The Five Themes of Geography: “History of the Land Bridge Theory” 

• Read and annotate the article “History of the Land Bridge Theory” (p. 572). 
• Answer the text dependent quiz questions. 

� Day 4 
The Five Themes of Geography: “History of the Land Bridge Theory” 

• Reread the article “History of the Land Bridge Theory” (p. 572). 
• Respond to the following prompt in 2–3 paragraphs: What is the land bridge theory? Why do 

most scientists believe this is how people arrived in North America over 16,500 years ago? What 
evidence has been found that conflicts with this theory? Use evidence from the article to 
support your claims. 

� Day 5 
The Five Themes of Geography: Response and Discussion 

• Consider the readings from this week. 
• Respond to the following prompt in 2–3 paragraphs: What did you learn regarding geography 

this week that you did not know before? What would you like to learn more about? 
• Discuss your responses with a friend or someone in your household.  
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Week 2 
� Day 1 
Maps, Land, and Water: “Reading Maps and Globes” 

• Read and annotate the article “Reading Maps and Globes” (p. 576). 
• Answer the text dependent quiz questions. 
• Respond to the following prompt: Pick an important scientific term used in the article. What is 

the term and its definition? Conclude your response by explaining why this is an important term 
to understand. 

� Day 2 
Maps, Land, and Water: “Reading Maps and Globes” 

• Reread the article “Reading Maps and Globes” (p. 576). 
• Write one paragraph summarizing the types of maps you learned about from reading this 

article. 
• Respond to the following prompt: How has society benefited from the various types of maps? 

Using evidence from the article, evaluate why people 
• today should understand how to read a variety of types of maps. 

� Day 3 
Maps, Land, and Water: “Bodies of Water: Oceans” 

• Read and annotate the article “Bodies of Water: Oceans” (p. 582). 
• Write one paragraph summarizing the article. 
• Answer the text dependent quiz questions. 

� Day 4 
Maps, Land and Water: “Landforms: Mountains” 

• Read and annotate the article “Landforms: Mountains” (p. 586). 
• Respond to the following prompt in 2–3 paragraphs: Imagine you are in charge of taking video 

and pictures for an upcoming documentary about mountains. What kinds of pictures and video 
do you need to obtain to match the information and the words that will be shared? Would you 
recommend any changes or additions to the information included in the article in order to make 
the documentary more entertaining? Use evidence from the article to support your ideas. 

� Day 5 
Text Maps, Land, and Water: Response and Discussion 

• Review the readings from this week. 
• Respond to the following prompt in 2–3 paragraphs: What did you learn regarding geography 

this week that you did not know before? What would you like to learn more about? 
• Discuss your responses with a friend or someone in your household. 
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Week 3 
� Day 1 
Maps, Land, and Water: “Landforms: Islands” 

• Read and annotate “Landforms: Islands” (p. 589). 
• Write one paragraph summarizing the passage. 
• Answer the text dependent quiz questions. 

� Day 2 
Maps, Land, and Water: “Landforms: Plateaus” 

• Read and annotate “Landforms: Plateaus” (p. 592). 
• Respond to the following prompt in 2–3 paragraphs: Why do you think the author only included 

one perspective on how plateaus are formed? Should the author always include other 
perspectives? Use evidence from the article to support your answer. 

� Day 3 
Maps, Land, and Water: “Deserts, Explained” 

• Read and annotate “Deserts, Explained” (p. 595). 
• Write one paragraph summarizing the passage. 

� Day 4 
Maps, Land, and Water: Response 

• Consider the readings from this week. 
• Respond to the following prompt in 2–3 paragraphs: Imagine you are an author and you’ve been 

tasked with writing a children’s book that explains the earth’s landforms and bodies of water. 
Choose 3–5 landforms and/or bodies of water and use your imagination to write a story. 

� Day 5 
Maps, Land, and Water: Response and Discussion 

• Consider the readings from this week. 
• Respond to the following prompt in 2–3 paragraphs: Explain how physical features, such as 

mountains and rivers, historically have affected human settlement? Reference the texts you 
have read this week and last, citing 3–4 pieces of specific evidence. 

• Discuss your responses with a friend or someone in your household. 
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Week 4 
� Day 1 
Weather and Climate: “Weather and Climate: What is Climate?” 

• Read and annotate the article “Weather and Climate: What is Climate?” (p. 600). 
• Write one paragraph summarizing the passage. 
• Identify three or more new scientific terms and their meaning after reading this article. 

� Day 2 
Weather and Climate: “Weather and Climate: What is weather?” 

• Reread the article “Weather and Climate: What is weather?” (p. 605). 
• Write one paragraph summarizing the passage. 
• Identify three or more new scientific terms and their meaning after reading this article. 

� Day 3 
Weather and Climate: Summary 

• Consider the articles you've read so far this week: “Weather and Climate: What is Climate?” (p. 
600) and “Weather and Climate: What is weather?” (p. 605). 

• Write 2–3 paragraphs identifying the difference between climate and weather. When possible, 
use the new scientific terms you pulled out in previous lessons in your response. 

� Day 4 
Weather and Climate: Response 

• Consider the articles you've read so far this week: “Weather and Climate: What is Climate?” (p. 
600) and “Weather and Climate: What is weather?” (p. 605). 

• Respond to the following prompt in 2-3 paragraphs: Describe the current weather conditions of 
the region of the country you live in. What are the pros and cons of the weather in your region? 

� Day 5 
Weather and Climate: Response and Discussion 

• Consider the readings from this week. 
• Respond to the following prompt in 2-3 paragraphs: What did you learn regarding weather and 

climate this week that you did not know before? What would you like to learn more about? 
• Discuss your responses with a friend or someone in your household. 
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Additional Lessons 
� Additional Lesson 1 
Human Geography: “Asia: Human Geography” 

• Read and annotate the article “Asia: Human Geography” (p. 609). 
• Write one paragraph summarizing the passage. 
• Answer the text dependent quiz questions. 

� Additional Lesson 2 
Human Geography: “Asia: Human Geography” 

• Reread the article “Asia: Human Geography” (p. 609). 
• Respond to the following prompt in 2–3 paragraphs: Imagine you are an analyst working for a 

major corporation. The corporation is looking to expand to more countries overseas. What 
information from the article would help you understand the people and cultures in Asia? 

� Additional Lesson 3 
Human Geography: “Africa's Rich Human Geography” 

• Read and annotate the article “Africa's Rich Human Geography” (p. 614). 
• Respond to the following prompt in 2–3 paragraphs:  Which person or group’s perspective was 

most fully developed in this article? Use details from the article to explain this person or group’s 
perspective on the situation. Conclude by explaining a person or group’s perspective that was 
not fully developed. 

� Additional Lesson 4 
Human Geography: “Africa's Rich Human Geography” 

• Reread the article “Africa's Rich Human Geography” (p. 614). 
• Respond to the following prompt in 2–3 paragraphs: How has Africa been impacted by 

colonialism? 

� Additional Lesson 5 
Human Geography: Response and Discussion 

• Consider the readings from this week. 
• Respond to the following prompt in 2–3 paragraphs: describe the cultural geography of the two 

regions that you read about. 
• Discuss your responses with a friend or someone in your household. 

� Additional Lesson 6 
Human Geography: “Australia and Oceania: Human Geography” 

• Read and annotate the article “Australia and Oceania: Human Geography” (p. 619). 
• Answer the text dependent quiz questions. 
• Respond to the following prompt in 2–3 paragraphs: Which person or group’s perspective was 

most fully developed in this article? Use details from the article to explain this person or group’s 
perspective on the situation. Conclude by explaining a person or group’s perspective that was 
not fully developed. 
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� Additional Lesson 7 
Human Geography: “Australia and Oceania: Human Geography” 

• Reread the article “Australia and Oceania: Human Geography” (p. 619). 
• Write one paragraph summarizing the passage. 
• Respond to the following prompt in 2–3 paragraphs: What historic and contemporary issues 

have tormented the people of Oceania? What future issues might cause the people problems? 
Use evidence from the article to support your answerers. 

� Additional Lesson 8 
Human Geography: “North America: Human Geography” 

• Read and annotate the article “North America: Human Geography” (p. 626). 
• Answer the text dependent quiz questions. 

� Additional Lesson 9 
Human Geography: “North America: Human Geography” 

• Reread the article “North America: Human Geography” (p. 626). 
• Write one paragraph summarizing the passage. 
• Respond to the following prompt in 2–3 paragraphs: What historic and contemporary issues 

have the people in Mexico, Canada, and the United States faced? What future issues might 
cause the people problems? Use evidence from the article to support your answers. 

� Additional Lesson 10  
 Human Geography: Response and Discussion 

• Consider the readings from this week. 
• Respond to the following prompt in 2–3 paragraphs: What did you learn regarding geography 

this week that you didn't know before? What would you like to learn more about? 
• Discuss your responses with a friend or someone in your household.                         

� Additional Lesson 11 
Human Geography: “South America: Human Geography” 

• Read and annotate the article “South America: Human Geography” (p. 631). 
• Write one paragraph summarizing the passage. 
• Answer the text dependent quiz questions. 

� Additional Lesson 12 
Human Geography: “South America: Human Geography” 

• Reread the article “South America: Human Geography” (p. 631). 
• Respond to the following prompts in 1–2 paragraphs each: 

Prompt 1: Look at a photo, image or graphic from the article. What are two important details 
you notice? How do these details help you understand the ideas in the article? 
Prompt 2: Imagine you are a travel agent. You need to prepare handy guides for customers 
looking to examine their travel options. These guides should contain information about the area, 
potential travel sites, interesting aspects of the area and any travel concerns. Write a 
description of what you need to include on your guide for South America based on evidence 
from the article. 
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� Additional Lesson 13 
Human Geography: “Humans are Affecting Species' Biological Carrying Capacity” 

• Read and annotate the article “Humans are Affecting Species' Biological Carrying Capacity” (p. 
637). 

• Write one paragraph that explains the central idea of the article. Use at least two details from 
the article to support your response. 

• Answer the text dependent quiz questions. 

� Additional Lesson 14 
Human Geography: Human Impact on the Environment 

• Reread the article “Humans are affecting species' biological carrying capacity” (p. 637). 
• Respond to the following prompt in 2–3 paragraphs: Describe the ways in which humans can 

have both a positive and negative impact on the environment. Describe the things that you 
personally do that impact the environment. 

� Additional Lesson 15 
Human Geography: Define Human Geography 

• Consider the readings from this week. 
• Respond to the following prompt in 3–4 paragraphs: How would you define human geography 

to a younger brother, sister, or student? What concepts and/or examples would you include? 
• Discuss your responses with a friend or someone in your household. 

� Additional Lesson 16 
World Geography Concepts: The Importance of Geography 

• Consider the readings from the past eight weeks. 
• Respond to the following prompt in 2–3 paragraphs: why is the study of geography important? 

Bring in themes and concepts you’ve read about over the course of these eight weeks. 

� Additional Lesson 17 
World Geography Concepts: Neighborhood Map 

• Consider the readings from the past eight weeks. 
• Respond to the following prompt: Create a map of your neighborhood. Your map should include 

the physical features, streets, houses, stores, etc. Create a legend that explains the symbols 
you’ve used. 

� Additional Lesson 18 
World Geography Concepts: Create a Forecast 

• Consider the readings from the past eight weeks. 
• Respond to the following prompt: Imagine you are a meteorologist and create a weather 

forecast. You can use the current weather of the region you live in or you can create an 
imaginary forecast based on a severe storm such as a hurricane, tornado, or snowstorm. 

� Additional Lesson 19 
World Geography Concepts: Compare and Contrast 

• Consider the readings from the past eight weeks. 
• Respond to the following prompt: Compare and contrast the similarities and differences of two 

geographic regions. Consider using a Venn diagram to organize your thoughts. 
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� Additional Lesson 20 
World Geography Concepts: Response and Discussion 

• Consider the readings from the past eight weeks.
• Respond to the following prompt in 2–3 paragraphs: What aspect of world geography are you

most interested in? Please explain your answer and reference at least three of the readings
covered here.

• Discuss your responses with a friend or someone in your household.
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LESSON 1: Strategic Solving   •   M3-7

LEARNING GOALS
• Use strategies to solve linear equations with variables on

both sides of the equals sign.
• Solve linear equations with rational number coefficients.
• Combine like terms and use the Distributive Property to

solve linear equations.

You have solved equations by combining like terms and using inverse operations. How can 
you solve equations when there are variables on both sides of the equation?

WARM UP
Solve each equation.

1. 2.5x 1 100 5 600

2. 10 5 2x 2 4

3.    1 __ 4   x 1 5 5 30

Strategic 
Solving
Equations with Variables on Both Sides

1

M3-8   •   TOPIC 1: Solving Linear Equations

Getting Started

Build It Up and Break It Down

The Properties of Equality allow you to solve equations.

Properties of Equality For all numbers a, b, and c

Addition Property of Equality If a 5 b, then a 1 c 5 b 1 c.

Subtraction Property of Equality If a 5 b, then a 2 c 5 b 2 c.

Multiplication Property of Equality If a 5 b, then ac 5 bc.

Division Property of Equality
If a 5 b and c ° 0, 

then a__
c 5 b__

c .

These properties also allow you to create more complex equations. 
For example, given the equation x 5 2, you can use the Addition 
Property of Equality to create x 1 1 5 2 1 1, which is the same as 
x 1 1 5 3. Since you used the Properties of Equality, the two 
equations have the same solution.

1. Consider each given equation. Use the Properties of Equality
to create an equivalent equation in the form ax 1 b 5 c,
where a, b, and c can be any number. Record the Properties of
Equality you used to create your new equation.

a. x 5 5 b. x 5 21

2. Give each of your equations to a partner to verify that each
equation has the correct solution.

To solve a two-step 

equation, isolate the 

variable term on one 

side of the equation 

and the constant 

on the other side of 

the equation. Then 

multiply or divide 

both sides of the 

equation by the 

numeric coefficient to 

determine the value 

of the variable.
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LESSON 1: Strategic Solving   •   M3-7

LEARNING GOALS
• Use strategies to solve linear equations with variables on

both sides of the equals sign.
• Solve linear equations with rational number coefficients.
• Combine like terms and use the Distributive Property to

solve linear equations.

You have solved equations by combining like terms and using inverse operations. How can 
you solve equations when there are variables on both sides of the equation?

WARM UP
Solve each equation.

1. 2.5x 1 100 5 600

2. 10 5 2x 2 4

3.    1 __ 4   x 1 5 5 30

Strategic 
Solving
Equations with Variables on Both Sides

1

M3-8   •   TOPIC 1: Solving Linear Equations

Getting Started

Build It Up and Break It Down

The Properties of Equality allow you to solve equations.

Properties of Equality For all numbers a, b, and c

Addition Property of Equality If a 5 b, then a 1 c 5 b 1 c.

Subtraction Property of Equality If a 5 b, then a 2 c 5 b 2 c.

Multiplication Property of Equality If a 5 b, then ac 5 bc.

Division Property of Equality
If a 5 b and c ° 0, 

then    a __ c    5    b __ c   .

These properties also allow you to create more complex equations. 
For example, given the equation x 5 2, you can use the Addition 
Property of Equality to create x 1 1 5 2 1 1, which is the same as 
x 1 1 5 3. Since you used the Properties of Equality, the two 
equations have the same solution.

1. Consider each given equation. Use the Properties of Equality
to create an equivalent equation in the form ax 1 b 5 c,
where a, b, and c can be any number. Record the Properties of
Equality you used to create your new equation.

a. x 5 5 b. x 5 21

2. Give each of your equations to a partner to verify that each
equation has the correct solution.

To solve a two-step 

equation, isolate the 

variable term on one 

side of the equation 

and the constant 

on the other side of 

the equation. Then 

multiply or divide 

both sides of the 

equation by the 

numeric coefficient to 

determine the value 

of the variable.
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LESSON 1: Strategic Solving   •   M3-9

Factoring to Solve Equations 
ACTIVIT Y

1.1

You have previously solved two-step equations using a variety of 
strategies. In this activity you will learn different strategies to solve 
equations with variables on both sides. Remember, to solve an 
equation means to determine the value of the unknown that makes 
the equation true.

Consider the equation 5x 1 3 5 2x 1 5.

Teddy and Topher each solved it in a different way. Analyze their 
solution strategies.

To begin solving an 

equation with variables 

on both sides of the 

equation, move all the 

variable terms to one side 

of the equation and all 

the constants to the other 

side of the equation.

Teddy

 5x + 3 =   2x + 5
-5x -5x

      3  = -3x + 5
-5 -5

   -2 __ -3    =     -3x___
-3 

   2 __ 3    = x

x =    2__
3

Topher
 5x + 3 =  2x + 5
-2x -2x
 3x + 3 =   5

- 3 -3
  3x = 2

x = 2_
3

1. Compare the two solution strategies.

a. How were their solution strategies the same? How were
they different?

b. Which strategy do you prefer? Explain your choice.

2. Solve each equation. Describe why you chose your
solution strategy.

a. x 2 6 5 5x 1 10 b. 2x 2 7 5 25x 1 14

NOTES

M3-10   •   TOPIC 1: Solving Linear Equations

Consider the two different equations that Sandy and Sara solved. 

3. Sandy and Sara each divided both sides of their equations by a
factor and then solved.

a. Explain the reasoning used by each.

b. Do you think this solution strategy will work for any
equation? Explain your reasoning.

4. Solve each equation using the strategy similar to Sandy
and Sara.

a. 24x 1 8 5 2x 1 10 b. 242x 5 24x 2 1

Sandy

3x + 9 = 6x - 30
3x + 9_____

3 = 6x - 30______
3

x + 3 = 2x - 10
-x -x

3 = x - 10

+ 10 + 10

13 = x

x = 13

Sara
-x - 2 = -4x - 1
-x - 2_____

-1 = -4x - 1_____
-1

x + 2 = 4x + 1
-x  -x

2 = 3x + 1
-1 - 1
1 = 3x
1_
3 = 3x__

3
1_
3 = x
x = 1_

3
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LESSON 1: Strategic Solving   •   M3-9

Factoring to Solve Equations 
ACTIVIT Y

1.1

You have previously solved two-step equations using a variety of 
strategies. In this activity you will learn different strategies to solve 
equations with variables on both sides. Remember, to solve an 
equation means to determine the value of the unknown that makes 
the equation true.

Consider the equation 5x 1 3 5 2x 1 5.

Teddy and Topher each solved it in a different way. Analyze their 
solution strategies.

To begin solving an 

equation with variables 

on both sides of the 

equation, move all the 

variable terms to one side 

of the equation and all 

the constants to the other 

side of the equation.

Teddy

 5x + 3 =   2x + 5
-5x -5x

      3  = -3x + 5
-5 -5

   -2 __ -3    =     -3x___
-3 

   2 __ 3    = x

x =    2__
3

Topher
 5x + 3 =  2x + 5
-2x  -2x
 3x + 3 =   5

 - 3  -3
  3x = 2

x =    2_3  

1. Compare the two solution strategies.

a. How were their solution strategies the same? How were
they different?

b. Which strategy do you prefer? Explain your choice.

2. Solve each equation. Describe why you chose your
solution strategy.

a. x 2 6 5 5x 1 10 b. 2x 2 7 5 25x 1 14

NOTES

M3-10   •   TOPIC 1: Solving Linear Equations

Consider the two different equations that Sandy and Sara solved. 

3. Sandy and Sara each divided both sides of their equations by a
factor and then solved.

a. Explain the reasoning used by each.

b. Do you think this solution strategy will work for any
equation? Explain your reasoning.

4. Solve each equation using the strategy similar to Sandy
and Sara.

a. 24x 1 8 5 2x 1 10 b. 242x 5 24x 2 1

Sandy

3x + 9 = 6x - 30

   3x + 9
 _____ 3    =    6x - 30______

3 

  x + 3 = 2x - 10
-x -x

      3 = x - 10

+ 10  + 10

     13 = x

     x = 13

Sara
-x - 2 = -4x - 1
   -x - 2 _____ -1    =    -4x - 1 _____

-1   
x + 2 = 4x + 1
-x  -x

  2 = 3x + 1
  -1 - 1

    1 = 3x
    1 _ 3     =    

3x__
3 

     1 _ 3    = x
  x =    1 _3
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LESSON 1: Strategic Solving   •   M3-11

WORKED EXAMPLE

Solving Equations with 
Efficiency

As you saw in the last activity, there can be more than one way to 
solve an equation. Sometimes an efficient strategy involves changing 
the numbers in the equation—in mathematically appropriate ways.

ACTIVIT Y

1.2

Consider the equation    1 __ 3   (2x 1 7) 1    5 __ 6    5    5 __ 3   x.

You can multiply both sides of the equation by the least common 
denominator (LCD) of the fractions to convert the fractions to 
whole numbers.

   1 __ 3   (2x 1 7) 1    5 __ 6    5    5 __ 3   x     The LCD of the fractions is 6. 
Multiply both sides by 6.

2(2x 1 7) 1 5 5 10x       Rewrite using the Distributive Property.
  4x 1 14 1 5 5 10x

1. Explain how both sides of the equation were multiplied by
6 in the first step.

2. What is the solution to the equation    1 __ 3   (2x 1 7) 1    5 __ 6    5    5 __ 3   x?
Check your solution.

A savvy 

mathematician 

(you!) can look at 

an equation, see 

the structure of the 

equation, and look 

for the most efficient 

solution strategy.

M3-12   •   TOPIC 1: Solving Linear Equations

Cody
2

3_4x =  1_2x +  
5_4

4(23_4x) = 4( 1_2x +  
5_4)

23x = 2x + 5

25x = 5

x = 21

Since I multiplied both sides by 4 to get the solution, 
I have to divide the solution by 4:

x = 2
1_4

4. Solve each equation by first multiplying both sides of the
equation by the LCD. Check your solutions.

a. 1__
4  (x 2 5) 1 9 5 1__

2x b. 5__
4  (x 1 1__

2  ) 1 8 5 1__
8x

5. Mindy and David multiplied both sides of the equation
2.5x 1 1.4 5 0.5x 1 2 by 10 before solving the equation. The
first step of each strategy is shown. Who’s correct? What is
the error in the other strategy?

Mindy

25x + 14 = 5x + 2

David
25x + 14 = 5x + 20

3. Explain why Cody’s reasoning is incorrect.

You can multiply both

sides of an equation 

by powers of 10 to 

convert all numbers

to whole numbers.
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LESSON 1: Strategic Solving   •   M3-11

WORKED EXAMPLE

Solving Equations with
Efficiency

As you saw in the last activity, there can be more than one way to 
solve an equation. Sometimes an efficient strategy involves changing
the numbers in the equation—in mathematically appropriate ways.

ACTIVIT Y

1.2

Consider the equation  1__
3(2x 1 7) 1 5__

6 5 5__
3x.

You can multiply both sides of the equation by the least common 
denominator (LCD) of the fractions to convert the fractions to 
whole numbers.

1__
3(2x 1 7) 1 5__

6 5 5__
3x The LCD of the fractions is 6. 

Multiply both sides by 6.

2(2x 1 7) 1 5 5 10x Rewrite using the Distributive Property.
  4x 1 14 1 5 5 10x

1. Explain how both sides of the equation were multiplied by
6 in the first step.

2. What is the solution to the equation 1__
3(2x 1 7) 1 5__

6 5 5__
3x?

Check your solution.

A savvy 

mathematician 

(you!) can look at 

an equation, see 

the structure of the 

equation, and look

for the most efficient 

solution strategy.

M3-12   •   TOPIC 1: Solving Linear Equations

Cody
2   3 _ 4   x =    

1 _ 2   x +  
5_4

4(2   3 _ 4   x) = 4(   1 _ 2   x +    
5 _4   )

23x = 2x + 5

25x = 5

x = 21

Since I multiplied both sides by 4 to get the solution, 
I have to divide the solution by 4:

x = 2   1 _4

4. Solve each equation by first multiplying both sides of the
equation by the LCD. Check your solutions.

a.  1 __ 4   (x 2 5) 1 9 5    1 __ 2   x b.    5 __ 4   (x 1    1 __ 2   ) 1 8 5    1 __ 8   x

5. Mindy and David multiplied both sides of the equation
2.5x 1 1.4 5 0.5x 1 2 by 10 before solving the equation. The
first step of each strategy is shown. Who’s correct? What is
the error in the other strategy?

Mindy

25x + 14 = 5x + 2

David
25x + 14 = 5x + 20

3. Explain why Cody’s reasoning is incorrect.

You can multiply both 

sides of an equation 

by powers of 10 to 

convert all numbers 

to whole numbers.
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NOTES

LESSON 1: Strategic Solving   •   M3-13

ACTIVIT Y

1.3 Practice Solving Equations

Solve each equation.

1. 12.6 1 4x 5 9.6 1 8x

2. 212.11x 2 10.5 5 75.6 2 3.5x

3.    10x 1 2 _______ 2    5 4x 1    1__
4

4.  3 __ 8   (x 1 8) 5    1 __ 2   (x 1 5) 1    1__
4

5. 
22(5x 1 4)

 _________ 3 5 23(3x 1 2) 2    7__
3

NOTES

M3-14   •   TOPIC 1: Solving Linear Equations

TALK the TALK

Building Strategically

Use each starting equation to build an equation with variables on 
both sides that can be solved using the given strategy. Then, give
your equations to a partner to solve.

1. h 5 1.6, factor out a number from both sides

2. j 5 5, multiply both sides by the LCD to rewrite fractions
as whole numbers

3. k 5 1__
3, multiply both sides by a power of 10 to rewrite

decimals as whole numbers
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NOTES

LESSON 1: Strategic Solving   •   M3-13

ACTIVIT Y

1.3 Practice Solving Equations

Solve each equation.

1. 12.6 1 4x 5 9.6 1 8x

2. 212.11x 2 10.5 5 75.6 2 3.5x

3. 10x 1 2_______
2 5 4x 1 1__

4

4. 3__
8  (x 1 8) 5 1__

2  (x 1 5) 1 1__
4

5.
22(5x 1 4)_________

3 5 23(3x 1 2) 2  7__
3

NOTES

M3-14   •   TOPIC 1: Solving Linear Equations

TALK the TALK

Building Strategically

Use each starting equation to build an equation with variables on 
both sides that can be solved using the given strategy. Then, give 
your equations to a partner to solve.

1. h 5 1.6, factor out a number from both sides

2. j 5 5, multiply both sides by the LCD to rewrite fractions
as whole numbers

3. k 5    1 __ 3   , multiply both sides by a power of 10 to rewrite
decimals as whole numbers
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LESSON 1: Strategic Solving   •   M3-15

Assignment

Practice
Solve each equation.

1. 5x 1 15 5 75 2 25x 2.    1 __ 4   x 2 3 5    1 __ 2   x 1 12

3. 4x 5 20x 2 24 4. 11.3x 1 12.8 5 7.5x 1 35.6

5. 9.6x 2 15.4 5 24.3x 1 26.3 6. 22x 2 1.4 5 6 1 3x

Remember
You can use Properties of Equality to rewrite equations and 

increase your efficiency with solving equations.

• Factor out a number from both sides.

• Multiply both sides of an equation by the least common

denominator of the fractions to rewrite fractions as whole numbers.

• Multiply both sides of an equation by a power of 10 to rewrite

decimals as whole numbers.

• Use the Distributive Property to rewrite expressions.

Write
Explain the process of solving 

an equation with variables on 

both sides.

Stretch
You can solve an equation with two variables by trying different values. What is the solution to the equation 

2x 1 3y 5 13?

Review
1. Rodell took a survey of his classmates. The data from the survey are shown in the two-way table.

Student’s Lunch Preference

Lunch Options

G
en

d
er

Chicken 
Nuggets

Peanut  
Butter & Jelly

Pizza Salad Total

Male 2 3 4 0 9

Female 3 1 3 4 11

Total 5 4 7 4 20

a. Which lunch option is the most favorite of the males?

b. Which lunch option is the most favorite of the females?

M3-16   •   TOPIC 1: Solving Linear Equations

2. Isabel surveyed three classes about their favorite season. The data from the survey are shown in the two-

way table. Complete the relative frequencies for each row. If necessary, round decimals to the nearest

thousandth.

Student’s Season Preference

Seasons

C
la

ss
es

Winter Spring Summer Fall Total

Class A 9 2 7 6 24

Class B 2 5 9 4 20

Class C 8 6 10 4 28

Total 19 13 26 14 72

Student’s Season Preference

Seasons

C
la

ss
es

Winter Spring Summer Fall Total

Class A 9___
24 5 0.375

Class B

Class C

3. Calculate the slope of the line represented by each table.

a.
X Y

4 8

10 11

16 14

20 16

b.
X Y

2 5

4 3

5 2

8 21
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Assignment

Practice
Solve each equation.

1. 5x 1 15 5 75 2 25x 2. 1__
4x 2 3 5 1__

2x 1 12

3. 4x 5 20x 2 24 4. 11.3x 1 12.8 5 7.5x 1 35.6

5. 9.6x 2 15.4 5 24.3x 1 26.3 6. 22x 2 1.4 5 6 1 3x

Remember
You can use Properties of Equality to rewrite equations and 

increase your efficiency with solving equations.

• Factor out a number from both sides.

• Multiply both sides of an equation by the least common

denominator of the fractions to rewrite fractions as whole numbers.

• Multiply both sides of an equation by a power of 10 to rewrite

decimals as whole numbers.

• Use the Distributive Property to rewrite expressions.

Write
Explain the process of solving 

an equation with variables on

both sides.

Stretch
You can solve an equation with two variables by trying different values. What is the solution to the equation 

2x 1 3y 5 13?

Review
1. Rodell took a survey of his classmates. The data from the survey are shown in the two-way table.

Student’s Lunch Preference

Lunch Options

G
en

d
er

Chicken
Nuggets

Peanut  
Butter & Jelly

Pizza Salad Total

Male 2 3 4 0 9

Female 3 1 3 4 11

Total 5 4 7 4 20

a. Which lunch option is the most favorite of the males?

b. Which lunch option is the most favorite of the females?

M3-16   •   TOPIC 1: Solving Linear Equations

2. Isabel surveyed three classes about their favorite season. The data from the survey are shown in the two-

way table. Complete the relative frequencies for each row. If necessary, round decimals to the nearest

thousandth.

Student’s Season Preference

Seasons

C
la

ss
es

Winter Spring Summer Fall Total

Class A 9 2 7 6 24

Class B 2 5 9 4 20

Class C 8 6 10 4 28

Total 19 13 26 14 72

Student’s Season Preference

Seasons

C
la

ss
es

Winter Spring Summer Fall Total

Class A    9 ___ 24    5 0.375

Class B

Class C

3. Calculate the slope of the line represented by each table.

a. 
X Y

4 8

10 11

16 14

20 16

 b.
X Y

2 5

4 3

5 2

8 21
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LESSON 2: MP3s and DVDs   •   M3-17

WARM UP
Members of a community service club are collecting 
pull tabs from aluminum cans to support a local 
hospital’s initiative.

•  Sadie collected the least number of pull tabs.
•  Emma collected 15 more pull tabs than Sadie.
•  Ricky collected 4 times as many as Emma.
•  Lily collected 10 fewer than Ricky.

 Define a variable to represent the number of pull tabs 
that Sadie collected. Then, write algebraic expressions 
to represent the number of pull tabs that each of the 
other students collected.

LEARNING GOALS
• Write and solve linear

equations in one variable.
• Determine whether an

equation has one solution, no
solutions, or infinite solutions
by successively transforming
the equation into simpler
forms.

• Interpret expressions in and
solutions to equations in the
context of problem situations.

You have learned how to use strategies to solve complex equations with variables on both 
sides. How can you determine when an equation has no solutions or infinite solutions?

MP3s and 
DVDs
 Analyzing and Solving Linear Equations

2

M3-18   •   TOPIC 1: Solving Linear Equations

Getting Started

No One Knows Exactly

Sometimes, you are asked to determine the value of unknown 
quantities using only information you have for a quantity. 

Five friends have a certain number of DVDs.

• Dan has the fewest.

• Donna has 7 more than Dan.

• Betty has twice as many as Donna.

• Jerry has 3 times as many as Dan.

• Kenesha has 6 fewer than Donna.

1. Define a variable for the number of DVDs that Dan has.

2. Use your defined variable to write algebraic expressions to
represent the number of DVDs each person has.

Think about
how the
numbers of
DVDs compare
among the
friends.
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WARM UP
Members of a community service club are collecting
pull tabs from aluminum cans to support a local 
hospital’s initiative.

•  Sadie collected the least number of pull tabs.
•  Emma collected 15 more pull tabs than Sadie.
•  Ricky collected 4 times as many as Emma.
•  Lily collected 10 fewer than Ricky.

Define a variable to represent the number of pull tabs 
that Sadie collected. Then, write algebraic expressions 
to represent the number of pull tabs that each of the 
other students collected.

LEARNING GOALS
• Write and solve linear

equations in one variable.
• Determine whether an

equation has one solution, no
solutions, or infinite solutions
by successively transforming
the equation into simpler
forms.

• Interpret expressions in and
solutions to equations in the
context of problem situations.

You have learned how to use strategies to solve complex equations with variables on both 
sides. How can you determine when an equation has no solutions or infinite solutions?

MP3s and
DVDs
Analyzing and Solving Linear Equations

2

M3-18   •   TOPIC 1: Solving Linear Equations

Getting Started

No One Knows Exactly

Sometimes, you are asked to determine the value of unknown 
quantities using only information you have for a quantity. 

Five friends have a certain number of DVDs.

• Dan has the fewest.

• Donna has 7 more than Dan.

• Betty has twice as many as Donna.

• Jerry has 3 times as many as Dan.

• Kenesha has 6 fewer than Donna.

1. Define a variable for the number of DVDs that Dan has.

2. Use your defined variable to write algebraic expressions to
represent the number of DVDs each person has.

Think about 
how the 
numbers of 
DVDs compare 
among the 
friends.
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LESSON 2: MP3s and DVDs   •   M3-19

Writing Expressions to 
Re present Situations

ACTIVIT Y

2.1

Use the expressions you wrote in the previous activity to answer 
each question.

1. Is it possible for Jerry and Kenesha to have an equal number
of DVDs? Write and solve an algebraic equation to explain
why or why not.

2. Kim and Corinne share their own set of DVDs. Kim has 6
times as many as Dan has, and Corinne has twice as many as
Jerry has. Can you write and solve an equation to determine
how many DVDs each girl has? Explain your reasoning.

3. If the original group of friends has a total of 182 DVDs
all together, then how many does each person have? Make
sure to check your work.

a. DVDs that Dan owns: b. DVDs that Donna owns:

c. DVDs that Betty owns: d. DVDs that Jerry owns:

e. DVDs that Kenesha owns:

4. Write and solve an algebraic equation to show why Donna’s
reasoning is incorrect.

Donna
Donna says that the sum of the number of her 
DVDs and Kenesha's DVDs is the same as the 
number of DVDs that Betty owns.

M3-20   •   TOPIC 1: Solving Linear Equations

Terry, Trudy, Tom, and Trevor have challenged their friends with 
this riddle.

• Terry said, “If you add 150 to the number of MP3 downloads Tom
has, double that number, and finally divide by 3, you have the
number of MP3 downloads I have.”

• Trudy said, “If you take the number of MP3 downloads Tom has,
subtract 30, multiply that difference by 5, and finally divide that
product by 4, the result will be the number of MP3 downloads I
have.”

• Trevor said, “Well, if you take twice the number of MP3
downloads Tom has, add 30, multiply the sum by 4, and finally
divide that product by 3, you will have the number of MP3
downloads I have.”

1. What do you need to know to determine the number of MP3
downloads each person has?

2. Define a variable for the number of MP3 downloads Tom has,
and then write expressions for the number of MP3 downloads
each of the other people has.

a. The number of MP3 downloads Terry has:

b. The number of MP3 downloads Trudy has:

c. The number of MP3 downloads Trevor has:

Solving Equations to Solve
Problems

ACTIVIT Y

2.2
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Writing Expressions to
Re present Situations

ACTIVIT Y

2.1

Use the expressions you wrote in the previous activity to answer 
each question.

1. Is it possible for Jerry and Kenesha to have an equal number
of DVDs? Write and solve an algebraic equation to explain
why or why not.

2. Kim and Corinne share their own set of DVDs. Kim has 6
times as many as Dan has, and Corinne has twice as many as
Jerry has. Can you write and solve an equation to determine
how many DVDs each girl has? Explain your reasoning.

3. If the original group of friends has a total of 182 DVDs
all together, then how many does each person have? Make
sure to check your work.

a. DVDs that Dan owns: b. DVDs that Donna owns:

c. DVDs that Betty owns: d. DVDs that Jerry owns:

e. DVDs that Kenesha owns:

4. Write and solve an algebraic equation to show why Donna’s
reasoning is incorrect.

Donna
Donna says that the sum of the number of her
DVDs and Kenesha's DVDs is the same as the
number of DVDs that Betty owns.

M3-20   •   TOPIC 1: Solving Linear Equations

Terry, Trudy, Tom, and Trevor have challenged their friends with 
this riddle.

• Terry said, “If you add 150 to the number of MP3 downloads Tom
has, double that number, and finally divide by 3, you have the
number of MP3 downloads I have.”

• Trudy said, “If you take the number of MP3 downloads Tom has,
subtract 30, multiply that difference by 5, and finally divide that
product by 4, the result will be the number of MP3 downloads I
have.”

• Trevor said, “Well, if you take twice the number of MP3
downloads Tom has, add 30, multiply the sum by 4, and finally
divide that product by 3, you will have the number of MP3
downloads I have.”

1. What do you need to know to determine the number of MP3
downloads each person has?

2. Define a variable for the number of MP3 downloads Tom has,
and then write expressions for the number of MP3 downloads
each of the other people has.

a. The number of MP3 downloads Terry has:

b. The number of MP3 downloads Trudy has:

c. The number of MP3 downloads Trevor has:

Solving Equations to Solve 
Problems

ACTIVIT Y

2.2
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LESSON 2: MP3s and DVDs   •   M3-21

3. Suppose Tom has 150 MP3 downloads. Determine how many
MP3 downloads each person has.

Terry Trudy Trevor

4. What if Terry and Trevor have the same number of MP3
downloads? How many MP3 downloads would each
person have?

Tom Trudy Trevor and Terry

5. What if the sum of Trudy’s and Trevor’s MP3 downloads is 39
more than the number Terry has? How many would each
person have?

Tom Trudy

Trevor Terry

M3-22   •   TOPIC 1: Solving Linear Equations

One Solution, No Solutions,
or Infinite Solutions

ACTIVIT Y

2.3

Amy and Damon were solving an equation from their math 
homework. They came across the equation shown.

3x 1 7 5 5x 1 2(3 2 x) 1 1

Examine each solution strategy.

Amy
3x + 7 = 5x + 2(3 - x) + 1

3x - 5x + 7 = 5x - 5x + 2(3 - x) + 1
-2x + 7 = 2(3 - x) + 1
-2x + 7 = 6 + (-2x) + 1
-2x + 7 = 7 + (-2x)

-2x + 2x + 7 = 7 + (-2x) + 2x
7 = 7

What did 
Damon do
differently
to solve the
equation?

Damon
3x + 7 = 5x + 2(3 - x) + 1
3x + 7 = 5x + 6 + (-2x) + 1
3x + 7 = 5x + (-2x) + 6 + 1
3x + 7 = 3x + 7

3x + 7 + (-7) = 3x + 7 + (-7)
3x__
3 = 3x__

3
x = x
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3. Suppose Tom has 150 MP3 downloads. Determine how many
MP3 downloads each person has.

Terry Trudy Trevor

4. What if Terry and Trevor have the same number of MP3
downloads? How many MP3 downloads would each
person have?

Tom Trudy Trevor and Terry

5. What if the sum of Trudy’s and Trevor’s MP3 downloads is 39
more than the number Terry has? How many would each
person have?

Tom Trudy

Trevor Terry

M3-22   •   TOPIC 1: Solving Linear Equations

One Solution, No Solutions, 
or Infinite Solutions

ACTIVIT Y

2.3

Amy and Damon were solving an equation from their math 
homework. They came across the equation shown.

3x 1 7 5 5x 1 2(3 2 x) 1 1

Examine each solution strategy.

Amy
3x + 7 = 5x + 2(3 - x) + 1

3x - 5x + 7 = 5x - 5x + 2(3 - x) + 1
-2x + 7 = 2(3 - x) + 1
-2x + 7 = 6 + (-2x) + 1
-2x + 7 = 7 + (-2x)

-2x + 2x + 7 = 7 + (-2x) + 2x
7 = 7

What did 
Damon do 
differently 
to solve the 
equation?

Damon
3x + 7 = 5x + 2(3 - x) + 1
3x + 7 = 5x + 6 + (-2x) + 1
3x + 7 = 5x + (-2x) + 6 + 1
3x + 7 = 3x + 7

3x + 7 + (-7) = 3x + 7 + (-7)
   3x __ 3     =    3x__

3
x = x
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NOTES

LESSON 2: MP3s and DVDs   •   M3-23

1. Explain why both Amy’s and Damon’s methods are correct but
have different solutions.

2. How would you interpret the final equation in each solution? Is
the final equation always true, sometimes true, or never true?
Explain your reasoning.

3. Explain whether the equation has one solution, no solution, or
an infinite number of solutions.

M3-24   •   TOPIC 1: Solving Linear Equations

Consider this new equation:

3(x 2 5) 1 11 5 x 1 2(x 1 5)

Examine each solution strategy.

Amy
3(x - 5) + 1 1 = x + 2(x + 5)

3x + (-15) + 1 1 = x + 2x + 10
3x + (-4) = 3x + 10

3x - 3x + (-4) = 3x - 3x + 10
-4 =/ 10

Damon
3(x - 5) + 11 = x + 2(x + 5)

3x + (-15) + 11 = x + 2x + 10
3x + (- 4) + 4 = 3x + 10 + 4

3x = 3x + 14
3x + (-3x) = 3x + (-3x) + 14

0 =/ 14

4. Explain why both Amy’s and Damon’s methods are correct but
have different solutions.

What 
happened to 
the term with 
the variable?
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NOTES

LESSON 2: MP3s and DVDs   •   M3-23

1. Explain why both Amy’s and Damon’s methods are correct but
have different solutions.

2. How would you interpret the final equation in each solution? Is
the final equation always true, sometimes true, or never true?
Explain your reasoning.

3. Explain whether the equation has one solution, no solution, or
an infinite number of solutions.

M3-24   •   TOPIC 1: Solving Linear Equations

Consider this new equation:

3(x 2 5) 1 11 5 x 1 2(x 1 5)

Examine each solution strategy.

Amy
3(x - 5) + 1 1 = x + 2(x + 5)

3x + (-15) + 1 1 = x + 2x + 10
3x + (-4) = 3x + 10

3x - 3x + (-4) = 3x - 3x + 10
-4 =/ 10

Damon
3(x - 5) + 11 = x + 2(x + 5)

3x + (-15) + 11 = x + 2x + 10
3x + (- 4) + 4 = 3x + 10 + 4

3x = 3x + 14
3x + (-3x) = 3x + (-3x) + 14

0 =/ 14

4. Explain why both Amy’s and Damon’s methods are correct but
have different solutions.

What 
happened to 
the term with 
the variable?
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NOTES

LESSON 2: MP3s and DVDs   •   M3-25

5. How would you interpret the final equation in each solution? Is
the final equation always true, sometimes true, or never true?
Explain your reasoning.

6. Explain whether the equation has one solution, no solution, or
an infinite number of solutions.

Solve each equation shown. Make sure to check your work.

1. 3__
4(2x 1 5) 5 14

2. 2x 2 7 1 3x 5 4x 1 2

3.
27(3x 1 6) __________

3 5 7

4. 1.99x 1 6 5 2.50x

5. 40x 5 250(x 2 2)

Pay close
attention
to the sign
of numbers,
especially
when using the
Distributive 
Property.

ACTIVIT Y

2.4
Practice Solving Equations
with Rational Coefficients

M3-26   •   TOPIC 1: Solving Linear Equations198
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NOTES

LESSON 2: MP3s and DVDs   •   M3-25

5. How would you interpret the final equation in each solution? Is
the final equation always true, sometimes true, or never true?
Explain your reasoning.

6. Explain whether the equation has one solution, no solution, or
an infinite number of solutions.

Solve each equation shown. Make sure to check your work.

1.  3 __ 4   (2x 1 5) 5 14

2. 2x 2 7 1 3x 5 4x 1 2

3.    
27(3x 1 6) 

 __________ 3    5 7

4. 1.99x 1 6 5 2.50x

5. 40x 5 250(x 2 2)

Pay close  
attention 
to the sign 
of numbers, 
especially 
when using the 
Distributive 
Property.

ACTIVIT Y

2.4
Practice Solving Equations 
with Rational Coefficients
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6. 30(x 2 10) 5 15x

7. 3(x 2 1) 1 x 5 4(x 1 2)

8. 5(2x 2 1) 1 x 1 17 5 5x 1 6(x 1 2)

9.  
23(22x 2 5)

  ___________ 4    5 25(3x 1 5) 1    5__
4

10.    2 __ 3    (6x 2 5) 5 2 2    1 __ 3   (3x 2 2)

NOTES

M3-28   •   TOPIC 1: Solving Linear Equations

TALK the TALK

How Do You Know?

1. When you solve any equation, describe how you know
when there will be:

a. one solution.

b. no solutions.

c. infinite solutions.
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6. 30(x 2 10) 5 15x

7. 3(x 2 1) 1 x 5 4(x 1 2)

8. 5(2x 2 1) 1 x 1 17 5 5x 1 6(x 1 2)

9.
23(22x 2 5)___________

4 5 25(3x 1 5) 1 5__
4

10. 2__
3 (6x 2 5) 5 2 2 1__

3(3x 2 2)

NOTES

M3-28   •   TOPIC 1: Solving Linear Equations

TALK the TALK

How Do You Know?

1. When you solve any equation, describe how you know
when there will be:

a. one solution.

b. no solutions.

c. infinite solutions.
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Assignment

Practice
1. Don has four different chicken coops on his farm. He gathers eggs from each coop every day to sell at

the local farmer’s market each week. During one week in the summer, the production levels from the

coops were compared.

•  The number of eggs from coop B can be found by subtracting 10 from coop A’s production, and then

multiplying this result by two-fifths.

•  The number of eggs from coop C can be found by adding 3 to coop A’s production, multiplying this

amount by 3, subtracting 4 from this total, and then dividing the whole result by 4.

•  The number of eggs from coop D can be found by adding 7 to coop A’s production, doubling this

amount and then dividing the result by 3.

a. Define a variable for the number of eggs produced by coop A. Then write expressions for the

number of eggs produced by the other coops.

b. If coop A produced 125 eggs, how many did each of the other coops produce?

c. If the sum of the number of eggs from coop B and coop C was 24 more than the number of eggs

from coop D, how many eggs did each coop produce?

2. Three siblings collect rare coins. To determine the number of rare coins that Samantha has, take the

number of rare coins Kevin has, add 4, and then divide that sum by 2. To determine the number of rare

coins Ben has, double the number of rare coins Kevin has, subtract 4, and then multiply that difference

by 2. How many rare coins does each sibling have if they have a total of 49 rare coins?

3. Three teammates had different point totals at the girls’ basketball game. To determine the number

of points Effie had, multiply Toni’s points by 3, subtract 8, and then multiply the difference by 2. To

determine the number of points Linda had, add 9 to Toni’s points and divide the sum by 3. How many

points did each girl have if Effie scored 9 more than Toni and Linda combined?

4. Four members of the track team ran various numbers of miles last week. To determine the number of

miles Manuel ran, multiply the number of miles Ewan ran by 3, subtract 15, multiply the difference by 2,

and divide this quantity by 5. To determine the number of miles Violet ran, subtract 14 from the number

of miles Ewan ran, and then multiply the difference by 3. To determine the number of miles Ling ran,

add 30 to the number of miles Ewan ran, and then divide the sum by 5. How many miles did each team

member run last week if the total number of miles run by Ewan and Manuel is equal to the total number

of miles run by Violet and Ling?

Write
Write three equations, one that has one solution, one that has no 

solutions, and one that has infinite solutions.

Remember
An equation can have one 

solution, no solutions, or 

infinite solutions.

M3-30   •   TOPIC 1: Solving Linear Equations

Review
Solve each equation.

1.    2 __ 3   (x 1 2) 5    1 __ 6   x 1    1__
3

2. 2.5x 2 1 5 10 2 7.5x

Determine whether there is likely a positive or negative association between the quantities. 

Explain your reasoning.

3. Independent quantity: number of sunny days in Year A

Dependent quantity: number of cloudy days in Year A

4. Independent quantity: number of miles driven

Dependent quantity: amount of gas in tank

Determine the slope and y-intercept of the line represented by each equation.

5. 36 5 24y 1 48x

6. y 2 14 5 7x 1 9

Stretch
When an equation is not a linear equation, it can have more than one solution. The equation x2 5 9 has two 

solutions, 23 and 3. What are the solutions to the equation 2x2 1 5 5 77?
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LESSON 2: MP3s and DVDs   •   M3-29

Assignment

Practice
1. Don has four different chicken coops on his farm. He gathers eggs from each coop every day to sell at

the local farmer’s market each week. During one week in the summer, the production levels from the

coops were compared.

•  The number of eggs from coop B can be found by subtracting 10 from coop A’s production, and then

multiplying this result by two-fifths.

•  The number of eggs from coop C can be found by adding 3 to coop A’s production, multiplying this

amount by 3, subtracting 4 from this total, and then dividing the whole result by 4.

•  The number of eggs from coop D can be found by adding 7 to coop A’s production, doubling this

amount and then dividing the result by 3.

a. Define a variable for the number of eggs produced by coop A. Then write expressions for the

number of eggs produced by the other coops.

b. If coop A produced 125 eggs, how many did each of the other coops produce?

c. If the sum of the number of eggs from coop B and coop C was 24 more than the number of eggs

from coop D, how many eggs did each coop produce?

2. Three siblings collect rare coins. To determine the number of rare coins that Samantha has, take the

number of rare coins Kevin has, add 4, and then divide that sum by 2. To determine the number of rare

coins Ben has, double the number of rare coins Kevin has, subtract 4, and then multiply that difference

by 2. How many rare coins does each sibling have if they have a total of 49 rare coins?

3. Three teammates had different point totals at the girls’ basketball game. To determine the number

of points Effie had, multiply Toni’s points by 3, subtract 8, and then multiply the difference by 2. To

determine the number of points Linda had, add 9 to Toni’s points and divide the sum by 3. How many

points did each girl have if Effie scored 9 more than Toni and Linda combined?

4. Four members of the track team ran various numbers of miles last week. To determine the number of

miles Manuel ran, multiply the number of miles Ewan ran by 3, subtract 15, multiply the difference by 2,

and divide this quantity by 5. To determine the number of miles Violet ran, subtract 14 from the number

of miles Ewan ran, and then multiply the difference by 3. To determine the number of miles Ling ran,

add 30 to the number of miles Ewan ran, and then divide the sum by 5. How many miles did each team

member run last week if the total number of miles run by Ewan and Manuel is equal to the total number

of miles run by Violet and Ling?

Write
Write three equations, one that has one solution, one that has no 

solutions, and one that has infinite solutions.

Remember
An equation can have one 

solution, no solutions, or 

infinite solutions.

M3-30   •   TOPIC 1: Solving Linear Equations

Review
Solve each equation.

1.    2 __ 3   (x 1 2) 5    1 __ 6   x 1    1__
3

2. 2.5x 2 1 5 10 2 7.5x

Determine whether there is likely a positive or negative association between the quantities. 

Explain your reasoning.

3. Independent quantity: number of sunny days in Year A

Dependent quantity: number of cloudy days in Year A

4. Independent quantity: number of miles driven

Dependent quantity: amount of gas in tank

Determine the slope and y-intercept of the line represented by each equation.

5. 36 5 24y 1 48x

6. y 2 14 5 7x 1 9

Stretch
When an equation is not a linear equation, it can have more than one solution. The equation x2 5 9 has two 

solutions, 23 and 3. What are the solutions to the equation 2x2 1 5 5 77?
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LESSON 3: Tic-Tac-Bingo   •   M3-31

LEARNING GOALS
• Solve linear equations with rational coefficients and

variables on both sides.
• Give examples of linear equations with one solution,

no solutions, or infinite solutions.
• Determine whether an equation has one solution,

no solutions, or infinite solutions.

You know how to solve linear equations and determine the number of solutions. How can 
you create linear equations with zero, one, or infinite solutions?

WARM UP
Solve each equation.

1.    2 __ 3   (x 2 4) 5    1__
2

2. 0.7(x 1 3) 5 2.1

3. 3(22x 1 5) 5 5x 2 7

4.    3x 1 11 _______ 2    5 x 2 4

Tic-Tac-
Bingo
Creating Linear Equations

3

M3-32   •   TOPIC 1: Solving Linear Equations

Getting Started

The Goal

In this lesson, each person in the class will be given a different 
algebraic expression. Your goal is to locate a classmate and form an 
equation to meet each of the criteria listed.

a. no solution

b. a non-zero integer solution

c. a negative rational solution

d. a positive rational solution

e. a solution that is neither positive nor negative

f. infinite solutions

1. For each criterion, provide an example of a final line of the
solved equation.
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LESSON 3: Tic-Tac-Bingo   •   M3-31

LEARNING GOALS
• Solve linear equations with rational coefficients and

variables on both sides.
• Give examples of linear equations with one solution,

no solutions, or infinite solutions.
• Determine whether an equation has one solution,

no solutions, or infinite solutions.

You know how to solve linear equations and determine the number of solutions. How can 
you create linear equations with zero, one, or infinite solutions?

WARM UP
Solve each equation.

1.    2 __ 3   (x 2 4) 5    1__
2

2. 0.7(x 1 3) 5 2.1

3. 3(22x 1 5) 5 5x 2 7

4.    3x 1 11 _______ 2    5 x 2 4

Tic-Tac-
Bingo
Creating Linear Equations

3

M3-32   •   TOPIC 1: Solving Linear Equations

Getting Started

The Goal

In this lesson, each person in the class will be given a different 
algebraic expression. Your goal is to locate a classmate and form an 
equation to meet each of the criteria listed.

a. no solution

b. a non-zero integer solution

c. a negative rational solution

d. a positive rational solution

e. a solution that is neither positive nor negative

f. infinite solutions

1. For each criterion, provide an example of a fi nal line of the
solved equation.
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Each equation 
can only be 
used in one 
box, but you 
can rearrange 
your equations 
if you need to.

LESSON 3: Tic-Tac-Bingo   •   M3-33

Use the Tic-Tac-Bingo board at the end of the lesson. The board has 
9 spaces. Three spaces are already designated.

1. Fill each remaining space with one of the solution types
listed. Each option must be used at least once.

• positive rational solution

• negative rational solution

• non-zero integer solution

2. Your teacher will assign your expression. When you and a
classmate have created an equation with one of the solution
types, write your equation in the corresponding box.

Try to be the first person to get three in a row. Then, try to be the 
first person to completely fill your board with equations.

The Game
ACTIVIT Y

3.1
NOTES

M3-34   •   TOPIC 1: Solving Linear Equations

TALK the TALK

The Strategy

Think about the strategies you used to play Tic-Tac-Bingo.

1. Describe your general strategy.

2. Reflect on the equations with no solutions and infinite
solutions.

a.  How can you look at an equation and determine that
there will be no solution?

b.  How can you look at an equation and determine that
there will be infi nite solutions?
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Each equation
can only be
used in one
box, but you 
can rearrange
your equations
if you need to.

LESSON 3: Tic-Tac-Bingo   •   M3-33

Use the Tic-Tac-Bingo board at the end of the lesson. The board has 
9 spaces. Three spaces are already designated.

1. Fill each remaining space with one of the solution types
listed. Each option must be used at least once.

• positive rational solution

• negative rational solution

• non-zero integer solution

2. Your teacher will assign your expression. When you and a
classmate have created an equation with one of the solution
types, write your equation in the corresponding box.

Try to be the first person to get three in a row. Then, try to be the 
first person to completely fill your board with equations.

The Game
ACTIVIT Y

3.1
NOTES

M3-34   •   TOPIC 1: Solving Linear Equations

TALK the TALK

The Strategy

Think about the strategies you used to play Tic-Tac-Bingo.

1. Describe your general strategy.

2. Reflect on the equations with no solutions and infinite
solutions.

a.  How can you look at an equation and determine that
there will be no solution?

b.  How can you look at an equation and determine that
there will be infi nite solutions?
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LESSON 3: Tic-Tac-Bingo   •   M3-35

Tic-Tac-Bingo

Equation:

Solution:

Solution is not  positive or 
negative

Equation:

Solution:

Equation:

Solution:

No Solution

Equation:

FREE
SPACE

Equation:

Solution:

Equation:

Solution:

Equation:

Solution:

Infinite Solutions

Equation:
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LESSON 3: Tic-Tac-Bingo   •   M3-35

Tic-Tac-Bingo

Equation:

Solution:

Solution is not positive or 
negative

Equation:

Solution:

Equation:

Solution:

No Solution

Equation:

FREE
SPACE

Equation:

Solution:

Equation:

Solution:

Equation:

Solution:

Infinite Solutions

Equation:
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LESSON 3: Tic-Tac-Bingo   •   M3-37

Assignment

Practice
1. Set each given expression equal to 7(x 2 2) 2 4x 1 14. Determine whether the equation formed has no

solution, infinite solutions, or a solution of x 5 0.

a. no solution    8x 1 4 ______ 2    2    1 __ 3   (x 1 6)

b. infinite solutions 2(x 2 1) 1 x

c. solution of x 5 0 29x 1 12 1 4(3x 2 3)

2. Set each given expression equal to    7 __ 3   x 1 4 2    x 2 6 _____ 3   . Determine whether the equation formed has no

solution, infinite solutions, or a solution of x 5 0.

a. no solution    1 __ 3   (8x 1 18) 2    2 __ 3   x

b. infinite solutions 2(3x 1 5) 24

c. solution of x 5 0 4  (  1 __ 2  x 2 3)   1 6

Remember
Linear equations can have no 

solution, one solution, or infinite 

solutions.

Write
Explain the difference between an equation with no solution and an 

equation with a solution of x 5 0.

Review
1. The Franklin Lee Middle School Glee Club is hosting a talent show competition to raise money for a

community that was recently hit by a flood. All of the members are asked to go out in the community to

sell tickets to the show.

• Patrick sold 30 more tickets than Jose.

• Gabriella sold 25 fewer than two times the number that Patrick sold.

• Owen sold one-third the number of tickets that Patrick sold.

• Desmond sold 15 fewer than Owen.

a. Define a variable for the number of tickets Jose sold. Then write expressions for the number of tickets

sold by the other students.

b. If Jose sold 30 tickets, how many tickets did each of the others sell?

c. If Gabriella sold 65 tickets, how many tickets did each of the others sell?

d. If Patrick, Owen, and Desmond sold 175 tickets altogether, how many tickets did each of them sell?

Stretch
Create an equation with at least one fractional coefficient and at least one negative coefficient with 

solutions x 5 0 and x 5    4 __ 3   .

M3-38   •   TOPIC 1: Solving Linear Equations

2. Isabel surveyed three classes about their favorite season. The data from the survey are shown in the

two-way table.
Student's Season Preference

Seasons

C
la

ss
es

Winter Spring Summer Fall Total

Class A 9 2 7 6 24

Class B 2 5 9 4 20

Class C 8 6 10 4 28

Total 19 13 26 14 72

a. Compute the relative frequencies for each row. If necessary, round decimals to the nearest thousandth.

b. What percent of students in Class A prefer winter?

c. Which class has the largest percent of students who prefer summer?

d. Compute the relative frequencies for each column. If necessary, round decimals to the nearest

thousandth.

e. What percent of students who prefer winter are from Class C?

f. The smallest percentage of students who prefer summer comes from which class?

3. Determine whether each relation represents a function. Explain your reasoning.

a.       b.
–3

–1

0

4

1

–10

10

x y

1 7

5 23

5 35

8 55
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LESSON 3: Tic-Tac-Bingo   •   M3-37

Assignment

Practice
1. Set each given expression equal to 7(x 2 2) 2 4x 1 14. Determine whether the equation formed has no

solution, infinite solutions, or a solution of x 5 0.

a. no solution    8x 1 4 ______ 2    2    1 __ 3   (x 1 6)

b. infinite solutions 2(x 2 1) 1 x

c. solution of x 5 0 29x 1 12 1 4(3x 2 3)

2. Set each given expression equal to    7 __ 3   x 1 4 2    x 2 6 _____ 3   . Determine whether the equation formed has no

solution, infinite solutions, or a solution of x 5 0.

a. no solution    1 __ 3   (8x 1 18) 2    2 __ 3   x

b. infinite solutions 2(3x 1 5) 24

c. solution of x 5 0 4  (  1 __ 2  x 2 3)   1 6

Remember
Linear equations can have no 

solution, one solution, or infinite 

solutions.

Write
Explain the difference between an equation with no solution and an 

equation with a solution of x 5 0.

Review
1. The Franklin Lee Middle School Glee Club is hosting a talent show competition to raise money for a

community that was recently hit by a flood. All of the members are asked to go out in the community to

sell tickets to the show.

• Patrick sold 30 more tickets than Jose.

• Gabriella sold 25 fewer than two times the number that Patrick sold.

• Owen sold one-third the number of tickets that Patrick sold.

• Desmond sold 15 fewer than Owen.

a. Define a variable for the number of tickets Jose sold. Then write expressions for the number of tickets

sold by the other students.

b. If Jose sold 30 tickets, how many tickets did each of the others sell?

c. If Gabriella sold 65 tickets, how many tickets did each of the others sell?

d. If Patrick, Owen, and Desmond sold 175 tickets altogether, how many tickets did each of them sell?

Stretch
Create an equation with at least one fractional coefficient and at least one negative coefficient with 

solutions x 5 0 and x 5    4 __ 3   .

M3-38   •   TOPIC 1: Solving Linear Equations

2. Isabel surveyed three classes about their favorite season. The data from the survey are shown in the

two-way table.
Student's Season Preference

Seasons

C
la

ss
es

Winter Spring Summer Fall Total

Class A 9 2 7 6 24

Class B 2 5 9 4 20

Class C 8 6 10 4 28

Total 19 13 26 14 72

a. Compute the relative frequencies for each row. If necessary, round decimals to the nearest thousandth.

b. What percent of students in Class A prefer winter?

c. Which class has the largest percent of students who prefer summer?

d. Compute the relative frequencies for each column. If necessary, round decimals to the nearest

thousandth.

e. What percent of students who prefer winter are from Class C?

f. The smallest percentage of students who prefer summer comes from which class?

3. Determine whether each relation represents a function. Explain your reasoning.

a.        b.
–3

–1

0

4

1

–10

10

x y

1 7

5 23

5 35

8 55
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I. Exploring Two-Step Equations
A.  Use the balance tool to help you solve each equation.

Topic 1

Solving Linear Equations
Name  Date 

1. 2q 1 4 5 6

1

1

1

1

1

1

1

1

1

1

q q

3. 3a 1 1 5 5 1 5

1

1

1

1

1

1

1

1

1

1

1
a

a

a

5. 5 1 2 5 2b 1 3

1

1

1
1

1

1

1 1 1

1
b b

2. 6 5 3p 1 3

1

1

1
1

1

1

1

1

1

p

p

p

4. 4 1 5 5 4m 1 1

1

1

1
1

1
1

1

1

1

1 m

m
m

m

6. 2w 1 6 5 2 1 4

1

1

1

1

1 11

1

1

1

1

1

w w

90   •   MODULE 3: Modeling Linear Equations

Topic 1

SOLVING LINEAR EQUATIONS

1. 5x 1 15 5 75

3.    t __ 3   1 14 5 29

5. 2   n __ 5   2 9 5 21

2. 4x 2 3 5 37

4.    3 __ 4  x 1 2 5 4   2__
3

6. 2 5 2.27 2    m__
4

1.     1 __ 2   x 1 1 5 9

2. 2    1 __ 3   x 2 2 5 6

3. 3x 2 2 5 6

4. 2x 2 1 5 9

5.     1 __ 3   x 2 2 5 6

6.     1 __ 2   x 2 1 5 9

7. 2x 1 1 5 9

8. 23x 2 2 5 6

a. x 5    9 2 1_____
2 

b. x 5    9 1 1_____
2 

c. x 5 2(9 2 1)

d. x 5 2(9 1 1)

e. x 5    6 1 2_____
23 

f. x 5    6 1 2_____
3 

g. x 5 3(6 1 2)

h. x 5 23(6 1 2)

B. Use i nverse operations to isolate the variable and solve each equation.

C. Match  each equation to an equivalent equation solved for x.

II.  S o lvi ng Multi-Step Equations
A. Solve for x.

1. 7 1 4x 5 63 2 10x

3. 9 1 4x 5 210x 2 5

5. 3 1 4x 5 23 1 6x

7. 5x 2 3 5 3 1 2x

9. 210x 1 2 5 23 1 8x

11. 5x 1 1 5 23 1 10x

2. 9x 2 9 5 10x 2 7

4. 10 1 x 5 29x 1 2

6. 7x 2 9 5 3x 2 29

8. 24x 1 6 5 9x 2 8

10. 47 1 10x 5 210x 1 7

12. 24 2 4x 5 2x

SOLVING LINEAR EQUATIONS: Skills Practice   •   91

Name  Date 

PAGE 91
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I. Exploring Two-Step Equations
A. Use the balance tool to help you solve each equation.
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Solving Linear Equations
Name Date
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1
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m
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1

1

1

1
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1
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1
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90   •   MODULE 3: Modeling Linear Equations

Topic 1

SOLVING LINEAR EQUATIONS

1. 5x 1 15 5 75

3.    t __ 3   1 14 5 29

5. 2   n __ 5   2 9 5 21

2. 4x 2 3 5 37

4.    3 __ 4  x 1 2 5 4   2__
3

6. 2 5 2.27 2    m__
4

1.     1 __ 2   x 1 1 5 9

2. 2    1 __ 3   x 2 2 5 6

3. 3x 2 2 5 6

4. 2x 2 1 5 9

5.     1 __ 3   x 2 2 5 6

6.     1 __ 2   x 2 1 5 9

7. 2x 1 1 5 9

8. 23x 2 2 5 6

a. x 5    9 2 1_____
2 

b. x 5    9 1 1_____
2 

c. x 5 2(9 2 1)

d. x 5 2(9 1 1)

e. x 5    6 1 2_____
23 

f. x 5    6 1 2_____
3 

g. x 5 3(6 1 2)

h. x 5 23(6 1 2)

B. Use i nverse operations to isolate the variable and solve each equation.

C. Match  each equation to an equivalent equation solved for x.

II.  S o lvi ng Multi-Step Equations
A. Solve for x.

1. 7 1 4x 5 63 2 10x

3. 9 1 4x 5 210x 2 5

5. 3 1 4x 5 23 1 6x

7. 5x 2 3 5 3 1 2x

9. 210x 1 2 5 23 1 8x

11. 5x 1 1 5 23 1 10x

2. 9x 2 9 5 10x 2 7

4. 10 1 x 5 29x 1 2

6. 7x 2 9 5 3x 2 29

8. 24x 1 6 5 9x 2 8

10. 47 1 10x 5 210x 1 7

12. 24 2 4x 5 2x

SOLVING LINEAR EQUATIONS: Skills Practice   •   91
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Topic 1

SOLVING LINEAR EQUATIONS

92   •   MODULE 3: Modeling Linear Equations

PAGE 92

III.  Solving Equations with One Solution, Infi nite, and No Solutions
A. Determine whether each equation has one solution, no solutions, or infi nite solutions.

1. 5 5 0

3. 10b 5 10b

5. 8 5 2

7. 9 5 x 2 4

9. 2x 5 3x

11. x 1 3 5 5

13. x 2 2 5 2

15. g 2 0 5 g 1 1

17. 3(f 1 1) 5 3f 2 3

19. x 2 4 5 x 2 2 2 2

21. 1a 5 0

23.    9 __ s    5 3  (  3 __ s  )

2. 4 5 y

4. x 5 5

6. x 5 x

8. x 1 3 5 x 1 3

10. x 1 8 5 x

12. 6z 5 (3 1 3)z

14. 9 2 c 5 2c

16. 0 5 0

18. 0 5 p

20. 9f 5 f 1 9

22.     
q
 __ q    5 1

24. 20  (  
y
 __ 5  )   2 7 5 4y 1 3

B. Solve each equation. Tell whether the equation has one solution, no solutions, or infi nite
solutions.

1. 10(x 2 2) 1 15 5 8x 1 7

3. 3(3x 1 4) 2 2x 2 5 2 7x 5 20

5. 12x 1 9 2 4x 2 4 5 3x 2 7 2 x 1 30

7. 4x 1 1 1 3x 1 2 1 3x 1 7 5 5(2x 1 2)

9. 6x 2 5 2 2x 1 8 5 12  (  1 __ 3   x 1    1 __ 4  )
11.    9 __ x    1 2 5 20

2. x 1 6(x 2 1) 5 7(3 1 x)

4. 8x 2 8 5 6x 2 5 1 2(x 2 1.5)

6. 5 1 5x 2 3 5 5x 1 9

  8.    
4(x 2 8)

 _______ 5    5 16

10. 2(27x 1 5) 1 2x 5 3x 1 3 2 15x

12.  2 5x 1 4(3 1 2.5x) 5 8x 1 12 2 3x

LESSON 1: Crossing Paths   •   M3-47

1

LEARNING GOALS
• Write a system of equations to represent a

problem situation.
• Analyze and solve a system of simultaneous linear

equations graphically.
• Interpret the solution to a system of two linear equations

in two variables as the point of intersection of two linear
graphs and in terms of the original problem’s context.

• Determine a point of intersection in a system of linear
equations using tables.

KEY TERMS
• point of intersection
• break-even point

WARM UP
Determine an ordered 
pair (x, y) that represents a 
solution to each equation.

1. y 5 2x 1 5

2. 3x 1 4y 5 200

3. y 5  1__
2x 2 10

Crossing
Paths
Point of Intersection of Linear Graphs

You have modeled different linear equations. How can you model two linear equations on 
the same graph? What does it mean when two linear graphs intersect?
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Topic 1

SOLVING LINEAR EQUATIONS

92   •   MODULE 3: Modeling Linear Equations

PAGE 92

III.  Solving Equations with One Solution, Infi nite, and No Solutions
A. Determine whether each equation has one solution, no solutions, or infi nite solutions.

1. 5 5 0

3. 10b 5 10b

5. 8 5 2

7. 9 5 x 2 4

9. 2x 5 3x

11. x 1 3 5 5

13. x 2 2 5 2

15. g 2 0 5 g 1 1

17. 3(f 1 1) 5 3f 2 3

19. x 2 4 5 x 2 2 2 2

21. 1a 5 0

23.    9 __ s    5 3  (  3 __ s  )

2. 4 5 y

4. x 5 5

6. x 5 x

8. x 1 3 5 x 1 3

10. x 1 8 5 x

12. 6z 5 (3 1 3)z

14. 9 2 c 5 2c

16. 0 5 0

18. 0 5 p

20. 9f 5 f 1 9

22.     
q
 __ q    5 1

24. 20  (  
y
 __ 5  )   2 7 5 4y 1 3

B. Solve each equation. Tell whether the equation has one solution, no solutions, or infi nite
solutions.

1. 10(x 2 2) 1 15 5 8x 1 7

3. 3(3x 1 4) 2 2x 2 5 2 7x 5 20

5. 12x 1 9 2 4x 2 4 5 3x 2 7 2 x 1 30

7. 4x 1 1 1 3x 1 2 1 3x 1 7 5 5(2x 1 2)

9. 6x 2 5 2 2x 1 8 5 12  (  1 __ 3   x 1    1 __ 4  )
11.    9 __ x    1 2 5 20

2. x 1 6(x 2 1) 5 7(3 1 x)

4. 8x 2 8 5 6x 2 5 1 2(x 2 1.5)

6. 5 1 5x 2 3 5 5x 1 9

  8.    
4(x 2 8)

 _______ 5    5 16

10. 2(27x 1 5) 1 2x 5 3x 1 3 2 15x

12.  2 5x 1 4(3 1 2.5x) 5 8x 1 12 2 3x

LESSON 1: Crossing Paths   •   M3-47

1

LEARNING GOALS
• Write a system of equations to represent a

problem situation.
• Analyze and solve a system of simultaneous linear

equations graphically.
• Interpret the solution to a system of two linear equations

in two variables as the point of intersection of two linear
graphs and in terms of the original problem’s context.

• Determine a point of intersection in a system of linear
equations using tables.

KEY TERMS
• point of intersection
• break-even point

WARM UP
Determine an ordered 
pair (x, y) that represents a 
solution to each equation.

1. y 5 2x 1 5

2. 3x 1 4y 5 200

3. y 5    1 __ 2   x 2 10

Crossing 
Paths
Point of Intersection of Linear Graphs

You have modeled different linear equations. How can you model two linear equations on 
the same graph? What does it mean when two linear graphs intersect?
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M3-48   •   TOPIC 2: Systems of Linear Equations

Profit is the amount 

of money made after 

paying all costs. To 

calculate the profit 

made from selling 

T-shirts, subtract the

cost of the shirts from

the income, which is

the money earned

from sales.

Getting Started

Long-Sleeved T-Shirts

Your school’s parent-teacher organization wants to sell long-sleeved 
T-shirts as a fundraiser. The business manager found a company that
will charge $4 for each long-sleeved T-shirt and a setup fee of $160 to
create the design that will be placed on each shirt. The chairman of
the fundraising committee suggested selling the long-sleeved T-shirts
for $8 each. The organization has asked you to help them analyze the
production costs and the amount of money that can be made by this
fundraiser.

1. If the shirts are sold for $8 each, at what point will the
parent-teacher organization start making a profit? Show
your work. Describe the reasoning you used to determine
the answer.

LESSON 1: Crossing Paths   •   M3-49

Consider the fundraiser being held by the parent-teacher 
organization, described in the previous activity. Shirts are sold for 
$8 each and cost $4 each to make, plus a $160 setup fee.

1. Write an equation to represent the organization’s cost, in
dollars, to buy the long-sleeved T-shirts. Describe what your
variables represent.

2. Write an equation to represent the organization’s income
from selling the long-sleeved T-shirts. Describe what your
variables represent.

3. Complete the table to show the cost, income, and profit for
different numbers of long-sleeved T-shirts sold.

Quantity 
Name

Number of 
Long-Sleeved T-shirts

Cost Income Profit

Unit Long-Sleeved T-shirts Dollars Dollars Dollars

Expression

0

10

20

35

50

100

Graphing and Interpreting
a Point of Intersection

ACTIVIT Y

1.1
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M3-48   •   TOPIC 2: Systems of Linear Equations

Profit is the amount 

of money made after 

paying all costs. To 

calculate the profit 

made from selling 

T-shirts, subtract the

cost of the shirts from

the income, which is

the money earned

from sales.

Getting Started

Long-Sleeved T-Shirts

Your school’s parent-teacher organization wants to sell long-sleeved 
T-shirts as a fundraiser. The business manager found a company that
will charge $4 for each long-sleeved T-shirt and a setup fee of $160 to
create the design that will be placed on each shirt. The chairman of
the fundraising committee suggested selling the long-sleeved T-shirts
for $8 each. The organization has asked you to help them analyze the
production costs and the amount of money that can be made by this
fundraiser.

1. If the shirts are sold for $8 each, at what point will the
parent-teacher organization start making a profit? Show
your work. Describe the reasoning you used to determine
the answer.

LESSON 1: Crossing Paths   •   M3-49

Consider the fundraiser being held by the parent-teacher 
organization, described in the previous activity. Shirts are sold for 
$8 each and cost $4 each to make, plus a $160 setup fee.

1. Write an equation to represent the organization’s cost, in
dollars, to buy the long-sleeved T-shirts. Describe what your
variables represent.

2. Write an equation to represent the organization’s income
from selling the long-sleeved T-shirts. Describe what your
variables represent.

3. Complete the table to show the cost, income, and profit for
different numbers of long-sleeved T-shirts sold.

Quantity 
Name

Number of 
Long-Sleeved T-shirts

Cost Income Profit

Unit Long-Sleeved T-shirts Dollars Dollars Dollars

Expression

0

10

20

35

50

100

Graphing and Interpreting 
a Point of Intersection

ACTIVIT Y

1.1
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M3-50   •   TOPIC 2: Systems of Linear Equations

4. Create graphs to represent the cost and the income on the
coordinate plane shown. Use the given bounds and intervals.

Variable Quantity Lower Bound Upper Bound Interval

Number of 
Long-Sleeved T-shirts

0 50 2.5

Money 0 400 20

x

y

M
on

ey
 (d

ol
la

rs
)

Number of Long-Sleeved T-shirts

Be sure to label 
your lines.

LESSON 1: Crossing Paths   •   M3-51

5. Use your graphs to answer each question and describe your
reasoning in terms of the graphs.

a. Determine the number of long-sleeved T-shirts for which
the cost is greater than the income.

b. Determine the number of long-sleeved T-shirts for which
the income is greater than the cost.

c. Determine when the cost is equal to the income.

d. Verify your solution algebraically.
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M3-50   •   TOPIC 2: Systems of Linear Equations

4. Create graphs to represent the cost and the income on the
coordinate plane shown. Use the given bounds and intervals.

Variable Quantity Lower Bound Upper Bound Interval

Number of
Long-Sleeved T-shirts

0 50 2.5

Money 0 400 20

x

y

M
on

ey
 (d

ol
la

rs
)

Number of Long-Sleeved T-shirts

Be sure to label 
your lines.

LESSON 1: Crossing Paths   •   M3-51

5. Use your graphs to answer each question and describe your
reasoning in terms of the graphs.

a. Determine the number of long-sleeved T-shirts for which
the cost is greater than the income.

b. Determine the number of long-sleeved T-shirts for which
the income is greater than the cost.

c. Determine when the cost is equal to the income.

d. Verify your solution algebraically.

219

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



NOTES

M3-52   •   TOPIC 2: Systems of Linear Equations

The point of intersection is the point at which two lines cross on a 
coordinate plane. When one line represents the cost of an item and 
the other line represents the income from selling the item, the point 
of intersection is called the break-even point.

6.  What is the break-even point for making and selling the
long-sleeved T-shirts?

7.   What is the profit from T-shirts at the break-even point?

8. What are the cost and income at the break-even point?

9.  What do the coordinates of the point of intersection mean in
terms of the fundraiser?

10.  State the number of long-sleeved T-shirts that must be sold
for a profit to be made.

LESSON 1: Crossing Paths   •   M3-53

A Different Point 
of Intersection

ACTIVIT Y

1.2

After the initial analysis, the business manager of the parent-teacher 
organization called the company that will be producing the shirts. The 
company agreed to discount the design fee to $80, while maintaining the 
cost of $4 per shirt. The committee would like you to analyze the profit 
potential with the new costs and a new selling price of $12 per shirt.

1. Write an equation that represents the cost, in dollars, for the
long-sleeved T-shirts. Describe what your variables represent.

2. Write an equation that represents the organization’s income
from selling the long-sleeved T-shirts. Describe what your
variables represent.

3. Complete the table to show the cost, income, and profit for
different numbers of long-sleeved T-shirts.

Quantity 
Name

Number of 
Long-Sleeved T-shirts

Cost Income Profit

Unit Long-sleeved T-shirts Dollars Dollars Dollars

Expression

0

5

10

35

50

100
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NOTES

M3-52   •   TOPIC 2: Systems of Linear Equations

The point of intersection is the point at which two lines cross on a 
coordinate plane. When one line represents the cost of an item and 
the other line represents the income from selling the item, the point 
of intersection is called the break-even point.

6.  What is the break-even point for making and selling the
long-sleeved T-shirts?

7.   What is the profit from T-shirts at the break-even point?

8. What are the cost and income at the break-even point?

9.  What do the coordinates of the point of intersection mean in
terms of the fundraiser?

10.  State the number of long-sleeved T-shirts that must be sold
for a profit to be made.

LESSON 1: Crossing Paths   •   M3-53

A Different Point 
of Intersection

ACTIVIT Y

1.2

After the initial analysis, the business manager of the parent-teacher 
organization called the company that will be producing the shirts. The 
company agreed to discount the design fee to $80, while maintaining the 
cost of $4 per shirt. The committee would like you to analyze the profit 
potential with the new costs and a new selling price of $12 per shirt.

1. Write an equation that represents the cost, in dollars, for the
long-sleeved T-shirts. Describe what your variables represent.

2. Write an equation that represents the organization’s income
from selling the long-sleeved T-shirts. Describe what your
variables represent.

3. Complete the table to show the cost, income, and profit for
different numbers of long-sleeved T-shirts.

Quantity 
Name

Number of 
Long-Sleeved T-shirts

Cost Income Profit

Unit Long-sleeved T-shirts Dollars Dollars Dollars

Expression

0

5

10

35

50

100
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M3-54   •   TOPIC 2: Systems of Linear Equations

4. Create graphs to represent the cost and the income on the
coordinate plane shown. Use the given bounds and intervals.

Variable Quantity Lower Bound Upper Bound Interval

Number of 
Long-Sleeved T-shirts

0 50 2.5

Money 0 400 20

5. Use your graphs to answer each question and describe your
reasoning in terms of the graphs.

a. Determine the number of long-sleeved T-shirts for which the
cost is greater than the income.

b. Determine the number of long-sleeved T-shirts for which the
income is greater than the cost.

x

y
M

on
ey

 (d
ol

la
rs

)

Number of Long-Sleeved T-shirts

LESSON 1: Crossing Paths   •   M3-55

c. Determine when the cost is equal to the income.

d. Verify your solution algebraically.

6. What is the break-even point for producing and selling the
long-sleeved T-shirts?

7. What is the profit from T-shirts at the break-even point?

8. What are the production cost and income at the
break-even point?

9. What do the coordinates of the point of intersection mean in
terms of the fundraiser?

10. State the number of long-sleeved T-shirts that must be sold
for a profit to be made.
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M3-54   •   TOPIC 2: Systems of Linear Equations

4. Create graphs to represent the cost and the income on the
coordinate plane shown. Use the given bounds and intervals.

Variable Quantity Lower Bound Upper Bound Interval

Number of 
Long-Sleeved T-shirts

0 50 2.5

Money 0 400 20

5. Use your graphs to answer each question and describe your
reasoning in terms of the graphs.

a. Determine the number of long-sleeved T-shirts for which the
cost is greater than the income.

b. Determine the number of long-sleeved T-shirts for which the
income is greater than the cost.

x

y

M
on

ey
 (d

ol
la

rs
)

Number of Long-Sleeved T-shirts

LESSON 1: Crossing Paths   •   M3-55

c. Determine when the cost is equal to the income.

d. Verify your solution algebraically.

6.  What is the break-even point for producing and selling the
long-sleeved T-shirts?

7. What is the profit from T-shirts at the break-even point?

8.  What are the production cost and income at the
break-even point?

9.  What do the coordinates of the point of intersection mean in
terms of the fundraiser?

10.  State the number of long-sleeved T-shirts that must be sold
for a profit to be made.
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M3-56   •   TOPIC 2: Systems of Linear Equations

Determining a Point 
of Intersection to Solve 
a Problem

ACTIVIT Y

1.3

Serena is ordering lunch from Tony’s Pizza Parlor. John told her that 
when he ordered from Tony’s last week, he paid $34 for two 16-inch 
pizzas and two drinks. Jodi told Serena that when she ordered one 
16-inch pizza and three drinks, it cost $23.

1. Write two equations to represent the two statements that
Serena hears.

2. Interpret what the point of intersection means for the two
lines representing the equations.

3. Verify your answers by graphing the two equations.

x

y

NOTES

LESSON 1: Crossing Paths   •   M3-57

9. number_list_blue_mid_1d

10. number_list_blue_mid_2d

a. alpha_list_blue_Two_Col b. alpha_list_blue_Two_Col

a. alpha_list_blue_Two_Col b alpha_list_blue_Two_Col

c. alpha_list_blue_after_space_4L_mid

table_Col_
head_left

table_Col_
head_left

TALK the TALK

Putting It All on the Table

Look back at the tables you used in this lesson.

1. How can you use a table alone to determine the point of
intersection of two linear graphs?

2. How does determining a point of intersection from a table
compare with determining the point of intersection from a
graph and from equations?
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NOTES

LESSON 1: Crossing Paths   •   M3-57

9. number_list_blue_mid_1d

10. number_list_blue_mid_2d

a. alpha_list_blue_Two_Col b. alpha_list_blue_Two_Col

a. alpha_list_blue_Two_Col b alpha_list_blue_Two_Col

c. alpha_list_blue_after_space_4L_mid

table_Col_
head_left

table_Col_
head_left

TALK the TALK

Putting It All on the Table

Look back at the tables you used in this lesson.

1. How can you use a table alone to determine the point of
intersection of two linear graphs?

2. How does determining a point of intersection from a table
compare with determining the point of intersection from a
graph and from equations?
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Assignment

Practice
Misha is the manager of Movie Parlor, a video store. She is in charge of buying the videos for the store to 

sell. She buys videos from a wholesaler that sells them for $8 each. The wholesaler also charges a fee of 

$200 for each bulk purchase. Misha then sells the videos for $12 each.

1. Write an equation to represent the cost to buy videos from the wholesaler. Describe what your variables

represent. Write a second equation to represent the amount of money the store will earn from selling the

videos. Describe what your variables represent in this equation.

2. Calculate the cost to buy 30 videos from the wholesaler.

3. Calculate the amount of money the store will earn from selling 30 videos.

4. Calculate the profit the store will make from selling 30 videos. Interpret the meaning of your answer.

5. Calculate the cost to buy 70 videos from the wholesaler.

6. Calculate the amount of money the store will earn from selling 70 videos.

7. Calculate the profit the store will make from selling 70 videos. Interpret the meaning of your answer.

8. Complete the table to show the cost of buying videos from the wholesaler and income for different

numbers of videos.

Number of Videos Cost from Wholesaler ($) Income ($)

x

0

10

30

45

70

100

9. Create graphs of both the cost and income equations. Use the given bounds and intervals.

Variable Quantity Lower Bound Upper Bound Interval

Videos 0 70 5

Money 0 900 50

10. Use your graphs to determine the number of videos for which the cost to buy them is greater than the

income from selling them. Explain your reasoning.

Remember
The point where two linear graphs intersect represents the 

solution to both of the equations that describe the graphs.

Write
In your own words, define the 

terms point of intersection and

break-even point.

LESSON 1: Crossing Paths   •   M3-59226
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Assignment

Practice
Misha is the manager of Movie Parlor, a video store. She is in charge of buying the videos for the store to 

sell. She buys videos from a wholesaler that sells them for $8 each. The wholesaler also charges a fee of 

$200 for each bulk purchase. Misha then sells the videos for $12 each.

1.  Write an equation to represent the cost to buy videos from the wholesaler. Describe what your variables

represent. Write a second equation to represent the amount of money the store will earn from selling the

videos. Describe what your variables represent in this equation.

2. Calculate the cost to buy 30 videos from the wholesaler.

3. Calculate the amount of money the store will earn from selling 30 videos.

4. Calculate the profit the store will make from selling 30 videos. Interpret the meaning of your answer.

5. Calculate the cost to buy 70 videos from the wholesaler.

6. Calculate the amount of money the store will earn from selling 70 videos.

7. Calculate the profit the store will make from selling 70 videos. Interpret the meaning of your answer.

8.  Complete the table to show the cost of buying videos from the wholesaler and income for different

numbers of videos.

Number of Videos Cost from Wholesaler ($) Income ($)

x

0

10

30

45

70

100

9.  Create graphs of both the cost and income equations. Use the given bounds and intervals.

Variable Quantity Lower Bound Upper Bound Interval

Videos 0 70 5

Money 0 900 50

10.  Use your graphs to determine the number of videos for which the cost to buy them is greater than the

income from selling them. Explain your reasoning.

Remember
The point where two linear graphs intersect represents the 

solution to both of the equations that describe the graphs.

Write
In your own words, define the 

terms point of intersection and 

break-even point.

LESSON 1: Crossing Paths   •   M3-59227

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



Review
Determine whether the equation has one solution, no solutions, or infinite solutions.

1. 3x 2 4 5 6x 2 8 2. 2x 1 1 5 2x 2 1

Solve each equation.

3. 24x 2 2 5 6x 1 2 4.    1 __ 2   x 2 5 5 8 1 2x

5. 

x

y

–6

–8

0
–2

2

4

6

8

–4

–6–8 –4 –2 2 4 6 8

Describe the pattern of association between the two quantities in each scatter plot.

6. 

x

y

–6

–8

0
–2

2

4

6

8

–4

–6–8 –4 –2 2 4 6 8

Stretch
Suppose a jet plane is traveling at 500 miles per hour at a height of 30,000 feet. If you took off from the 

ground in a flying car, traveling straight up at 100 miles per hour, how far away would the plane need to be 

when you take off in order for the car to meet the plane at the same height and time?

11.  Use your graphs to determine the number of videos for which the income from selling them is greater

than the cost to buy them. Explain your reasoning.

12.  Determine the break-even point for buying and selling the videos.

13. What is the video store’s profit at the break-even point?

14. What is the point of intersection of the two lines you graphed?

15. What do the coordinates of the point of intersection mean in terms of buying and selling videos?

16. Describe the number of videos that must be sold in order for a profit to be made.

M3-60   •   TOPIC 2: Systems of Linear Equations LESSON 2: The Road Less Traveled   •   M3-61

LEARNING GOALS
• Write a system of equations to represent a

problem context.
• Analyze and solve a system of two simultaneous

linear equations in two variables graphically.
• Interpret the solution to a system of equations in

terms of a problem situation.
• Use slope and y-intercept to determine whether

two linear equations have one solution, no solutions,
or infinite solutions.

KEY TERMS
• system of linear equations
• solution of a linear system
• consistent system
• inconsistent system

You have graphed linear equations on a coordinate plane. How can you interpret two linear 
equations together as a system?

2

WARM UP
1.  Graph the equations on the

coordinate plane.
y 5 x
y 5 2x

2.  What are the coordinates of
the point of intersection?

3.  Interpret the meaning of the
point of intersection.

The Road 
Less 
Traveled
Systems of Linear Equations

x

y

–8

–6

–4

–2

2

4

6

8

–2–4 20 4 6–6–8 8
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Review
Determine whether the equation has one solution, no solutions, or infinite solutions.

1. 3x 2 4 5 6x 2 8 2. 2x 1 1 5 2x 2 1

Solve each equation.

3. 24x 2 2 5 6x 1 2 4. 1__
2x 2 5 5 8 1 2x

5.

x

y

–6

–8

0
–2

2

4

6

8

–4

–6–8 –4 –2 2 4 6 8

Describe the pattern of association between the two quantities in each scatter plot.

6. 

x

y

–6

–8

0
–2

2

4

6

8

–4

–6–8 –4 –2 2 4 6 8

Stretch
Suppose a jet plane is traveling at 500 miles per hour at a height of 30,000 feet. If you took off from the 

ground in a flying car, traveling straight up at 100 miles per hour, how far away would the plane need to be

when you take off in order for the car to meet the plane at the same height and time?

11. Use your graphs to determine the number of videos for which the income from selling them is greater

than the cost to buy them. Explain your reasoning.

12. Determine the break-even point for buying and selling the videos.

13. What is the video store’s profit at the break-even point?

14. What is the point of intersection of the two lines you graphed?

15. What do the coordinates of the point of intersection mean in terms of buying and selling videos?

16. Describe the number of videos that must be sold in order for a profit to be made.

M3-60   •   TOPIC 2: Systems of Linear Equations LESSON 2: The Road Less Traveled   •   M3-61

LEARNING GOALS
• Write a system of equations to represent a

problem context.
• Analyze and solve a system of two simultaneous

linear equations in two variables graphically.
• Interpret the solution to a system of equations in

terms of a problem situation.
• Use slope and y-intercept to determine whether

two linear equations have one solution, no solutions,
or infinite solutions.

KEY TERMS
• system of linear equations
• solution of a linear system
• consistent system
• inconsistent system

You have graphed linear equations on a coordinate plane. How can you interpret two linear 
equations together as a system?

2

WARM UP
1.  Graph the equations on the

coordinate plane.
y 5 x
y 5 2x

2.  What are the coordinates of
the point of intersection?

3.  Interpret the meaning of the
point of intersection.

The Road 
Less 
Traveled
Systems of Linear Equations

x

y

–8

–6

–4

–2

2

4

6

8

–2–4 20 4 6–6–8 8
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M3-62   •   TOPIC 2: Systems of Linear Equations

Getting Started

According to the Map

Many of the diagonal roads in Washington, DC, are named after US 
states. Except for California and Ohio, every state provides the name 
for an avenue. California is a street, and Ohio is a drive. There is also a 
Puerto Rico Avenue.

Constitution Avenue
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Maryland Avenue

1. Answer each question and explain your reasoning according
to the map shown.

a.  Would it be possible to meet a friend at the intersection of
First Street and Second Street?

b.  Would it be possible to meet a friend at the intersection of
Delaware Avenue and Constitution Avenue?

c.  Would it be possible to meet a friend at the intersection of
C Street and Second Street?

2. How many places could you be if you are at the intersection of
Independence Avenue and South B Street?

LESSON 2: The Road Less Traveled   •   M3-63

Colleen and Jimmy have part-time jobs after school. Both have
decided that they want to see how much money they can save 
in one semester by placing part of their earnings each week into 
a savings account. Colleen currently has $120 in her account and 
plans to save $18 each week. Jimmy currently has $64 in his savings 
account and plans to save $25 each week.

1. Write an equation for Colleen and for Jimmy that
represents the total amount of money, in dollars, in each
of their savings accounts, y, in terms of the number of weeks,
x, that they place money in their respective accounts.

2. How much money will each person have in his or her savings
account after five weeks?

3. Which person will have more money in his or her savings
account after five weeks?

4. How much money will each person have in his or her savings
account after 18 weeks (the amount of time in one semester)?

Representing a Problem
Situation with a System of
Equations

ACTIVIT Y

2.1
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M3-62   •   TOPIC 2: Systems of Linear Equations

Getting Started

According to the Map

Many of the diagonal roads in Washington, DC, are named after US 
states. Except for California and Ohio, every state provides the name 
for an avenue. California is a street, and Ohio is a drive. There is also a 
Puerto Rico Avenue.
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1. Answer each question and explain your reasoning according
to the map shown.

a. Would it be possible to meet a friend at the intersection of
First Street and Second Street?

b. Would it be possible to meet a friend at the intersection of
Delaware Avenue and Constitution Avenue?

c. Would it be possible to meet a friend at the intersection of
C Street and Second Street?

2. How many places could you be if you are at the intersection of
Independence Avenue and South B Street?

LESSON 2: The Road Less Traveled   •   M3-63

Colleen and Jimmy have part-time jobs after school. Both have 
decided that they want to see how much money they can save 
in one semester by placing part of their earnings each week into 
a savings account. Colleen currently has $120 in her account and 
plans to save $18 each week. Jimmy currently has $64 in his savings 
account and plans to save $25 each week.

1. Write an equation for Colleen and for Jimmy that
represents the total amount of money, in dollars, in each
of their savings accounts, y, in terms of the number of weeks,
x, that they place money in their respective accounts.

2. How much money will each person have in his or her savings
account after fi ve weeks?

3. Which person will have more money in his or her savings
account after fi ve weeks?

4. How much money will each person have in his or her savings
account after 18 weeks (the amount of time in one semester)?

Representing a Problem 
Situation with a System of 
Equations

ACTIVIT Y

2.1
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The slope of a
line is its rate
of change.

M3-64   •   TOPIC 2: Systems of Linear Equations

5. Which person will have more money in his or her savings
 account at the end of the semester?

6. Create a graph of each equation on the coordinate plane
shown. Choose your bounds and intervals for each quantity.

Variable 
Quantity

Lower 
Bound

Upper 
Bound Interval

x

y

Sa
vi

ng
s 

(d
ol

la
rs

)

Time (weeks)

7. Determine the number of weeks after which Colleen and
Jimmy will have the same amount of money in their
savings accounts.

8. Verify your solution to Question 7 algebraically.

9. Interpret the meaning of the slope of each graph in this
problem situation.

WORKED EXAMPLE

A system of linear equations is written with a brace as shown:

y 5 x 1 5
y 5 22x 1 8

You can determine 
the solution to this
system by graphing the 
equations. The point 
of intersection is the 
solution to the system.

5

x3

5

7

4 5–1

3

1–3

1

2–2–4–5

y

8

9

–1

4

6

2

0

Point of
intersection = (1, 6)

LESSON 2: The Road Less Traveled   •   M3-65

10. Which person is saving more money per week?

11. How can you tell who is saving more money each week by
analyzing the graph?

12. Interpret the meaning of the y-intercept of each graph in this
problem situation.

When two or more linear equations define a relationship between 
quantities, they form a system of linear equations. The solution 
of a linear system is an ordered pair (x, y) that is a solution to both 
equations in the system. Graphically, the solution is the point of 
intersection, the point at which two or more lines cross.

NOTES
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The slope of a
line is its rate
of change.

M3-64   •   TOPIC 2: Systems of Linear Equations

5. Which person will have more money in his or her savings
account at the end of the semester?

6. Create a graph of each equation on the coordinate plane
shown. Choose your bounds and intervals for each quantity.

Variable 
Quantity

Lower 
Bound

Upper 
Bound Interval

x

y

Sa
vi

ng
s 

(d
ol

la
rs

)

Time (weeks)

7. Determine the number of weeks after which Colleen and
Jimmy will have the same amount of money in their
savings accounts.

8. Verify your solution to Question 7 algebraically.

9. Interpret the meaning of the slope of each graph in this
problem situation.

WORKED EXAMPLE

A system of linear equations is written with a brace as shown:

y 5 x 1 5
y 5 22x 1 8

You can determine 
the solution to this 
system by graphing the 
equations. The point 
of intersection is the 
solution to the system.

5

x3

5

7

4 5–1

3

1–3

1

2–2–4–5

y

8

9

–1

4

6

2

0

Point of
intersection = (1, 6)

LESSON 2: The Road Less Traveled   •   M3-65

10. Which person is saving more money per week?

11.  How can you tell who is saving more money each week by
analyzing the graph?

12.  Interpret the meaning of the y-intercept of each graph in this
problem situation.

When two or more linear equations define a relationship between 
quantities, they form a system of linear equations. The solution 
of a linear system is an ordered pair (x, y) that is a solution to both 
equations in the system. Graphically, the solution is the point of 
intersection, the point at which two or more lines cross.

NOTES
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M3-66   •   TOPIC 2: Systems of Linear Equations

Eric also has a part-time job after school working at the same place 
as Jimmy. He heard about the money that Colleen and Jimmy were 
saving and decided that he wanted to save money, also. Eric has 
$25 in his savings account and will save the same amount as Jimmy, 
$25 per week.

1. Write an equation that represents the total amount of money
in Eric’s savings account, y, in terms of the number of weeks,
x, that he places money in his savings account.

2. Write a linear system that shows the total amount of money
that will be saved by Eric and Jimmy.

3. Create a graph of the linear system on the coordinate plane
shown. Choose your bounds and intervals for each quantity.

Variable 
Quantity

Lower 
Bound

Upper 
Bound Interval

Systems with One Solution 
and No Solutions

ACTIVIT Y

2.2

LESSON 2: The Road Less Traveled   •   M3-67

4. What does the slope of each graph represent in this
problem situation?

5. What is the same for both Eric and Jimmy?

6. What is different for Eric and Jimmy?

7. What is the point of intersection for this system of equations?
Explain your reasoning in terms of the graph.

x

y

Sa
vi

ng
s 

(d
ol

la
rs

)

Time (weeks)
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M3-66   •   TOPIC 2: Systems of Linear Equations

Eric also has a part-time job after school working at the same place 
as Jimmy. He heard about the money that Colleen and Jimmy were 
saving and decided that he wanted to save money, also. Eric has 
$25 in his savings account and will save the same amount as Jimmy,
$25 per week.

1. Write an equation that represents the total amount of money
in Eric’s savings account, y, in terms of the number of weeks,
x, that he places money in his savings account.

2. Write a linear system that shows the total amount of money
that will be saved by Eric and Jimmy.

3. Create a graph of the linear system on the coordinate plane
shown. Choose your bounds and intervals for each quantity.

Variable 
Quantity

Lower 
Bound

Upper 
Bound Interval

Systems with One Solution
and No Solutions

ACTIVIT Y

2.2

LESSON 2: The Road Less Traveled   •   M3-67

4. What does the slope of each graph represent in this
problem situation?

5. What is the same for both Eric and Jimmy?

6. What is different for Eric and Jimmy?

7. What is the point of intersection for this system of equations?
Explain your reasoning in terms of the graph.

x

y

Sa
vi

ng
s 

(d
ol

la
rs

)

Time (weeks)
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M3-68   •   TOPIC 2: Systems of Linear Equations

The lines you graphed in Question 3 are parallel lines. Remember that 
two lines are parallel if they lie in the same plane and do not intersect.

8. What do you know about the slopes of parallel lines?

9.  Does the linear system of equations for Eric and Jimmy have a
solution? Explain your reasoning in terms of the graph.

10.  Will Eric and Jimmy ever have the same amount of money in
their savings accounts?

Eric’s sister Trish was able to save $475 working part-time during the 
first semester of school. She recently quit her part-time job to play 
on the high school’s softball team. She is hoping to get a college 
scholarship to play softball and wants to devote her time to achieving 
her goal. She will withdraw $25 each week from her savings account 
for spending money while she is not working.

11.  Write an equation that gives the total amount of money
in Trish’s savings account, y, in terms of the number of
weeks, x, that she withdraws money out of her
savings account.

12.  Write a system of equations that represents the amount
of money that Trish and Eric will have in their respective
savings accounts.

LESSON 2: The Road Less Traveled   •   M3-69

13. Create a graph of the linear system on the coordinate plane
shown. Choose your bounds and intervals for each quantity.

Variable 
Quantity

Lower 
Bound

Upper 
Bound Interval

14. What does the point of intersection of the lines represent?

15. Compare the slopes of the lines.

16. According to the graph, approximately when will Trish
and Eric have the same amount of money in their savings
accounts? How much will they each have?

x

y

Sa
vi

ng
s 

(d
ol

la
rs

)

Time (weeks)
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M3-68   •   TOPIC 2: Systems of Linear Equations

The lines you graphed in Question 3 are parallel lines. Remember that 
two lines are parallel if they lie in the same plane and do not intersect.

8. What do you know about the slopes of parallel lines?

9. Does the linear system of equations for Eric and Jimmy have a
solution? Explain your reasoning in terms of the graph.

10. Will Eric and Jimmy ever have the same amount of money in
their savings accounts?

Eric’s sister Trish was able to save $475 working part-time during the
first semester of school. She recently quit her part-time job to play
on the high school’s softball team. She is hoping to get a college 
scholarship to play softball and wants to devote her time to achieving
her goal. She will withdraw $25 each week from her savings account 
for spending money while she is not working.

11. Write an equation that gives the total amount of money
in Trish’s savings account, y, in terms of the number of
weeks, x, that she withdraws money out of her
savings account.

12. Write a system of equations that represents the amount
of money that Trish and Eric will have in their respective
savings accounts.

LESSON 2: The Road Less Traveled   •   M3-69

13.  Create a graph of the linear system on the coordinate plane
shown. Choose your bounds and intervals for each quantity.

Variable 
Quantity

Lower 
Bound

Upper 
Bound Interval

14.  What does the point of intersection of the lines  represent?

15. Compare the slopes of the lines.

16.  According to the graph, approximately when will Trish
and Eric have the same amount of money in their savings
accounts? How much will they each have?

x

y
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(d
ol

la
rs

)

Time (weeks)
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NOTES

M3-70   •   TOPIC 2: Systems of Linear Equations

You have worked with systems of linear equations that have 
one solution and no solutions.

1. Describe the graphs in a system of linear equations that has
one solution.

2. Describe the graphs in a system of linear equations that has
no solution.

3. Consider the system of equations:

y 5 3x 1 6

y 5 3(x 1 2)

a. Complete the table of values for this linear system.

x y 5 3x 1 6 y 5 3(x 1 2)

22

0

2

4

8

13

20

b.  Describe the equations that make up this system. What
can you conclude about the number of solutions to this
type of linear equation?

5

Systems with Infinitely 
Many Solutions

ACTIVIT Y

2.3
NOTES

LESSON 2: The Road Less Traveled   •   M3-71

TALK the TALK

Line Up for Inspection!

Each graph shows a system of two linear relationships. 

1. Write the linear system that represents each.

a. b.

x

y

–8

–6

–4

–2

2

4

6

8

–4 20 4 6–6–8 8–2

x

y

–8

–6

–4

–2

2

4

6

8

–4 20 4 6–6–8 8–2

x

y

–8

–6

–4

–2

2

4

6

8

–2–4 20 4 6–6–8 8

(1, 1)

c. 
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NOTES

M3-70   •   TOPIC 2: Systems of Linear Equations

You have worked with systems of linear equations that have 
one solution and no solutions.

1. Describe the graphs in a system of linear equations that has
one solution.

2. Describe the graphs in a system of linear equations that has
no solution.

3. Consider the system of equations:

y 5 3x 1 6

y 5 3(x 1 2)

a. Complete the table of values for this linear system.

x y 5 3x 1 6 y 5 3(x 1 2)

22

0

2

4

8

13

20

b. Describe the equations that make up this system. What
can you conclude about the number of solutions to this
type of linear equation?

5

Systems with Infinitely
Many Solutions

ACTIVIT Y

2.3
NOTES

LESSON 2: The Road Less Traveled   •   M3-71

TALK the TALK

Line Up for Inspection!

Each graph shows a system of two linear relationships. 

1. Write the linear system that represents each.

a. b.

x

y

–8

–6

–4

–2

2

4

6

8

–4 20 4 6–6–8 8–2

x

y

–8

–6

–4

–2

2

4

6

8

–4 20 4 6–6–8 8–2

x

y

–8

–6

–4

–2

2

4

6

8

–2–4 20 4 6–6–8 8

(1, 1)

c. 
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NOTES

M3-72   •   TOPIC 2: Systems of Linear Equations

2.  Using only the equations, determine whether each system
has one solution, no solutions, or infi nite solutions.
Explain your reasoning.

a. y 5    4 __ 5    x 2 3 and y 5 2   5 __ 4    x 1 6

b. y 5    2 __ 3    x 1 7 and y 5    1 __ 6   (4x 1 42)

c. y 5 22.5x 1 12 and y 5 6 2 2.5x

d. y 5 5x and y 5    1 __ 5    x

A system of equations may have one unique solution, infinite 
solutions, or no solutions. Systems that have one or infinite 
solutions are called consistent systems. Systems that have no 
solution are called inconsistent systems.

3. Complete the table.

Consistent Systems Inconsistent 
Systems

One Unique 
Solution

Infinite 
Solutions No Solutions

Compare the 
slopes.

Compare the 
y-intercepts.
Describe the 

lines.

Assignment

LESSON 2: The Road Less Traveled   •   M3-73

Practice
Aiko works in the fish department of a pet store. She is asked to drain, clean, and refill two reef tanks. The 

first tank holds 175 gallons of water, and the second tank holds 200 gallons of water. The hoses that she 

uses drain the tanks at a rate of 25 gallons of water per hour.

 1.  Write an equation for each tank that represents the total amount of water in gallons in the tank, y, in

terms of the number of hours, x, that the tanks are draining.

2. How much water is in each tank after 3 hours?

3.  Write your equations in the first row of the table. Then, complete the table of values for the linear system.

Number of Hours First Tank Second Tank

x

0

1

2

3

4

5

6

7

Remember
• A system of equations whose graphs intersect

at just one point is a system with one solution.

• A system of equations that has parallel line

graphs is a system with no solutions.

• A system of equations that has identical graphs

is a system with infinite solutions.

Write
Complete each sentence by writing the correct 

term or phrase from the lesson.

1. A(n)      is formed when the equations or 

graphs of two or more linear equations define a 

relationship between quantities.

2. A(n)  is an ordered pair (x, y) that is the 

point of intersection, the point at which two or 

more lines cross.

3. A(n)  has one or infinite solutions.

4. A(n)  has no solution.
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NOTES

M3-72   •   TOPIC 2: Systems of Linear Equations

2. Using only the equations, determine whether each system
has one solution, no solutions, or infinite solutions.
Explain your reasoning.

a. y 5 4__
5 x 2 3 and y 5 25__

4 x 1 6

b. y 5 2__
3 x 1 7 and y 5 1__

6(4x 1 42)

c. y 5 22.5x 1 12 and y 5 6 2 2.5x

d. y 5 5x and y 5 1__
5 x

A system of equations may have one unique solution, infinite 
solutions, or no solutions. Systems that have one or infinite 
solutions are called consistent systems. Systems that have no 
solution are called inconsistent systems.

3. Complete the table.

Consistent Systems Inconsistent 
Systems

One Unique 
Solution

Infinite 
Solutions No Solutions

Compare the 
slopes.

Compare the 
y-intercepts.
Describe the 

lines.

Assignment

LESSON 2: The Road Less Traveled   •   M3-73

Practice
Aiko works in the fish department of a pet store. She is asked to drain, clean, and refill two reef tanks. The 

first tank holds 175 gallons of water, and the second tank holds 200 gallons of water. The hoses that she 

uses drain the tanks at a rate of 25 gallons of water per hour.

1.  Write an equation for each tank that represents the total amount of water in gallons in the tank, y, in

terms of the number of hours, x, that the tanks are draining.

2. How much water is in each tank after 3 hours?

3.  Write your equations in the first row of the table. Then, complete the table of values for the linear system.

Number of Hours First Tank Second Tank

x

0

1

2

3

4

5

6

7

Remember
• A system of equations whose graphs intersect

at just one point is a system with one solution.

• A system of equations that has parallel line

graphs is a system with no solutions.

• A system of equations that has identical graphs

is a system with infinite solutions.

Write
Complete each sentence by writing the correct 

term or phrase from the lesson.

1. A(n)      is formed when the equations or 

graphs of two or more linear equations define a 

relationship between quantities.

2. A(n)  is an ordered pair (x, y) that is the 

point of intersection, the point at which two or 

more lines cross.

3. A(n)  has one or infinite solutions.

4. A(n)  has no solution.
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M3-74   •   TOPIC 2: Systems of Linear Equations

4.   Create a graph of both equations.

5. Interpret the meaning of the slope of each line in this problem situation.

6. What is the same for both tanks?

7. What is different for the two tanks?

8.  What is the point of intersection for this system of equations? Explain your reasoning in terms of

the graph.

9. When will both tanks have the same amount of water?

10.  While Aiko is draining both tanks, she is also filling a 250-gallon tank. The water fills at a rate of

25 gallons per hour. Write an equation that gives the total amount of water in gallons in the third tank,

y, in terms of the number of hours, x, that the tank is filling.

Review
1. Billy is selling lemonade for $1 per cup. It costs him 50 cents per cup to make the lemonade. He also has

to spend an additional $10 for supplies such as ice, cups, and plastic shakers.

a. Write a system of equations to represent this situation.

b. What does the point of intersection represent in this situation?

2. Determine whether the equations have one solution, no solutions, or infinite solutions.

a. 1.5x 1 6.5 5    3 __ 2   x 1    13___
2 

b. 2   1 __ 5   x 2 12 5 20.2x 2    24___
2 

3. Solve each equation.

a. 4(x 1 5) 5 6(x 1 4)

b. 23(p 2 4) 5 22p 1 1

Stretch
A system with an equation that has an exponent of 2 can have more than one solution. How many solutions 

does the system y 5 x and y 5 x2 2 2 have? What are the solutions? 

LESSON 4: Rockin’ Roller Rinks   •   M3-93

LEARNING GOALS
• Write a system of linear

equations to represent a
problem context.

• Interpret the solution
of a system of linear
equations.

• Choose the best method
to solve a system of linear
equations.

Now that you know how to solve systems of linear equations by graphing, by inspection, and 
by substitution, how do you decide which method to use?

WARM UP
By inspection, determine if each system has no solution, 
infinite solutions, or one solution.

1. y 5 4x 2 14
y 5 24x 2 14

3. y 5 4x 2 14
y 5 4x 1 14

2. y 5 4x 2 14
y 2 4x 5 214

4. y 5 4x 2 14
4x 2 y 5 14

5

5

5

5

4Rockin’
Roller Rinks
Choosing a Method to Solve a Linear

System
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M3-74   •   TOPIC 2: Systems of Linear Equations

4. Create a graph of both equations.

5. Interpret the meaning of the slope of each line in this problem situation.

6. What is the same for both tanks?

7. What is different for the two tanks?

8. What is the point of intersection for this system of equations? Explain your reasoning in terms of

the graph.

9. When will both tanks have the same amount of water?

10. While Aiko is draining both tanks, she is also filling a 250-gallon tank. The water fills at a rate of

25 gallons per hour. Write an equation that gives the total amount of water in gallons in the third tank,

y, in terms of the number of hours, x, that the tank is filling.

Review
1. Billy is selling lemonade for $1 per cup. It costs him 50 cents per cup to make the lemonade. He also has

to spend an additional $10 for supplies such as ice, cups, and plastic shakers.

a. Write a system of equations to represent this situation.

b. What does the point of intersection represent in this situation?

2. Determine whether the equations have one solution, no solutions, or infinite solutions.

a. 1.5x 1 6.5 5 3__
2x 1 13___

2

b. 21__
5x 2 12 5 20.2x 2 24___

2

3. Solve each equation.

a. 4(x 1 5) 5 6(x 1 4)

b. 23(p 2 4) 5 22p 1 1

Stretch
A system with an equation that has an exponent of 2 can have more than one solution. How many solutions 

does the system y 5 x and y 5 x2 2 2 have? What are the solutions?
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LEARNING GOALS
• Write a system of linear

equations to represent a
problem context.

• Interpret the solution
of a system of linear
equations.

• Choose the best method
to solve a system of linear
equations.

Now that you know how to solve systems of linear equations by graphing, by inspection, and 
by substitution, how do you decide which method to use?

WARM UP
By inspection, determine if each system has no solution, 
infinite solutions, or one solution.

1. y 5 4x 2 14
y 5 24x 2 14

3. y 5 4x 2 14
y 5 4x 1 14

2. y 5 4x 2 14
y 2 4x 5 214

4. y 5 4x 2 14
4x 2 y 5 14

5

5

5

5

4Rockin’ 
Roller Rinks
Choosing a Method to Solve a Linear 

System
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M3-94   •   TOPIC 2: Systems of Linear Equations

Getting Started

So Many Possibilities

Tickets for a movie cost $8 for evenings and $5 for matinees. There 
were 440 tickets sold, and $3130 was collected in ticket sales.

1. Consider each system of equations. Determine which system(s)
could be used to calculate the number of matinee tickets sold.
Explain your reasoning.

a. x 1 y 5 3130
5x 1 8y 5 440

c. x 1 y 5 3130
8x 1 5y 5 440

b. x 1 y 5 440
5x 1 8y 5 3130

d. x 1 y 5 440
8x 1 5y 5 3130

5

5

5

5

2. Consider the valid system(s) from Question 1. How would
you solve each valid system: by graphing or by substitution?
Explain your reasoning.

LESSON 4: Rockin’ Roller Rinks   •   M3-95

Comparing Two
Fee Schedules

The activities director of the Community Center is planning a 
skating event for all the students at the local middle school. There 
are several skating rinks in the area, but the director does not know 
which one to use. At a previous event at Skate Park the director 
initially paid $230 for a party of 10, but when 20 students attended 
she ended up paying $260. For a different event at Roller Rama, 
she paid $125 for 25 students, but ended up paying $200 when 
40 students attended. 

1. Define variables to represent the total cost and the number
of students attending the event.

2. Write and interpret an equation for the total cost of using
Skate Park in terms of the number of students attending.

3. Write and interpret an equation for the total cost of using
Roller Rama in terms of the number of students attending.

ACTIVIT Y

4.1

Assume that the 

skating rinks have not 

changed their rates 

for skating parties.
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M3-94   •   TOPIC 2: Systems of Linear Equations

Getting Started

So Many Possibilities

Tickets for a movie cost $8 for evenings and $5 for matinees. There 
were 440 tickets sold, and $3130 was collected in ticket sales.

1. Consider each system of equations. Determine which system(s)
could be used to calculate the number of matinee tickets sold.
Explain your reasoning.

a. x 1 y 5 3130
5x 1 8y 5 440

c. x 1 y 5 3130
8x 1 5y 5 440

b. x 1 y 5 440
5x 1 8y 5 3130

d. x 1 y 5 440
8x 1 5y 5 3130

5

5

5

5

2. Consider the valid system(s) from Question 1. How would
you solve each valid system: by graphing or by substitution?
Explain your reasoning.
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Comparing Two 
Fee Schedules

The activities director of the Community Center is planning a 
skating event for all the students at the local middle school. There 
are several skating rinks in the area, but the director does not know 
which one to use. At a previous event at Skate Park the director 
initially paid $230 for a party of 10, but when 20 students attended 
she ended up paying $260. For a different event at Roller Rama, 
she paid $125 for 25 students, but ended up paying $200 when 
40 students attended. 

1. Define variables to represent the total cost and the number
of students attending the event.

2. Write and interpret an equation for the total cost of using
Skate Park in terms of the number of students attending.

3. Write and interpret an equation for the total cost of using
Roller Rama in terms of the number of students attending.

ACTIVIT Y

4.1

Assume that the 

skating rinks have not 

changed their rates 

for skating parties.
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M3-96   •   TOPIC 2: Systems of Linear Equations

4. Suppose the activities director anticipates that 50 students
will attend.

a. Calculate the total cost of using Skate Park.

b. Calculate the total cost of using Roller Rama.

5. Suppose the activities director has $650 to spend on the
skating event.

a. Determine the number of students who can attend if the
event is held at Skate Park.

b. Determine the number of students who can attend if the
event is held at Roller Rama.

6. Write a system of equations to represent this problem situation.

LESSON 4: Rockin’ Roller Rinks   •   M3-97

You can use a variety 

of strategies and 

representations to

solve a system of 

linear equations.

• inspection

• table

• graph

• substitution

7. Solve this system using each strategy. Interpret the meaning
of the solution in the context of the problem situation.

Table

Graph

Substitution

Number of 
Students

Skate 
Park

Roller
Rama
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4. Suppose the activities director anticipates that 50 students
will attend.

a. Calculate the total cost of using Skate Park.

b. Calculate the total cost of using Roller Rama.

5. Suppose the activities director has $650 to spend on the
skating event.

a. Determine the number of students who can attend if the
event is held at Skate Park.

b. Determine the number of students who can attend if the
event is held at Roller Rama.

6. Write a system of equations to represent this problem situation.
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You can use a variety 

of strategies and 

representations to 

solve a system of 

linear equations.

• inspection

• table

• graph

• substitution

7. Solve this system using each strategy. Interpret the meaning
of the solution in the context of the problem situation.

Table

Graph

Substitution

Number of 
Students

Skate 
Park

Roller 
Rama
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M3-98   •   TOPIC 2: Systems of Linear Equations

Can you 
determine 
the point of 
intersection 
on the graph?

A Third Equation 

Super Skates offers the use of the rink for a flat fee of $1000 for an 
unlimited number of skaters.

1. Write a linear equation to represent this situation.

2. Add a column to the table in the previous activity for
Super Skates. Also, graph the equation for Super Skates
on the grid in the previous activity.

ACTIVIT Y

4.2

8. Which skating rink would you recommend to the activities
director? Explain your reasoning.

9. Explain the advantages and disadvantages of using
each strategy.

table graph substitution

LESSON 4: Rockin’ Roller Rinks   •   M3-99

3. Use substitution to determine when Super Skates is the
same price as Skate Park and Roller Rama. In which case
did you need to use substitution to determine the solution?

4. Describe when going to Super Skates is a better option
than going to Skate Park or Roller Rama. Explain your
reasoning.

5. Explain under what conditions you would recommend
each skating rink to the director of the Community Center
based solely on the cost to rent each skating rink.
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M3-98   •   TOPIC 2: Systems of Linear Equations

Can you 
determine
the point of
intersection
on the graph?

A Third Equation 

Super Skates offers the use of the rink for a flat fee of $1000 for an 
unlimited number of skaters.

1. Write a linear equation to represent this situation.

2. Add a column to the table in the previous activity for
Super Skates. Also, graph the equation for Super Skates
on the grid in the previous activity.

ACTIVIT Y

4.2

8. Which skating rink would you recommend to the activities
director? Explain your reasoning.

9. Explain the advantages and disadvantages of using
each strategy.

table graph substitution

LESSON 4: Rockin’ Roller Rinks   •   M3-99

3. Use substitution to determine when Super Skates is the
same price as Skate Park and Roller Rama. In which case
did you need to use substitution to determine the solution?

4. Describe when going to Super Skates is a better option
than going to Skate Park or Roller Rama. Explain your
reasoning.

5. Explain under what conditions you would recommend
each skating rink to the director of the Community Center
based solely on the cost to rent each skating rink.
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M3-100   •   TOPIC 2: Systems of Linear Equations

Solve each linear system. State what elements of each system led to 
your chosen solution strategy.

1.   y 5 5x 1 12
y 5 9x 2 4

2.   8x 1 3y 5 30
  8x 1 3y 5 16

3.   4y 5 11 23x
  3x 1 2y 5 25

5

5

5

Analyzing Structure
ACTIVIT Y

4.3

Look at the 
structure of 
each system 
before you 
choose your 
solution 
strategy.

LESSON 4: Rockin’ Roller Rinks   •   M3-101

4.    15x 1 28y 5 420
   30x 1 24y 5 720

5.   3x 1 2y 5 6
1.5x 1 y 5 3

6.   4x 1 3y 5 27
      1 __ 3   x 5 2y 1 1

5

5

5
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M3-100   •   TOPIC 2: Systems of Linear Equations

Solve each linear system. State what elements of each system led to 
your chosen solution strategy.

1. y 5 5x 1 12
y 5 9x 2 4

2.  8x 1 3y 5 30
 8x 1 3y 5 16

3. 4y 5 11 23x
 3x 1 2y 5 25

5

5

5

Analyzing Structure
ACTIVIT Y

4.3

Look at the
structure of
each system
before you 
choose your
solution
strategy.

LESSON 4: Rockin’ Roller Rinks   •   M3-101

4.    15x 1 28y 5 420
  30x 1 24y 5 720

5.   3x 1 2y 5 6
1.5x 1 y 5 3

6.   4x 1 3y 5 27
      1 __ 3   x 5 2y 1 1

5

5

5
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NOTES

M3-102   •   TOPIC 2: Systems of Linear Equations

TALK the TALK

How Do You Choose?

Throughout this topic, you have solved systems of linear equations 
through inspection of the equations, graphing, and substitution. 
How do you decide when each method is most efficient?

Create a presentation or a poster to illustrate your decision-making 
process when you solve a system of linear equations. 

Consider these questions to guide the content of your 
presentation.

• What methods do you know for solving systems of linear
equations? When can you use each one?

• What visual cues or characteristics of the equations in the
system of linear equations guide your decision?

• What role do the slope and y-intercept of the equations
play in your decision-making?

• Does the form of the equations in the system affect your
choice?

Use the systems of linear equations you solved throughout this 
lesson to support your reasoning and as examples of when you 
would choose each solution method.

List at least three key points that you want to include in your 
presentation.

1.

2.

3.

Assignment

Practice
1. Rent-A-Wreck rents cars for $50 a day, plus $0.25 per mile. Drive-A-Lemon rents cars for $40 a day, plus

$0.30 per mile.

a. Write a system of equations that best models the cost of renting a car from each business. Let x

represent the number of miles, and let y represent the cost per day.

b. Solve the system using your chosen method.

c. Interpret the solution of the linear system in terms of the problem situation.

d. In what situations would you recommend renting a car from Rent-A-Wreck?

2. Rika works in the perfume department at Hoover’s Department Store. She is giving away samples of

a new fragrance and a new scented hand lotion to customers that pass by her station. She is required

to hand out a total of 114 samples during her shift. She has already handed out 36 samples, which

represents 1__
3 of the number of fragrance samples and 1__

4 of the number of hand lotion samples that she

must hand out.

a. Write a system of equations for this problem situation. Let x represent the number of fragrance

samples, and let y represent the number of hand lotion samples.

b. Solve the system using your chosen method.

c. Interpret the solution of the linear system in terms of the problem situation.

3. Belinda works in the kitchen department of Hoover’s Department Store. As part of the store’s effort to

reward their customers, Belinda is handing out coupons for two different types of silverware packages.

The first coupon is for the classic set, and the second coupon is for the modern set. On one particular

day, she has handed out a total of 144 coupons, which represents 1__
2 of the number of classic coupons

and 3__
4 of the number of modern coupons. She handed out twice as many coupons for the modern set as

she did for the classic set.

a. Write a system of equations for this problem situation. Let x represent the number of coupons for the

classic set, and let y represent the number of coupons for the modern set.

b. Solve the system using your chosen method.

c. Interpret the solution of the linear system in terms of the problem situation.

Remember
To most efficiently solve a system of linear equations, look at the 

equations in the system. The coefficients and constants in the 

equations can help you choose the best solution method.

Write
Explain why you may need to use

substitution to solve a system of 

linear equations if you already 

solved the system by graphing.
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NOTES

M3-102   •   TOPIC 2: Systems of Linear Equations

TALK the TALK

How Do You Choose?

Throughout this topic, you have solved systems of linear equations 
through inspection of the equations, graphing, and substitution.
How do you decide when each method is most efficient?

Create a presentation or a poster to illustrate your decision-making
process when you solve a system of linear equations.

Consider these questions to guide the content of your 
presentation.

• What methods do you know for solving systems of linear
equations? When can you use each one?

• What visual cues or characteristics of the equations in the
system of linear equations guide your decision?

• What role do the slope and y-intercept of the equations
play in your decision-making?

• Does the form of the equations in the system affect your
choice?

Use the systems of linear equations you solved throughout this
lesson to support your reasoning and as examples of when you
would choose each solution method.

List at least three key points that you want to include in your 
presentation.

1.

2.

3.

Assignment

Practice
1. Rent-A-Wreck rents cars for $50 a day, plus $0.25 per mile. Drive-A-Lemon rents cars for $40 a day, plus

$0.30 per mile.

a. Write a system of equations that best models the cost of renting a car from each business. Let x

represent the number of miles, and let y represent the cost per day.

b. Solve the system using your chosen method.

c. Interpret the solution of the linear system in terms of the problem situation.

d. In what situations would you recommend renting a car from Rent-A-Wreck?

2. Rika works in the perfume department at Hoover’s Department Store. She is giving away samples of

a new fragrance and a new scented hand lotion to customers that pass by her station. She is required

to hand out a total of 114 samples during her shift. She has already handed out 36 samples, which

represents    1 __ 3 of the number of fragrance samples and    1 __ 4 of the number of hand lotion samples that she

must hand out.

a. Write a system of equations for this problem situation. Let x represent the number of fragrance

samples, and let y represent the number of hand lotion samples.

b. Solve the system using your chosen method.

c. Interpret the solution of the linear system in terms of the problem situation.

3. Belinda works in the kitchen department of Hoover’s Department Store. As part of the store’s effort to

reward their customers, Belinda is handing out coupons for two different types of silverware packages.

The first coupon is for the classic set, and the second coupon is for the modern set. On one particular

day, she has handed out a total of 144 coupons, which represents    1 __ 2 of the number of classic coupons

and    3 __ 4 of the number of modern coupons. She handed out twice as many coupons for the modern set as

she did for the classic set.

a. Write a system of equations for this problem situation. Let x represent the number of coupons for the

classic set, and let y represent the number of coupons for the modern set.

b. Solve the system using your chosen method.

c. Interpret the solution of the linear system in terms of the problem situation.

Remember
To most efficiently solve a system of linear equations, look at the 

equations in the system. The coefficients and constants in the 

equations can help you choose the best solution method.

Write
Explain why you may need to use 

substitution to solve a system of 

linear equations if you already 

solved the system by graphing.
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4. Ms. Jupino is the leader of her daughter’s Girl Scout troop, which has 15 members. The troop would like

to take an end-of-year field trip to an amusement park, but they need to raise money for the trip. They

have researched different fundraising companies and have narrowed their search down to two. Both

companies have fundraising opportunities that involve selling coupon booklets. The first company, Great

Ideas, will donate $50 if the troop uses their company, plus the girls will make $10 for every booklet that

they sell. The second company, Paper and Things, will donate $275 if the troop uses their company, plus

the girls will make $7 for every booklet that they sell.

a. Write a system of equations that represents the problem situation. Define your variables.

b. Solve the system using your chosen method.

c. Interpret the solution of the linear system in terms of the problem situation.

d. Which company would you recommend the girls use? Explain.

5. Solve each system using your chosen method.

a.  3x 2 2y 5 9

 23x 1 y 5 212

c.  2x 1 6y 5 12

 x 1 3y 5 4

b.  5x 2 3y 5 30

 5 __ 3x 2 10 5 y

d.  2x 1 2y 5 4

 2y 5 x 2 17

5
5

5

5

Stretch
You can also use inequalities to solve problems that involve systems. Suppose the Community Center 

director who was planning the skating party has a budget of $895.

Write and solve an inequality to determine the number of students who can be invited to each of the three 

locations. Then interpret each solution in terms of the problem situation.

Review
1. Write and solve each system using substitution.

a. You want to make your grandmother’s recipe for fudge. You have all the ingredients except sugar

and chocolate. You have $10.50 to spend on the sugar and chocolate. Sugar costs $1.40 per pound,

and chocolate costs $8.40 per pound. Your grandmother’s recipe calls for 4 times as much sugar as

chocolate. How much sugar and chocolate can you buy?

b. Your piggy bank contains 68 coins, made up of quarters and dimes. The piggy bank gives a digital

readout of the total amount of money that it contains. The display reads $13.10. How many quarters

and dimes do you have?

2. Solve each equation.

a. 4(2x 1 1) 23(x 2 2) 5 10 1 5x

c. 2(x 1 3) 1 2 5 2(x 1 4)

b. 10(x 2 2) 1 15 5 8x 1 7

d. 3(2x 1 2) 5 6(x 1 6)

M3-104   •   TOPIC 2: A Systems of Linear Equations LESSON 3: The County Fair   •   M3-75

LEARNING GOALS
• Write a system of equations to represent a

problem context.
• Solve a system of equations algebraically

using substitution.
• Interpret a solution to a system of linear equations

in terms of the problem situation.
• Solve real-world and mathematical problems with

two linear equations in two variables.

KEY TERMS
• standard form of a linear equation
• substitution method

Suppose you graph a system of equations, but the point of intersection is not clear from the 
graph? How can you determine the solution to the system?

3

WARM UP
Analyze each system of equations. 
What can you conclude about the 
value of y in each?

1. x 5 12
y 5 x 1  22

2. x 5 0
y 5 x 2 45

3. x 5 y
y 5 2x 2 10

4. x 5 y 1 3
y 5 2x 2 10

5

5

5

5

The County 
Fair
Using Substitution to Solve 

Linear Systems
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4. Ms. Jupino is the leader of her daughter’s Girl Scout troop, which has 15 members. The troop would like

to take an end-of-year field trip to an amusement park, but they need to raise money for the trip. They

have researched different fundraising companies and have narrowed their search down to two. Both

companies have fundraising opportunities that involve selling coupon booklets. The first company, Great

Ideas, will donate $50 if the troop uses their company, plus the girls will make $10 for every booklet that

they sell. The second company, Paper and Things, will donate $275 if the troop uses their company, plus

the girls will make $7 for every booklet that they sell.

a. Write a system of equations that represents the problem situation. Define your variables.

b. Solve the system using your chosen method.

c. Interpret the solution of the linear system in terms of the problem situation.

d. Which company would you recommend the girls use? Explain.

5. Solve each system using your chosen method.

a. 3x 2 2y 5 9

23x 1 y 5 212

c. 2x 1 6y 5 12

x 1 3y 5 4

b. 5x 2 3y 5 30
5__
3x 2 10 5 y

d. 2x 1 2y 5 4

2y 5 x 2 17

5
5

5

5

Stretch
You can also use inequalities to solve problems that involve systems. Suppose the Community Center 

director who was planning the skating party has a budget of $895.

Write and solve an inequality to determine the number of students who can be invited to each of the three

locations. Then interpret each solution in terms of the problem situation.

Review
1. Write and solve each system using substitution.

a. You want to make your grandmother’s recipe for fudge. You have all the ingredients except sugar

and chocolate. You have $10.50 to spend on the sugar and chocolate. Sugar costs $1.40 per pound,

and chocolate costs $8.40 per pound. Your grandmother’s recipe calls for 4 times as much sugar as

chocolate. How much sugar and chocolate can you buy?

b. Your piggy bank contains 68 coins, made up of quarters and dimes. The piggy bank gives a digital

readout of the total amount of money that it contains. The display reads $13.10. How many quarters

and dimes do you have?

2. Solve each equation.

a. 4(2x 1 1) 23(x 2 2) 5 10 1 5x

c. 2(x 1 3) 1 2 5 2(x 1 4)

b. 10(x 2 2) 1 15 5 8x 1 7

d. 3(2x 1 2) 5 6(x 1 6)

M3-104   •   TOPIC 2: A Systems of Linear Equations LESSON 3: The County Fair   •   M3-75

LEARNING GOALS
• Write a system of equations to represent a

problem context.
• Solve a system of equations algebraically

using substitution.
• Interpret a solution to a system of linear equations

in terms of the problem situation.
• Solve real-world and mathematical problems with

two linear equations in two variables.

KEY TERMS
• standard form of a linear equation
• substitution method

Suppose you graph a system of equations, but the point of intersection is not clear from the 
graph? How can you determine the solution to the system?

3

WARM UP
Analyze each system of equations. 
What can you conclude about the 
value of y in each?

1. x 5 12
y 5 x 1  22

2. x 5 0
y 5 x 2 45

3. x 5 y
y 5 2x 2 10

4. x 5 y 1 3
y 5 2x 2 10

5

5

5

5

The County 
Fair
Using Substitution to Solve 

Linear Systems
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M3-76   •   TOPIC 2: Systems of Linear Equations

Getting Started

Goats, Chickens, and Pigs

At the county fair, farmers bring some of their animals to trade with 
other farmers. To make all trades fair, a master of trade oversees all 
trades. Assume all chickens are of equal value, all goats are of equal 
value, and all pigs are of equal value.

• In the first trade of the day, 4 goats were traded for 5 chickens.
• In the second trade, 1 pig was traded for 2 chickens and 1 goat.
• In the third trade, Farmer Lyndi put up 3 chickens and 1 pig against

Farmer Simpson’s 4 goats.

1. Is this a fair trade? If not, whose animals are worth more?
How could this be made into a fair trade?

LESSON 3: The County Fair   •   M3-77

In this lesson, you will explore systems of equations that may or may 
not be accurately solved using graphs. As you have seen, reasoning 
can also be used to solve systems. In the next activities, you will 
learn about solving systems algebraically.

Janet was helping her mother make potato salad for the county 
fair and was asked to go to the market to buy fresh potatoes and 
onions. Sweet onions cost $1.25 per pound, and potatoes cost $1.05 
per pound. Her mother told her to use the $30 she gave her to buy 
these two items.

1. Write an equation in standard form that relates the number
of pounds of potatoes and the number of pounds of onions
that Janet can buy for $30. Use x to represent the number of
pounds of onions, and y to represent the number of pounds
of potatoes that Janet can buy.

2. Janet’s mother told her that the number of pounds of potatoes
should be 8 times greater than the number of pounds of
onions in the salad. Write an equation in x and y that
represents this situation.

3. Will 1 pound of onions and 8 pounds of potatoes satisfy both
equations? Explain your reasoning.

Introduction to Substitution
ACTIVIT Y

3.1

The standard form 

of a linear equation

is Ax 1 By 5 C, 

where A, B, and C are 

constants and A and 

B are not both zero.
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Getting Started

Goats, Chickens, and Pigs

At the county fair, farmers bring some of their animals to trade with 
other farmers. To make all trades fair, a master of trade oversees all 
trades. Assume all chickens are of equal value, all goats are of equal 
value, and all pigs are of equal value.

• In the first trade of the day, 4 goats were traded for 5 chickens.
• In the second trade, 1 pig was traded for 2 chickens and 1 goat.
• In the third trade, Farmer Lyndi put up 3 chickens and 1 pig against

Farmer Simpson’s 4 goats.

1. Is this a fair trade? If not, whose animals are worth more?
How could this be made into a fair trade?

LESSON 3: The County Fair   •   M3-77

In this lesson, you will explore systems of equations that may or may 
not be accurately solved using graphs. As you have seen, reasoning 
can also be used to solve systems. In the next activities, you will 
learn about solving systems algebraically.

Janet was helping her mother make potato salad for the county 
fair and was asked to go to the market to buy fresh potatoes and 
onions. Sweet onions cost $1.25 per pound, and potatoes cost $1.05 
per pound. Her mother told her to use the $30 she gave her to buy 
these two items.

1. Write an equation in standard form that relates the number
of pounds of potatoes and the number of pounds of onions
that Janet can buy for $30. Use x to represent the number of
pounds of onions, and y to represent the number of pounds
of potatoes that Janet can buy.

2. Janet’s mother told her that the number of pounds of potatoes
should be 8 times greater than the number of pounds of
onions in the salad. Write an equation in x and y that
represents this situation.

3. Will 1 pound of onions and 8 pounds of potatoes satisfy both
equations? Explain your reasoning.

Introduction to Substitution 
ACTIVIT Y

3.1

The standard form 

of a linear equation 

is Ax 1 By 5 C, 

where A, B, and C are 

constants and A and 

B are not both zero.
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M3-78   •   TOPIC 2: Systems of Linear Equations

4. Create graphs of both equations. Choose your bounds and
intervals for each quantity.

Variable 
Quantity

Lower 
Bound

Upper 
Bound Interval

x

y
Po

un
d

s 
of

 P
ot

at
oe

s

Pounds of Onions

5. Can you determine the exact solution of this linear system from
your graph? Explain your reasoning.

6. Estimate the point of intersection from your graph.

WORKED EXAMPLE

Let’s consider the system you wrote.

51.25x 1 1.05y 5 30
  y 5 8x

Because y 5 8x is in slope-intercept form, use this as the first 
equation.

Step 1:  To use the substitution method, begin by choosing 
one equation and isolating one variable. This will be 
considered the first equation.

Step 2:  Now, substitute the expression equal to the isolated 
variable into the second equation.

Substitute 8x for y in the equation 1.25x 1 1.05y 5 30.

Write the new equation.

1.25x 1 1.05y 5 30
1.25x 1 1.05(8x) 5 30

You have just created a new equation with only one unknown.

Step 3:   Solve the new equation.

1.25x 1 8.40x 5 30
9.65x 5 30

x < 3.1

 Therefore, Janet should buy approximately 3.1 pounds 
of onions.

 Now, substitute the value for x into y 5 8x to
determine the value of y.

y 5 8(3.1) 5 24.8

 Therefore, Janet should buy approximately 24.8 pounds 
of potatoes.

Step 4:  Check your solution by substituting the values for both 
variables into the original system to show that they make 
both equations true.

LESSON 3: The County Fair   •   M3-79

In many systems, it is difficult to determine the solution from the 
graph. There is an algebraic method that can be used called the 
substitution method. The substitution method is a process of 
solving a system of equations by substituting a variable in one 
equation with an equivalent expression.

Keep in mind 
what the value 
represents.

The slope-intercept 

form of a linear 

equation is 

y 5 mx 1 b, where 

m is the slope of 

the line and b is the 

y-intercept of the line.
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M3-78   •   TOPIC 2: Systems of Linear Equations

4. Create graphs of both equations. Choose your bounds and
intervals for each quantity.

Variable 
Quantity

Lower 
Bound

Upper 
Bound Interval

x

y

Po
un

d
s 

of
 P

ot
at

oe
s

Pounds of Onions

5. Can you determine the exact solution of this linear system from
your graph? Explain your reasoning.

6. Estimate the point of intersection from your graph.

WORKED EXAMPLE

Let’s consider the system you wrote.

51.25x 1 1.05y 5 30
  y 5 8x

Because y 5 8x is in slope-intercept form, use this as the first 
equation.

Step 1:  To use the substitution method, begin by choosing 
one equation and isolating one variable. This will be 
considered the first equation.

Step 2:  Now, substitute the expression equal to the isolated 
variable into the second equation.

Substitute 8x for y in the equation 1.25x 1 1.05y 5 30.

Write the new equation.

1.25x 1 1.05y 5 30
1.25x 1 1.05(8x) 5 30

You have just created a new equation with only one unknown.

Step 3:   Solve the new equation.

1.25x 1 8.40x 5 30
9.65x 5 30

x < 3.1

 Therefore, Janet should buy approximately 3.1 pounds 
of onions.

 Now, substitute the value for x into y 5 8x to
determine the value of y.

y 5 8(3.1) 5 24.8

 Therefore, Janet should buy approximately 24.8 pounds 
of potatoes.

Step 4:  Check your solution by substituting the values for both 
variables into the original system to show that they make 
both equations true.

LESSON 3: The County Fair   •   M3-79

In many systems, it is difficult to determine the solution from the 
graph. There is an algebraic method that can be used called the 
substitution method. The substitution method is a process of 
solving a system of equations by substituting a variable in one 
equation with an equivalent expression.

Keep in mind 
what the value 
represents.

The slope-intercept 

form of a linear 

equation is 

y 5 mx 1 b, where 

m is the slope of 

the line and b is the 

y-intercept of the line.
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NOTES

M3-80   •   TOPIC 2: Systems of Linear Equations

7. Check that the solution is correct. Show your work.

8. What is the solution to the system? What does it represent in
terms of the problem situation?

9. Compare your solution using the substitution method to the
solution on your graph. What do you notice?

LESSON 3: The County Fair   •   M3-81

Samson and Adrian are helping to set up the booths at the fair. 
They are each paid $7 per hour to carry the wood that is needed
to build the various booths. Samson arrives at 7:00 A.M. and begins 
working immediately. Adrian arrives 90 minutes later and starts
working.

1. Write an equation that gives the amount of money that
Samson will earn, y, in terms of the number of hours he
works, x.

2. How much money will Samson earn after 90 minutes
of work?

3. Write an equation that gives the amount of money Adrian will
earn, y, in terms of the number of hours since Samson started
working, x.

4. How much money will each student earn by noon?

Substitution with Special
Systems

ACTIVIT Y

3.2
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NOTES

M3-80   •   TOPIC 2: Systems of Linear Equations

7. Check that the solution is correct. Show your work.

8. What is the solution to the system? What does it represent in
terms of the problem situation?

9. Compare your solution using the substitution method to the
solution on your graph. What do you notice?

LESSON 3: The County Fair   •   M3-81

Samson and Adrian are helping to set up the booths at the fair. 
They are each paid $7 per hour to carry the wood that is needed 
to build the various booths. Samson arrives at 7:00 A.M. and begins 
working immediately. Adrian arrives 90 minutes later and starts 
working.

1. Write an equation that gives the amount of money that
Samson will earn, y, in terms of the number of hours he
works, x.

2. How much money will Samson earn after 90 minutes
of work?

3. Write an equation that gives the amount of money Adrian will
earn, y, in terms of the number of hours since Samson started
working, x.

4. How much money will each student earn by noon?

Substitution with Special 
Systems

ACTIVIT Y

3.2
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M3-82   •   TOPIC 2: Systems of Linear Equations

5. Will Adrian ever earn as much money as Samson? Explain
your reasoning.

6. Write a system of linear equations for this problem situation.

7. Analyze the system of linear equations. What do you know
about the solution of the system by observing the equations?
Explain your reasoning.

Let’s see what happens when we solve the system algebraically.

8. Since both equations are written in slope-intercept form as
expressions for y in terms of x, substitute the expression from
the fi rst equation into the second equation.

a. Write the new equation.

b. Solve the equation for x.

c. Does your result for x make sense? Explain your reasoning.

How is this 
similar to 
solving linear 
equations 
with no 
solution or 
with infinite 
solutions?

LESSON 3: The County Fair   •   M3-83

9. What is the result when you algebraically solve a linear system
that contains parallel lines?

On Monday night, the fair is running a special for the the local 
schools: if tickets are purchased from the school, you can buy 
student tickets for $4 and adult tickets for $4. You buy 5 tickets 
and spend $20.

10. Write an equation that relates the number of student
tickets, x, and the number of adult tickets, y, to the total
amount spent.

11. Write an equation that relates the number of student tickets,
x, and the number of adult tickets, y, to the total number of
tickets purchased.

12. Write both equations in slope-intercept form.

13. Analyze the system of linear equations. What do you know
about the solution of the system by looking at the equations?
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M3-82   •   TOPIC 2: Systems of Linear Equations

5. Will Adrian ever earn as much money as Samson? Explain
your reasoning.

6. Write a system of linear equations for this problem situation.

7. Analyze the system of linear equations. What do you know
about the solution of the system by observing the equations?
Explain your reasoning.

Let’s see what happens when we solve the system algebraically.

8. Since both equations are written in slope-intercept form as
expressions for y in terms of x, substitute the expression from
the first equation into the second equation.

a. Write the new equation.

b. Solve the equation for x.

c. Does your result for x make sense? Explain your reasoning.

How is this
similar to
solving linear
equations
with no
solution or
with infinite
solutions?

LESSON 3: The County Fair   •   M3-83

9. What is the result when you algebraically solve a linear system
that contains parallel lines?

On Monday night, the fair is running a special for the the local 
schools: if tickets are purchased from the school, you can buy 
student tickets for $4 and adult tickets for $4. You buy 5 tickets 
and spend $20. 

10.  Write an equation that relates the number of student
tickets, x, and the number of adult tickets, y, to the total
amount spent.

11.  Write an equation that relates the number of student tickets,
x, and the number of adult tickets, y, to the total number of
tickets purchased.

12. Write both equations in slope-intercept form.

13.  Analyze the system of linear equations. What do you know
about the solution of the system by looking at the equations?
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NOTES

M3-84   •   TOPIC 2: Systems of Linear Equations

Let’s see what happens when you solve the system algebraically.

14.  Since both equations are now written in slope-intercept form
as expressions for y in terms of x, substitute the expression
from the fi rst equation into the second equation.

a. Write the new equation and solve the equation for x.

b. Does your result for x make sense? Explain your reasoning.

15. How many student tickets and adult tickets did you purchase?

16.  What is the result when you algebraically solve a linear system
that contains two lines that are actually the same line?

LESSON 3: The County Fair   •   M3-85

Write and solve a system of equations to solve each problem.

1. The admission fee for the fair includes parking, amusement
rides, and admission to all commercial, agricultural, and
judging exhibits. The cost for general admission is $7, and the
price for children under the age of 5 is $4. There were 449
people who attended the fair on Thursday. The admission
fees collected amounted to $2768.

a. Write a system of equations in standard form for this
situation. Use x to represent the number of people 5 and
over, and use y to represent the number of children under
5 years of age.

b. Without solving the system of linear equations, interpret
the solution.

c. Solve the system of equations using the substitution method.
Then interpret the solution of the system in terms of the
problem situation.

Solving Systems by
Substitution

ACTIVIT Y

3.3
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NOTES

M3-84   •   TOPIC 2: Systems of Linear Equations

Let’s see what happens when you solve the system algebraically.

14. Since both equations are now written in slope-intercept form
as expressions for y in terms of x, substitute the expression
from the first equation into the second equation.

a. Write the new equation and solve the equation for x.

b. Does your result for x make sense? Explain your reasoning.

15. How many student tickets and adult tickets did you purchase?

16. What is the result when you algebraically solve a linear system
that contains two lines that are actually the same line?

LESSON 3: The County Fair   •   M3-85

Write and solve a system of equations to solve each problem.

1. The admission fee for the fair includes parking, amusement
rides, and admission to all commercial, agricultural, and
judging exhibits. The cost for general admission is $7, and the
price for children under the age of 5 is $4. There were 449
people who attended the fair on Thursday. The admission
fees collected amounted to $2768.

a.  Write a system of equations in standard form for this
situation. Use x to represent the number of people 5 and
over, and use y to represent the number of children under
5 years of age.

b.  Without solving the system of linear equations, interpret
the solution.

c.  Solve the system of equations using the substitution method.
Then interpret the solution of the system in terms of the
problem situation.

Solving Systems by 
Substitution

ACTIVIT Y

3.3
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M3-86   •   TOPIC 2: Systems of Linear Equations

2. The business manager for a band must make $236,000 from
ticket sales to cover costs and make a reasonable profi t. The
auditorium where the band will play has 4000 seats, with 2800
seats on the main level and 1200 on the upper level. Attendees
will pay $20 more for main-level seats.

a. Write a system of equations with x representing the cost
of the main-level seating and y representing the cost of the
upper-level seating.

b. Without solving the system of linear equations, interpret
the solution.

c. Solve the system of equations using the substitution method.
Then interpret the solution of the system in terms of the
problem situation.

LESSON 3: The County Fair   •   M3-87

3. Ms. Ross told her class that tomorrow’s math test will have 20
questions and be worth 100 points. The multiple-choice questions
will be 3 points each, and the open-ended response questions
will be 8 points each. Determine how many multiple-choice and
open-ended response questions will be on the test.

a. Write a system of equations. Describe your variables.

b. Without solving the system of linear equations, interpret
the solution.

c. Solve the system of equations using the substitution method.
Then interpret the solution of the system in terms of the
problem situation.
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M3-86   •   TOPIC 2: Systems of Linear Equations

2. The business manager for a band must make $236,000 from
ticket sales to cover costs and make a reasonable profit. The
auditorium where the band will play has 4000 seats, with 2800
seats on the main level and 1200 on the upper level. Attendees
will pay $20 more for main-level seats.

a. Write a system of equations with x representing the cost
of the main-level seating and y representing the cost of the
upper-level seating.

b. Without solving the system of linear equations, interpret
the solution.

c. Solve the system of equations using the substitution method.
Then interpret the solution of the system in terms of the
problem situation.

LESSON 3: The County Fair   •   M3-87

3. Ms. Ross told her class that tomorrow’s math test will have 20
questions and be worth 100 points. The multiple-choice questions
will be 3 points each, and the open-ended response questions
will be 8 points each. Determine how many multiple-choice and
open-ended response questions will be on the test.

a. Write a system of equations. Describe your variables.

b. Without solving the system of linear equations, interpret
the solution.

c. Solve the system of equations using the substitution method.
Then interpret the solution of the system in terms of the
problem situation.
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M3-88   •   TOPIC 2: Systems of Linear Equations

4. Ashley is working as a cashier at the sports arena. What should
she tell the next person in line?

Write and solve a system of equations that represents the 
 problem situation. Defi ne the variables. Then determine the 
cost of each type of ticket. Finally, state the amount Ashley 
charges the third person.

48 dollars,
please.

40 dollars,
please.

? ? ?

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE ADMIT

ONE ADMIT

ONE

ADMIT

ONE ADMIT

ONE ADMIT

ONE ADMIT

ONE ADMIT

ONE

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE ADMIT

ONE ADMIT

ONE

Student ticket Adult ticket

LESSON 3: The County Fair   •   M3-89

5. Alex is applying for positions at two different electronic stores
in neighboring towns. The first job offer is a $200 weekly
salary plus 5% commission on sales. The second job offer is a
$75 weekly salary plus 10% commission.

a. Write a system of equations that represents the problem
situation. Define the variables. Then solve the system of
linear equations and interpret the solution in terms of the
problem situation.

b. What is the difference in the weekly pay between stores if
Alex sells $3000?

c. What is the difference in the weekly pay if he sells $4225?

d. Which job offer would you recommend Alex take? Explain
your reasoning.

Alex’s sales targets 

for each job would 

be between $1500 

and $3000 weekly. 

Each manager tells 

Alex the same thing: 

“Some weeks are 

better than others, 

depending on the

time of year and 

the new releases of 

technology.”
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M3-88   •   TOPIC 2: Systems of Linear Equations

4. Ashley is working as a cashier at the sports arena. What should
she tell the next person in line?

Write and solve a system of equations that represents the 
problem situation. Define the variables. Then determine the 
cost of each type of ticket. Finally, state the amount Ashley 
charges the third person.

48 dollars,
please.

40 dollars,
please.

? ? ?

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE ADMIT

ONE ADMIT

ONE

ADMIT

ONE ADMIT

ONE ADMIT

ONE ADMIT

ONE ADMIT

ONE

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE

ADMIT

ONE ADMIT

ONE ADMIT

ONE

Student ticket Adult ticket

LESSON 3: The County Fair   •   M3-89

5. Alex is applying for positions at two different electronic stores
in neighboring towns. The fi rst job offer is a $200 weekly
 salary plus 5% commission on sales. The second job offer is a
$75 weekly salary plus 10% commission.

a. Write a system of equations that represents the problem
situation. Defi ne the variables. Then solve the system of
linear equations and interpret the solution in terms of the
problem situation.

b. What is the difference in the weekly pay between stores if
Alex sells $3000?

c. What is the difference in the weekly pay if he sells $4225?

d. Which job offer would you recommend Alex take? Explain
your reasoning.

Alex’s sales targets 

for each job would 

be between $1500 

and $3000 weekly. 

Each manager tells 

Alex the same thing: 

“Some weeks are 

better than others, 

depending on the 

time of year and 

the new releases of 

technology.”
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NOTES

M3-90   •   TOPIC 2: Systems of Linear Equations

TALK the TALK

The Substitution Train

1. Determine the solution to each linear system by using the
substitution method. Check your answers algebraically.

a. 52x 1 3y 5 34
y 5 5x

b. 5y 5 4x 1 2
y 5 3x 2 2

c. 53x 1 2y 5 4
 2x 2 y 5 5

d. 53x 1 y 5 8
 6x 1 2y 5 10

Assignment

LESSON 3: The County Fair   •   M3-91

Practice
1. Serena is trying to become more environmentally conscious by making her own cleaning products. She

researches different cleaners and decides to make furniture polish using olive oil and lemon juice. She

wants to make enough to fill two 24-ounce bottles.

a. Write an equation in standard form that relates the amount of olive oil and lemon juice to the total

amount of mixture Serena wants to make. Use x to represent the amount of lemon juice and y to

represent the amount of olive oil.

b. The recommendation for the mixture is that the amount of olive oil be twice the amount of lemon

juice. Write an equation in terms of x and y as defined in part (a) that represents this situation.

c. Use substitution to solve the system of equations. Check your answer.

d. What does the solution of the system represent in terms of the mixture?

e. The best price Serena can find for lemon juice is $0.25 per ounce. The best price she can find for olive

oil is $0.39 per ounce. She buys a total of 84 ounces of lemon juice and olive oil, and spends $29.40.

Write equations in standard form for this situation. Use x to represent the amount of lemon juice she

buys, and use y to represent the amount of olive oil she buys.

f. Solve the system of equations you wrote using the substitution method. Check your answer.

Describe the solution in terms of the problem situation.

2. In an effort to eat healthier, Bridget is tracking her food intake by using an application on her phone. She

records what she eats, and then the application indicates how many calories she has consumed.

One day, Bridget eats 10 medium strawberries and 8 vanilla wafer cookies as an after-school snack. The

caloric intake from these items is 192 calories. The next day, she eats 20 medium strawberries and 1

vanilla wafer cookie as an after-school snack. The caloric intake from these items is 99 calories.

a. Write a system of equations for this problem situation. Define your variables.

b. Without solving the system of linear equations, interpret the solution.

c. Solve the system of equations using the substitution method. Check your work.

d. Interpret the solution of the system in terms of the problem situation.

e. Bridget’s friend Monica also has a calorie counting application on her phone. The two friends decide

to compare the two programs. Bridget eats 1 banana and 5 pretzel rods, and her application tells her

she consumed 657 calories. Monica eats 1 banana and 5 pretzel rods, and her application tells her she

consumed 656 calories. The girls want to know how many calories are in each food. Write a system of

equations for this problem. Define your variables.

f. Solve the system of equations using the substitution method. Interpret your answer in terms of the problem.

Remember
When a system has no solution, the equation resulting from the 

substitution step has no solution. 

When a system has infinite solutions, the equation resulting from 

the substitution step has infinite solutions.

Write
Explain how to use the 

substitution method to solve

systems of linear equations. 
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NOTES

M3-90   •   TOPIC 2: Systems of Linear Equations

TALK the TALK

The Substitution Train

1. Determine the solution to each linear system by using the
substitution method. Check your answers algebraically.

a. 52x 1 3y 5 34
y 5 5x

b. 5y 5 4x 1 2
y 5 3x 2 2

c. 53x 1 2y 5 4
 2x 2 y 5 5

d. 53x 1 y 5 8
 6x 1 2y 5 10

Assignment

LESSON 3: The County Fair   •   M3-91

Practice
1. Serena is trying to become more environmentally conscious by making her own cleaning products. She

researches different cleaners and decides to make furniture polish using olive oil and lemon juice. She

wants to make enough to fill two 24-ounce bottles.

a. Write an equation in standard form that relates the amount of olive oil and lemon juice to the total

amount of mixture Serena wants to make. Use x to represent the amount of lemon juice and y to

represent the amount of olive oil.

b. The recommendation for the mixture is that the amount of olive oil be twice the amount of lemon

juice. Write an equation in terms of x and y as defined in part (a) that represents this situation.

c. Use substitution to solve the system of equations. Check your answer.

d. What does the solution of the system represent in terms of the mixture?

e. The best price Serena can find for lemon juice is $0.25 per ounce. The best price she can find for olive

oil is $0.39 per ounce. She buys a total of 84 ounces of lemon juice and olive oil, and spends $29.40.

Write equations in standard form for this situation. Use x to represent the amount of lemon juice she

buys, and use y to represent the amount of olive oil she buys.

f. Solve the system of equations you wrote using the substitution method. Check your answer.

Describe the solution in terms of the problem situation.

2.  In an effort to eat healthier, Bridget is tracking her food intake by using an application on her phone. She

records what she eats, and then the application indicates how many calories she has consumed.

One day, Bridget eats 10 medium strawberries and 8 vanilla wafer cookies as an after-school snack. The

caloric intake from these items is 192 calories. The next day, she eats 20 medium strawberries and 1

vanilla wafer cookie as an after-school snack. The caloric intake from these items is 99 calories.

a. Write a system of equations for this problem situation. Define your variables.

b. Without solving the system of linear equations, interpret the solution.

c. Solve the system of equations using the substitution method. Check your work.

d. Interpret the solution of the system in terms of the problem situation.

e. Bridget’s friend Monica also has a calorie counting application on her phone. The two friends decide

to compare the two programs. Bridget eats 1 banana and 5 pretzel rods, and her application tells her

she consumed 657 calories. Monica eats 1 banana and 5 pretzel rods, and her application tells her she

consumed 656 calories. The girls want to know how many calories are in each food. Write a system of

equations for this problem. Define your variables.

f. Solve the system of equations using the substitution method. Interpret your answer in terms of the problem.

Remember
 When a system has no solution, the equation resulting from the 

substitution step has no solution. 

 When a system has infinite solutions, the equation resulting from 

the substitution step has infinite solutions.

Write
Explain how to use the 

substitution method to solve 

systems of linear equations. 
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M3-92   •   TOPIC 2: Systems of Linear Equations

Review
1. Graph each system of linear equations to determine the solution to the system.

a. y 5 34 2    5 __ 2   x and y 5    2 __ 5   x 1 5 b. y 5 21x 1 144 and y 5 3(7x 1 48)

2. The population growth (in thousands) for a small town near Bay City can be represented by the

expression x 1    4 __ 5   (x 1 315), where x represents the number of years since 2005. The population growth

(in thousands) for a neighboring town can be represented by the expression 2x 2    1 __ 5   (x 2 630), where x

represents the number of years since 2005. When will the populations of the two towns be the same?

3. Two neighboring towns are not having population growth. In fact, they both have been losing population

since 1995. The population decline for one of the towns (in thousands) can be represented by the

expression 2   2 __ 5    (x 2 500), where x represents the number of years since 1995. The population decline

for the other town (in thousands) can be represented by the expression 2   1 __ 2   x 1    1 __ 10   (x 1 2000), where x

represents the number of years since 1995. When will the populations of the two towns be the same?

4. Solve each equation.

a. 8(2m 1 7) 5 10(m 1 11) b. 23(y 1 20) 5 29y

Stretch
Create a system of linear equations with solution (2, 5). Solve the system using substitution to verify your 

system has the given solution.

3. Write a system of linear equations to represent each situation. Then solve the system using substitution.

Interpret the solution of the system in terms of the problem situation.

a. James has 13 coins. The coins are nickels and quarters. The coins have a total value of $2.05. Let n

represent the number of nickels, and let q represent the number of quarters.

b. Ms. Snyder is giving a 28-question test that is made up of 2-point questions and 4-point questions. The

entire test is worth 100 points. Let t represent the number of 2-point questions, and let f represent the

number of 4-point questions.

c. The basketball team scored 82 points from 2-point and 3-point baskets. They make 38 baskets altogether.

Let a represent the number of 2-point baskets, and let b represent the number of 3-point baskets.

4. Use the substitution method to determine the solution of each system of linear equations.

Check your solutions.

a.   {  
9x 1 y 5 16                 
y 5 7x   b.   {  

3x 1   1 __ 2  y 5 23.5
                        y 5 26x 1 11  

c.   {  
y 5 25x    

                       21x 2 7y 5 28   d. {  
2x 1 4y 5 232

                       
y 5 2  1 __ 2  x 2 8

SYSTEMS OF LINEAR EQUATIONS: Skills Practice   •   93

I. Modeling Linear Systems
A. Graph each system of linear equations. Use the graph to answer the questions.

Topic 2

Systems of Linear Equations
Name Date

1. Shawn started walking from home to
school just as his brother Dante was
leaving school to walk home. The distance
from their home to school is 11,680
feet. Dante was walking at a slow pace
averaging about 280 feet per minute.
Shawn, who was excited to get to class,
was walking more quickly, averaging about
450 feet per minute. Assume they both
left at the same time and maintained their
rate of speed for the entire trip.

x

y

a. How far was each sibling from home
after 6 minutes?

b. When was Dante 8320 feet from home?

c. How long after leaving did Shawn meet
Dante?

2. Sylvia runs a company that produces
clothing accessories—hats, patches,
scarves, etc.—for events such as a
Presidential inauguration. To produce
each item costs her $1. She also pays an
initial startup cost for production of $100,
regardless of the number of products
that she produces. She plans to sell each
product for $5.

x

y

a. How much money would the cost be to
produce fifty products? What is Sylvia’s
income if she sells fifty products?

b. If her income was $235, how many
products did she sell?

c. How many products must Sylvia
produce if she wants her income
from this product to be equal to her
production cost?

272

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



M3-92   •   TOPIC 2: Systems of Linear Equations

Review
1. Graph each system of linear equations to determine the solution to the system.

a. y 5 34 2 5__
2x and y 5 2__

5x 1 5 b. y 5 21x 1 144 and y 5 3(7x 1 48)

2. The population growth (in thousands) for a small town near Bay City can be represented by the

expression x 1 4__
5(x 1 315), where x represents the number of years since 2005. The population growth

(in thousands) for a neighboring town can be represented by the expression 2x 2 1__
5 (x 2 630), where x

represents the number of years since 2005. When will the populations of the two towns be the same?

3. Two neighboring towns are not having population growth. In fact, they both have been losing population

since 1995. The population decline for one of the towns (in thousands) can be represented by the

expression 22__
5 (x 2 500), where x represents the number of years since 1995. The population decline

for the other town (in thousands) can be represented by the expression 21__
2x 1 1__

10 (x 1 2000), where x

represents the number of years since 1995. When will the populations of the two towns be the same?

4. Solve each equation.

a. 8(2m 1 7) 5 10(m 1 11) b. 23(y 1 20) 5 29y

Stretch
Create a system of linear equations with solution (2, 5). Solve the system using substitution to verify your 

system has the given solution.

3. Write a system of linear equations to represent each situation. Then solve the system using substitution.

Interpret the solution of the system in terms of the problem situation.

a. James has 13 coins. The coins are nickels and quarters. The coins have a total value of $2.05. Let n

represent the number of nickels, and let q represent the number of quarters.

b. Ms. Snyder is giving a 28-question test that is made up of 2-point questions and 4-point questions. The

entire test is worth 100 points. Let t represent the number of 2-point questions, and let f represent the

number of 4-point questions.

c. The basketball team scored 82 points from 2-point and 3-point baskets. They make 38 baskets altogether.

Let a represent the number of 2-point baskets, and let b represent the number of 3-point baskets.

4. Use the substitution method to determine the solution of each system of linear equations.

Check your solutions.

a. {
9x 1 y 5 16
y 5 7x b. {

3x 1 1__
2y 5 23.5

y 5 26x 1 11 

c. {
y 5 25x
21x 2 7y 5 28 d. {

2x 1 4y 5 232

y 5 21__
2x 2 8

YSTEMS OF LINEAR EQUATIONS: Skills Practice   •   93

I. Modeling Linear Systems
A. Graph each system of linear equations. Use the graph to answer the questions.

Topic 2

Systems of Linear Equations
Name Date 

1. Shawn started walking from home to
school just as his brother Dante was
leaving school to walk home. The distance
from their home to school is 11,680
feet. Dante was walking at a slow pace
averaging about 280 feet per minute.
Shawn, who was excited to get to class,
was walking more quickly, averaging about
450 feet per minute. Assume they both
left at the same time and maintained their
rate of speed for the entire trip.

x

y

a. How far was each sibling from home
after 6 minutes?

b. When was Dante 8320 feet from home?

c. How long after leaving did Shawn meet
Dante?

2. Sylvia runs a company that produces
clothing accessories—hats, patches,
scarves, etc.—for events such as a
Presidential inauguration. To produce
each item costs her $1. She also pays an
initial startup cost for production of $100,
regardless of the number of products
that she produces. She plans to sell each
product for $5.

x

y

a. How much money would the cost be to
produce fi fty products? What is Sylvia’s
income if she sells fi fty products?

b. If her income was $235, how many
products did she sell?

c. How many products must Sylvia
produce if she wants her income
from this product to be equal to her
production cost?

273

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



Topic 2

SYSTEMS OF LINEAR EQUATIONS

94   •   MODULE 3: Modeling Linear Equations

PAGE 94

3. Computer Company A had total sales of
4.9 billion dollars in 2013. Its sales have
been declining at the rate of 0.22 billion
dollars per year. Computer Company B,
another major manufacturer of computers,
had total sales of 1.64 billion dollars in
2013. Its sales have been increasing at a
rate of 0.19 billion dollars per year.

x

y

a. What will Computer Company A’s and
Computer Company B’s predicted total
sales be for the year 2022?

b. In how many years will Computer
Company A’s predicted total sales
reach 4.24 billion dollars?

c. In how many years will the predicted
sales for these two computer
companies be equal?

4. Deep-sea divers Jacques Cousteau and
his assistant are searching for sunken
treasure. Jacques Cousteau is currently
13.9 meters below the surface (213.9
meters) and his assistant is currently 97.3
meters below the surface (297.3 meters).
Jacques Cousteau is swimming down at
the rate of 7.5 meters per minute, and his
assistant is swimming towards the surface
at 6.4 meters per minute.

x

y

a. What is the depth of each diver
3 minutes from now?

b. In how many minutes will the assistant
be 33.3 meters below the surface?

c. According to the algebraic model, in
how many minutes will the divers be at
the same depth?

SYSTEMS OF LINEAR EQUATIONS: Skills Practice   •   95

Topic 2

SYSTEMS OF LINEAR EQUATIONS

PAGE 95

Name Date

5. Jean and Brian both have coffee cans in
which they keep quarters. Jean has 64
quarters in her can while Brian has 228 in
his. This summer Brian is working at the
library five days per week and spends 3
of his quarters every day in the parking
meter. Jean, however, receives 1 quarter
every day in change from her lunch and
is putting them into her can. (Jean also
works five days per week.)

x

y

a. How many quarters will Jean and Brian
have after 2 full work weeks?

b. At this rate, after how many business
days will Brian’s can be empty?

c. In how many business days will both
cans have the same amount of money?

6. In a hot air balloon race, one balloon goes
up and is given some time to get a head
start. The other balloons are launched
together to chase the first one. The winner
is the first chase balloon that gets within
a certain distance of the target balloon.
Suppose the target balloon is launched
and given a headstart of 4.7 miles, and
travels at the rate of 0.2 miles per minute.
Mr. Montgolfiere is chasing it. His balloon
has a top speed of 0.3 miles per minute.

x

y

a. How far will Mr. Montgolfiere’s balloon
have traveled after 30 minutes?

b. When will the target balloon have
traveled 13.7 miles?

c. At what time will Mr. Montgolfiere’s
balloon catch the target balloon?

274

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



Topic 2

SYSTEMS OF LINEAR EQUATIONS

94   •   MODULE 3: Modeling Linear Equations

PAGE 94

3. Computer Company A had total sales of
4.9 billion dollars in 2013. Its sales have
been declining at the rate of 0.22 billion
dollars per year. Computer Company B,
another major manufacturer of computers,
had total sales of 1.64 billion dollars in
2013. Its sales have been increasing at a
rate of 0.19 billion dollars per year.

x

y

a. What will Computer Company A’s and
Computer Company B’s predicted total
sales be for the year 2022?

b. In how many years will Computer
Company A’s predicted total sales
reach 4.24 billion dollars?

c. In how many years will the predicted
sales for these two computer
companies be equal?

4. Deep-sea divers Jacques Cousteau and
his assistant are searching for sunken
treasure. Jacques Cousteau is currently
13.9 meters below the surface (213.9
meters) and his assistant is currently 97.3
meters below the surface (297.3 meters).
Jacques Cousteau is swimming down at
the rate of 7.5 meters per minute, and his
assistant is swimming towards the surface
at 6.4 meters per minute.

x

y

a. What is the depth of each diver
3 minutes from now?

b. In how many minutes will the assistant
be 33.3 meters below the surface?

c. According to the algebraic model, in
how many minutes will the divers be at
the same depth?

YSTEMS OF LINEAR EQUATIONS: Skills Practice   •   95

Topic 2

SYSTEMS OF LINEAR EQUATIONS

PAGE 95

Name Date 

5. Jean and Brian both have coffee cans in
which they keep quarters. Jean has 64
quarters in her can while Brian has 228 in
his. This summer Brian is working at the
library fi ve days per week and spends 3
of his quarters every day in the parking
meter. Jean, however, receives 1 quarter
every day in change from her lunch and
is putting them into her can. (Jean also
works fi ve days per week.)

x

y

a. How many quarters will Jean and Brian
have after 2 full work weeks?

b. At this rate, after how many business
days will Brian’s can be empty?

c. In how many business days will both
cans have the same amount of money?

6. In a hot air balloon race, one balloon goes
up and is given some time to get a head
start. The other balloons are launched
together to chase the fi rst one. The winner
is the fi rst chase balloon that gets within
a certain distance of the target balloon.
Suppose the target balloon is launched
and given a headstart of 4.7 miles, and
travels at the rate of 0.2 miles per minute.
Mr. Montgolfi ere is chasing it. His balloon
has a top speed of 0.3 miles per minute.

x

y

a. How far will Mr. Montgolfi ere’s balloon
have traveled after 30 minutes?

b. When will the target balloon have
traveled 13.7 miles?

c. At what time will Mr. Montgolfi ere’s
balloon catch the target balloon?
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Topic 2

SYSTEMS OF LINEAR EQUATIONS

96   •   MODULE 3: Modeling Linear Equations

PAGE 96

7. In a 1994 survey, 1 in 2 respondents
reported that they usually did not take
protective measures for sun exposure.
One person in 8 reported having been
sunburned in the past year.

x

y

a. If these rates were true for a town of
320 people, how many people would
be unlikely to protect themselves? How
many would be likely to be sunburned?

b. If twenty people reported that they
were sunburned last year, how many
people were surveyed?

c. Would the number of people who were
sunburned and the number of people
who didn’t protect themselves ever be
equal? When?

8. It was estimated that the Pittsburgh
metropolitan area would have a
population of 2,377,800 people at the
end of 1993. Its population was expected
to increase at the rate of 10 people per
day. The metropolitan area of Tampa
Bay was estimated to have a population
of 2,067,000 at the end of 1993. Its
population was expected to increase at
the rate of 130 people per day. Assume
there are 365 days in a year.

x

y

a. What was the population of Pittsburgh
3 years later, at the end of 1996?

b. According to the algebraic model, in
how many days will the population of
the Pittsburgh metropolitan area reach
three million?

c. In how many days does the model
predict that the populations of the
two metropolitan areas were or will be
equal?

SYSTEMS OF LINEAR EQUATIONS: Skills Practice   •   97

Topic 2

SYSTEMS OF LINEAR EQUATIONS

PAGE 97

Name Date

9. Two skydivers are jumping out of two
separate planes to do a stunt for a movie.
The first skydiver is at an altitude of 2700
feet and will fall at the rate of 95 feet per
second by stretching out his arms and legs
to slow his descent. The second skydiver
will jump from an altitude of 3600 feet but
will fall at the rate of 185 feet per second.

x

y

a. What will each skydiver’s altitude be in
thirteen seconds?

b. After how many seconds will the first
skydiver’s altitude be 2225 feet?

c. When will the two skydivers’ altitudes
be equal?

10. Under one current health insurance plan,
you get different insurance coverage
depending on whether or not you go
to someone who is associated with the
plan. If you go to a provider who is not a
member of the health plan, the plan will
cover only 65% of your medical bill after
the first $225. You pay the rest. However,
if you go to a doctor or health provider
who is a plan member, the plan will cover
100% of your bill after the first $70.

x

y

a. If you had $560 worth of doctor’s
bills, how much would be covered
if you visited a member provider?
a non-member provider?

b. If the health plan paid $510 when you
went to a member provider, how much
was your medical bill?

c. According to the algebraic model,
is the coverage for member and
non-member providers ever the same?
If so, when, and can that cost ever
occur in real life?
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SYSTEMS OF LINEAR EQUATIONS

96   •   MODULE 3: Modeling Linear Equations

PAGE 96

7. In a 1994 survey, 1 in 2 respondents
reported that they usually did not take
protective measures for sun exposure.
One person in 8 reported having been
sunburned in the past year.

x

y

a. If these rates were true for a town of
320 people, how many people would
be unlikely to protect themselves? How
many would be likely to be sunburned?

b. If twenty people reported that they
were sunburned last year, how many
people were surveyed?

c. Would the number of people who were
sunburned and the number of people
who didn’t protect themselves ever be
equal? When?

8. It was estimated that the Pittsburgh
metropolitan area would have a
population of 2,377,800 people at the
end of 1993. Its population was expected
to increase at the rate of 10 people per
day. The metropolitan area of Tampa
Bay was estimated to have a population
of 2,067,000 at the end of 1993. Its
population was expected to increase at
the rate of 130 people per day. Assume
there are 365 days in a year.

x

y

a. What was the population of Pittsburgh
3 years later, at the end of 1996?

b. According to the algebraic model, in
how many days will the population of
the Pittsburgh metropolitan area reach
three million?

c. In how many days does the model
predict that the populations of the
two metropolitan areas were or will be
equal?
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PAGE 97

Name Date 

9. Two skydivers are jumping out of two
separate planes to do a stunt for a movie.
The fi rst skydiver is at an altitude of 2700
feet and will fall at the rate of 95 feet per
second by stretching out his arms and legs
to slow his descent. The second skydiver
will jump from an altitude of 3600 feet but
will fall at the rate of 185 feet per second.

x

y

a. What will each skydiver’s altitude be in
thirteen seconds?

b. After how many seconds will the fi rst
skydiver’s altitude be 2225 feet?

c. When will the two skydivers’ altitudes
be equal?

10.  Under one current health insurance plan,
you get different insurance coverage
depending on whether or not you go
to someone who is associated with the
plan. If you go to a provider who is not a
member of the health plan, the plan will
cover only 65% of your medical bill after
the fi rst $225. You pay the rest. However,
if you go to a doctor or health provider
who is a plan member, the plan will cover
100% of your bill after the fi rst $70.

x

y

a. If you had $560 worth of doctor’s
bills, how much would be covered
if you visited a member provider?
a non-member provider?

b. If the health plan paid $510 when you
went to a member provider, how much
was your medical bill?

c. According to the algebraic model,
is the coverage for member and
non-member providers ever the same?
If so, when, and can that cost ever
occur in real life?
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PAGE 98

11.  Yumi is planning a wedding shower for
her best friend. She has come up with
two options. The fi rst option is to rent
a hall and have the shower there. She
fi gures the hall would cost $195 and
food, refreshments, and decorations
would cost $650. She also plans to give
everyone some fl owers in a vase. The
vase would cost $4 and the fl owers
would cost $3.50. The second option is
to take everyone on a river cruise. The
Liberty Belle has a party package for
$23.75 per person.

x

y

a. If 39 people attend the shower, how
much will each option cost?

b. If Yumi has $1900 set aside for this
function, how many people can she
invite if she chooses option #2?

c. For what amount of people is the cost
of both options the same?

12.  Old growth forests are forests that have
not experienced unnatural or man-made
disturbances. Currently, the United
States has about thirteen thousand
square miles designated as old growth
forest, and this is increasing at the rate
of 340 square miles a year. The logging
industry proposes that it be permitted to
harvest 990 square miles of old growth
timber per year.

x

y

a. How many square miles of old growth
forest will be harvested in the next 9
years if the timber industry gets the
quotas they are requesting?

b. When will 9900 square miles be
harvested?

c. When will the size of the old growth
forest be equal to the amount
harvested under the logging
industry’s proposal?
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Name Date

13. Ms. Williamson woke up one morning to
find her basement flooded with water.
She called two different plumbers to get
their rates. The first plumber charges $36
just to walk in the door plus $28 an hour.
The second plumber charges a flat $64
an hour.

x

y

a. What is the cost for each plumber if
the job takes four hours?

b. How many hours did the first plumber
take to do the job if he charged $176?

c. After how many hours will the cost for
both plumbers be the same?

14. A company was hired to build a tunnel
through a mountain. The company
started at the south end of the mountain
and completed only 545 feet of the
required 5450 feet before going
bankrupt. A different company was hired
to complete the job, but they decided
to use two crews. Crew A would start
where the other company left off at the
southern end, while Crew B would start
at the northern end and dig towards
the other crew. Crew A was able to dig
22 feet of the tunnel per week. Crew B,
which was larger, was able to dig 87 feet
of the tunnel per week.

x

y

a. How far from the southern end are
both crews after 25 weeks of digging?

b. When will Crew A be 853 feet from
the southern opening?

c. How long after they start digging will
they meet?
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11. Yumi is planning a wedding shower for
her best friend. She has come up with
two options. The first option is to rent
a hall and have the shower there. She
figures the hall would cost $195 and
food, refreshments, and decorations
would cost $650. She also plans to give
everyone some flowers in a vase. The
vase would cost $4 and the flowers
would cost $3.50. The second option is
to take everyone on a river cruise. The
Liberty Belle has a party package for
$23.75 per person.

x

y

a. If 39 people attend the shower, how
much will each option cost?

b. If Yumi has $1900 set aside for this
function, how many people can she
invite if she chooses option #2?

c. For what amount of people is the cost
of both options the same?

12. Old growth forests are forests that have
not experienced unnatural or man-made
disturbances. Currently, the United
States has about thirteen thousand
square miles designated as old growth
forest, and this is increasing at the rate
of 340 square miles a year. The logging
industry proposes that it be permitted to
harvest 990 square miles of old growth
timber per year.

x

y

a. How many square miles of old growth
forest will be harvested in the next 9
years if the timber industry gets the
quotas they are requesting?

b. When will 9900 square miles be
harvested?

c. When will the size of the old growth
forest be equal to the amount
harvested under the logging
industry’s proposal?
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13.  Ms. Williamson woke up one morning to
fi nd her basement fl ooded with water.
She called two different plumbers to get
their rates. The fi rst plumber charges $36
just to walk in the door plus $28 an hour.
The second plumber charges a fl at $64
an hour.

x

y

a. What is the cost for each plumber if
the job takes four hours?

b. How many hours did the fi rst plumber
take to do the job if he charged $176?

c. After how many hours will the cost for
both plumbers be the same?

14.  A company was hired to build a tunnel
through a mountain. The company
started at the south end of the mountain
and completed only 545 feet of the
required 5450 feet before going
bankrupt. A different company was hired
to complete the job, but they decided
to use two crews. Crew A would start
where the other company left off at the
southern end, while Crew B would start
at the northern end and dig towards
the other crew. Crew A was able to dig
22 feet of the tunnel per week. Crew B,
which was larger, was able to dig 87 feet
of the tunnel per week.

x

y

a. How far from the southern end are
both crews after 25 weeks of digging?

b. When will Crew A be 853 feet from
the southern opening?

c. How long after they start digging will
they meet?
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15.  A couple of college students get the
idea to open a snack stand at the regatta
festival this summer. The students sell
delicious soft pretzels. They pay the city
$648 to set up their stand for the entire
regatta. They also fi gure the cost for
dough, coarse salt, and other things they
need is $0.20 per pretzel. They sell each
pretzel for $2.90.

x

y

a. What is the cost and the income
obtained from selling forty pretzels?

b. If the income from selling the pretzels
was $261, how many pretzels did they
sell?

c. How many pretzels must they sell to
break even, according to the algebraic
model?

16.  A hot-air balloon rising at a rate of 52.2
feet per minute left the ground and, after
some time, is now at an altitude of 425.4
feet. A blimp overhead at an altitude of
7231.8 feet begins descending at the
rate of 160.5 feet per minute.

x

y

a. What is the height of the balloon and
the blimp thirty-three minutes from
now?

b. How long does the hot-air balloon
take to reach a height of 1834.8 feet?

c. When will the balloon and the blimp
be at the same height?
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II. Solving Linear Systems
A. Graph the equations in each system. Tell whether the system has one solution, no
solutions, or infinite solutions. If the system has one solution, write the values of the variables
that make the equations true.

1. x 5 2.25
y 5 4x 2 3

2. y 5 210
y 5 2x 1 7{{
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15. A couple of college students get the
idea to open a snack stand at the regatta
festival this summer. The students sell
delicious soft pretzels. They pay the city
$648 to set up their stand for the entire
regatta. They also figure the cost for
dough, coarse salt, and other things they
need is $0.20 per pretzel. They sell each
pretzel for $2.90.

x

y

a. What is the cost and the income
obtained from selling forty pretzels?

b. If the income from selling the pretzels
was $261, how many pretzels did they
sell?

c. How many pretzels must they sell to
break even, according to the algebraic
model?

16. A hot-air balloon rising at a rate of 52.2
feet per minute left the ground and, after
some time, is now at an altitude of 425.4
feet. A blimp overhead at an altitude of
7231.8 feet begins descending at the
rate of 160.5 feet per minute.

x

y

a. What is the height of the balloon and
the blimp thirty-three minutes from
now?

b. How long does the hot-air balloon
take to reach a height of 1834.8 feet?

c. When will the balloon and the blimp
be at the same height?
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II. Solving Linear Systems
A. Graph the equations in each system. Tell whether the system has one solution, no
solutions, or infi nite solutions. If the system has one solution, write the values of the variables
that make the equations true.

1. x 5 2.25
y 5 4x 2 3

2. y 5 210
  y 5 2x 1 7{{
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3. 4x 2 2y 5 12
 y 5 2x 2 6

4. 212x 1 6y 5 26
  y 5 23x 2 11{ {
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5. y 5 4x 2 30
y 5 23x 1 5

6. 25x 1 10y 5 210
x 5 2y 1 4{ {
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3. 4x 2 2y 5 12
y 5 2x 2 6

4. 212x 1 6y 5 26
y 5 23x 2 11{ {
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5. y 5 4x 2 30
y 5 23x 1 5

6. 25x 1 10y 5 210
 x 5 2y 1 4{ {
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7. y 5 3x 1 17
10x 1 5y 5 215

8. 28x 2 8y 5 210
 x 5 3.25{ {
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9. 21.5x 1 0.5y 5 22
y 5 3x 2 4

10. y 5 3
y 5 2x 2 13{ {
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7. y 5 3x 1 17
10x 1 5y 5 215

8. 28x 2 8y 5 210
x 5 3.25{ {
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9. 21.5x 1 0.5y 5 22
y 5 3x 2 4

10. y 5 3
 y 5 2x 2 13{ {
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11. 2x 2 y 5 215
x 5 28

12. x 5 7 2 y
  2y 1 2x 5 26{ {
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13.  3x 1 y 5 26
y 5 22x 2 4

14. 2x 1 y 5 3
y 5 24x 1 18{ {
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11. 2x 2 y 5 215
x 5 28

12. x 5 7 2 y
 2y 1 2x 5 26{ {
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13. 3x 1 y 5 26
 y 5 22x 2 4

14. 2x 1 y 5 3
 y 5 24x 1 18{ {
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15. 18x 2 3y 5 215
y 5 6x 1 5

16.  y 5 4
 y 5 3x 1 16{ {
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Learning Goals
• Write a geometric sequence as an exponential function in

the form f(x) 5 a ? bx. 
• Identify the constant ratio and y-intercept in different

representations of exponential functions.
• Recognize when a relationship is exponential.
• Use algebra to show that, for an exponential function in the

form f(x) 5 a ? bx, the ratio 
f(x 1 1)_______

f(x)  is constant and equal to b,
and the y-intercept is represented by the ordered pair (0, a).

You have learned about geometric sequences and have briefly explored exponential functions. 
How can you use geometric sequences to define exponential functions?

Warm Up
Use the explicit formula to 
generate the first 4 terms of
each geometric sequence.

1. gn 5 2 ? 3x21

2. gn 5 8240 ? 1.05x21

3. gn 5 100 ?  (1__
2)

x21

4. gn 5 (22) ? 4x21

A Constant Ratio
Geometric Sequences and Exponential Functions

1
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15.  18x 2 3y 5 215
y 5 6x 1 5

16. y 5 4
y 5 3x 1 16{ {
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Learning Goals
• Write a geometric sequence as an exponential function in

the form f(x) 5 a ? bx. 
• Identify the constant ratio and y-intercept in different

representations of exponential functions.
• Recognize when a relationship is exponential.
• Use algebra to show that, for an exponential function in the

form f(x) 5 a ? bx, the ratio    
f(x 1 1)

 _______ f(x)    is constant and equal to b,
and the y-intercept is represented by the ordered pair (0, a).

You have learned about geometric sequences and have briefly explored exponential functions. 
How can you use geometric sequences to define exponential functions?

Warm Up
Use the explicit formula to 
generate the first 4 terms of 
each geometric sequence.

1. gn 5 2 ? 3x21

2. gn 5 8240 ? 1.05x21

3. gn 5 100 ?   (  
1 __ 2)

x21

4. gn 5 (22) ? 4x21

A Constant Ratio
Geometric Sequences and Exponential Functions

1
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GETTING STARTED

Compare and Contrast

Recall that a geometric sequence is a sequence of values in which consecutive 
terms are separated by a common ratio, or constant ratio. For example, the 
sequence shown is a geometric sequence with a constant ratio of 2.

The graphs of six different geometric sequences are shown.

10

Graph A

150

–1500

1,   2,   4, 8,

32

 42 

   16, . . .

3000

100

Graph B

1800

10

Graph C

–200
–10

0

10

Graph D
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9

–21

10

Graph E

1. Identify similarities and differences among the graphs. What do
you notice?

1050

–450

10

Graph F
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GETTING STARTED

Compare and Contrast

Recall that a geometric sequence is a sequence of values in which consecutive
terms are separated by a common ratio, or constant ratio. For example, the
sequence shown is a geometric sequence with a constant ratio of 2.

The graphs of six different geometric sequences are shown.

10

Graph A

150

–1500

1,   2,   4, 8,

32

 42 

   16, . . .

3000

100

Graph B

1800

10

Graph C

–200
–10

0

10

Graph D
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9

–21

10

Graph E

1. Identify similarities and differences among the graphs. What do
you notice?

1050

–450

10

Graph F
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A table of values, a graph, and the explicit formula are given for six 
geometric sequences.

1. Identify the constant ratio in each representation.

a. Sequence A

Identifying the Constant Ratio
in Geometric Sequences

AC TIVIT Y

1.1

x y

1 22

2 26

3 218

x y

1 45

2 90

3 180

x y

1 1234

2 123.4

3 12.34

y 5 22 ? 3x 2 1

y 5 45 ? 2x 2 1

y 5 1234 ? 0.1x 2 1

b. Sequence B

c. Sequence C

The explicit formula 
for a geometric 
sequence is
gn 5 g1 ? r

n21.

10

150

–1500

3000

100

1800

10–200
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x y

1 24

2 12

3 236

x y

1 25

2 22.5

3 21.25

x y

1 216

2 4

3 21

–10

0

10

y 5 24 ? (23)x 2 1

y 5 25 ? (1__
2)

x 2 1

y 5 216 ? (2
1__
4)x 2 1

d. Sequence D

e. Sequence E

f. Sequence F

9

–21

10

2. What strategies did you use to identify the constant ratio for
each sequence?

1050

–450

10
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A table of values, a graph, and the explicit formula are given for six 
geometric sequences.

1. Identify the constant ratio in each representation.

a. Sequence A

Identifying the Constant Ratio
in Geometric Sequences

AC TIVIT Y

1.1

x y

1 22

2 26

3 218

x y

1 45

2 90

3 180

x y

1 1234

2 123.4

3 12.34

y 5 22 ? 3x 2 1

y 5 45 ? 2x 2 1

y 5 1234 ? 0.1x 2 1

b. Sequence B

c. Sequence C

The explicit formula 
for a geometric 
sequence is
gn 5 g1 ? rn21.

10

150

–1500

3000

100

1800

10–200
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x y

1 24

2 12

3 236

x y

1 25

2 22.5

3 21.25

x y

1 216

2 4

3 21

–10

0

10

y 5 24 ? (23)x 2 1 

y 5 25 ?   (  1 __ 2  )  
x 2 1

y 5 216 ?   (2  1 __ 4  )  x 2 1

d. Sequence D

e. Sequence E

f. Sequence F

9

–21

10

2. What strategies did you use to identify the constant ratio for
each sequence?

1050

–450

10
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3. Analyze the graphs of the geometric sequences. Do any of the
graphs appear to belong to a specific function family? If so,
identify the function family. Explain your reasoning.Remember:

All arithmetic 
sequences can be 
represented as 
linear functions. 
Is there a function 
family that can 
represent geometric 
sequences?

A famous legend tells the story of the inventor of the game 
of chess. When the inventor showed the new game to the 
emperor of India, the emperor was so astonished, he said to 
the inventor, “Name your reward!” 

The wise inventor asked the emperor for 1 grain of rice for 
the first square of the chessboard, 2 grains for the second 
square, 4 grains for the third square, 8 grains for the fourth 
square, and so on. 

1.  Determine the number of rice grains on the next
4 squares and include them in the table. Complete
the third column by writing each number of rice
grains as a power with the same base.

2. What pattern do you notice in the table?

Square 
Number

Number of 
Rice Grains Power

1 1

2 2

3 4

4 8

5

6

7

8

activity_H1
AC TIVIT Y

x.x
AC TIVIT Y

1.2 Exponential Growth
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3. Graph the points from your table. The first few points have been
plotted. Describe the meaning of the plotted points and then
identify the function family represented.

y

x

128
144
160

112
96
80
64
48
32
16

0
42 31 8 9765

Square Number

N
um

be
r 

of
 R

ic
e 

G
ra

in
s

4. Identify the constant ratio in the graph, in the table, and in
the situation.

5. Pat and George each used different methods to write an
exponential function to represent the number of rice grains for
any square number on the chessboard.

Pat
I compared the
exponents of the power
to the square number
in the table. Each
exponent is 1 less than
the square number.

f(s) 5 2s21

George
I know the constant ratio
is 2. If I extend the pattern
back, I get the y -intercept
of (0, 1_

2), so I can rewrite
the function as

f (s) = 1_
2  (2)s

Use properties of exponents to verify that 2s21 and  1__
2(2)s

are equivalent.
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3. Analyze the graphs of the geometric sequences. Do any of the
graphs appear to belong to a specific function family? If so,
identify the function family. Explain your reasoning.Remember:

All arithmetic 
sequences can be
represented as
linear functions.
Is there a function 
family that can
represent geometric
sequences?

A famous legend tells the story of the inventor of the game 
of chess. When the inventor showed the new game to the 
emperor of India, the emperor was so astonished, he said to 
the inventor, “Name your reward!” 

The wise inventor asked the emperor for 1 grain of rice for 
the first square of the chessboard, 2 grains for the second 
square, 4 grains for the third square, 8 grains for the fourth
square, and so on. 

1. Determine the number of rice grains on the next
4 squares and include them in the table. Complete
the third column by writing each number of rice
grains as a power with the same base.

2. What pattern do you notice in the table?

Square 
Number

Number of 
Rice Grains Power

1 1

2 2

3 4

4 8

5

6

7

8

activity_H1
AC TIVIT Y

x.x
AC TIVIT Y

1.2 Exponential Growth
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3. Graph the points from your table. The first few points have been

plotted. Describe the meaning of the plotted points and then
identify the function family represented.

y

x

128
144
160

112
96
80
64
48
32
16

0
42 31 8 9765

Square Number

N
um

be
r 

of
 R

ic
e 

G
ra

in
s

4. Identify the constant ratio in the graph, in the table, and in
the situation.

5. Pat and George each used different methods to write an
exponential function to represent the number of rice grains for
any square number on the chessboard.

Pat
I compared the 
exponents of the power 
to the square number 
in the table. Each 
exponent is 1 less than 
the square number.

f(s) 5 2s21

George
I know the constant ratio 
is 2. If I extend the pattern 
back, I get the y -intercept 
of (0,    1 _ 2   ), so I can rewrite
the function as

f (s) =    1 _ 2   (2)s

Use properties of exponents to verify that 2s21 and    1 __ 2   (2)s

are equivalent.
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The function that George wrote is in exponential form. Recall that an 
exponential function is a function of the form f(x) 5 a ? bx, where a and b 
are real numbers, and b is greater than 0 but is not equal to 1.

6. What do the a-value and b-value represent in terms of the
equation and graph?

7. Use the exponential function and a calculator to determine the
number of rice grains that would be on the very last square of
the chessboard. A chessboard has 64 squares.

You can write the explicit formula for geometric sequences in 
function notation.

Worked Example

Represent gn 5 45 ? 2n 2 1 as a function in the form f(x) 5 a ? bx.

  gn 5 45 ? 2n21

f(n) 5 45 ? 2n21

Next, rewrite the expression 45 ? 2n21.
f(n) 5 45 ? 2n ? 221 Product Rule of Powers
f(n) 5 45 ? 221 ? 2n Commutative Property
f(n) 5 45 ?    1 __ 2    ? 2n Definition of negative exponent
f(n) 5    45 ___ 2    ? 2n Multiply.

So, gn 5 45 ? 2n21 written in function notation is f(n) 5   (  45 ___ 2  )   ? 2n,
or f(n) 5 (22.5) ? 2n.

8. Rewrite each explicit
formula of the geometric
sequences that are
exponential functions in
function form. Identify
the constant ratio and
the y-intercept.

Think
about:

The Product Rule of 
Exponents allows you 
to rewrite the product 
of two powers with 
the same base:

2n ? 2(21) 5 2n 2 1

6x ? 6y 5 6x1y

Sequence Explicit 
Formula

Exponential 
Function

f(x) 5 a ? bx

Constant 
Ratio y-Intercept

A 22 ? 3x21

B 45 ? 2x21

C 1234 ? 0.1x21

D 25 ?   (   1 __ 2 )     (x21)

In the previous activity you identified some of the geometric 
sequences as exponential functions and some that were not 
exponential functions.
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Based on the graphs of Sequences E and F, you can tell they do not 
represent exponential functions.

9. Rewrite each explicit formula in function form and explain why
these geometric sequences are not exponential functions.

a. Sequence E: y 5 24 ? (23) x21 b. Sequence F: y 5 216 ? (2
1__
4)x21

10. You know that all arithmetic sequences are linear functions.
What can you say about the relationship between geometric
sequences and exponential functions?

11. Complete the table by writing each part of the exponential
function that corresponds to each part of the geometric sequence.

Geometric 
Sequence

gn 5 g1 ? rn21

Exponential 
Function

f(x) 5 a ? bx
Mathematical Meaning

gn

g1__
r

r

n
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The function that George wrote is in exponential form. Recall that an 
exponential function is a function of the form f(x) 5 a ? bx, where a and b
are real numbers, and b is greater than 0 but is not equal to 1.

6. What do the a-value and b-value represent in terms of the
equation and graph?

7. Use the exponential function and a calculator to determine the
number of rice grains that would be on the very last square of
the chessboard. A chessboard has 64 squares.

You can write the explicit formula for geometric sequences in 
function notation.

Worked Example

Represent gn 5 45 ? 2n 2 1 as a function in the form f(x) 5 a ? bx.

  gn 5 45 ? 2n21

f(n) 5 45 ? 2n21

Next, rewrite the expression 45 ? 2n21.
f(n) 5 45 ? 2n ? 221 Product Rule of Powers
f(n) 5 45 ? 221 ? 2n Commutative Property
f(n) 5 45 ? 1__

2 ? 2n Definition of negative exponent
f(n) 5 45___

2 ? 2n Multiply.

So, gn 5 45 ? 2n21 written in function notation is f(n) 5(45___
2 ) ? 2n,

or f(n) 5 (22.5) ? 2n.

8. Rewrite each explicit
formula of the geometric
sequences that are
exponential functions in
function form. Identify
the constant ratio and
the y-intercept.

Think
about:

The Product Rule of 
Exponents allows you 
to rewrite the product 
of two powers with 
the same base:

2n ? 2(21) 5 2n 2 1

6x ? 6y 5 6x1y

Sequence Explicit 
Formula

Exponential 
Function

f(x) 5 a ? bx

Constant 
Ratio y-Intercept

A 22 ? 3x21

B 45 ? 2x21

C 1234 ? 0.1x21

D 25 ? (1__
2) (x21)

In the previous activity you identified some of the geometric 
sequences as exponential functions and some that were not
exponential functions.
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Based on the graphs of Sequences E and F, you can tell they do not 
represent exponential functions.

9. Rewrite each explicit formula in function form and explain why
these geometric sequences are not exponential functions.

a. Sequence E: y 5 24 ? (23) x21  b. Sequence F: y 5  216 ?   (2  
1 __ 4)  x21

10. You know that all arithmetic sequences are linear functions.
What can you say about the relationship between geometric
sequences and exponential functions?

11. Complete the table by writing each part of the exponential
function that corresponds to each part of the geometric sequence.

Geometric 
Sequence

gn 5 g1 ? r
n21

Exponential 
Function

f(x) 5 a ? bx
Mathematical Meaning

gn

   
g1__
r 

r

n
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As part of a project in health class, Aliyah, Kim, and Reese are raising 
awareness and challenging others to eat a healthy breakfast each morning. 
Today, they each sent selfies of themselves eating a healthy breakfast to 
4 friends and challenged them to do the same the next day. This next day 
when others send selfies of themselves eating a healthy breakfast will be 
considered Day 1 of their results. The following day, only those contacted 
the previous day will send selfies to 4 friends, and the challenge will 
continue to spread. Assume everyone contacted completes the challenge 
and new participants are contacted each day.

1. Write an exponential function, f(x), to represent the number
of new participants of the challenge as a function of the day
number, x.

The results after 4 days of the challenge are shown in the table.

Time (Day) Number of New Participants

1 12

2 48

3 192

4 768

2. The relationship between time and number of participants
is exponential.

a. Verify the relationship is exponential by identifying the
constant ratio.

The constant ratio 
of an exponential 
function must be 
greater than 0 and 
not equal to 1.

Identifying Exponential 
Functions

AC TIVIT Y

1.3
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c. If the number of new participants for Day 0 is represented by
f(x) 5 a ? bx, then the number of new participants for Day 1
can be represented by f(x 1 1) 5 a ? b(x11). Complete the table
to show the number of new participants as a function of the
day in terms of x and f(x).

Time
(Day)

Number of New 
Participants Function Form

x f(x) f(x) 5 a ? bx

0 f(x)    f(x) 5 a ? bx 

1 f(x 1 1) 12 f(x 1 1) 5 a ? b(x11)

2 48

3 192

4 768

d. Use the expressions from the Function Form column of the
table and algebra to prove that the table shows a constant
ratio between consecutive output values of the function.

b. What is the number of new participants for Day 0? Explain
your answer.

Recall that the 
Quotient Rule of 
Powers states that
when dividing powers
with the same base 
you can subtract 
their exponents.
bx 1 2_____
bx 1 1 5 b(x 1 2) 2 (x 1 1)
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As part of a project in health class, Aliyah, Kim, and Reese are raising 
awareness and challenging others to eat a healthy breakfast each morning. 
Today, they each sent selfies of themselves eating a healthy breakfast to 
4 friends and challenged them to do the same the next day. This next day 
when others send selfies of themselves eating a healthy breakfast will be 
considered Day 1 of their results. The following day, only those contacted
the previous day will send selfies to 4 friends, and the challenge will 
continue to spread. Assume everyone contacted completes the challenge 
and new participants are contacted each day.

1. Write an exponential function, f(x), to represent the number
of new participants of the challenge as a function of the day
number, x.

The results after 4 days of the challenge are shown in the table.

Time (Day) Number of New Participants

1 12

2 48

3 192

4 768

2. The relationship between time and number of participants
is exponential.

a. Verify the relationship is exponential by identifying the
constant ratio.

The constant ratio 
of an exponential 
function must be
greater than 0 and 
not equal to 1.

Identifying Exponential
Functions

AC TIVIT Y

1.3
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c. If the number of new participants for Day 0 is represented by
f(x) 5 a ? bx, then the number of new participants for Day 1
can be represented by f(x 1 1) 5 a ? b(x11). Complete the table
to show the number of new participants as a function of the
day in terms of x and f(x).

Time
(Day)

Number of New 
Participants Function Form

x f(x) f(x) 5 a ? bx

0 f(x)    f(x) 5 a ? bx 

1 f(x 1 1) 12 f(x 1 1) 5 a ? b(x11)

2 48

3 192

4 768

d. Use the expressions from the Function Form column of the
table and algebra to prove that the table shows a constant
ratio between consecutive output values of the function.

b. What is the number of new participants for Day 0? Explain
your answer.

Recall that the 
Quotient Rule of 
Powers states that 
when dividing powers 
with the same base 
you can subtract 
their exponents.
bx 1 2 _____ bx 1 1

    5 b(x 1 2) 2 (x 1 1)
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The Amazing Aloysius is practicing one of his tricks. As part of the trick, 
he cuts a rope into many pieces and then magically puts the pieces of 
rope back together. He begins the trick with a 10-foot rope and then cuts 
it in half. He takes one of the halves and cuts that piece in half. He keeps 
cutting the pieces in half until he is left with a piece so small he can’t cut 
it anymore.

1. Complete the table to show the length of rope after each of
Aloysius’s cuts. Write each length as a whole number, mixed
number, or fraction. Then graph the points from the table.

Number of 
Cuts

Length of
Rope (feet)

0

1

2

3

4

5

2. Write the function, L(c), to represent the length of the rope as a
function of the cut number, c.

3. Use your function to determine the length of the rope after the
7th cut.

Writing Exponential 
Functions

AC TIVIT Y

1.4

y

x

8
9

7
6
5
4
3
2
1
0

42 31 8 9765
Number of Cuts

Le
ng

th
 o

f R
op

e 
(fe

et
)
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4. Write an exponential function of the form f (x) 5 a ? bx for each
table and graph.

a. 
x y

0 4

1 2

2 1

3    1__
2

 b.
x y

22 2   1__
2

21 22

0 28

1 232

x y

0 1

1 4

2 16

3 64

0

–2

–4

–6

–8

–2–4

y

x2 4

c.  d. 
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The Amazing Aloysius is practicing one of his tricks. As part of the trick, 
he cuts a rope into many pieces and then magically puts the pieces of 
rope back together. He begins the trick with a 10-foot rope and then cuts
it in half. He takes one of the halves and cuts that piece in half. He keeps 
cutting the pieces in half until he is left with a piece so small he can’t cut 
it anymore.

1. Complete the table to show the length of rope after each of
Aloysius’s cuts. Write each length as a whole number, mixed
number, or fraction. Then graph the points from the table.

Number of 
Cuts

Length of
Rope (feet)

0

1

2

3

4

5

2. Write the function, L(c), to represent the length of the rope as a
function of the cut number, c.

3. Use your function to determine the length of the rope after the
7th cut.

Writing Exponential
Functions

AC TIVIT Y

1.4

y

x

8
9

7
6
5
4
3
2
1
0

42 31 8 9765
Number of Cuts
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ng
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e 
(fe
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)
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4. Write an exponential function of the form f (x) 5 a ? bx for each

table and graph.

a. 
x y

0 4

1 2

2 1

3    1__
2

 b.
x y

22 2   1__
2

21 22

0 28

1 232

x y

0 1

1 4

2 16

3 64

0

–2

–4

–6

–8

–2–4

y

x2 4

c. d. 
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TALK the TALK 

Did We Mention Constant Ratio?

1. For an exponential function of the form f(x) 5 a ? bx,
what is the relationship between the base of the power,
the expression    

f(x 1 1)
 _______ f(x) , and the common ratio of the

corresponding geometric sequence?

2. How can you decide whether a geometric sequence of the
form gn 5 g1 ? bn21 represents an exponential function?

LESSON 1: A Constant Ratio   •   M3-21
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Assignment

Remember
All sequences are functions, and some geometric sequences are 
exponential functions.

The form of an exponential function is f(x) 5 a ? bx, where a and
b are real numbers and b . 0, but b Þ 1. The a-value represents
the y-intercept and the b-value represents the constant ratio, or 
constant multiplier.

Write
Describe the differences
between a linear function
and an exponential function 
using your own words.

Practice
1. Each table shows the population of a city over a three-year period. Write an exponential function to

represent each population as a function of time.

2 . Consider each situation. If possible, identify a constant
ratio and write an exponential function to represent the 
relationship. Be sure to define your variables.
a. Manuel works in a lab. The number of bacteria over time in a

petri dish he is studying is shown in the table.

c.

Greenville

1 7860

2 7722

3 7587

a. 

Blueville

1 7098

2 7197

3 7298

b.

Youngstown

1 12,144

2 12,290

3 12,437

Bacteria

Time 
(hours)

Number of
Bacteria

0 605

1 2420

2 9680

3 38,720

b. Jessica has been studying the honey bee
population. The number of honey bees she
documents over time is shown in the table.

Honey Bee Population

Time (years) Number of Honey Bees

1 52,910

2 43,069

3 35,058

4 28,537

c. Jackson started depositing money into a
savings account. The amount of money over
time in the account is shown in the table.

Savings Account

Time (years) Value ($)

5 875

10 1200

15 1525

20 1850
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Assignment

Remember
All sequences are functions, and some geometric sequences are 
exponential functions.

The form of an exponential function is f(x) 5 a ? bx, where a and 
b are real numbers and b . 0, but b Þ 1. The a-value represents 
the y-intercept and the b-value represents the constant ratio, or 
constant multiplier.

Write
Describe the diff erences 
between a linear function 
and an exponential function 
using your own words.

Practice
1. Each table shows the population of a city over a three-year period. Write an exponential function to

represent each population as a function of time.

2 . Consider each situation. If possible, identify a constant 
ratio and write an exponential function to represent the 
relationship. Be sure to defi ne your variables.
a.  Manuel works in a lab. The number of bacteria over time in a

petri dish he is studying is shown in the table.

c.

Greenville

1 7860

2 7722

3 7587

a. 

Blueville

1 7098

2 7197

3 7298

b.

Youngstown

1 12,144

2 12,290

3 12,437

Bacteria

Time 
(hours)

Number of 
Bacteria

0 605

1 2420

2 9680

3 38,720

b.  Jessica has been studying the honey bee
population. The number of honey bees she
documents over time is shown in the table.

Honey Bee Population

Time (years) Number of Honey Bees

1 52,910

2 43,069

3 35,058

4 28,537

c.  Jackson started depositing money into a
savings account. The amount of money over
time in the account is shown in the table.

Savings Account

Time (years) Value ($)

5 875

10 1200

15 1525

20 1850
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Stretch
Which of the functions does not fi t with the others? Explain your answer.

A.  The exponential function that goes through
(0, 23) and (5, 296).

C.

−8 −4

−4

−8

40 8

8

4

y

x

B. f(x) 5 21 ? 6x

D. 
x y

1    2__
3

2    2__
9

3    2 ___
27

Review
1. Solve each equation. Show your work.

a. |x 2 4| 5 7 b. |3x 1 5| 5 11
2. Determine the inverse of each function. Is the inverse also a function?

Explain why or why not.
a.  y 5 24 b. y 5   (  1 __ 4  )  x 1    3__

2

3. Solve each system of linear equations.
a.  y 5 25x 2 21

 22x 1 5y 5 224
b.   8x 2 3y 5 4

7x 2 10y 5 226

THE REAL NUMBER SYSTEM: Skills Practice   •   109

I. Introduction to Irrational Numbers
A. Determine whether each number is a perfect square. If it is a perfect square, write the
number as a product of its two factors.

B. Determine the square root for each perfect square.

C. Approximate each square root to the nearest tenth.

Topic 1

The Real Number System
Name  Date 

1. 20

3. 49

5. 121

7. 400

2. 36

4. 68

6. 169

8. 150

1. √ 
___
64  

3. √ 
___
81  

5. √ 
__
4  

7. √ 
___
25  

2. √ 
____
100  

4. √ 
___
16  

6. √ 
__
0  

8. √ 
____
144  

1. √ 
____
130  

3. √ 
___
85  

5. √ 
___
24  

2. √ 
__
8  

4. √ 
___
40  

6. √ 
____
110   

D. Classify each number as rational or irrational.

1. 0

3. 2  √ 
__
2  

5.   √ 
__
5  

7. 0.33

9. 6

11. 0.67236982158...

2. 25

4. 1.3

6. π

8.   √ 
___
16  

10.    3__
4

12.    31___
13  
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Stretch
Which of the functions does not fi t with the others? Explain your answer.

A.  The exponential function that goes through
(0, 23) and (5, 296).

C.

−8 −4

−4

−8

40 8

8

4

y

x

B. f(x) 5 21 ? 6x

D. 
x y

1    2__
3

2    2__
9

3    2 ___
27

Review
1. Solve each equation. Show your work.

a. |x 2 4| 5 7 b. |3x 1 5| 5 11
2. Determine the inverse of each function. Is the inverse also a function?

Explain why or why not.
a.  y 5 24 b. y 5   (  1 __ 4  )  x 1    3__

2

3. Solve each system of linear equations.
a.  y 5 25x 2 21

 22x 1 5y 5 224
b.   8x 2 3y 5 4

7x 2 10y 5 226

THE REAL NUMBER SYSTEM: Skills Practice   •   109

I. Introduction to Irrational Numbers
A. Determine whether each number is a perfect square. If it is a perfect square, write the
number as a product of its two factors.

B. Determine the square root for each perfect square.

C. Approximate each square root to the nearest tenth.

Topic 1

The Real Number System
Name  Date 

1. 20

3. 49

5. 121

7. 400

2. 36

4. 68

6. 169

8. 150

1. √ 
___
64  

3. √ 
___
81  

5. √ 
__
4  

7. √ 
___
25  

2. √ 
____
100  

4. √ 
___
16  

6. √ 
__
0  

8. √ 
____
144  

1. √ 
____
130  

3. √ 
___
85  

5. √ 
___
24  

2. √ 
__
8  

4. √ 
___
40  

6. √ 
____
110   

D. Classify each number as rational or irrational.

1. 0

3. 2  √ 
__
2  

5.   √ 
__
5  

7. 0.33

9. 6

11. 0.67236982158...

2. 25

4. 1.3

6. π

8.   √ 
___
16  

10.    3__
4

12.    31___
13  
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PAGE 110

II. Graphing Real Numbers on a Number Line
A. Plot a point on the number line to represent each given number.

1. Represent 22.257 on the number line.

–2.3 –2.2

2. Represent 71 __ 9   on the number line.

7 1312111098

3. Represent 2  √ 
__

 4    on the number line.

–10 100

4. Represent π on the number line.

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

5. Represent 47 __ 8  on the number line.

4 5

6. Represent 2  √ 
___

 28    on the number line.

–10 –9 –8 –7 –6 –5 –4 –3 –1–2 0

THE REAL NUMBER SYSTEM: Skills Practice   •   111

Topic 1

THE REAL NUMBER SYSTEM

PAGE 111

Name Date

III. Ordering Rational and Irrational Numbers
A. Plot points to represent the given numbers on each number line. Then, order the numbers
from least to greatest.

1. 92%, π, 2√
__
2 , 238__

9

–5 –4 –3 –2 –1 0 1 2 3 4

2. 241__
2, √

___
16, 235%, π

–6 –4 –2 0 2 4 6 8

3. 143%, √
__
4, π, 2.7

0 1 2 3 4

4. π, 73__
4, 10%, 107%

–1 10 42 3 65 7 8 9

5. π,  √
__
2, 5.67, 5__

8

–2 –1 20 1 43 5 6 7

6. 375%, 2√
___
25 , 2√

___
74, 7.589

–20 –10 0 10
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PAGE 110

II. Graphing Real Numbers on a Number Line
A. Plot a point on the number line to represent each given number.

1. Represent 22.257 on the number line.

–2.3 –2.2

2. Represent 71 __ 9   on the number line.

7 1312111098

3. Represent 2  √ 
__

 4    on the number line.

–10 100

4. Represent π on the number line.

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

5. Represent 47 __ 8  on the number line.

4 5

6. Represent 2  √ 
___

 28    on the number line.

–10 –9 –8 –7 –6 –5 –4 –3 –1–2 0

THE REAL NUMBER SYSTEM: Skills Practice   •   111

Topic 1

THE REAL NUMBER SYSTEM

PAGE 111

Name  Date 

III. Ordering Rational and Irrational Numbers
A. Plot points to represent the given numbers on each number line. Then, order the numbers
from least to greatest.

1. 92%, π, 2  √ 
__

 2   , 238__
9

–5 –4 –3 –2 –1 0 1 2 3 4

2. 241 __ 2  ,   √ 
___

 16   , 235%, π

–6 –4 –2 0 2 4 6 8

3. 143%,   √ 
__

 4   , π, 2.7

0 1 2 3 4

4. π, 73 __ 4  , 10%, 107%

–1 10 42 3 65 7 8 9

5. π,   √ 
__

 2   , 5.67, 5__
8

–2 –1 20 1 43 5 6 7

6. 375%, 2  √ 
___

 25   , 2  √ 
___

 74   , 7.589

–20 –10 0 10
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LESSON 1: Three Angle Measure   •   M3-121

1
Three Angle 
Measure
Introduction to Trigonometry

Learning Goals
• Explore trigonometric ratios as

measurement conversions. 
• Analyze the properties of similar right triangles.

You know about the proportionality between the side lengths of similar figures. What is the 
relationship between the ratios of the side lengths of similar figures?

Key Terms
• reference angle
• opposite side
• adjacent side

Warm Up
1. How many centimeters are in

a meter?

2. Write a ratio equal to 1 that
represents the relationship
between meters and centimeters.

3. Use the ratio you wrote in Question
2 to convert 520 centimeters
to meters.
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M3-122   •   TOPIC 2: Trigonometry

GETTING STARTED

You're Acute Angle

Lines m and n are parallel.

1. Locate a point on line n and label it point P to create △JLP. Then
label the intersection of J̄P  and line m as point Q to create △JKQ.

2. Verify that △JLP ~ △JKQ. Explain your reasoning.

3. Measure and analyze the side length ratios of the triangles:
KQ___
JK to LP___

JL , KQ___
JQ to LP___

JP ,  
JK___
JQ to

JL___
JP .

KJ L

Remember:

You cannot make 
assumptions about a 
diagram by sight.
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LESSON 1: Three Angle Measure   •   M3-121

1
Three Angle
Measure
Introduction to Trigonometry

Learning Goals
• Explore trigonometric ratios as

measurement conversions.
• Analyze the properties of similar right triangles.

You know about the proportionality between the side lengths of similar figures. What is the 
relationship between the ratios of the side lengths of similar figures?

Key Terms
• reference angle
• opposite side
• adjacent side

Warm Up
1. How many centimeters are in

a meter?

2. Write a ratio equal to 1 that
represents the relationship
between meters and centimeters.

3. Use the ratio you wrote in Question
2 to convert 520 centimeters
to meters.
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M3-122   •   TOPIC 2: Trigonometry

GETTING STARTED

You're Acute Angle

Lines m and n are parallel.

1.  Locate a point on line n and label it point P to create △JLP. Then
label the intersection of    ̄  JP    and line m as point Q to create △JKQ.

2. Verify that △JLP ~ △JKQ. Explain your reasoning.

3. Measure and analyze the side length ratios of the triangles:
KQ ___ JK   to   LP ___ JL  ,   KQ ___ JQ   to    LP ___ JP   ,    

JK
 ___ JQ    to    

JL
 ___ JP    .

KJ L

Remember:

You cannot make 
assumptions about a 
diagram by sight.
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LESSON 1: Three Angle Measure   •   M3-123

Triangle ABC shown is a 45°-45°-90° triangle.

AC TIVIT Y

1.1
Constant Ratios in Right 
Triangles

1. Choose any point along the hypotenuse of △ABC and label it
point D. Then construct a vertical line segment,    ̄  DE   , connecting
with side    ̄  AC    so that    ̄  DE   ⊥    ̄  AC   . Label the other endpoint as point E.

2. Determine all of the side length ratios and corresponding angle
measures for the two triangles. Explain how you know that
△ABC is similar to △ADE.

B

A
45°

C
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M3-124   •   TOPIC 2: Trigonometry

You know that the hypotenuse of a right triangle is the side that is 
opposite the right angle. In trigonometry, the legs of a right triangle 
are often referred to as the opposite side and the adjacent side. 
These references are based on the angle of the triangle that you are 
considering, which is called the reference angle. The opposite side
is the side opposite the reference angle. The adjacent side is the side
adjacent to the reference angle that is not the hypotenuse.

3. For △ABC and △ADE, identify the opposite side, adjacent side,
and hypotenuse, using ∠A as the reference angle.

4. Record the side length measurements for both triangles in
the table.

5. Determine each side length ratio using ∠A as the reference angle.

Triangle 
Name 

Length of Side 
Opposite ∠A

Length of Side 
Adjacent to ∠A

Length of 
Hypotenuse

nABC

nADE

Triangle 
Name 

side opposite ∠A__________________
hypotenuse

side adjacent to ∠A_____________________
hypotenuse

side opposite ∠A_____________________
side adjacent to ∠A

nABC

nADE

adjacent
side

opposite
side

reference
angle
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LESSON 1: Three Angle Measure   •   M3-123

Triangle ABC shown is a 45°-45°-90° triangle.

AC TIVIT Y

1.1
Constant Ratios in Right
Triangles

1. Choose any point along the hypotenuse of △ABC and label it
point D. Then construct a vertical line segment,  ̄DE , connecting
with side ĀC  so that  ̄DE ⊥ ĀC . Label the other endpoint as point E.

2. Determine all of the side length ratios and corresponding angle
measures for the two triangles. Explain how you know that
△ABC is similar to △ADE.

B

A
45°

C
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M3-124   •   TOPIC 2: Trigonometry

  You know that the hypotenuse of a right triangle is the side that is 
opposite the right angle. In trigonometry, the legs of a right triangle 
are often referred to as the opposite side and the adjacent side. 
These references are based on the angle of the triangle that you are 
considering, which is called the reference angle. The opposite side 
is the side opposite the reference angle. The adjacent side is the side 
adjacent to the reference angle that is not the hypotenuse.

3. For △ABC and △ADE, identify the opposite side, adjacent side,
and hypotenuse, using ∠A as the reference angle.

4. Record the side length measurements for both triangles in
the table.

5. Determine each side length ratio using ∠A as the reference angle.

Triangle 
Name 

Length of Side 
Opposite ∠A

Length of Side 
Adjacent to ∠A

Length of 
Hypotenuse

nABC

nADE

Triangle 
Name    

side opposite ∠A
 __________________ hypotenuse    

side adjacent to ∠A
 _____________________ hypotenuse    

side opposite ∠A
 _____________________ side adjacent to ∠A

nABC

nADE

adjacent
side

opposite
side

reference
angle
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LESSON 1: Three Angle Measure   •   M3-125

Let's analyze the recorded measurements.

7.  Compare the side length ratios of the triangles from your table.
What do you notice?

8. Compare your measurements and ratios with those of your
classmates. What do you notice?

Gabriel
The side length ratios of the opposite side to the hypotenuse or 
the adjacent side to the hypotenuse is a percent. If the ratio is 
approximately 0.70, that means the length of the side is about 70% 
the length of the hypotenuse.

6. Explain why Gabriel is correct.

Ask
yourself:

What patterns 
do you see in the 
measurements you 
recorded?
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M3-126   •   TOPIC 2: Trigonometry

Given the same reference angle measure, are each of the ratios you studied 
constant in similar right triangles? You can investigate this question by 
analyzing similar right triangles without side measurements.

Consider nABC and nADE shown. They are both 45°-45°-90° triangles.

You can rewrite the proportion.

side length adjacent to ∠A

length of hypotenuse

AE___
AD 5

AC____
AB

So, given the same reference angle measure, the ratio  side length adjacent to reference angle
length of hypotenuse

is constant in similar right triangles.

B

A
45°

CE

D

Worked Example

9. Use △ABC in the worked example with reference ∠A to verify that the side length ratios
side opposite reference angle_______________________________

hypotenuse and  
side opposite reference angle__________________________________

side adjacent to reference angle  are constant in similar right

triangles. Show your work.

leg length of nADE
hypotenuse length of nABC

Triangle ABC is similar to nADE by the AA Similarity Theorem.
Therefore, the lengths of the corresponding sides are proportional.

AE___
AC 5

AD____
AB
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LESSON 1: Three Angle Measure   •   M3-125

Let's analyze the recorded measurements.

7. Compare the side length ratios of the triangles from your table.
What do you notice?

8. Compare your measurements and ratios with those of your
classmates. What do you notice?

Gabriel
The side length ratios of the opposite side to the hypotenuse or
the adjacent side to the hypotenuse is a percent. If the ratio is 
approximately 0.70, that means the length of the side is about 70% 
the length of the hypotenuse.

6. Explain why Gabriel is correct.

Ask
yourself:

What patterns 
do you see in the 
measurements you 
recorded?
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M3-126   •   TOPIC 2: Trigonometry

Given the same reference angle measure, are each of the ratios you studied 
constant in similar right triangles? You can investigate this question by 
analyzing similar right triangles without side measurements.

Consider nABC and nADE shown. They are both 45°-45°-90° triangles.

You can rewrite the proportion.

side length adjacent to ∠A

length of hypotenuse

   AE ___ AD    5     AC____
AB    

So, given the same reference angle measure, the ratio  side length adjacent to reference angle
length of hypotenuse

is constant in similar right triangles.

B

A
45°

CE

D

Worked Example

9.  Use △ABC in the worked example with reference ∠A to verify that the side length ratios
side opposite reference angle

   _______________________________  hypotenuse    and    
side opposite reference angle

   __________________________________   side adjacent to reference angle      are constant in similar right

triangles. Show your work.

leg length of nADE
hypotenuse length of nABC

Triangle ABC is similar to nADE by the AA Similarity Theorem. 
Therefore, the lengths of the corresponding sides are proportional.

   AE ___ AC    5    AD____
AB   
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LESSON 1: Three Angle Measure   •   M3-127

You have estimated certain constant ratios of side lengths in 458-458-908 
triangles. You can use what you know about the 45°-45°-90° Triangle 
Theorem to determine the exact ratios.

10.  Given a leg length x, determine the lengths of the other sides of
the 45°-45°-90° triangle. Label the triangle.

11.  Determine the ratio of the:

a. opposite side length to the length of the hypotenuse.

b. adjacent side length to the length of the hypotenuse.

c. opposite side length to the adjacent side length.

12.  Determine the unknown side lengths. Rationalize the
denominator.

a. 

60 cm

b.  Meena is picking oranges from
the tree in her yard. She rests a
12-foot ladder against the tree at a
45º angle. How far is the top of the
ladder from the ground?

M F45°

x

D

Remember:

To rationalize the 
denominator of a 
fraction involving 
radicals, multiply the 
fraction by a form of 
1 so that the product 
in the denominator 
includes a perfect 
square radicand.
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M3-128   •   TOPIC 2: Trigonometry

Triangle PQR shown is a 30°-60°-90° triangle.

1. Choose any point along the hypotenuse of △PQR and label it
point D. Then construct a vertical line segment,  ̄DE , connecting
with side P̄R so that  ̄DE⊥ P̄R . Label the other endpoint as point E.

2. Measure each of the sides of the similar right triangles in
millimeters. Record the side length measurements in the table.

Triangle
Name

Length of Side 
Opposite ∠P

Length of Side 
Adjacent to ∠P

Length of 
Hypotenuse

nPQR

nPDE

3. Determine each side length ratio for the triangles using ∠P as
the reference angle.

Triangle
Name

side opposite ∠P_________________
hypotenuse

side adjacent to ∠P_________________
hypotenuse

side opposite ∠P___________________
side adjacent to ∠P

nPQR

nPDE

Q

P 30° R

NOTES Ratios in 30°-60°-90° Triangles
AC TIVIT Y

1.2
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LESSON 1: Three Angle Measure   •   M3-127

You have estimated certain constant ratios of side lengths in 458-458-908

triangles. You can use what you know about the 45°-45°-90° Triangle 
Theorem to determine the exact ratios.

10. Given a leg length x, determine the lengths of the other sides of
the 45°-45°-90° triangle. Label the triangle.

11. Determine the ratio of the:

a. opposite side length to the length of the hypotenuse.

b. adjacent side length to the length of the hypotenuse.

c. opposite side length to the adjacent side length.

12. Determine the unknown side lengths. Rationalize the
denominator.

a. 

60 cm

b. Meena is picking oranges from
the tree in her yard. She rests a
12-foot ladder against the tree at a
45º angle. How far is the top of the
ladder from the ground?

M F45°

x

D

Remember:

To rationalize the 
denominator of a 
fraction involving 
radicals, multiply the 
fraction by a form of
1 so that the product 
in the denominator 
includes a perfect 
square radicand.
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M3-128   •   TOPIC 2: Trigonometry

Triangle PQR shown is a 30°-60°-90° triangle.

1. Choose any point along the hypotenuse of △PQR and label it
point D. Then construct a vertical line segment,    ̄  DE   , connecting
with side    ̄  PR    so that    ̄  DE   ⊥    ̄  PR   . Label the other endpoint as point E.

2. Measure each of the sides of the similar right triangles in
millimeters. Record the side length measurements in the table.

Triangle
Name

Length of Side 
Opposite ∠P

Length of Side 
Adjacent to ∠P

Length of 
Hypotenuse

nPQR

nPDE

3. Determine each side length ratio for the triangles using ∠P as
the reference angle.

Triangle
Name    

side opposite ∠P
 _________________ hypotenuse    

side adjacent to ∠P
 _________________ hypotenuse    

side opposite ∠P
 ___________________ side adjacent to ∠P

nPQR

nPDE

Q

P 30° R

NOTES Ratios in 30°-60°-90° Triangles
AC TIVIT Y

1.2
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LESSON 1: Three Angle Measure   •   M3-129

Let's analyze the recorded measurements.

4. Compare the side length ratios of the triangles in your table.
What do you notice?

5. What conclusions can you draw about the three ratios you
studied in 45°-45°-90° triangles and 30°-60°-90° triangles?

6. What conclusions can you draw about these three ratios
for any right triangles with congruent reference angles?
Explain your reasoning.

7. Explain why Alicia is incorrect.

8. Is each of the three ratios you studied in this lesson the
same for any triangles with congruent reference angles?
Explain your reasoning.

Alicia
The ratio    BC ___ AB    is equal to the ratio    DC

 ___
AD   ,

because the ratio    
side opposite ∠A

  _____________  hypotenuse    is the 

same for both nABC and nADC, given the 

reference angle A, which is 45°. 

D

A
45°

C

B
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M3-130   •   TOPIC 2: Trigonometry

You have estimated certain constant ratios of side lengths in 30°-60°-90° 
triangles. You can use what you know about the 30°-60°-90° Triangle 
Theorem to determine the exact ratios.

9.  Given a length of the shortest side, x, determine the lengths of
the other sides of the 30°-60°-90° triangle. Label the triangle.

10. Determine the ratio of the:

a. opposite side length to the length of the hypotenuse.

b. adjacent side length to the length of the hypotenuse.

c. opposite side length to the adjacent side length.

The three ratios you worked with in this lesson are very important to 
trigonometry and have special names and properties. You will learn more 
about these ratios in the next several lessons.

N
30°

E

J

x

Don't forget to 
rationalize the 
denominators.

Think
about:
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LESSON 1: Three Angle Measure   •   M3-129

Let's analyze the recorded measurements.

4. Compare the side length ratios of the triangles in your table.
What do you notice?

5. What conclusions can you draw about the three ratios you
studied in 45°-45°-90° triangles and 30°-60°-90° triangles?

6. What conclusions can you draw about these three ratios
for any right triangles with congruent reference angles?
Explain your reasoning.

7. Explain why Alicia is incorrect.

8. Is each of the three ratios you studied in this lesson the
same for any triangles with congruent reference angles?
Explain your reasoning.

Alicia
The ratio  BC___

AB is equal to the ratio  DC___
AD  ,

because the ratio  
side opposite ∠A_____________

hypotenuse is the

same for both nABC and nADC, given the

reference angle A, which is 45°.

D

A
45°

C

B
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M3-130   •   TOPIC 2: Trigonometry

You have estimated certain constant ratios of side lengths in 30°-60°-90° 
triangles. You can use what you know about the 30°-60°-90° Triangle 
Theorem to determine the exact ratios.

9.  Given a length of the shortest side, x, determine the lengths of
the other sides of the 30°-60°-90° triangle. Label the triangle.

10. Determine the ratio of the:

a. opposite side length to the length of the hypotenuse.

b. adjacent side length to the length of the hypotenuse.

c. opposite side length to the adjacent side length.

The three ratios you worked with in this lesson are very important to 
trigonometry and have special names and properties. You will learn more 
about these ratios in the next several lessons.

N
30°

E

J

x

Don't forget to 
rationalize the 
denominators.

Think
about:
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NOTES

LESSON 1: Three Angle Measure   •   M3-131
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TALK the TALK

To Each Reference Angle, a Ratio

You have investigated and verified algebraically the three different side 
length ratios for 45°-45°-90° and 30°-60°-90° triangles. Consider how 
those ratios will change when the reference angle changes.

1. As the reference angle measure increases, what happens to
each side length ratio? Explain your reasoning.

a.    
opposite_____________

hypotenuse

b.    
adjacent_____________

hypotenuse

c.  
opposite__________
adjacent

In each ratio, the 
terms opposite, 
adjacent, and 
hypotenuse refer to the 
lengths of sides.

320

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

NOTES

LESSON 1: Three Angle Measure   •   M3-131
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TALK the TALK

To Each Reference Angle, a Ratio

You have investigated and verified algebraically the three different side 
length ratios for 45°-45°-90° and 30°-60°-90° triangles. Consider how 
those ratios will change when the reference angle changes.

1. As the reference angle measure increases, what happens to
each side length ratio? Explain your reasoning.

a. 
opposite_____________

hypotenuse

b. 
adjacent_____________

hypotenuse

c. 
opposite__________
adjacent

In each ratio, the 
terms opposite, 
adjacent, and
hypotenuse refer to the 
lengths of sides.
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LESSON 1: Three Angle Measure   •   M3-133
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Assignment

Write
Use the diagram to complete each sentence.

x
a

c
y

b

Remember
Given the same reference angle for similar right triangles, the side length ratios  

opposite
 __________ hypotenuse   ,    

adjacent
 __________ hypotenuse   , 

and    
opposite

 ________ adjacent    are constant.

The side length ratios in right triangles with congruent reference angles are equal.

Practice 
1. Determine the side length ratios  

opposite
 __________ hypotenuse   ,    

adjacent
 __________ hypotenuse   , and    

opposite
 ________ adjacent    using ∠ A as the reference

angle in each triangle. Write your answers as fractions in simplest form.

a. b. c.

d. e. f.

A C

B

30 18

24

C

B

A1.2

1.3
0.5

A

C B24

51

A C

B

29

20 A C

B

55  2

1. If b is the opposite side, then x is the .
2. If y is the reference angle, then b is the .
3. If x is the reference angle, then b is the .

A C

B

12

6
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Stretch
1. Consider n ABC shown in the figure.

a. Determine the side length ratios
opposite__________

hypotenuse
, adjacent__________

hypotenuse
, and

opposite________
adjacent

using ∠ A as the reference angle. Write each ratio as a decimal rounded 

to hundredths.
b. Trigonometric functions of angles include three important functions

called the sine function, the cosine function, and the tangent function.
These values can be determined with a graphing calculator. Use a
graphing calculator to determine the sine (SIN), cosine (COS), and tangent
(TAN) of 63°.

c. Compare the values from part (a) and part (b). What conclusion can you
make about the sine, cosine, and tangent of an angle in a right triangle?

Review
1. Given the pre-image and image, determine the scale factor.

2. Given the pre-image and image, determine the scale factor.

20

2
4
6
8

10
12
14
16
18
20
22
24

4 6 8 10 12 14 16 18 20 22 24 x

y

E’

C’ D’

C

E

D

L’ P’

N’M’

M N

PL

Z

63°
AC

B

1412.5

6.3
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Assignment

Write
Use the diagram to complete each sentence.

x
a

c
y

b

Remember
Given the same reference angle for similar right triangles, the side length ratios 

opposite__________
hypotenuse

, adjacent__________
hypotenuse

,

and
opposite________
adjacent are constant.

The side length ratios in right triangles with congruent reference angles are equal.

Practice
1. Determine the side length ratios

opposite__________
hypotenuse

, adjacent__________
hypotenuse

, and
opposite________
adjacent using ∠ A as the reference

angle in each triangle. Write your answers as fractions in simplest form.

a. b. c.

d. e. f.

A C

B

30 18

24

C

B

A1.2

1.3
0.5

A

C B24

51

A C

B

29

20 A C

B

55  2

1. If b is the opposite side, then x is the .
2. If y is the reference angle, then b is the .
3. If x is the reference angle, then b is the .

A C

B

12

6
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Stretch
1. Consider n ABC shown in the fi gure.

a. Determine the side length ratios  
opposite

 __________ hypotenuse   ,    
adjacent

 __________ hypotenuse   , and    
opposite________
adjacent  

using ∠ A as the reference angle. Write each ratio as a decimal rounded 

to hundredths.
b. Trigonometric functions of angles include three important functions

called the sine function, the cosine function, and the tangent function.
These values can be determined with a graphing calculator. Use a
graphing calculator to determine the sine (SIN), cosine (COS), and tangent
(TAN) of 63°.

c. Compare the values from part (a) and part (b). What conclusion can you
make about the sine, cosine, and tangent of an angle in a right triangle?

Review
1. Given the pre-image and image, determine the scale factor.

2. Given the pre-image and image, determine the scale factor.

20

2
4
6
8

10
12
14
16
18
20
22
24

4 6 8 10 12 14 16 18 20 22 24 x

y

E’

C’ D’

C

E

D

L’ P’

N’M’

M N

PL

Z

63°
AC

B

1412.5

6.3
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3. Determine each unknown height.

a.

X

5 m 2.4 m

1.8 m

mirror

b. Pearl put a mirror 45 feet from the base of a building. She can see the top of the building
in the mirror when she stands 12 feet from the mirror. If Pearl is 5 feet, 9 inches tall, what is the
height of the building?

4. Determine whether the triangles are similar. If so, write a similarity statement. Explain your reasoning.

a. 

X ZN

M

O

Y

40°

40°

 b. 
A

E
B C

D F
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3. Determine each unknown height.

a.

X

5 m 2.4 m

1.8 m

mirror

b. Pearl put a mirror 45 feet from the base of a building. She can see the top of the building
in the mirror when she stands 12 feet from the mirror. If Pearl is 5 feet, 9 inches tall, what is the
height of the building?

4. Determine whether the triangles are similar. If so, write a similarity statement. Explain your reasoning.

a. 

X ZN

M

O

Y

40°

40°

b. 
A

E
B C

D F
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LESSON 2: The Tangent Ratio   •   M3-137

2
The Tangent Ratio
Tangent Ratio, Cotangent Ratio, and Inverse Tangent

Learning Goals
• Define the relationship between the lengths

of the opposite side and the adjacent side in a
right triangle as the tangent ratio.

• Relate the tangent ratio to the cotangent ratio.
• Use the tangent and cotangent ratios in a right

triangle to solve for unknown side lengths.
• Use the inverse tangent in a right triangle to

solve for unknown angle measures.

You have learned about constant ratios in similar triangles, given a specific reference angle. How 
can you use the ratio of the side length opposite from the reference angle to side length adjacent 
to the reference angle to solve for unknown measurements?

Key Terms
• tangent (tan)
• cotangent (cot)
• inverse tangent

Warm Up

1. Determine the length of     ̄RT  .

2. Write a ratio to compare the length of the
side opposite ∠A to the length of the side
adjacent to ∠A.

3. Write a ratio to compare the length of the
side adjacent to ∠A to the length of the
side opposite ∠A.

4. What is the difference between the ratios
you wrote in Question 2 and Question 3?

T

A

21 29

R
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M3-138   •   TOPIC 2: Trigonometry

GETTING STARTED

Steepness

Consider the right triangles shown.

1. Describe the steepness of a right triangle in terms of its
side lengths.

You can also use angle measures to describe a right triangle’s steepness.

2. Compare the steepness of the triangles shown in terms of their
given reference angle. What do you notice?

30° 45° 60°
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2
The Tangent Ratio
Tangent Ratio, Cotangent Ratio, and Inverse Tangent

Learning Goals
• Define the relationship between the lengths

of the opposite side and the adjacent side in a 
right triangle as the tangent ratio.

• Relate the tangent ratio to the cotangent ratio.
• Use the tangent and cotangent ratios in a right

triangle to solve for unknown side lengths.
• Use the inverse tangent in a right triangle to

solve for unknown angle measures.

You have learned about constant ratios in similar triangles, given a specific reference angle. How 
can you use the ratio of the side length opposite from the reference angle to side length adjacent 
to the reference angle to solve for unknown measurements?

Key Terms
• tangent (tan)
• cotangent (cot)
• inverse tangent

Warm Up

1. Determine the length of   ̄RT  .

2. Write a ratio to compare the length of the
side opposite ∠A to the length of the side
adjacent to ∠A.

3. Write a ratio to compare the length of the
side adjacent to ∠A to the length of the
side opposite ∠A.

4. What is the difference between the ratios
you wrote in Question 2 and Question 3?

T

A

21 29

R
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M3-138   •   TOPIC 2: Trigonometry

GETTING STARTED

Steepness

Consider the right triangles shown. 

1.  Describe the steepness of a right triangle in terms of its
side lengths.

You can also use angle measures to describe a right triangle’s steepness.

2. Compare the steepness of the triangles shown in terms of their
given reference angle. What do you notice?

30° 45° 60°
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LESSON 2: The Tangent Ratio   •   M3-139

AC TIVIT Y

2.1
Connecting Slope and 
Tangent

The maximum incline for a safe wheelchair ramp should not exceed 
a ratio of 1 : 12. This means that every 1 unit of vertical rise requires 
12 units of horizontal run. The maximum rise for any run is 30 inches. 
The ability to manage the incline of the ramp is related to both its 
steepness and its length.

Troy decides to build 2 ramps, each with the ratio 1 : 12.

1. The first ramp extends from the front yard to the front porch.
The vertical rise from the yard to the porch is 2.5 feet.

a. Draw a diagram of the ramp. Include the measurements for
the vertical rise and horizontal run of the ramp.

b. Calculate the length of the surface of the ramp.

The Americans with 
Disabilities Act (ADA) 
specifies the maximum 
incline for a safe 
wheelchair ramp.
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M3-140   •   TOPIC 2: Trigonometry

2. The second ramp extends from the deck on the back of the
house to the backyard. The vertical rise from the yard to the
deck is 18 inches.

a. Draw a diagram of the ramp. Include the measurements for
the vertical rise and horizontal run of the ramp.

b. Calculate the length of the surface of the ramp.

3. Compare the two ramps. Are the triangles similar?
Explain your reasoning.

4. What does the ratio of the rise of the ramp to the run of the
ramp represent?

5. Compare and describe the angles of inclination of the two ramps.An angle of inclination 
is the angle above 
the horizontal. In this
case, you can think 
about it as the angle 
from the ground up to 
the top of the ramp.
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AC TIVIT Y

2.1
Connecting Slope and 
Tangent

The maximum incline for a safe wheelchair ramp should not exceed 
a ratio of 1 : 12. This means that every 1 unit of vertical rise requires 
12 units of horizontal run. The maximum rise for any run is 30 inches. 
The ability to manage the incline of the ramp is related to both its 
steepness and its length.

Troy decides to build 2 ramps, each with the ratio 1 : 12.

1. The first ramp extends from the front yard to the front porch.
The vertical rise from the yard to the porch is 2.5 feet.

a. Draw a diagram of the ramp. Include the measurements for
the vertical rise and horizontal run of the ramp.

b. Calculate the length of the surface of the ramp.

The Americans with 
Disabilities Act (ADA) 
specifies the maximum 
incline for a safe 
wheelchair ramp.

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

M3-140   •   TOPIC 2: Trigonometry

2. The second ramp extends from the deck on the back of the
house to the backyard. The vertical rise from the yard to the
deck is 18 inches.

a. Draw a diagram of the ramp. Include the measurements for
the vertical rise and horizontal run of the ramp.

b. Calculate the length of the surface of the ramp.

3. Compare the two ramps. Are the triangles similar?
Explain your reasoning.

4. What does the ratio of the rise of the ramp to the run of the
ramp represent?

5. Compare and describe the angles of inclination of the two ramps.An angle of inclination 
is the angle above 
the horizontal. In this 
case, you can think 
about it as the angle 
from the ground up to 
the top of the ramp.
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LESSON 2: The Tangent Ratio   •   M3-141

The tangent (tan) of an acute angle in a right 
triangle is the ratio of the length of the side that 
is opposite the reference angle to the length of 
the side that is adjacent to the reference angle. 
The expression “tan A” means “the tangent of 
∠A." The tangent of an angle can be used to 
describe the slope of a line.

Consider ∠A in the right triangle shown.

A C

B

The tangent ratio describes the relationship between ∠A, the side 
opposite ∠A, and the side adjacent to ∠A.

tan A 5    
length of side opposite ∠ A

   ____________________________   length of side adjacent to ∠ A    5    BC___
AC

Remember, the ratios of corresponding side lengths between two 
similar triangles are congruent. The tangent values of congruent 
angles in similar triangles are always the same.

reference angle
opposite

(rise)

y

xadjacent
(run)

6. Use the worked example to complete the ratio that represents
the tangent of ∠B.

tan B =    
length of side opposite ∠B

   _______________________________   length of side adjacent to ∠B    =    ____________

Worked Example
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M3-142   •   TOPIC 2: Trigonometry

The cotangent (cot) of an acute angle in a right triangle is the ratio 
of the length of the side that is adjacent to the reference angle to the 
length of the side that is opposite the reference angle. The expression
“cot A” means “the cotangent of ∠A.”

7. Complete the ratio that represents the cotangent of ∠A.

cot A =
length of side adjacent to ∠A_______________________________

length of side opposite ∠ A = ____________

8. Show algebraically that the cotangent of A = 1______
tan A  .

9. Determine the tangent and cotangent values of both acute
angles in △DEF. Leave your answers as exact values and
rationalize the denominator.

A C

B

D F

E

30°
24   3 feet

24 feet

What happens to the 
tangent value of an 
angle as the measure 
of the angle increases
up to 90°?

Think
about:
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LESSON 2: The Tangent Ratio   •   M3-141

The tangent (tan) of an acute angle in a right 
triangle is the ratio of the length of the side that
is opposite the reference angle to the length of 
the side that is adjacent to the reference angle. 
The expression “tan A” means “the tangent of
∠A." The tangent of an angle can be used to 
describe the slope of a line.

Consider ∠A in the right triangle shown.

A C

B

The tangent ratio describes the relationship between ∠A, the side 
opposite ∠A, and the side adjacent to ∠A.

tan A 5
length of side opposite ∠ A____________________________

length of side adjacent to ∠ A 5
BC___
AC

Remember, the ratios of corresponding side lengths between two
similar triangles are congruent. The tangent values of congruent 
angles in similar triangles are always the same.

reference angle
opposite

(rise)

y

xadjacent
(run)

6. Use the worked example to complete the ratio that represents
the tangent of ∠B.

tan B =
length of side opposite ∠B_______________________________

length of side adjacent to ∠B = ____________

Worked Example
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M3-142   •   TOPIC 2: Trigonometry

The cotangent (cot) of an acute angle in a right triangle is the ratio 
of the length of the side that is adjacent to the reference angle to the 
length of the side that is opposite the reference angle. The expression 
“cot A” means “the cotangent of ∠A.”

7. Complete the ratio that represents the cotangent of ∠A.

cot A =  
length of side adjacent to ∠ A

   _______________________________   length of side opposite ∠ A    =    ____________

8. Show algebraically that the cotangent of A =    1 ______
tan A   .

9. Determine the tangent and cotangent values of both acute
angles in △DEF. Leave your answers as exact values and
rationalize the denominator.

A C

B

D F

E

30°
24   3 feet

24 feet

What happens to the 
tangent value of an 
angle as the measure 
of the angle increases 
up to 90°?

Think
about:
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LESSON 2: The Tangent Ratio   •   M3-143

You have used the Pythagorean Theorem to solve for an unknown side 
length in right triangles given two of the sides. In this activity, you will 
explore how you can use the tangent ratio to solve for unknown sides 
given an angle and a side length. 

1. A proposed wheelchair ramp is shown.

a. What information about the ramp is required to show that
the ramp meets the safety rules?

b. Write a decimal that represents the greatest value of the
slope of a safe ramp.

c. Use technology to calculate the value of tan 4° and use it to
determine whether the ramp meets the safety rules. Round
your answer to the nearest hundredth.

d. Compute the run of the proposed ramp.

4°
24 inches

Problem Solving with 
Tangents

AC TIVIT Y

2.2

Make sure that your 
technology is calculating 
the tangent in degrees 
and not radians. Radians 
are a different unit of 
measure for angles that 
you will learn about in a 
future topic.
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M3-144   •   TOPIC 2: Trigonometry

2. Two proposed wheelchair ramps are shown. Determine the run
of each ramp to meet safety regulations. If necessary, round
your answer to the nearest inch.

4°

x
20 inches

4° y

100 inches

3. If other ramps that have a 4º angle with different side
measurements are drawn by extending or shortening the
rise and run, will the tangent ratios always be equivalent?
Explain your reasoning.

a.

b.
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LESSON 2: The Tangent Ratio   •   M3-143

You have used the Pythagorean Theorem to solve for an unknown side 
length in right triangles given two of the sides. In this activity, you will 
explore how you can use the tangent ratio to solve for unknown sides 
given an angle and a side length. 

1. A proposed wheelchair ramp is shown.

a. What information about the ramp is required to show that
the ramp meets the safety rules?

b. Write a decimal that represents the greatest value of the
slope of a safe ramp.

c. Use technology to calculate the value of tan 4° and use it to
determine whether the ramp meets the safety rules. Round
your answer to the nearest hundredth.

d. Compute the run of the proposed ramp.

4°
24 inches

Problem Solving with
Tangents

AC TIVIT Y

2.2

Make sure that your
technology is calculating
the tangent in degrees
and not radians. Radians
are a different unit of
measure for angles that
you will learn about in a
future topic.
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M3-144   •   TOPIC 2: Trigonometry

2. Two proposed wheelchair ramps are shown. Determine the run
of each ramp to meet safety regulations. If necessary, round
your answer to the nearest inch.

4°

x
20 inches

4° y

100 inches

3. If other ramps that have a 4º angle with different side
measurements are drawn by extending or shortening the
rise and run, will the tangent ratios always be equivalent?
Explain your reasoning.

a.

b.
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LESSON 2: The Tangent Ratio   •   M3-145

Previously, you used the measure of an acute angle and the length of a 
side in a right triangle to determine the unknown length of another side.

Consider a right triangle with acute angles of unknown measures and sides 
of unknown lengths. Do you think the same relationships are still valid?

1. Consider the two right triangles shown.

a. If one acute angle of a triangle has a measure of x°,
what algebraic expression represents the measure of
the second acute angle of that triangle? Label this angle
in each triangle and explain your reasoning.

b. What can you say about the two triangles?

c. If the side opposite the acute angle measuring x° in the
smaller triangle is of length L1, what algebraic expression
represents the length of the side opposite the acute angle
measuring x° in the larger triangle?

d. If the side opposite the acute angle measuring (90 2 x)°
in the smaller triangle is of length L2, what algebraic
expression represents the length of the side opposite the
acute angle measuring (90 2 x)° in the larger triangle?

Generalizing the Tangent Ratio
AC TIVIT Y

2.3

x°

L1

L2

x°

What does the 
relationship between 
the two triangles 
tell you about the 
relationship between 
the side lengths?

Think
about:

M3-146   •   TOPIC 2: Trigonometry
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2. For each triangle, write an expression to represent the tangent
of the angle measuring x°.

3. Write a proportion to represent the relationship between the two
triangles in terms of the tangents of the angle measuring x°.
Explain how this proportion shows that the tangent ratio is
constant for all right triangles with congruent reference angles.
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LESSON 2: The Tangent Ratio   •   M3-145

Previously, you used the measure of an acute angle and the length of a 
side in a right triangle to determine the unknown length of another side.

Consider a right triangle with acute angles of unknown measures and sides
of unknown lengths. Do you think the same relationships are still valid?

1. Consider the two right triangles shown.

a. If one acute angle of a triangle has a measure of x°,
what algebraic expression represents the measure of
the second acute angle of that triangle? Label this angle
in each triangle and explain your reasoning.

b. What can you say about the two triangles?

c. If the side opposite the acute angle measuring x° in the
smaller triangle is of length L1, what algebraic expression
represents the length of the side opposite the acute angle
measuring x° in the larger triangle?

d. If the side opposite the acute angle measuring (90 2 x)°
in the smaller triangle is of length L2, what algebraic
expression represents the length of the side opposite the
acute angle measuring (90 2 x)° in the larger triangle?

Generalizing the Tangent Ratio
AC TIVIT Y

2.3

x°

L1

L2

x°

What does the 
relationship between 
the two triangles 
tell you about the
relationship between
the side lengths?

Think
about:

M3-146   •   TOPIC 2: Trigonometry
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2. For each triangle, write an expression to represent the tangent
of the angle measuring x°.

3. Write a proportion to represent the relationship between the two
triangles in terms of the tangents of the angle measuring x°.
Explain how this proportion shows that the tangent ratio is
constant for all right triangles with congruent reference angles.
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LESSON 2: The Tangent Ratio   •   M3-147

The inverse tangent (or arctangent) of x is defined as the measure of 
an acute angle whose tangent is x. If you know the length of any two 
sides of a right triangle, it is possible to compute the measure of either 
acute angle by using the inverse tangent, or the tan21 button on a 
graphing calculator.

In right triangle ABC, if tan A 5 x, then tan21 x 5 m/ A.

Inverse Tangent
AC TIVIT Y

2.4

F

D

3

8
E

1. Consider △ABC from the worked example.

a. Determine the ratio for tan B, and then use the inverse
tangent to calculate m∠B.

b. Add m∠A and m∠B. Does your sum make sense in terms of
the angle measures of a triangle?

2. Calculate m∠E.

Worked Example

Consider nABC. 
tan A 5    15___

10 

You can use the inverse tangent to determine m∠A.

tan21 (tan A) 5 tan21   (  15 ___ 10  )
    A < 56.31°

B

A

10

15
C

You are calculating the 
measure of /B using 
the given information 
instead of using /A. 
Why is this important? 

Think
about:
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M3-148   •   TOPIC 2: Trigonometry

3. Movable bridges are designed to open water
ways for large boats and barges. When the bridge
moves, all vehicle traffic stops. The maximum
height of the open bridge deck of the movable
bridge shown is 37 feet above the water surface.
The waterway width is 85 feet. Calculate the
angle measure formed by the movement of
the bridge.

4. A ski slope at Snowy Valley has these measurements.
Determine the angle of elevation of the ski slope.
Show your work.x

4689.2 ft

5022.8 ft
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LESSON 2: The Tangent Ratio   •   M3-147

The inverse tangent (or arctangent) of x is defined as the measure of 
an acute angle whose tangent is x. If you know the length of any two 
sides of a right triangle, it is possible to compute the measure of either
acute angle by using the inverse tangent, or the tan21 button on a
graphing calculator.

In right triangle ABC, if tan A 5 x, then tan21 x 5 m/ A.

Inverse Tangent
AC TIVIT Y

2.4

F

D

3

8
E

1. Consider △ABC from the worked example.

a. Determine the ratio for tan B, and then use the inverse
tangent to calculate m∠B.

b. Add m∠A and m∠B. Does your sum make sense in terms of
the angle measures of a triangle?

2. Calculate m∠E.

Worked Example

Consider nABC. 
tan A 5

15___
10

You can use the inverse tangent to determine m∠A.

tan21 (tan A) 5 tan21 (15___
10)

    A < 56.31°

B

A

10

15
C

You are calculating the 
measure of /B using 
the given information 
instead of using /A. 
Why is this important?

Think
about:
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M3-148   •   TOPIC 2: Trigonometry

3.  Movable bridges are designed to open water
ways for large boats and barges. When the bridge
moves, all vehicle traffic stops. The maximum
height of the open bridge deck of the movable
bridge shown is 37 feet above the water surface.
The waterway width is 85 feet. Calculate the
angle measure formed by the movement of
the bridge.

4.  A ski slope at Snowy Valley has these measurements.
Determine the angle of elevation of the ski slope.
Show your work.x

4689.2 ft

5022.8 ft
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TALK the TALK

Road Grades

Many mountainous areas have road signs like 
the sign shown that refer to the percentage 
grade for the road. An 8% grade, for example, 
means that the altitude changes by 8 feet for 
each 100 feet of horizontal distance.

1. What function would be most helpful to determine the
percentage grade that should be put on a road sign where
the angle of elevation of the road is 9°? 

2. What function would be most helpful to determine the angle
of elevation of a road with a percentage grade of 7%?

3. Determine the angle of elevation of a road with a percentage
grade of 6%.
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4. Determine the percentage road
grade that should be put on a road 
sign where the angle of elevation 
is 10°.

5. Does the image in the sign accurately represent an 8% grade?
Explain how you can determine the answer.

6. What is the approximate angle of elevation that is actually
shown in the sign?
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TALK the TALK

Road Grades

Many mountainous areas have road signs like
the sign shown that refer to the percentage
grade for the road. An 8% grade, for example,
means that the altitude changes by 8 feet for
each 100 feet of horizontal distance.

1. What function would be most helpful to determine the
percentage grade that should be put on a road sign where 
the angle of elevation of the road is 9°? 

2. What function would be most helpful to determine the angle
of elevation of a road with a percentage grade of 7%? 

3. Determine the angle of elevation of a road with a percentage
grade of 6%.
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4. Determine the percentage road
grade that should be put on a road
sign where the angle of elevation
is 10°.

5. Does the image in the sign accurately represent an 8% grade?
Explain how you can determine the answer.

6. What is the approximate angle of elevation that is actually
shown in the sign?
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LESSON 2: The Tangent Ratio   •   M3-151

Assignment

Write
Match each description to its corresponding term for nEFG.

1.  EG ___ EF    in relation to ∠G a. tangent

2.    EF ___ EG    relation to ∠G b. cotangent

3. tan21   (  EF ___ EG  )    in relation to ∠G c. inverse tangent

Remember
The tangent (tan) of an acute angle in a right triangle is the ratio of the length of the side that is 
opposite the angle to the length of the side that is adjacent to the angle.

The cotangent (cot) of an acute angle in a right triangle is the ratio of the length of the side that is 
adjacent to the angle to the length of the side that is opposite the angle.

The inverse tangent (or arctangent) of x is the measure of an acute angle whose tangent is x. 

Practice
1. Calculate the tangent of the indicated angle in each triangle. Write your answers in simplest form.

a. b. c.

2. Calculate the cotangent of the indicated angle in each triangle. Write your answers in simplest form.
a. b. c.

3 ft

4 ft
A

6 yd

2  6 yd
F

A32 m

40 m

B2 ft

2 ft

B

3  2 ft

3  2 ft

C
20 m

25 m

E G

F
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M3-152   •   TOPIC 2: Trigonometry

3. Use a tangent ratio or a cotangent ratio to calculate the unknown length of each triangle. Round
your answers to the nearest hundredth.
a. b. c.

4. Calculate the measure of /X in each triangle. Round your answers to the
nearest hundredth.
a. b. c.

5. Solve each problem. Round your answers to the nearest hundredth.
a. A boat travels in the following path. How far north did it travel?

b. A moving truck is equipped with a ramp that extends from
the back of the truck to the ground. When the ramp is fully
extended, it touches the ground 12 feet from the back of
the truck. The height of the ramp is 2.5 feet. Calculate the
measure of the angle formed by the ramp and the ground.

2 ft

x

40°

6 ft
60°

x
63°

x

3  2 yd

X T

B

9 in. 5 in.

X

S R43 m

30 m
49 in.

15 in.

U V

X

N

23°
45 miles

2.5 ft

12 ft
?

Stretch
Bobby is standing near a lighthouse. He measured the angle formed
from where he stood to the top of the lighthouse as 30°. Then he 
backed up 40 feet and measured the angle again as 25°. Solve for the 
height of the lighthouse.

y

x

30°

25°

40’

340
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LESSON 2: The Tangent Ratio   •   M3-151

Assignment

Write
Match each description to its corresponding term for nEFG.

1. EG___
EF in relation to ∠G a. tangent

2. EF___
EG relation to ∠G b. cotangent

3. tan21 ( EF___
EG) in relation to ∠G c. inverse tangent

Remember
The tangent (tan) of an acute angle in a right triangle is the ratio of the length of the side that is 
opposite the angle to the length of the side that is adjacent to the angle.

The cotangent (cot) of an acute angle in a right triangle is the ratio of the length of the side that is 
adjacent to the angle to the length of the side that is opposite the angle.

The inverse tangent (or arctangent) of x is the measure of an acute angle whose tangent is x. 

Practice
1. Calculate the tangent of the indicated angle in each triangle. Write your answers in simplest form.

a. b. c.

2. Calculate the cotangent of the indicated angle in each triangle. Write your answers in simplest form.
a. b. c.

3 ft

4 ft
A

6 yd

2  6 yd
F

A32 m

40 m

B2 ft

2 ft

B

3  2 ft

3  2 ft

C
20 m

25 m

E G

F
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M3-152   •   TOPIC 2: Trigonometry

3.  Use a tangent ratio or a cotangent ratio to calculate the unknown length of each triangle. Round
your answers to the nearest hundredth.
a. b. c.

4.  Calculate the measure of /X in each triangle. Round your answers to the
nearest hundredth.
a. b. c.

5. Solve each problem. Round your answers to the nearest hundredth.
a. A boat travels in the following path. How far north did it travel?

b.  A moving truck is equipped with a ramp that extends from
the back of the truck to the ground. When the ramp is fully
extended, it touches the ground 12 feet from the back of
the truck. The height of the ramp is 2.5 feet. Calculate the
measure of the angle formed by the ramp and the ground.

2 ft

x

40°

6 ft
60°

x
63°

x

3  2 yd

X T

B

9 in. 5 in.

X

S R43 m

30 m
49 in.

15 in.

U V

X

N

23°
45 miles

2.5 ft

12 ft
?

Stretch
Bobby is standing near a lighthouse. He measured the angle formed 
from where he stood to the top of the lighthouse as 30°. Then he 
backed up 40 feet and measured the angle again as 25°. Solve for the 
height of the lighthouse.

y

x

30°

25°

40’
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LESSON 2: The Tangent Ratio   •   M3-153

Review
1. Determine the side length

ratio  
opposite

 ___________ hypotenuse    using ∠A as the

reference angle. Write your answer as a 
fraction in simplest form.

2. Determine the side length

ratio    
adjacent

 __________ hypotenuse    using ∠A as the

reference angle. Write your answer as a
fraction in simplest form.

C

B

A12

35

3. Determine whether the triangles in each pair are similar. Explain your reasoning.

a. 

95°

6 ft

10 ft

95°

3 ft

5 ft

 b. 

42°

63°

63°

75°

B

A C

J

L

K

4. Construct the lines tangent to Circle O from point P.

B

CA 2

2.1

P

O
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LESSON 2: The Tangent Ratio   •   M3-153

Review
1. Determine the side length

ratio 
opposite___________

hypotenuse using ∠A as the

reference angle. Write your answer as a 
fraction in simplest form.

2. Determine the side length

ratio 
adjacent__________

hypotenuse using ∠A as the

reference angle. Write your answer as a
fraction in simplest form.

C

B

A12

35

3. Determine whether the triangles in each pair are similar. Explain your reasoning.

a. 

95°

6 ft

10 ft

95°

3 ft

5 ft

b. 

42°

63°

63°

75°

B

A C

J

L

K

4. Construct the lines tangent to Circle O from point P.

B

CA 2

2.1

P

O
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Learning Goals
• Define the relationship between the length of the opposite

side and length of the hypotenuse in a right triangle as the
sine ratio.

• Use the sine ratio in a right triangle to solve for unknown
side lengths.

• Use the cosecant ratio in a right triangle to solve for
unknown side lengths.

• Relate the sine ratio to the cosecant ratio.
• Use the inverse sine in a right triangle to solve for unknown

angle measures.

Key Terms 
• sine (sin)
• cosecant (csc)
• inverse sine

Warm Up
Consider nHEG.

1. Calculate the value of tan H.

2. Calculate m/H.

3. Calculate m/E.

3
The Sine Ratio
Sine Ratio, Cosecant Ratio, and Inverse Sine

You have used the ratio between the lengths of the sides opposite from and adjacent to an acute 
angle in a right triangle to solve for unknown lengths and angles. How can you use this ratio to 
solve for unknown measurements?

G

H

8

17

E

M3-156   •   TOPIC 2: Trigonometry
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GETTING STARTED

Fore!

Each golf club in a set of clubs is designed to cause the ball to travel 
different distances and different heights. One design element of a golf club
is the angle of the club face.

You can draw a right triangle that is formed by the club face angle. The right 
triangles formed by different club face angles are shown.

1. How do you think the club face angle affects the path of the ball?

2. For each club face angle, write the ratio of the side length
opposite the given acute angle to the length of the
hypotenuse. Write your answers as decimals rounded to the
nearest hundredth.

3. What happens to this ratio as the angle measure gets larger?

21°

19.3 mm

54 mm 50.4 mm

35°

34.4 mm

60 mm 49.2 mm

39°

39 mm

62 mm 48.2 mm
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Learning Goals
• Define the relationship between the length of the opposite

side and length of the hypotenuse in a right triangle as the
sine ratio.

• Use the sine ratio in a right triangle to solve for unknown
side lengths.

• Use the cosecant ratio in a right triangle to solve for
unknown side lengths.

• Relate the sine ratio to the cosecant ratio.
• Use the inverse sine in a right triangle to solve for unknown

angle measures.

Key Terms 
• sine (sin)
• cosecant (csc)
• inverse sine

Warm Up
Consider nHEG.

1. Calculate the value of tan H.

2. Calculate m/H.

3. Calculate m/E.

3
The Sine Ratio
Sine Ratio, Cosecant Ratio, and Inverse Sine

You have used the ratio between the lengths of the sides opposite from and adjacent to an acute 
angle in a right triangle to solve for unknown lengths and angles. How can you use this ratio to
solve for unknown measurements?

G

H

8

17

E

M3-156   •   TOPIC 2: Trigonometry
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GETTING STARTED

Fore!

Each golf club in a set of clubs is designed to cause the ball to travel 
different distances and different heights. One design element of a golf club 
is the angle of the club face.

You can draw a right triangle that is formed by the club face angle. The right 
triangles formed by different club face angles are shown.

1. How do you think the club face angle affects the path of the ball?

2. For each club face angle, write the ratio of the side length
opposite the given acute angle to the length of the
hypotenuse. Write your answers as decimals rounded to the
nearest hundredth.

3. What happens to this ratio as the angle measure gets larger?

21°

19.3 mm

54 mm 50.4 mm

35°

34.4 mm

60 mm 49.2 mm

39°

39 mm

62 mm 48.2 mm
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The sine (sin) of an acute angle in a right triangle is the ratio of the length 
of the side that is opposite the angle to the length of the hypotenuse. 

C

B

A

1. Complete the ratio that represents the sine of ∠A.

sin A =    
length of side opposite ∠A

   _____________________________  length of hypotenuse    =     ____________

The cosecant (csc) of an acute angle in a right triangle is the ratio of the 
length of the hypotenuse to the length of the side that is opposite the 
angle. The expression “csc A” means “the cosecant of /A.”

2. Complete the ratio that represents the cosecant of ∠A.

 csc A =   
length of hypotenuse

  ____________________________   length of opposite side ∠A     =     ____________

3. For each triangle in the Getting Started, you calculated the
sine value of the club face angle. Calculate the sine value of the
other acute angle in each triangle. Round your answers to the
nearest hundredth.

The expression 
“sin A” means 
“the sine of /A.”

The Sine Ratio
AC TIVIT Y

3.1

Ask
yourself:

What can you do if 
there is no cosecant 
button on your 
calculator?

M3-158   •   TOPIC 2: Trigonometry

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

4. What do the sine values of the angles in Question 3 all have
in common?

6. What happens to the sine and cosecant values of an angle as the
measure of the angle increases?

7. You calculated the sine ratios for different club faces in the
Getting Started and in Question 3. Consider a golf club with a
club face angle ∠A for which sin A ≈ 0.45. Estimate the measure
of the club face angle based on the decimal value of the ratio.
Use a calculator to verify your answer.

5. Jun says that the sine and cosecant value of every acute angle
is less than 1. Todd says that the sine value of every acute angle
is less than 1, but the cosecant value is greater than 1. Who is
correct? Explain your reasoning.
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The sine (sin) of an acute angle in a right triangle is the ratio of the length 
of the side that is opposite the angle to the length of the hypotenuse. 

C

B

A

1. Complete the ratio that represents the sine of ∠A.

sin A =  
length of side opposite ∠A_____________________________

length of hypotenuse = ____________

The cosecant (csc) of an acute angle in a right triangle is the ratio of the 
length of the hypotenuse to the length of the side that is opposite the 
angle. The expression “csc A” means “the cosecant of /A.”

2. Complete the ratio that represents the cosecant of ∠A.

csc A = 
length of hypotenuse____________________________

length of opposite side ∠A  = ____________

3. For each triangle in the Getting Started, you calculated the
sine value of the club face angle. Calculate the sine value of the
other acute angle in each triangle. Round your answers to the
nearest hundredth.

The expression 
“sin A” means 
“the sine of /A.”

The Sine Ratio
AC TIVIT Y

3.1

Ask
yourself:

What can you do if 
there is no cosecant
button on your 
calculator?

M3-158   •   TOPIC 2: Trigonometry
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4. What do the sine values of the angles in Question 3 all have
in common?

6. What happens to the sine and cosecant values of an angle as the
measure of the angle increases?

7. You calculated the sine ratios for different club faces in the
Getting Started and in Question 3. Consider a golf club with a
club face angle ∠A for which sin A ≈ 0.45. Estimate the measure
of the club face angle based on the decimal value of the ratio.
Use a calculator to verify your answer.

5. Jun says that the sine and cosecant value of every acute angle
is less than 1. Todd says that the sine value of every acute angle
is less than 1, but the cosecant value is greater than 1. Who is
correct? Explain your reasoning.
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8. Use the right triangles shown to calculate the values of sin 30°,

sin 45°, and sin 60°. Leave your answers as exact values and
rationalize the denominator.

A DC F

B E

30° 45°
4   3 feet

4 feet

8 inches

8 inches
8 feet

8  2 inches

9. Two cables supporting the center pole of a circus tent are
both connected at the top of the pole and are staked into the
ground several feet apart. The length of the first cable is 30
feet and the length of the second cable is 46 feet. The angle
formed by the pole and the first cable is 40°. The angle formed
by the pole and the second cable is 55°. Label the diagram.
Then calculate the height of center pole and the distance
between the two stakes.

M3-160   •   TOPIC 2: Trigonometry

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

The inverse sine (or arcsine) of x is defined as the measure of an acute 
angle whose sine is x. If you know the length of any two sides of a right 
triangle, it is possible to calculate the measure of either acute angle by using
the inverse sine, or sin21 button on a graphing calculator.

In right triangle ABC, if sin A 5 x, then sin21 x 5 m/A.

1. In △ABC, sin A = 2__
5. Use the inverse sine to determine m∠A.

2. Eli calculated the inverse sine of ∠A. Explain what Eli did
incorrectly when calculating the inverse sine.

Eli

sin A = 2__
5

I can use the sin button on my calculator to
determine sin(2__

5) ≈ 0.007.
I can then take the inverse of 0.007 to
determine m∠A.
m∠A ≈ 143°

Inverse Sine
AC TIVIT Y

3.2

C

B

A
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8. Use the right triangles shown to calculate the values of sin 30°,
sin 45°, and sin 60°. Leave your answers as exact values and
rationalize the denominator.

A DC F

B E

30° 45°
4   3 feet

4 feet

8 inches

8 inches
8 feet

8  2 inches

9. Two cables supporting the center pole of a circus tent are
both connected at the top of the pole and are staked into the
ground several feet apart. The length of the first cable is 30
feet and the length of the second cable is 46 feet. The angle
formed by the pole and the first cable is 40°. The angle formed
by the pole and the second cable is 55°. Label the diagram.
Then calculate the height of center pole and the distance
between the two stakes.
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The inverse sine (or arcsine) of x is defined as the measure of an acute 
angle whose sine is x. If you know the length of any two sides of a right 
triangle, it is possible to calculate the measure of either acute angle by using 
the inverse sine, or sin21 button on a graphing calculator.

In right triangle ABC, if sin A 5 x, then sin21 x 5 m/ A.

1. In △ABC, sin A =    2 __ 5   . Use the inverse sine to determine m∠A.

2. Eli calculated the inverse sine of ∠A. Explain what Eli did
incorrectly when calculating the inverse sine.

Eli

sin A =    2__
5

I can use the sin button on my calculator to 
determine sin  (  2 __ 5  )   ≈ 0.007.
I can then take the inverse of 0.007 to 
determine m∠A.
m∠A ≈ 143°

Inverse Sine
AC TIVIT Y

3.2

C

B

A
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3. Determine the ratio for sin B, and then use the inverse sine to

calculate m∠B.

4. Calculate m∠Y.

5. The movable bridge shown is called a double-leaf Bascule
bridge. It has a counterweight that continuously balances
the bridge deck, or “leaf,” throughout the entire upward
swing, providing an open waterway for boat traffic. The
counterweights on double-leaf bridges are usually located
below the bridge decks.

The length of one leaf, or deck, is 42 feet. The maximum height 
of an open leaf is 30 feet. Calculate the measure of the angle 
formed by the movement of the bridge.

25

C A

B

11

12

X
Z

Y

5
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6. The Leaning Tower of Pisa is a tourist attraction in Italy. It was
built on unstable land, and as a result, it really does lean!

The height of the tower is approximately 55.86 meters from the 
ground on the low side and 56.7 meters from the ground on the 
high side. The top of the tower is displaced horizontally 3.9 
meters as shown. Determine the angle at which the tower leans.

3.9 m 

angle of lean
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3. Determine the ratio for sin B, and then use the inverse sine to
calculate m∠B.

4. Calculate m∠Y.

5. The movable bridge shown is called a double-leaf Bascule
bridge. It has a counterweight that continuously balances
the bridge deck, or “leaf,” throughout the entire upward
swing, providing an open waterway for boat traffic. The
counterweights on double-leaf bridges are usually located
below the bridge decks.

The length of one leaf, or deck, is 42 feet. The maximum height 
of an open leaf is 30 feet. Calculate the measure of the angle 
formed by the movement of the bridge.

25

C A

B

11

12

X
Z

Y

5
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6. The Leaning Tower of Pisa is a tourist attraction in Italy. It was
built on unstable land, and as a result, it really does lean!

The height of the tower is approximately 55.86 meters from the 
ground on the low side and 56.7 meters from the ground on the 
high side. The top of the tower is displaced horizontally 3.9 
meters as shown. Determine the angle at which the tower leans.

3.9 m 

angle of lean
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NOTESTALK the TALK

What Do You Know?

Cut out each diagram at the end of the lesson and glue it below 
the appropriate situation described. Then calculate the 
unknown measurement.

1. An observer stands an unknown distance away from
a building that is 80 feet tall. Looking up to the top of
the building, he notes that the angle of elevation is 52°.
Determine the distance from the base of the building to
the observer.

2. An observer stands 62.5 feet away from a building that is 80
feet tall. Looking up to the top of the building, he ponders
the measure of the angle of elevation. Determine the
measure of the angle of elevation.

M3-164   •   TOPIC 2: Trigonometry
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NOTES 3. An observer stands an unknown distance away from a
building. Looking up to the top of the building, he notes that 
the angle of elevation is 52°. He also knows the distance from 
where he is standing to the top of the building is 101.52 feet. 
Determine the height of the building.

4. An observer stands an unknown distance away from a
building that is 80 feet tall. Looking up to the top of the 
building, he ponders the measure of the angle of elevation. 
He knows the distance from where he is standing to the top 
of the building is 101.52 feet. Determine the measure of the 
angle of elevation.

5. An observer stands an unknown distance away from
a building that is 80 feet tall. Looking up to the top of 
the building, he notes that the angle of elevation is 52°. 
Determine the distance from the observer to the top 
of the building.
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NOTESTALK the TALK

What Do You Know?

Cut out each diagram at the end of the lesson and glue it below 
the appropriate situation described. Then calculate the 
unknown measurement.

1. An observer stands an unknown distance away from
a building that is 80 feet tall. Looking up to the top of 
the building, he notes that the angle of elevation is 52°. 
Determine the distance from the base of the building to 
the observer.

2. An observer stands 62.5 feet away from a building that is 80
feet tall. Looking up to the top of the building, he ponders 
the measure of the angle of elevation. Determine the 
measure of the angle of elevation.
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NOTES 3. An observer stands an unknown distance away from a
building. Looking up to the top of the building, he notes that
the angle of elevation is 52°. He also knows the distance from
where he is standing to the top of the building is 101.52 feet.
Determine the height of the building.

4. An observer stands an unknown distance away from a
building that is 80 feet tall. Looking up to the top of the
building, he ponders the measure of the angle of elevation.
He knows the distance from where he is standing to the top
of the building is 101.52 feet. Determine the measure of the
angle of elevation.

5. An observer stands an unknown distance away from
a building that is 80 feet tall. Looking up to the top of
the building, he notes that the angle of elevation is 52°.
Determine the distance from the observer to the top
of the building.

353

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



LESSON 3: The Sine Ratio   •   M3-165

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

Diagram A

Diagram C

Diagram E

Diagram B

Diagram D

x

52°

Known distance

x
52°

Known
distance

x°

Known
distance

Known distance

x

52°

Known
distance

x°

Known
distance

Known distance

Diagrams for Talk the Talk
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Assignment

Write
Draw and label right triangle PQR 
with /Q 5 90°. Then describe the 
sine ratio in terms of /R and /P.

Remember
The sine of an acute angle in a right triangle is the ratio of the 
length of the side that is opposite the angle to the length of 
the hypotenuse. The cosecant of an acute angle is the inverse 
of the sine of the same angle. The inverse sine of x, or sin–1 
x, can be used to determine the measure of an acute angle 
whose sine is x.

Practice
1. Use the sine ratio, the cosecant ratio, or the inverse sine to solve for x. Round each answer to the

nearest tenth.
a.                b.       c. 

11 ft

57°
F M

Y

x

17 yd

25 yd

P S

x

C

15 m

C

x

2  2 m

2. Consider the roof truss shown. Round each
answer to the nearest hundredth.

a. Determine the height CG of the roof truss.

b. Determine length AB.

c. Determine the measure of ∠BGC.

d.  Determine length BG of the
support beam.

6 ft

16 ft

40°
GH F

C

DB

EA
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M3-168   •   TOPIC 2: Trigonometry

Stretch
1. A roof truss is shown in the figure. Round each answer to the nearest hundredth.

a. Determine the length DF of the support beam.

b. Determine the measure of ∠DFE.

c. Determine the length CF of the support beam.

d. Determine the measure of angle DCF.

72 ft

18 ft

12 ft

12 ft
DB

C

A G F E

Review
1. Calculate the tangent of the indicated angle

in the triangle. Write your answer in
simplest form.

2. Use a calculator to approximate cot 50°. Round
your answer to the nearest hundredth.

12 ft

A

4  3 ft
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Assignment

Write
Draw and label right triangle PQR
with /Q 5 90°. Then describe the 
sine ratio in terms of /R and /P.

Remember
The sine of an acute angle in a right triangle is the ratio of the 
length of the side that is opposite the angle to the length of 
the hypotenuse. The cosecant of an acute angle is the inverse 
of the sine of the same angle. The inverse sine of x, or sin–1

x, can be used to determine the measure of an acute angle 
whose sine is x.

Practice
1. Use the sine ratio, the cosecant ratio, or the inverse sine to solve for x. Round each answer to the

nearest tenth.
a.                b.       c. 

11 ft

57°
F M

Y

x

17 yd

25 yd

P S

x

C

15 m

C

x

2  2 m

2. Consider the roof truss shown. Round each
answer to the nearest hundredth.

a. Determine the height CG of the roof truss.

b. Determine length AB.

c. Determine the measure of ∠BGC.

d.  Determine length BG of the
support beam.

6 ft

16 ft

40°
GH F

C

DB

EA
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Stretch
1. A roof truss is shown in the fi gure. Round each answer to the nearest hundredth.

a. Determine the length DF of the support beam.

b. Determine the measure of ∠DFE.

c. Determine the length CF of the support beam.

d. Determine the measure of angle DCF.

72 ft

18 ft

12 ft

12 ft
DB

C

A G F E

Review
1. Calculate the tangent of the indicated angle

in the triangle. Write your answer in
simplest form.

2. Use a calculator to approximate cot 50°. Round
your answer to the nearest hundredth.

12 ft

A

4  3 ft
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LESSON 3: The Sine Ratio   •   M3-169

3. The fi gure shows a truss on a bridge. Segment KM bisects ∠ JKN. Use this information to calculate
MN and MJ.

4. Use the Triangle Proportionality Theorem and the Proportional Segments Theorem to determine
the unknown value.

5. Determine if the triangles are similar. If so, write a similarity statement. Explain your reasoning.

34 ft

16 ft

30 ft

J LON

K

M

W

V

5 3

a + 4

a – 2

X

Y Z

F

E G

18 cm

15 cm

12 cm

Y

X Z

24 cm

20 cm

16 cm

MJ

K

L
50°

40°

358
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3. The figure shows a truss on a bridge. Segment KM bisects ∠ JKN. Use this information to calculate
MN and MJ.

4. Use the Triangle Proportionality Theorem and the Proportional Segments Theorem to determine
the unknown value.

5. Determine if the triangles are similar. If so, write a similarity statement. Explain your reasoning.

34 ft

16 ft

30 ft

J LON

K

M

W

V

5 3

a + 4

a – 2

X

Y Z

F

E G

18 cm

15 cm

12 cm

Y

X Z

24 cm

20 cm

16 cm

MJ

K

L
50°

40°
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Learning Goals
• Define the relationship between the lengths of

the adjacent side and the hypotenuse in a right
triangle as the cosine ratio.

• Relate the cosine ratio to the secant ratio.
• Use the cosine and secant ratio in a right triangle

to solve for unknown side lengths.
• Use the inverse cosine in a right triangle to solve

for unknown angle measures.

Key Terms 
• cosine (cos)
• secant (sec)
• inverse cosine

Warm Up
Consider nNPS.

1. Calculate the value of sin P.

2. Calculate m/P.

3. Calculate m/N.

4
The Cosine Ratio
Cosine Ratio, Secant Ratio, and Inverse Cosine

You have used the ratio between the side length opposite from an acute angle in a right triangle 
and the hypotenuse length to solve for unknown lengths and angles. How can you use the ratio 
of the side length adjacent to the acute angle to the hypotenuse length of a right triangle to solve 
for unknown measurements?

S

N

24

25

P

M3-172   •   TOPIC 2: Trigonometry
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GETTING STARTED

Mast or Tower?

Radio masts and radio towers are both tall human-made structures. 
The difference between a mast and a tower is that a mast has guy wires 
attached to it to provide stability. Guy wires are attached near the top of 
a mast and are attached to the ground. Radio masts are usually found in 
more open areas where there is room for the guy wires.

A guy wire and its mast form a right triangle. It is important that all pairs 
of guy wires form congruent triangles so that the tension on each wire 
is the same.

1. How does changing the distance between the guy wire and
the base of the mast affect the angle formed by the wire and
the ground?

Guy Wire

360
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Learning Goals
• Define the relationship between the lengths of

the adjacent side and the hypotenuse in a right 
triangle as the cosine ratio.

• Relate the cosine ratio to the secant ratio.
• Use the cosine and secant ratio in a right triangle

to solve for unknown side lengths.
• Use the inverse cosine in a right triangle to solve

for unknown angle measures.

Key Terms 
• cosine (cos)
• secant (sec)
• inverse cosine

Warm Up
Consider nNPS.

1. Calculate the value of sin P.

2. Calculate m/P.

3. Calculate m/N.

4
The Cosine Ratio
Cosine Ratio, Secant Ratio, and Inverse Cosine

You have used the ratio between the side length opposite from an acute angle in a right triangle
and the hypotenuse length to solve for unknown lengths and angles. How can you use the ratio 
of the side length adjacent to the acute angle to the hypotenuse length of a right triangle to solve 
for unknown measurements?

S

N

24

25

P
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GETTING STARTED

Mast or Tower?

Radio masts and radio towers are both tall human-made structures. 
The difference between a mast and a tower is that a mast has guy wires 
attached to it to provide stability. Guy wires are attached near the top of 
a mast and are attached to the ground. Radio masts are usually found in 
more open areas where there is room for the guy wires.

A guy wire and its mast form a right triangle. It is important that all pairs 
of guy wires form congruent triangles so that the tension on each wire 
is the same.

1. How does changing the distance between the guy wire and
the base of the mast affect the angle formed by the wire and
the ground?

Guy Wire

361
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Each triangle shown represents the triangle formed by a mast and guy wire. 
The angle formed by the wire and the ground is given in each triangle.

2.  For each acute angle formed by the wire and the ground,
write the ratio of the side length adjacent to the angle to the
hypotenuse length. Write your answers as decimals rounded
to the nearest hundredth if necessary.

3. What happens to this ratio as the angle gets larger?

500 ft

335 ft

371 ft

48°

500 ft

300 ft

400 ft

53°

500 ft

250 ft

433 ft

60°
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The cosine (cos) of an acute angle in a right triangle is the ratio 
of the length of the side that is adjacent to the angle to the length 
of the hypotenuse.

C

B

A

1. Complete the ratio to represent the cosine of ∠A.

cos A 5
 length of side adjacent to ∠A_______________________________

length of hypotenuse 5 ____________

The secant (sec) of an acute angle in a right triangle is the ratio of the 
length of the hypotenuse to the length of the side that is adjacent to 
the angle.

2. Complete the ratio to represent the secant of ∠A.

sec A 5
length of hypotenuse______________________________

length of side adjacent to ∠A 5 ____________

The Cosine Ratio
AC TIVIT Y

4.1

The expression “cos A” 
means “the cosine 
of /A.”

The expression “sec A” 
means “the secant
of /A.”

362

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



LESSON 4: The Cosine Ratio   •   M3-173

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

Each triangle shown represents the triangle formed by a mast and guy wire. 
The angle formed by the wire and the ground is given in each triangle.

2. For each acute angle formed by the wire and the ground,
write the ratio of the side length adjacent to the angle to the
hypotenuse length. Write your answers as decimals rounded
to the nearest hundredth if necessary.

3. What happens to this ratio as the angle gets larger?

500 ft

335 ft

371 ft

48°

500 ft

300 ft

400 ft

53°

500 ft

250 ft

433 ft

60°
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The cosine (cos) of an acute angle in a right triangle is the ratio 
of the length of the side that is adjacent to the angle to the length 
of the hypotenuse. 

C

B

A

1. Complete the ratio to represent the cosine of ∠A.

cos A 5    
 length of side adjacent to ∠A

   _______________________________   length of hypotenuse    5    ____________

The secant (sec) of an acute angle in a right triangle is the ratio of the 
length of the hypotenuse to the length of the side that is adjacent to 
the angle.

2. Complete the ratio to represent the secant of ∠A.

sec A 5    
length of hypotenuse

   ______________________________   length of side adjacent to ∠A    5    ____________

The Cosine Ratio
AC TIVIT Y

4.1

The expression “cos A” 
means “the cosine 
of /A.”

The expression “sec A” 
means “the secant 
of /A.”
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3. For each triangle in the Getting Started, you calculated the

cosine value of the angle made by the guy wire and the
ground. Calculate the cosine value of the other acute angle
in each triangle. Round your answers to the nearest hundredth
if necessary.

4. What do the cosine values of the angles in Question 3 all have
in common?

5. Is the cosine value of every acute angle less than 1? Explain
your reasoning.

6. What does this tell you about the secant value of every acute
angle? Explain your reasoning.

7. What happens to the cosine and secant values of an angle as
the measure of the angle increases?

NOTES

M3-176   •   TOPIC 2: Trigonometry
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8. Use the right triangles shown to calculate the values of cos 30º,
cos 45º, and cos 60º. Leave your answers as exact values and
rationalize the denominator.

9. A guy wire is 600 feet long and forms a 558 angle with the
ground. First, draw a diagram of this situation. Then, calculate
the number of feet from the tower’s base to where the wire is
attached to the ground.

D F

E

45°
8 inches

8 inches8  2 inches

A

CB

30°

4   3 feet

4 feet

8 feet
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3. For each triangle in the Getting Started, you calculated the
cosine value of the angle made by the guy wire and the
ground. Calculate the cosine value of the other acute angle
in each triangle. Round your answers to the nearest hundredth
if necessary.

4. What do the cosine values of the angles in Question 3 all have
in common?

5. Is the cosine value of every acute angle less than 1? Explain
your reasoning.

6. What does this tell you about the secant value of every acute
angle? Explain your reasoning.

7. What happens to the cosine and secant values of an angle as
the measure of the angle increases?

NOTES
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8. Use the right triangles shown to calculate the values of cos 30º,
cos 45º, and cos 60º. Leave your answers as exact values and
rationalize the denominator.

9.  A guy wire is 600 feet long and forms a 558 angle with the
ground. First, draw a diagram of this situation. Then, calculate
the number of feet from the tower’s base to where the wire is
attached to the ground.

D F

E

45°
8 inches

8 inches8  2 inches

A

CB

30°

4   3 feet

4 feet

8 feet
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10.  Consider the triangle shown. Leave your answers as exact

values and rationalize the denominator.

a. Calculate the values of sin 308, cos 308, and tan 308.

b. Calculate the value of    sin 308
 _______

cos 308    .

c. What do you notice about the value of    sin 308
 _______ cos 308    ?

11.  Do you think that the relationship between the sine,
cosine, and tangent values of an angle is true for any angle?
Explain your reasoning.

6  3 meters

A

C

B

30°

12 meters

6 meters
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The inverse cosine (or arccosine) of x is defined as the measure of an 
acute angle whose cosine is x. If you know the length of any two sides of a 
right triangle, it is possible to compute the measure of either acute angle by 
using the inverse cosine, or cos21 button on a graphing calculator.

In right triangle ABC, if cos A 5 x, then cos21 x 5 m/A.

1. In right triangle ABC, if cos A 5
2__
7, use the inverse cosine

determine m∠A.

2. Alice draws acute angle QRS. She measures RS to be 3 inches and
RQ to be 6 inches. She determines the measure of ∠R. What is the
mistake in Alice’s reasoning?

3. Use the inverse cosine to calculate m∠B.

Inverse Cosine
AC TIVIT Y

4.2

Alice

cos R =  3_6 = 1_
2

m∠R = cos-1 (
1_
2) = 60°

C

B

16

18A

366

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



LESSON 4: The Cosine Ratio   •   M3-177

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

10. Consider the triangle shown. Leave your answers as exact
values and rationalize the denominator.

a. Calculate the values of sin 308, cos 308, and tan 308.

b. Calculate the value of  sin 308_______
cos 308 .

c. What do you notice about the value of  sin 308_______
cos 308 ?

11. Do you think that the relationship between the sine,
cosine, and tangent values of an angle is true for any angle?
Explain your reasoning.

6  3 meters

A

C

B

30°

12 meters

6 meters
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The inverse cosine (or arccosine) of x is defined as the measure of an 
acute angle whose cosine is x. If you know the length of any two sides of a 
right triangle, it is possible to compute the measure of either acute angle by 
using the inverse cosine, or cos21 button on a graphing calculator.

In right triangle ABC, if cos A 5 x, then cos21 x 5 m/ A.

1. In right triangle ABC, if cos A 5    2 __ 7   , use the inverse cosine
determine m∠A.

2. Alice draws acute angle QRS. She measures RS to be 3 inches and
RQ to be 6 inches. She determines the measure of ∠R. What is the
mistake in Alice’s reasoning?

3. Use the inverse cosine to calculate m∠B.

Inverse Cosine
AC TIVIT Y

4.2

Alice

cos R =    3 _ 6    = 1_
2

m∠R = cos-1   (
1
 _ 2  )   = 60°

C

B

16

18A
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4. In △ JKL, m∠ J 5 90°, KL 5 8, and JL 5 5.

Calculate m∠L.

5. A typical cable-stayed bridge is a continuous girder with one
or more towers erected above piers in the middle of the span.
From these towers, cables stretch down diagonally (usually to
both sides) and support the girder. Tension and compression
are calculated into the design of this type of suspension bridge.

One cable is 95 feet. The span on the deck of the bridge from 
that cable to the girder is 80 feet. Calculate the angle formed 
by the deck and the cable.

M3-180   •   TOPIC 2: Trigonometry
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6. Firemen are climbing a 65-foot ladder to the top of a 56-foot
building. Calculate the distance from the bottom of the ladder to
the base of the building and compute the measure of the angle
formed where the ladder touches the top of the building.

7. Diane is training for a charity bicycle marathon. She leaves her
house at noon and heads due west, biking at an average rate of
4 miles per hour. At 3 PM she changes course to N 65°W as shown.
Label the diagram and determine the bike’s distance from
Diane’s home at 5 PM.

65 ft
56 ft

N

S

EW

65°
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4. In △ JKL, m∠ J 5 90°, KL 5 8, and JL 5 5.
Calculate m∠L.

5. A typical cable-stayed bridge is a continuous girder with one
or more towers erected above piers in the middle of the span.
From these towers, cables stretch down diagonally (usually to
both sides) and support the girder. Tension and compression
are calculated into the design of this type of suspension bridge.

One cable is 95 feet. The span on the deck of the bridge from 
that cable to the girder is 80 feet. Calculate the angle formed 
by the deck and the cable.
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6. Firemen are climbing a 65-foot ladder to the top of a 56-foot
building. Calculate the distance from the bottom of the ladder to
the base of the building and compute the measure of the angle
formed where the ladder touches the top of the building.

7. Diane is training for a charity bicycle marathon. She leaves her
house at noon and heads due west, biking at an average rate of
4 miles per hour. At 3 PM she changes course to N 65°W as shown.
Label the diagram and determine the bike’s distance from
Diane’s home at 5 PM.

65 ft
56 ft

N

S

EW

65°
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NOTESTALK the TALK

Dig That Trig

1. Match each trigonometric ratio with the
appropriate abbreviation.

1. Sine A. cos21

2. Cosine B. cot

3. Tangent C. csc

4. Cosecant D. tan21

5. Secant E. sin21

6. Cotangent F. cos

7. Arctangent G. sin

8. Arcsine H. tan

9. Arccosine I. sec

2. Match each trigonometric ratio with the
appropriate description.

1. Sine A.  
hypotenuse____________

opposite 

2. Cosine B.  
hypotenuse____________

adjacent 

3. Tangent C.    
opposite____________

hypotenuse

4. Cosecant D.
opposite_________
adjacent

5. Secant E.    
adjacent_________
opposite

6. Cotangent F.    
adjacent____________

hypotenuse

Can you come up with 
a mnemonic for the 
trig ratios?

Ask
yourself:
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NOTES 3. Given the known information and the solution
requirement, identify which trigonometric ratio can 
be used to solve each situation.

Known Information Solution Requirement Function Used

a. • Hypotenuse
• Opposite

Measure of
reference angle

b. • Opposite
• Acute angle measure

Hypotenuse

c. • Hypotenuse
• Acute angle measure

Adjacent

d. • Opposite
• Adjacent

Measure of
reference angle

e. • Hypotenuse
• Acute angle measure

Opposite

f. • Hypotenuse
• Adjacent

Measure of
reference angle
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NOTESTALK the TALK

Dig That Trig

1. Match each trigonometric ratio with the
appropriate abbreviation.

1. Sine A. cos21

2. Cosine B. cot

3. Tangent C. csc

4. Cosecant D. tan21

5. Secant E. sin21

6. Cotangent F. cos

7. Arctangent G. sin

8. Arcsine H. tan

9. Arccosine I. sec

2. Match each trigonometric ratio with the
appropriate description.

1. Sine A. 
hypotenuse____________

opposite

2. Cosine B.
hypotenuse____________

adjacent

3. Tangent C. 
opposite____________

hypotenuse

4. Cosecant D.
opposite_________
adjacent

5. Secant E. 
adjacent_________
opposite

6. Cotangent F.
adjacent____________

hypotenuse

Can you come up with
a mnemonic for the 
trig ratios?

Ask
yourself:
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NOTES 3. Given the known information and the solution
requirement, identify which trigonometric ratio can
be used to solve each situation.

Known Information Solution Requirement Function Used

a. • Hypotenuse
• Opposite

Measure of 
reference angle

b. • Opposite
• Acute angle measure

Hypotenuse

c. • Hypotenuse
• Acute angle measure

Adjacent

d. • Opposite
• Adjacent

Measure of 
reference angle

e. • Hypotenuse
• Acute angle measure

Opposite

f. • Hypotenuse
• Adjacent

Measure of 
reference angle
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Practice
1. Use the cosine ratio, the secant ratio, or the inverse cosine to solve for x. Round each answer

to the nearest tenth.
a.  b.  c.

2. Consider the bridge shown. Use the fi gure and the fact that n AGC congruent to n EGC to complete
parts (a) through (e). Round each answer to the nearest tenth.

a. Determine the width AE of the bridge
b. Determine the height CG of the bridge.
c. Determine the length of CH.
d. Determine the measure of ∠BHC.
e. Does    ̄  CH    bisect ∠ACG? Explain your reasoning.

36°

27°

12 ft

40 ft

H G F E

D

C

B

A

Remember
The cosine of an acute angle in a right triangle is 
the ratio of the length of the side that is adjacent 
to the angle to the length of the hypotenuse. 
The secant of an acute angle is the inverse of 
the cosine of the same angle. The inverse cosine 
of x, or cos21 x, can be used to determine the 
measure of an acute angle whose cosine is x.

Write
1. Describe the similarities and diff erences

between the cosine ratio and secant ratio.
2. Defi ne the term inverse cosine in your

own words.

Assignment

33°

15 m

X

R

T

S J

K

Fx
70°

60 mm

12 in.

19 in.

Q

PN X
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Stretch
1. Consider the bridge shown. Use the fi gure and the fact that n ACJ is congruent to nJDI, nHDI, and

nGEH to complete parts (a) through (e). Round each answer to the nearest tenth.

H

FB

IJ

4.7 m

35°
A G

EDC

a. Determine the width AG of the bridge.
b. Determine the height CJ of the bridge.
c. Determine the length of the support beam JD.
d. Determine the measure of ∠JDH.
e. Determine the distance CE across the top of the bridge.

2. Consider nABC.
a.  Calculate the sine of ∠B. Determine what measure of ∠A would have the

equivalent ratio.
b.  Calculate the cosine of ∠B. Determine what measure of ∠A would have

the equivalent ratio.
c.  Calculate the tangent of ∠B. Determine what measure of

∠A would have the equivalent ratio.

Review
1. Use the sine ratio, the cosecant ratio, or the inverse sine to solve for x. Round the answer to the

nearest tenth.
a.   b.

33 yd

43°

x 33.4 m 48.2 m

T

M
x°

G

3

4 5

A

BC

372
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Practice
1. Use the cosine ratio, the secant ratio, or the inverse cosine to solve for x. Round each answer

to the nearest tenth.
a.  b. c.

2. Consider the bridge shown. Use the figure and the fact that nAGC congruent to nEGC to complete
parts (a) through (e). Round each answer to the nearest tenth.

a. Determine the width AE of the bridge
b. Determine the height CG of the bridge.
c. Determine the length of CH.
d. Determine the measure of ∠BHC.
e. Does  ̄CH  bisect ∠ACG? Explain your reasoning.

36°

27°

12 ft

40 ft

H G F E

D

C

B

A

Remember
The cosine of an acute angle in a right triangle is 
the ratio of the length of the side that is adjacent
to the angle to the length of the hypotenuse. 
The secant of an acute angle is the inverse of 
the cosine of the same angle. The inverse cosine
of x, or cos21 x, can be used to determine the
measure of an acute angle whose cosine is x.

Write
1. Describe the similarities and differences

between the cosine ratio and secant ratio.
2. Define the term inverse cosine in your

own words.

Assignment

33°

15 m

X

R

T

S J

K

Fx
70°

60 mm

12 in.

19 in.

Q

PN X
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Stretch
1. Consider the bridge shown. Use the fi gure and the fact that n ACJ is congruent to nJDI, nHDI, and

nGEH to complete parts (a) through (e). Round each answer to the nearest tenth.

H

FB

IJ

4.7 m

35°
A G

EDC

a. Determine the width AG of the bridge.
b. Determine the height CJ of the bridge.
c. Determine the length of the support beam JD.
d. Determine the measure of ∠JDH.
e. Determine the distance CE across the top of the bridge.

2. Consider nABC.
a.  Calculate the sine of ∠B. Determine what measure of ∠A would have the

equivalent ratio.
b.  Calculate the cosine of ∠B. Determine what measure of ∠A would have

the equivalent ratio.
c.  Calculate the tangent of ∠B. Determine what measure of

∠A would have the equivalent ratio.

Review
1. Use the sine ratio, the cosecant ratio, or the inverse sine to solve for x. Round the answer to the

nearest tenth.
a.   b.

33 yd

43°

x 33.4 m 48.2 m

T

M
x°

G

3

4 5

A

BC
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2. The geometric mean of two numbers is 4  √ 
__

 3   . One of the numbers is 15. What is the other number?
3. Solve for the unknown side lengths.

4. Determine whether the triangles are similar. If so, write a similarity statement. Explain your reasoning.
a.   b.

x

y5

6

E

A

B C

D

30°

45°

374
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2. The geometric mean of two numbers is 4  √ 
__

 3   . One of the numbers is 15. What is the other number?
3. Solve for the unknown side lengths.

4. Determine whether the triangles are similar. If so, write a similarity statement. Explain your reasoning.
a.   b.

x

y5

6

E

A

B C

D

30°

45°

375
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Learning Goals
• Explore complement angle

relationships in a right triangle. 
• Solve problems using complement

angle relationships.

Warm Up
Solve for each unknown angle measure.

1. 

x°

72°

5
We Complement 
Each Other
Complement Angle Relationships

You have explored the ratios formed between two side lengths of a right triangle and how they 
relate to the acute angles within the triangle. How do the trigonometric ratios of the two acute 
angles in a right triangle compare to one another?

2. 

x°
29°

3. 

x°
54° ©

 C
ar

ne
gi

e 
Le

ar
ni

ng
, I

nc
.

M3-188   •   TOPIC 2: Trigonometry

GETTING STARTED

Angles Can Be Very Complementary!

Consider ∠ABC and ∠DEF.

1. Use a protractor to determine the measure of each angle.

2. Trace ∠ABC on a sheet of patty paper. Align  ̄BC  and  ̄ED  and then
trace the ray from point B to point F on your patty paper to
create ∠ABF.

3. What type of angle is ∠ABF? Justify your answer.

B E

F

C D

A

376
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Learning Goals
• Explore complement angle

relationships in a right triangle. 
• Solve problems using complement

angle relationships.

Warm Up
Solve for each unknown angle measure.

1.

x°

72°

5
We Complement
Each Other
Complement Angle Relationships

You have explored the ratios formed between two side lengths of a right triangle and how they
relate to the acute angles within the triangle. How do the trigonometric ratios of the two acute 
angles in a right triangle compare to one another?

2.

x°
29°

3. 

x°
54° ©

 C
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M3-188   •   TOPIC 2: Trigonometry

GETTING STARTED

Angles Can Be Very Complementary!

Consider ∠ABC and ∠DEF.

1. Use a protractor to determine the measure of each angle.

2. Trace ∠ABC on a sheet of patty paper. Align    ̄  BC    and    ̄  ED    and then
trace the ray from point B to point F on your patty paper to
create ∠ABF.

3. What type of angle is ∠ABF? Justify your answer.

B E

F

C D

A

377
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Angle ABC and angle DEF are complementary 
angles. The two acute angles in a right triangle 
are always complementary angles. 
Consider nPKR.

4. Explain how you know that ∠P and ∠R are complementary angles.

5. Write a ratio that represents sin ∠P.

6. Write a ratio that represents cos ∠R.

7. What do you notice about the ratios representing sin ∠P and
cos ∠R?

8. How does the ratio representing cos ∠P compare to the ratio
representing the sin ∠R?

Remember:

Two angles are 
complementary 
angles if the sum of 
the angle measures is 
equal to 90°.

P K8

10 6

R
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M3-190   •   TOPIC 2: Trigonometry

Consider nABC with right angle C. Angles A and B are complementary angles
because the sum of their measures is equal to 90°. The trigonometric ratios 
also have complementary relationships.

1. Use △ABC to complete the table.

2. Summarize the relationship between the trigonometric
functions of complementary angles.

Reference Angle sin cos tan csc sec cot

A

B

Complementary
Relationships

AC TIVIT Y

5.1

x°

(90 – x)° 

a

b
c

A

C B

378
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Angle ABC and angle DEF are complementary 
angles. The two acute angles in a right triangle 
are always complementary angles.
Consider nPKR.

4. Explain how you know that ∠P and ∠R are complementary angles.

5. Write a ratio that represents sin ∠P.

6. Write a ratio that represents cos ∠R.

7. What do you notice about the ratios representing sin ∠P and
cos ∠R?

8. How does the ratio representing cos ∠P compare to the ratio
representing the sin ∠R?

Remember:

Two angles are 
complementary
angles if the sum of 
the angle measures is 
equal to 90°.

P K8

10 6

R
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M3-190   •   TOPIC 2: Trigonometry

Consider nABC with right angle C. Angles A and B are complementary angles
because the sum of their measures is equal to 90°. The trigonometric ratios 
also have complementary relationships.

1. Use △ABC to complete the table.

2. Summarize the relationship between the trigonometric
functions of complementary angles.

Reference Angle sin cos tan csc sec cot

A

B

Complementary 
Relationships

AC TIVIT Y

5.1

x°

(90 – x)° 

a

b
c

A

C B
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In this activity, you will investigate the relationships between 
complementary trigonometric functions for 30°-60°-90° and 
45°-45°-90° triangles.

1. Use the complementary angle relationships, your knowledge
of the side relationships of special right triangles, and the
Pythagorean Theorem to complete the chart with the numeric
ratios for each triangle.

Using Complements
AC TIVIT Y

5.2

Reference Angle sin cos tan csc sec cot

45°

A

C B
30°

S R

Q

45°

Reference Angle sin cos tan csc sec cot

30°

60°
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2. Trafalgar Square is a tourist attraction located in London,
England. The name commemorates the Battle of Trafalgar (1805),
a British naval victory of the Napoleonic Wars over France.

a. Use a trigonometric function to solve for the dimensions of
Trafalgar Square.

b. Use the Pythagorean Theorem to verify the dimensions of
Trafalgar Square.

s meterss meters

s meters

s meters

24,200 meters
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In this activity, you will investigate the relationships between 
complementary trigonometric functions for 30°-60°-90° and 
45°-45°-90° triangles.

1. Use the complementary angle relationships, your knowledge
of the side relationships of special right triangles, and the
Pythagorean Theorem to complete the chart with the numeric
ratios for each triangle.

Using Complements
AC TIVIT Y

5.2

Reference Angle sin cos tan csc sec cot

45°

A

C B
30°

S R

Q

45°

Reference Angle sin cos tan csc sec cot

30°

60°
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2. Trafalgar Square is a tourist attraction located in London,
England. The name commemorates the Battle of Trafalgar (1805),
a British naval victory of the Napoleonic Wars over France.

a. Use a trigonometric function to solve for the dimensions of
Trafalgar Square.

b. Use the Pythagorean Theorem to verify the dimensions of
Trafalgar Square.

s meterss meters

s meters

s meters

24,200 meters
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In this activity, you will use your knowledge of trigonometric ratios to 
solve problems.

1. At an altitude of 1000 feet, a balloonist measures the angle of
depression from the balloon to the landing zone. The measure
of that angle is 15°. How far is the balloon from the landing zone?

2. An aircraft uses radar to spot another aircraft 8000 feet
away at a 12° angle of depression. Sketch the situation and
determine the vertical and horizontal separation between
the two aircraft.

An angle of 
depression is an angle 
below horizontal.

Applying Trigonometric Ratios
AC TIVIT Y

5.3

Landing zone

15°

1000 ft

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

M3-194   •   TOPIC 2: Trigonometry

3. To measure the width of the Grand Canyon, a surveyor stands at
a point on the North Rim of the canyon and measures the angle
of depression to a point directly across on the South Rim of the
canyon. The angle of depression is 19°.

At the surveyor’s position on the North Rim, the Grand Canyon
is 7256 feet above sea level. The point on the South Rim, directly
across, is 6159 feet above sea level. Sketch a diagram of the
situation and determine the width of the Grand Canyon at the
surveyor’s position.

4. Darius is camping in the woods. He notices on a map that his
campsite is 50 yards from the ranger station. He walks 18 yards
towards the ranger station before stopping to climb to the top of
a tree to locate the station. The tree forms the altitude of a right
triangle that connects the top of the tree, Darius’s campsite,
and the ranger station. Sketch a diagram of the situation and
determine the angle of depression formed by Darius’s sightline
to the ranger station.

Remember:

The altitude of a 
right triangle drawn
to its hypotenuse 
is the geometric 
mean between
the measures of 
the lengths of the 
segments of the 
hypotenuse.
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In this activity, you will use your knowledge of trigonometric ratios to 
solve problems.

1. At an altitude of 1000 feet, a balloonist measures the angle of
depression from the balloon to the landing zone. The measure
of that angle is 15°. How far is the balloon from the landing zone?

2. An aircraft uses radar to spot another aircraft 8000 feet
away at a 12° angle of depression. Sketch the situation and
determine the vertical and horizontal separation between
the two aircraft.

An angle of 
depression is an angle 
below horizontal.

Applying Trigonometric Ratios
AC TIVIT Y

5.3

Landing zone

15°

1000 ft
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3. To measure the width of the Grand Canyon, a surveyor stands at
a point on the North Rim of the canyon and measures the angle
of depression to a point directly across on the South Rim of the
canyon. The angle of depression is 19°.

At the surveyor’s position on the North Rim, the Grand Canyon
is 7256 feet above sea level. The point on the South Rim, directly
across, is 6159 feet above sea level. Sketch a diagram of the
situation and determine the width of the Grand Canyon at the
surveyor’s position.

4. Darius is camping in the woods. He notices on a map that his
campsite is 50 yards from the ranger station. He walks 18 yards
towards the ranger station before stopping to climb to the top of
a tree to locate the station. The tree forms the altitude of a right
triangle that connects the top of the tree, Darius’s campsite,
and the ranger station. Sketch a diagram of the situation and
determine the angle of depression formed by Darius’s sightline
to the ranger station.

Remember:

The altitude of a 
right triangle drawn 
to its hypotenuse 
is the geometric 
mean between 
the measures of 
the lengths of the 
segments of the 
hypotenuse.
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TALK the TALK

On a Need-to-Know Basis

Consider nABC.

1. Can you determine all of the unknown measures of any
right triangle if you know just one of the measures?
Explain your reasoning.

A

B

b

c
a

C

M3-196   •   TOPIC 2: Trigonometry
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Felix
You need to know any two measures of a right
triangle to determine all the unknown measures
of the triangle.

3. If c 5 8 and m∠A 5 32°, determine the other measures
of △ABC.

2. Felix made the given statement. Give a counterexample to
explain why Felix is incorrect.
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TALK the TALK

On a Need-to-Know Basis

Consider nABC.

1. Can you determine all of the unknown measures of any
right triangle if you know just one of the measures? 
Explain your reasoning.

A

B

b

c
a

C
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Felix
You need to know any two measures of a right 
triangle to determine all the unknown measures 
of the triangle.

3. If c 5 8 and m∠A 5 32°, determine the other measures
of △ABC.

2. Felix made the given statement. Give a counterexample to
explain why Felix is incorrect.
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Assignment

Practice
1. Use triangle XYZ to complete the table of ratios.

Reference 
Angle sin cos tan csc sec cot

∠ X

∠Y

X

Y

Z
x

y

z

Write
Describe the minimum side and angle 
measures you need to determine 
all the unknown measurements in a 
right triangle.

Remember
The sine of an angle is equal to the cosine of its 
 complement, the tangent of an angle is equal to the 
cotangent of its complement, and the secant of an 
angle is equal to the cosecant of its complement.

2. A pilot and co-pilot are performing a test run in a new airplane. The pilot is required to take off  and
fl y in a straight path at an angle of elevation that is between 33° and 35° until the plane reaches an
altitude of 10,000 feet. When the plane reaches 10,000 feet, the co-pilot will take over. Round each
distance to the nearest tenth.
a. Draw a fi gure to model this situation. Label the angle of elevation and the side opposite the angle

of elevation. Label the side adjacent to the angle of elevation as x and the hypotenuse as y.
b. Determine the minimum and maximum horizontal distance between the point of takeoff  and the

point at which the co-pilot takes over.
c.  What is the minimum distance that the pilot fl ies the plane? What is the maximum distance that

the pilot fl ies the plane?

Stretch
1. A hot air balloon leaves the ground at 8 A.M. People on the ground watching the balloon are

250 meters from the take off  point.
a. The people in the balloon wave when the angle of elevation of the balloon is 25°. How high up is

the balloon? Round the distance to the nearest tenth.
b. The angle of elevation increases by 6°. How much further up is the balloon? Round the distance to

the nearest tenth.
c. The balloon ascends another 24.9 meters. By how much did the angle of elevation increase?

M3-198   •   TOPIC 2: Trigonometry
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Review
1. Use the cosine ratio, the secant ratio, or the inverse cosine to solve for x. Round the answer to the

nearest tenth.
a.   b.C

M R
X

8.1 mm

9 mm

x

40 yd

58°

2. Imani places a mirror 35 feet from the base of an Elm tree. When she
stands at a distance of 4 feet from the mirror, she can see the top of
the tree in the refl ection. Imani is 5 feet 4 inches tall. Draw a diagram
to represent the situation. Then, determine the height of the tree.

3. Millie wants to know the distance between two points on a pond.
She sets up triangles as shown in the fi gure. Determine the distance
across the pond.

4. Determine if the triangles are similar. If so, write a similarity
statement. Explain your reasoning.
a. 

24 in.

12 in.

20 in.

40 in.

A
J L

B

K

C

92°

92°

b. 

18 mm

3 mm 6 mm

9 mm

LK

O N

M

18 ft

7 ft

5 ft
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Assignment

Practice
1. Use triangle XYZ to complete the table of ratios.

Reference 
Angle sin cos tan csc sec cot

∠ X

∠Y

X

Y

Z
x

y

z

Write
Describe the minimum side and angle 
measures you need to determine 
all the unknown measurements in a 
right triangle.

Remember
The sine of an angle is equal to the cosine of its 
 complement, the tangent of an angle is equal to the 
cotangent of its complement, and the secant of an 
angle is equal to the cosecant of its complement.

2. A pilot and co-pilot are performing a test run in a new airplane. The pilot is required to take off  and
fl y in a straight path at an angle of elevation that is between 33° and 35° until the plane reaches an
altitude of 10,000 feet. When the plane reaches 10,000 feet, the co-pilot will take over. Round each
distance to the nearest tenth.
a. Draw a fi gure to model this situation. Label the angle of elevation and the side opposite the angle

of elevation. Label the side adjacent to the angle of elevation as x and the hypotenuse as y.
b. Determine the minimum and maximum horizontal distance between the point of takeoff  and the

point at which the co-pilot takes over.
c.  What is the minimum distance that the pilot fl ies the plane? What is the maximum distance that

the pilot fl ies the plane?

Stretch
1. A hot air balloon leaves the ground at 8 A.M. People on the ground watching the balloon are

250 meters from the take off  point.
a. The people in the balloon wave when the angle of elevation of the balloon is 25°. How high up is

the balloon? Round the distance to the nearest tenth.
b. The angle of elevation increases by 6°. How much further up is the balloon? Round the distance to

the nearest tenth.
c. The balloon ascends another 24.9 meters. By how much did the angle of elevation increase?
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Review
1. Use the cosine ratio, the secant ratio, or the inverse cosine to solve for x. Round the answer to the

nearest tenth.
a.   b.C

M R
X

8.1 mm

9 mm

x

40 yd

58°

2. Imani places a mirror 35 feet from the base of an Elm tree. When she
stands at a distance of 4 feet from the mirror, she can see the top of
the tree in the refl ection. Imani is 5 feet 4 inches tall. Draw a diagram
to represent the situation. Then, determine the height of the tree.

3. Millie wants to know the distance between two points on a pond.
She sets up triangles as shown in the fi gure. Determine the distance
across the pond.

4. Determine if the triangles are similar. If so, write a similarity
statement. Explain your reasoning.
a. 

24 in.

12 in.

20 in.

40 in.

A
J L

B

K

C

92°

92°

b. 

18 mm

3 mm 6 mm

9 mm

LK

O N

M

18 ft

7 ft

5 ft
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Learning Goals
• Derive the formula for the area of a triangle using the

sine function. 
• Derive the Law of Sines.
• Derive the Law of Cosines.
• Use trigonometric ratios, the Pythagorean Theorem, the

Law of Sines, and the Law of Cosines in applied problems
involving right triangles and other triangles.

You have explored the trigonometric ratios that exist between the side lengths of right triangles. 
How can these ratios be used to determine unknown side lengths or angle measures of triangles 
that are not right triangles?

Key Terms
• Law of Sines
• Law of Cosines

Warm Up
Solve for x in each right triangle.

1. 

18

10

x

2. 
20

36°
x

3. 
12

7

x°

A Deriving Force
Deriving the Triangle Area Formula, the Law of Sines, 
and the Law of Cosines

6
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GETTING STARTED

That’s Not Right!

Whether you are determining the area of a right triangle, solving for the
unknown side lengths of a right triangle, or solving for the unknown
angle measurements in a right triangle, the solution paths are fairly 
straightforward. You can use what you learned previously, such as the 
area formula for a triangle, the Pythagorean Theorem, and the Triangle 
Sum Theorem.

1. Consider △ABC as shown.

a. Can you use the area formula to determine the area of the
triangle? Explain your reasoning.

b. Can you use the Pythagorean Theorem to determine the
unknown length of the triangle? Explain your reasoning.

c. Can you use the Triangle Sum Theorem to determine the
unknown angle measurements? Explain your reasoning.

2. How could you calculate the area of △ABC?

A

B

C32°
22 cm

18 cm
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Learning Goals
• Derive the formula for the area of a triangle using the

sine function. 
• Derive the Law of Sines.
• Derive the Law of Cosines.
• Use trigonometric ratios, the Pythagorean Theorem, the

Law of Sines, and the Law of Cosines in applied problems
involving right triangles and other triangles.

You have explored the trigonometric ratios that exist between the side lengths of right triangles. 
How can these ratios be used to determine unknown side lengths or angle measures of triangles 
that are not right triangles?

Key Terms
• Law of Sines
• Law of Cosines

Warm Up
Solve for x in each right triangle.

1. 

18

10

x

2. 
20

36°
x

3. 
12

7

x°

A Deriving Force
Deriving the Triangle Area Formula, the Law of Sines, 
and the Law of Cosines

6
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M3-200   •   TOPIC 2: Trigonometry

GETTING STARTED

That’s Not Right!

Whether you are determining the area of a right triangle, solving for the 
unknown side lengths of a right triangle, or solving for the unknown 
angle measurements in a right triangle, the solution paths are fairly 
straightforward. You can use what you learned previously, such as the 
area formula for a triangle, the Pythagorean Theorem, and the Triangle 
Sum Theorem.

1. Consider △ABC as shown.

a. Can you use the area formula to determine the area of the
triangle? Explain your reasoning.

b. Can you use the Pythagorean Theorem to determine the
unknown length of the triangle? Explain your reasoning.

c. Can you use the Triangle Sum Theorem to determine the
unknown angle measurements? Explain your reasoning.

2. How could you calculate the area of △ABC?

A

B

C32°
22 cm

18 cm
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Deriving Another Version 
of the Area Formula

AC TIVIT Y

6.1

Solving for unknown measurements of sides or angles of a triangle 
becomes more involved if the given triangle is not a right triangle.

In this lesson, you will explore how trigonometric ratios are useful 
when determining the area of any triangle, solving for unknown side 
lengths of any triangle, and solving for unknown angle measures 
in any triangle.

1. Analyze △ABC.

a. Write the formula for the area of △ABC in
terms of b and h.

b. Write the ratio that represents sin C and solve for the
height, h.

c. Rewrite the formula you wrote for the area of △ABC in
part (a) by substituting the expression for the value of h
from part (b).

The area formula, A 5    1 __ 2   ab ? sin C, can be used to determine the area of
any triangle if you know the lengths of two sides and the measure of the 
included angle.

2. Use a trigonometric ratio to determine the area of
the triangle.

B

x D b � x

h ac

CA

A

B

C
32°

22 cm

18 cm

Remember:

The sine of an angle in 
a right triangle is the 
ratio of the length of 
the opposite side 
to the length of 
the hypotenuse.
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Deriving the Law of Sines
AC TIVIT Y

6.2

You have used the trigonometric ratios to solve for unknown side lengths 
and angle measures in right triangles. Let’s explore relationships between 
side lengths and angle measures in any triangle.

1. Analyze △ABC with height h.

A

B

C

c ah

b

a. Write a ratio to represent sin A, and then solve for the
height, h.

b. Consider the right triangle with C as a vertex and h as a side.
Write a ratio that represents sin C, and then solve for the
height, h.

c. What can you conclude about the relationship between
c ? sin A and a ? sin C?

d. Express c ? sin A 5 a ? sin C as a proportion by dividing both
sides of the equation by ac.
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Deriving Another Version
of the Area Formula

AC TIVIT Y

6.1

Solving for unknown measurements of sides or angles of a triangle
becomes more involved if the given triangle is not a right triangle.

In this lesson, you will explore how trigonometric ratios are useful 
when determining the area of any triangle, solving for unknown side 
lengths of any triangle, and solving for unknown angle measures
in any triangle.

1. Analyze △ABC.

a. Write the formula for the area of △ABC in
terms of b and h.

b. Write the ratio that represents sin C and solve for the
height, h.

c. Rewrite the formula you wrote for the area of △ABC in
part (a) by substituting the expression for the value of h
from part (b).

The area formula, A 5
1__
2ab ? sin C, can be used to determine the area of

any triangle if you know the lengths of two sides and the measure of the
included angle.

2. Use a trigonometric ratio to determine the area of
the triangle.

B

x D b � x

h ac

CA

A

B

C
32°

22 cm

18 cm

Remember:

The sine of an angle in 
a right triangle is the 
ratio of the length of 
the opposite side 
to the length of 
the hypotenuse.
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Deriving the Law of Sines
AC TIVIT Y

6.2

You have used the trigonometric ratios to solve for unknown side lengths 
and angle measures in right triangles. Let’s explore relationships between 
side lengths and angle measures in any triangle.

1. Analyze △ABC with height h.

A

B

C

c ah

b

a. Write a ratio to represent sin A, and then solve for the
height, h.

b. Consider the right triangle with C as a vertex and h as a side.
Write a ratio that represents sin C, and then solve for the
height, h.

c. What can you conclude about the relationship between
c ? sin A and a ? sin C?

d. Express c ? sin A 5 a ? sin C as a proportion by dividing both
sides of the equation by ac.
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2. Analyze △ABC using height k.

A

B

C

c

b

a
k

a. Write a ratio that represents sin B, and then solve for the
height, k.

b. Write a ratio that represents sin C, and then solve for the
height, k.

c. What can you conclude about the relationship between
c ? sin B and b ? sin C?

d. Express c ? sin B 5 b ? sin C as a proportion by dividing both
sides of the equation by bc.

3. Derive the Law of Sines by combining the proportions formed in
Question 1, part (d) and Question 2, part (d).

M3-204   •   TOPIC 2: Trigonometry

5. In △ABC, side c measures 35 inches, side b measures
28 inches, and m∠B 5 40°. Taggert calculated m∠C as shown.

   sin 40 _______ 28    5    sin C___
35 

35 ? sin 40 5 28 ? sin C
22.5 ≈ 28 · sin C
sin C ≈ 0.8 and sin21 C ≈ 53.1°

Since 180° 2 53.1° 5 126.9°, the measure of angle C could be 
53.1° or 126.9°.

Is Taggert correct? Use a drawing to justify your reasoning. 

The Law of Sines, or    sin A _____ a    5    sin B _____ b    5    sin C _____ c   , can be used to determine the
unknown side lengths or the unknown angle measures in any triangle.

4. Use the Law of Sines to determine the measure of ∠Q.

P

Q

R51°
22 cm

18 cm
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2. Analyze △ABC using height k.

A

B

C

c

b

a
k

a. Write a ratio that represents sin B, and then solve for the
height, k.

b. Write a ratio that represents sin C, and then solve for the
height, k.

c. What can you conclude about the relationship between
c ? sin B and b ? sin C?

d. Express c ? sin B 5 b ? sin C as a proportion by dividing both
sides of the equation by bc.

3. Derive the Law of Sines by combining the proportions formed in
Question 1, part (d) and Question 2, part (d).

M3-204   •   TOPIC 2: Trigonometry

5. In △ABC, side c measures 35 inches, side b measures
28 inches, and m∠B 5 40°. Taggert calculated m∠C as shown.

   sin 40 _______ 28    5    sin C___
35 

35 ? sin 40 5 28 ? sin C
22.5 ≈ 28 · sin C
sin C ≈ 0.8 and sin21 C ≈ 53.1°

Since 180° 2 53.1° 5 126.9°, the measure of angle C could be 
53.1° or 126.9°.

Is Taggert correct? Use a drawing to justify your reasoning. 

The Law of Sines, or    sin A _____ a    5    sin B _____ b    5    sin C _____ c   , can be used to determine the
unknown side lengths or the unknown angle measures in any triangle.

4. Use the Law of Sines to determine the measure of ∠Q.

P

Q

R51°
22 cm

18 cm
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The Law of Sines is one relationship between the side lengths and 
angle measures of any triangle. Another relationship is called the 
Law of Cosines.

1. Analyze △ABC.

a. Write a ratio that represents sin A,
and then solve for the height, h.

b. Write a ratio that represents cos A, and then solve for x.

c. Solve for a2 using the Pythagorean Theorem.

d. Substitute the expressions for h and x into the equation
in part (c).

e. Rewrite the equation you wrote in part (d).

Deriving the Law of Cosines
AC TIVIT Y

6.3

Remember:

The Pythagorean 
identity states that 
sin2 θ 1 cos2 θ 5 1. 
The symbol θ 
represents an 
angle measure.

A

B

C

c ah

x b – x
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M3-206   •   TOPIC 2: Trigonometry

2. Repeat the steps in Question 1
to solve for b2.

3. Repeat the steps in Question 1
to solve for c2.

The Law of Cosines, or

a2 5 b2 1 c2 2 2bc ? cos A
b2 5 a2 1 c2 2 2ac ? cos B
 c2 5 a2 1 b2 2 2ab ? cos C

can be used to determine the unknown lengths of sides or the unknown 
measures of angles in any triangle.

4. Why is the Pythagorean Theorem considered to be a special case
of the Law of Cosines?

A

B

C

c

b

a � x

x

k

A

B

C

c ah

x b � x
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The Law of Sines is one relationship between the side lengths and 
angle measures of any triangle. Another relationship is called the 
Law of Cosines.

1. Analyze △ABC.

a. Write a ratio that represents sin A,
and then solve for the height, h.

b. Write a ratio that represents cos A, and then solve for x.

c. Solve for a2 using the Pythagorean Theorem.

d. Substitute the expressions for h and x into the equation
in part (c).

e. Rewrite the equation you wrote in part (d).

Deriving the Law of Cosines
AC TIVIT Y

6.3

Remember:

The Pythagorean 
identity states that 
sin2 θ 1 cos2 θ 5 1. 
The symbol θ 
represents an 
angle measure.

A

B

C

c ah

x b – x
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M3-206   •   TOPIC 2: Trigonometry

2. Repeat the steps in Question 1
to solve for b2.

3. Repeat the steps in Question 1
to solve for c2.

The Law of Cosines, or

a2 5 b2 1 c2 2 2bc ? cos A
b2 5 a2 1 c2 2 2ac ? cos B
 c2 5 a2 1 b2 2 2ab ? cos C

can be used to determine the unknown lengths of sides or the unknown 
measures of angles in any triangle.

4. Why is the Pythagorean Theorem considered to be a special case
of the Law of Cosines?

A

B

C

c

b

a � x

x

k

A

B

C

c ah

x b � x
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A surveyor was hired to determine the approximate length of a proposed 
tunnel, which will be necessary to complete a new highway. A mountain 
stretches from point A to point B as shown. The surveyor stands at point C 
and measures the distance from where she is standing to both points A 
and B, then measures the angle formed between these two distances.

1. Use the surveyor’s measurements to determine the length of
the proposed tunnel.

2. A nature lover decides to use geometry to
determine if she can swim across a river. She
locates two points, A and B, along one side of the
river and determines the distance between these
points is 250 meters. She then spots a point C
on the other side of the river and measures the
angles formed using point C to point A and then
point C to point B. She determines the measure of
the angle whose vertex is located at point A to be
35° and the angle whose vertex is located at
point B to be 127° as shown.

How did she determine the distance across
the river from point B to point C and what is
that distance?

A
B

C

122°

4,500 ft 6,800 ft

Applying Trigonometric Laws
AC TIVIT Y

6.4

250 m 

127° 
A

35°

Distance
across river

B

C
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M3-208   •   TOPIC 2: Trigonometry

3. A typical direct flight from Pittsburgh, Pennsylvania, to New
York City is approximately 368 miles. A pilot alters the course of
his aircraft 33° for 85 miles to avoid a storm and then turns the
aircraft heading straight for New York City, as shown.

Pittsburgh

New York City 

368 miles

85 miles
33°

a. How many additional miles did the aircraft travel to avoid
the storm?

b. If a commercial jet burns an average of 11.875 liters per
kilometer, and the cost of jet fuel is $3.16 per gallon, how
much did this alteration in route cost the airline company?
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A surveyor was hired to determine the approximate length of a proposed 
tunnel, which will be necessary to complete a new highway. A mountain
stretches from point A to point B as shown. The surveyor stands at point C
and measures the distance from where she is standing to both points A
and B, then measures the angle formed between these two distances.

1. Use the surveyor’s measurements to determine the length of
the proposed tunnel.

2. A nature lover decides to use geometry to
determine if she can swim across a river. She
locates two points, A and B, along one side of the
river and determines the distance between these
points is 250 meters. She then spots a point C
on the other side of the river and measures the
angles formed using point C to point A and then
point C to point B. She determines the measure of
the angle whose vertex is located at point A to be
35° and the angle whose vertex is located at
point B to be 127° as shown.

How did she determine the distance across
the river from point B to point C and what is
that distance?

A
B

C

122°

4,500 ft 6,800 ft

Applying Trigonometric Laws
AC TIVIT Y

6.4

250 m 

127° 
A

35°

Distance
across river

B

C
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M3-208   •   TOPIC 2: Trigonometry

3. A typical direct flight from Pittsburgh, Pennsylvania, to New
York City is approximately 368 miles. A pilot alters the course of
his aircraft 33° for 85 miles to avoid a storm and then turns the
aircraft heading straight for New York City, as shown.

Pittsburgh

New York City 

368 miles

85 miles
33°

a. How many additional miles did the aircraft travel to avoid
the storm?

b. If a commercial jet burns an average of 11.875 liters per
kilometer, and the cost of jet fuel is $3.16 per gallon, how
much did this alteration in route cost the airline company?

397

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



LESSON 6: A Deriving Force   •   M3-209

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

NOTESTALK the TALK

Lay Down the Law 

Each of the trigonometric laws you learned in this lesson is useful in 
determining unknown measures in any triangle, depending on which 
measures are known.

1. When is the Law of Sines useful to determine
unknown measures?

2. When is the Law of Cosines useful to determine
unknown measures?

3. For each triangle, state your strategy for solving for x—the
Law of Sines or the Law of Cosines.

a. 

51°

50°

12

B

A

Cx

b. 

x°

50°

12 18

B

A

C
15

c. 

82°

12 x

B

A

C
15

d. 

51°

12

x°B

A

C
15

398



LESSON 6: A Deriving Force   •   M3-209

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

NOTESTALK the TALK

Lay Down the Law 

Each of the trigonometric laws you learned in this lesson is useful in 
determining unknown measures in any triangle, depending on which 
measures are known.

1. When is the Law of Sines useful to determine
unknown measures?

2. When is the Law of Cosines useful to determine
unknown measures?

3. For each triangle, state your strategy for solving for x—the
Law of Sines or the Law of Cosines.

a. 

51°

50°

12

B

A

Cx

b. 

x°

50°

12 18

B

A

C
15

c. 

82°

12 x

B

A

C
15

d. 

51°

12

x°B

A

C
15
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Assignment

Practice
1. Solve for x in each triangle. Round each answer to the nearest tenth.

a. 

53°

5 m

7 m

x°

 b. 
102°

12 in.

9 in.

x in.

c. 

29°
118°

11 ftx

d. 
x°

5.9 cm

3.1 cm
4.3 cm

Remember
The area formula A 5    1 __ 2   ab ? sin C can be used to determine the area of any triangle if you know the
lengths of two sides and the measure of the included angle.
The Law of Sines, or    sin A _____ a    5    sin B _____ b    5    sin C _____ c   , can be used to determine the unknown side lengths or
unknown angle measures in any triangle.
The Law of Cosines, a2 5 b2 1 c2 2 2bc ? cos A, b2 5 a2 1 c2 2 2ac ? cos B, and c2 5 a2 1 b2 2 2ab ? cos C, 
can be used to determine the unknown lengths of sides or the unknown measures of angles in 
any triangle.

Write
Defi ne each term in your own words.
1. Law of Sines
2. Law of Cosines
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M3-212   •   TOPIC 2: Trigonometry

2. Emily and Joe are designing a fenced backyard
play space for their children Max and Caroline.
They start out by considering two designs
for a triangular play space. They have made
measurements in their yard and determined
that either design would fit into the space that
is available.
a. Explain how Emily and Joe can use trigonometry to calculate the area and perimeter of the

possible play spaces.
b. Calculate the area of the play space for each design.
c. Calculate the perimeter of the play space for each design.
d. Which design do you think Emily and Joe should choose? Explain your reasoning.

Stretch
1. Consider the triangle shown.

a. Determine the area of the triangle. Round your
answer to the nearest tenth.

b. Determine the perimeter of the triangle. Round your
answer to the nearest tenth.

2. Consider the graph shown.
a. Is the graph continuous or discrete?
b. Does the graph contain a maximum?

If so, what is the maximum?
c. Does the graph contain a minimum?

If so, what is the minimum?
d. Approximately where are the x-intercepts?
e. Where is the y-intercept?
f. Do you notice a pattern in the graph?

Explain your reasoning.

x

5

10

5 10 15 200

y

–5

15

A A

C CB B

8 ft 8 ft

11 ft 11 ft
80° 110°

15 ft

50 ft

115°

Review
1. Determine the cosine of each angle measure’s complement.

a. 30º b. 45º
2. Identify the theorem that proves △ABC and △XYZ are similar.

Explain your reasoning.

YC

B

A X

xa

Z

75°

15

21

75°

14

10
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Assignment

Practice
1. Solve for x in each triangle. Round each answer to the nearest tenth.

a. 

53°

5 m

7 m

x°

 b. 
102°

12 in.

9 in.

x in.

c. 

29°
118°

11 ftx

d. 
x°

5.9 cm

3.1 cm
4.3 cm

Remember
The area formula A 5    1 __ 2   ab ? sin C can be used to determine the area of any triangle if you know the
lengths of two sides and the measure of the included angle.
The Law of Sines, or    sin A _____ a    5    sin B _____ b    5    sin C _____ c   , can be used to determine the unknown side lengths or
unknown angle measures in any triangle.
The Law of Cosines, a2 5 b2 1 c2 2 2bc ? cos A, b2 5 a2 1 c2 2 2ac ? cos B, and c2 5 a2 1 b2 2 2ab ? cos C, 
can be used to determine the unknown lengths of sides or the unknown measures of angles in 
any triangle.

Write
Defi ne each term in your own words.
1. Law of Sines
2. Law of Cosines
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2. Emily and Joe are designing a fenced backyard
play space for their children Max and Caroline.
They start out by considering two designs
for a triangular play space. They have made
measurements in their yard and determined
that either design would fi t into the space that
is available.
a.  Explain how Emily and Joe can use trigonometry to calculate the area and perimeter of the

possible play spaces.
b. Calculate the area of the play space for each design.
c. Calculate the perimeter of the play space for each design.
d. Which design do you think Emily and Joe should choose? Explain your reasoning.

Stretch
1. Consider the triangle shown.

a. Determine the area of the triangle. Round your
answer to the nearest tenth.

b. Determine the perimeter of the triangle. Round your
answer to the nearest tenth.

2. Consider the graph shown.
a. Is the graph continuous or discrete?
b. Does the graph contain a maximum?

If so, what is the maximum?
c. Does the graph contain a minimum?

If so, what is the minimum?
d. Approximately where are the x-intercepts?
e. Where is the y-intercept?
f. Do you notice a pattern in the graph?

Explain your reasoning.

x

5

10

5 10 15 200

y

–5

15

A A

C CB B

8 ft 8 ft

11 ft 11 ft
80° 110°

15 ft

50 ft

115°

Review
1. Determine the cosine of each angle measure’s complement.

a. 30º b. 45º
2. Identify the theorem that proves △ABC and △XYZ are similar.

Explain your reasoning.

YC

B

A X

xa

Z

75°

15

21

75°

14

10
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Topic 2

TRIGONOMETRY

I. Exploring Trigonometric Ratios

A. Determine the ratio    
opposite

 ____________ hypotenuse    using ∠A as the reference angle in each triangle. Write your
answers as fractions in simplest form.

 1. 

  

10

8

6

B

CA

 2. 

  10

2426

C

B

A

Skills Practice
Name  Date 

 3. 

  8

15

C

B

A

 4. 

  24

7

C

B

A

TRIGONOMETRY: Skills Practice   •   115
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Name  Date 

Topic 2

TRIGONOMETRY

 5. 

9

12

C

B

A

 6. 

1

3

C

B

A

 1. 

  20

25
15

C

B

A

 2. 

  16

30
34

C

B

A

B. Determine the ratio    
adjacent

 ____________ hypotenuse    using ∠A as the reference angle in each triangle. Write your
answers as fractions in simplest form.

 3. 

  4.8

1.4

C

B

A

 4. 

4

4

C

A

B
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Topic 2

TRIGONOMETRY

I. Exploring Trigonometric Ratios

A. Determine the ratio    
opposite

 ____________ hypotenuse    using ∠A as the reference angle in each triangle. Write your
answers as fractions in simplest form.

 1. 

  

10

8

6

B

CA

 2. 

  10

2426

C

B

A

Skills Practice
Name  Date 

 3. 

  8

15

C

B

A

 4. 

  24

7

C

B

A
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Name  Date 

Topic 2

TRIGONOMETRY

 5. 

9

12

C

B

A

 6. 

1

3

C

B

A

 1. 

  20

25
15

C

B

A

 2. 

  16

30
34

C

B

A

B. Determine the ratio    
adjacent

 ____________ hypotenuse    using ∠A as the reference angle in each triangle. Write your
answers as fractions in simplest form.

 3. 

  4.8

1.4

C

B

A

 4. 

4

4

C

A

B
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Topic 2

TRIGONOMETRY

 5. 

1.0

2.4

C

B

A

 6. 

2

C

B

A 32

C. Determine the ratios    
opposite

 ____________ hypotenuse   ,    
adjacent

 ____________ hypotenuse   , and    
opposite

 _________ adjacent    using ∠A as the reference angle in each
triangle. Write your answers as fractions in simplest form.

 1. 

  24

30
18

C

B

A

 2. 

1.2

1.3
0.5

C

B

A
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Name  Date 

Topic 2

TRIGONOMETRY

 3. 

  24

51

C

A

B

 4. 

C

B

A 20

29

 5. 

25

C

B

A

5

 6. 

  6

12

C

B

A

D. In each fi gure, triangles ABC and ADE are similar by the AA Similarity Theorem. Calculate the
indicated ratio twice, fi rst using △ABC and then using △ADE.

 1.    
opposite

 ____________ hypotenuse    for reference angle A

  44

3

5

5
6

E

D

A C

B

 2.    
adjacent

 ____________ hypotenuse    for reference angle A

  3015

8

34

17
24

E

D

A C

B
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Topic 2

TRIGONOMETRY

5. 

1.0

2.4

C

B

A

6. 

2

C

B

A 32

C. Determine the ratios
opposite____________

hypotenuse,  
adjacent____________

hypotenuse, and  
opposite_________
adjacent using ∠A as the reference angle in each

triangle. Write your answers as fractions in simplest form.

1. 

24

30
18

C

B

A

2. 

1.2

1.3
0.5

C

B

A
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TRIGONOMETRY

3. 

  24

51

C

A

B

4. 

C

B

A 20

29

5. 

25

C

B

A

5

6. 

  6

12

C

B

A

D. In each fi gure, triangles ABC and ADE are similar by the AA Similarity Theorem. Calculate the
indicated ratio twice, fi rst using △ABC and then using △ADE.

1. 
opposite

 ____________ hypotenuse    for reference angle A

  44

3

5

5
6

E

D

A C

B

2. 
adjacent

 ____________ hypotenuse    for reference angle A

  3015

8

34

17
24

E

D

A C

B
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Topic 2

TRIGONOMETRY

3. 
opposite

 ____________ hypotenuse    for reference angle A

210

215

15

25

10

10

D

E A

B

C

4. 
adjacent

 ____________ hypotenuse    for reference angle A

323

4
3

2

2
B

D

C AE

5. 
opposite

 _________ adjacent    for reference angle A

  3015

8

34

17
24

E

D

A C

B

6. 
opposite

 _________ adjacent    for reference angle A

  6.02.0

2.12.9

8.7

8.4

E

D

A C

B

1. 

B
2 ft

2 ft

  tan B 5

 2.

2 ft3

2 ft3

B
  tan B 5

II. Calculating Trigonometric Ratios

A. Calculate the tangent of the indicated angle in each triangle. Write your answers in simplest form.
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3. 

20 m

25 m

C

tan C 5

4. 

C

32 m

40 m

tan C 5

5. 

15 m
D

2 m2

tan D 5

6. 

3 ft

5 ft5

D
tan D 5

B. Calculate the cotangent of the indicated angle in each triangle. Write your answers in simplest form.

1. 

4 ft

3 ft

A

cot A 5

2.

8 ft

6 ft

A

cot A 5
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 3.    
opposite

 ____________ hypotenuse    for reference angle A

210

215

15

25

10

10

D

E A

B

C

 4.    
adjacent

 ____________ hypotenuse    for reference angle A

323

4
3

2

2
B

D

C AE

 5.    
opposite

 _________ adjacent    for reference angle A

  3015

8

34

17
24

E

D

A C

B

 6.    
opposite

 _________ adjacent    for reference angle A

  6.02.0

2.12.9

8.7

8.4

E

D

A C

B

1. 

B
2 ft

2 ft

  tan B 5

 2.

2 ft3

2 ft3

B
  tan B 5

II. Calculating Trigonometric Ratios

A. Calculate the tangent of the indicated angle in each triangle. Write your answers in simplest form.
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 3. 

20 m

25 m

C

  tan C 5

 4. 

C

32 m

40 m

  tan C 5

 5. 

15 m
D

2 m2

  tan D 5

 6. 

3 ft

5 ft5

D
  tan D 5

B. Calculate the cotangent of the indicated angle in each triangle. Write your answers in simplest form.

1. 

4 ft

3 ft

A

  cot A 5

 2.

8 ft

6 ft

A

  cot A 5
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 3. 

15 yd

7 yd

F

  cot F 5

 4. 

6 yd2
F

6 yd

  cot F 5

 5. 

2 ft4

2 ft4

A
  cot A 5

 6. 

40 m

32 m A

  cot A 5

1. 

3 ft3

B

6 ft

  sin B 5

 2.

7 ft

14 ft

B
  sin B 5

C. Calculate the sine of the indicated angle in each triangle. Write your answers in simplest form.
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 3. 

  

35 m
25 m

C
  sin C 5

 4. 

2 m2

C

15 m

  sin C 5

 5. 

D

3 m
3 m

36

  sin D 5

 6. 

3 m

54 m

6

D
  sin D 5
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3. 

15 yd

7 yd

F

cot F 5

4. 

6 yd2
F

6 yd

cot F 5

5. 

2 ft4

2 ft4

A
cot A 5

6. 

40 m

32 m A

cot A 5

1. 

3 ft3

B

6 ft

sin B 5

2.

7 ft

14 ft

B
sin B 5

C. Calculate the sine of the indicated angle in each triangle. Write your answers in simplest form.
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3. 

  

35 m
25 m

C
  sin C 5

4. 

2 m2

C

15 m

  sin C 5

5. 

D

3 m
3 m

36

  sin D 5

6. 

3 m

54 m

6

D
  sin D 5
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1. 

  

12 ft
8 ft

A
  csc A 5

 2.

2 ft2

A

2 ft
  csc A 5

3. 

15 yd

25 yd
20 yd

F

  csc F 5

4. 

12 yd

6 yd
F

3 yd6

  csc F 5

5. 

2 m4
3 m3

P

  csc P 5

6. 

P

50 mm
16 mm

  csc P 5

D. Calculate the cosecant of the indicated angle in each triangle. Write your answers in simplest form.
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1. 

3 ft3

6 ft

B

cos B 5

2.

14 ft

7 ft B

cos B 5

3. 

35 m25 m

C

cos C 5

4. 

15 m

C
2 m2

cos C 5

5. 

3 m36 3 m

D
cos D 5

6. 

54 m

3 m6
D

cos D 5

E. Calculate the cosine of the indicated angle in each triangle. Write your answers in simplest form.
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1. 

  

12 ft
8 ft

A
  csc A 5

 2.

2 ft2

A

2 ft
  csc A 5

 3. 

15 yd

25 yd
20 yd

F

  csc F 5

 4. 

12 yd

6 yd
F

3 yd6

  csc F 5

 5. 

2 m4
3 m3

P

  csc P 5

 6. 

P

50 mm
16 mm

  csc P 5

D. Calculate the cosecant of the indicated angle in each triangle. Write your answers in simplest form.
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1. 

3 ft3

6 ft

B

  cos B 5

 2.

14 ft

7 ft B

  cos B 5

 3. 

35 m25 m

C

  cos C 5

 4. 

15 m

C
2 m2

  cos C 5

 5. 

3 m36 3 m

D
  cos D 5

 6. 

54 m

3 m6
D

  cos D 5

E. Calculate the cosine of the indicated angle in each triangle. Write your answers in simplest form.
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1. 

12 ft

8 ftA

  sec A 5

 2. 

2 ft2
2 ft

A
  sec A 5

3. 

15 yd

25 yd
20 yd

F

  sec F 5

 4. 

12 yd

6 yd
F

3 yd6

  sec F 5

5. 

  

6
3

P R
  sec P 5

 6. 

  

P

Q

17

15
  sec P 5

F. Calculate the secant of the indicated angle in each triangle. Write your answers in simplest form.
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1. 

x

40°

2 ft

 2.

x

60°

6 ft

 3. 

x

20°

15 m

 4. 

x

5°

2 m

 5. 

x

25°

11 yd

 6. 

x
63°

2 yd3

III. Determining Unknown Lengths Using Trigonometric Ratios

A. Calculate the missing length of each triangle. Round your answers to the nearest hundredth.
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1. 

12 ft

8 ftA

  sec A 5

 2. 

2 ft2
2 ft

A
  sec A 5

3. 

15 yd

25 yd
20 yd

F

  sec F 5

 4. 

12 yd

6 yd
F

3 yd6

  sec F 5

5. 

  

6
3

P R
  sec P 5

 6. 

  

P

Q

17

15
  sec P 5

F. Calculate the secant of the indicated angle in each triangle. Write your answers in simplest form.
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1. 

x

40°

2 ft

 2.

x

60°

6 ft

 3. 

x

20°

15 m

 4. 

x

5°

2 m

 5. 

x

25°

11 yd

 6. 

x
63°

2 yd3

III. Determining Unknown Lengths Using Trigonometric Ratios

A. Calculate the missing length of each triangle. Round your answers to the nearest hundredth.
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 7. 

x

40°

2 ft

 8. 

60°
6 ft

x

 9. 

20°

15 m
x

 10. 

5°

2 m

x

 11. 

25°

11 yd

x

 12. 

63°

2 m3x
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 13. 

x
40°

2 ft

 14. 

60°6 ft x

 15. 

20°

15 m

x

 16. 

5°
2 m

x

 17. 

25°

11 yd

x

 18. 

63° 2 yd3x

1. A boat travels in the following path. How far
north did it travel?

23°

45 miles

N

2. During a group hike, a park ranger makes
the following path. How far west did
they travel?

12°

2 miles
N

B. Solve each problem. Round your answers to the nearest hundredth.
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7.

x

40°

2 ft

8. 

60°
6 ft

x

9. 

20°

15 m
x

10. 

5°

2 m

x

11.

25°

11 yd

x

 12.

63°

2 m3x
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 13. 

x
40°

2 ft

 14. 

60°6 ft x

 15. 

20°

15 m

x

 16. 

5°
2 m

x

 17. 

25°

11 yd

x

 18. 

63° 2 yd3x

1. A boat travels in the following path. How far
north did it travel?

23°

45 miles

N

2. During a group hike, a park ranger makes
the following path. How far west did
they travel?

12°

2 miles
N

B. Solve each problem. Round your answers to the nearest hundredth.
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3. A surveyor makes the following diagram of a
hill. What is the height of the hill?

35°
2450 ft

4. To determine the height of a tree, a botanist
makes the following diagram. What is the
height of the tree?

70°

20 ft

5. A scout troop traveled 12 miles from camp,
as shown on the map below. How far north
did they travel?

18°

12 miles

N

6. An ornithologist tracked a Cooper’s hawk
that traveled 23 miles. How far east did the
bird travel?

15°

23 miles

N
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7. An architect needs to use a diagonal
support in an arch. Her company drew
the following diagram. How long does the
diagonal support have to be?

35°

12 ft

8. A hot air balloon lifts 125 feet into the air.
The diagram below shows that the hot air
balloon was blown to the side. How long is
the piece of rope that connects the balloon
to the ground?

9°

125 ft

9. The path of a model rocket is shown below.
How far east did the rocket travel?

4230 ft

21°

N

 10. An ichthyologist tags a shark and charts
its path. Examine his chart below. How far
south did the shark travel?

38 km 76°
N

 11. A kite is fl ying 120 feet away from the base
of its string, as shown below. How much
string is let out?

15°
120 ft

 12. A pole has a rope tied to its top and to a
stake 15 feet from the base. What is the
length of the rope?

45°
15 ft
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3. A surveyor makes the following diagram of a
hill. What is the height of the hill?

35°
2450 ft

4. To determine the height of a tree, a botanist
makes the following diagram. What is the
height of the tree?

70°

20 ft

5. A scout troop traveled 12 miles from camp,
as shown on the map below. How far north
did they travel?

18°

12 miles

N

6. An ornithologist tracked a Cooper’s hawk
that traveled 23 miles. How far east did the
bird travel?

15°

23 miles

N
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7. An architect needs to use a diagonal
support in an arch. Her company drew
the following diagram. How long does the
diagonal support have to be?

35°

12 ft

8. A hot air balloon lifts 125 feet into the air.
The diagram below shows that the hot air
balloon was blown to the side. How long is
the piece of rope that connects the balloon
to the ground?

9°

125 ft

9. The path of a model rocket is shown below.
How far east did the rocket travel?

4230 ft

21°

N

 10. An ichthyologist tags a shark and charts
its path. Examine his chart below. How far
south did the shark travel?

38 km 76°
N

 11. A kite is fl ying 120 feet away from the base
of its string, as shown below. How much
string is let out?

15°
120 ft

 12. A pole has a rope tied to its top and to a
stake 15 feet from the base. What is the
length of the rope?

45°
15 ft
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1. 

  

9 in. 5 in.

X

B

T

 2.

  

30 m

43 m RS

X

 3. 

MK

X

3 cm8

2 cm6

 4. 

XZ

Y

5.94 km

5.66 km

 5. 

  

X

U V

15 in.

49 in.

 6. 

17.1 yd16.4 yd

X F

E

IV. Determining Unknown Angle Measures Using Trigonometric Ratios

A. Calculate the measure of angle X for each triangle. Round your answers to the nearest hundredth.

 7. 

15 ft

8 ft

X H

R

 8. 

30 mm
42 mm

X

T

R
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 9. 

8 yd

L

XK

3 yd4

 10. 

17 in.

X E

F

5 in.

 11. 

  20 ft

25 ft

D A

X

 12. 

1.1 cm
5.2 cm

M

N

X

 13. 

16 m

10 m

D

V

X

 14. 

13 in.

9 in.

D

V
X

 15. 

4 ft
12 ft

DV

X

 16. 

8 cm

6 cm

X

D

V
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1. 

  

9 in. 5 in.

X

B

T

 2.

  

30 m

43 m RS

X

 3. 

MK

X

3 cm8

2 cm6

 4. 

XZ

Y

5.94 km

5.66 km

 5. 

  

X

U V

15 in.

49 in.

 6. 

17.1 yd16.4 yd

X F

E

IV. Determining Unknown Angle Measures Using Trigonometric Ratios

A. Calculate the measure of angle X for each triangle. Round your answers to the nearest hundredth.

 7. 

15 ft

8 ft

X H

R

 8. 

30 mm
42 mm

X

T

R
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 9. 

8 yd

L

XK

3 yd4

 10. 

17 in.

X E

F

5 in.

 11. 

  20 ft

25 ft

D A

X

 12. 

1.1 cm
5.2 cm

M

N

X

 13. 

16 m

10 m

D

V

X

 14. 

13 in.

9 in.

D

V
X

 15. 

4 ft
12 ft

DV

X

 16. 

8 cm

6 cm

X

D

V
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 17. 

  

3 mm

8 mmX

D

V

 18. 

5 yd

2 yd
X

D

V

1. A moving truck is equipped with a ramp that
extends from the back of the truck to the
ground. When the ramp is fully extended, it
touches the ground 12 feet from the back of
the truck. The height of the ramp is 2.5 feet.
Calculate the measure of the angle formed
by the ramp and the ground.

2.5 ft

12 ft
?

2. A park has a skateboard ramp with a length
of 14.2 feet and a length along the ground
of 12.9 feet. The height is 5.9 feet. Calculate
the measure of the angle formed by the
ramp and the ground.

5.9 ft
14.2 ft

12.9 ft
?

3. A lifeguard is sitting on an observation chair
at a pool. The lifeguard’s eye level is 6.2 feet
from the ground. The chair is 15.4 feet
from a swimmer. Calculate the measure of
the angle formed when the lifeguard looks
down at the swimmer.

6.2 ft

15.4 ft

?

4. A surveyor is looking up at the top of a
building that is 140 meters tall. His eye level
is 1.4 meters above the ground, and he
is standing 190 meters from the building.
Calculate the measure of the angle from his
eyes to the top of the building.

190 m

140 m

1.4 m
?

B. Solve each problem. Round your answers to the nearest hundredth.
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5. Jerome is flying a kite on the beach. The kite
is attached to a 100-foot string and is flying
45 feet above the ground, as shown in the
diagram. Calculate the measure of the angle
formed by the string and the ground.

100 ft
45 ft

?

6. An airplane ramp is 58 feet long and
reaches the cockpit entrance 19 feet above
the ground, as shown in the diagram.
Calculate the measure of the angle formed
by the ramp and the ground.

58 ft
19 ft

?

7. Bleachers in a stadium are 4 meters tall and
have a length of 12 meters, as shown in the
diagram. Calculate the measure of the angle
formed by the bleachers and the ground.

12 m

?

4 m

8. A 20-foot fl agpole is raised by a 24-foot
rope, as shown in the diagram. Calculate the
measure of the angle formed by the rope
and the ground.

20 ft24 ft

?

9. You park your boat at the end of a 20-foot
dock. You tie the boat to the opposite end of
the dock with a 35-foot rope. The boat drifts
downstream until the rope is extended as
far as it will go, as shown in the diagram.
What is the angle formed by the rope and
the dock?

35 ft

?20 ft

Dock

downstream

10. Rennie is walking her dog. The dog’s leash
is 12 feet long and is attached to the dog
10 feet horizontally from Rennie’s hand, as
shown in the diagram. What is the angle
formed by the leash and the horizontal at
the dog’s collar?

Leash
12 ft

10 ft
?
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17.

3 mm

8 mmX

D

V

 18.

5 yd

2 yd
X

D

V

1. A moving truck is equipped with a ramp that
extends from the back of the truck to the
ground. When the ramp is fully extended, it
touches the ground 12 feet from the back of
the truck. The height of the ramp is 2.5 feet.
Calculate the measure of the angle formed
by the ramp and the ground.

2.5 ft

12 ft
?

2. A park has a skateboard ramp with a length
of 14.2 feet and a length along the ground
of 12.9 feet. The height is 5.9 feet. Calculate
the measure of the angle formed by the
ramp and the ground.

5.9 ft
14.2 ft

12.9 ft
?

3. A lifeguard is sitting on an observation chair
at a pool. The lifeguard’s eye level is 6.2 feet
from the ground. The chair is 15.4 feet
from a swimmer. Calculate the measure of
the angle formed when the lifeguard looks
down at the swimmer.

6.2 ft

15.4 ft

?

4. A surveyor is looking up at the top of a
building that is 140 meters tall. His eye level
is 1.4 meters above the ground, and he
is standing 190 meters from the building.
Calculate the measure of the angle from his
eyes to the top of the building.

190 m

140 m

1.4 m
?

B. Solve each problem. Round your answers to the nearest hundredth.
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5. Jerome is fl ying a kite on the beach. The kite
is attached to a 100-foot string and is fl ying
45 feet above the ground, as shown in the
diagram. Calculate the measure of the angle
formed by the string and the ground.

100 ft
45 ft

?

6. An airplane ramp is 58 feet long and
reaches the cockpit entrance 19 feet above
the ground, as shown in the diagram.
Calculate the measure of the angle formed
by the ramp and the ground.

58 ft
19 ft

?

7. Bleachers in a stadium are 4 meters tall and
have a length of 12 meters, as shown in the
diagram. Calculate the measure of the angle
formed by the bleachers and the ground.

12 m

?

4 m

8. A 20-foot fl agpole is raised by a 24-foot
rope, as shown in the diagram. Calculate the
measure of the angle formed by the rope
and the ground.

20 ft24 ft

?

9. You park your boat at the end of a 20-foot
dock. You tie the boat to the opposite end of
the dock with a 35-foot rope. The boat drifts
downstream until the rope is extended as
far as it will go, as shown in the diagram.
What is the angle formed by the rope and
the dock?

35 ft

?20 ft

Dock

downstream

 10. Rennie is walking her dog. The dog’s leash
is 12 feet long and is attached to the dog
10 feet horizontally from Rennie’s hand, as
shown in the diagram. What is the angle
formed by the leash and the horizontal at
the dog’s collar?

Leash
12 ft

10 ft
?
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1. 

  

B

CA b

c
a

   a__
c 

 2.

  

E

D

F d

f
e

   d__
e 

3. 

  

M

P Nm

p
n

   
p
 __

m

4. 

R T

S

t r

s

   s__
r

5. 

  

Z

Y

X

y
x

z

   
y__
z

6. 

w

W

v

V

U
u

   w__
v 

V. Using Complementary Relationships

A. For each right triangle, name the given ratio in two diff erent ways.
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1. 

35°

8 cm

x

2. 

40°

7 in.

x

B. Determine the trigonometric ratio that you would use to solve for x in each triangle. Explain your
reasoning. You do not need to solve for x.

3. 

45°

x

2 m3

4. 

17 yd

60°
x

5. 

3.1 mm
75°x

6. 

21 ft

17° x

C. Solve each problem. Round your answers to the nearest hundredth.

1. You are standing 40 feet away from a
building. The angle of elevation from the
ground to the top of the building is 57°.
What is the height of the building?

2. A surveyor is 3 miles from a mountain.
The angle of elevation from the ground to
the top of the mountain is 15°. What is the
height of the mountain?
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1. 

B

CA b

c
a

a__
c

2.

E

D

F d

f
e

d__
e

3. 

M

P Nm

p
n

p__
m

4. 

R T

S

t r

s

s__
r

5. 

Z

Y

X

y
x

z

y__
z

6. 

w

W

v

V

U
u

w__
v

V. Using Complementary Relationships

A. For each right triangle, name the given ratio in two different ways.
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1. 

35°

8 cm

x

2. 

40°

7 in.

x

B. Determine the trigonometric ratio that you would use to solve for x in each triangle. Explain your
reasoning. You do not need to solve for x.

3. 

45°

x

2 m3

4. 

17 yd

60°
x

5. 

3.1 mm
75°x

6. 

21 ft

17° x

C.  Solve each problem. Round your answers to the nearest hundredth.

1. You are standing 40 feet away from a
building. The angle of elevation from the
ground to the top of the building is 57°.
What is the height of the building?

2. A surveyor is 3 miles from a mountain.
The angle of elevation from the ground to
the top of the mountain is 15°. What is the
height of the mountain?
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3. During the construction of a house, a 6-foot-
long board is used to support a wall. The
board has an angle of elevation from the
ground to the wall of 67°. How far is the
base of the wall from the board?

4. Museums use metal rods to position the
bones of dinosaurs. If an angled rod needs
to be placed 1.3 meters away from a bone,
with an angle of elevation from the ground
of 51°, what must the length of the rod be?

5. A factory conveyor has an angle of
depression of 18° and drops 10 feet. How
long is the conveyor?

6. A bicycle race organizer needs to put up
barriers along a hill. The hill is 300 feet
tall and from the top makes an angle of
depression of 26°. How long does the
barrier need to be?

1. C

16 cm
19 cm

67°

B
A

2. 

5 in.

9 in.

28°
B C

A

3. 

6.5 cm

11.2 cm

85°

F

D

E 4. 

15.2 mm

19.4 mm

71°

F

D

E

VI. Using the Triangle Area Formula, the Law of Sines, and the Law
of Cosines

A. Determine the area of each triangle. Round your answers to the nearest tenth.
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5. 
45 cm

22°

R

S

T

6. 17 in.

10 in. 133°

Y
Z

X

1. 

12 cm
50°

85°

CA

x

B 2. 

96°

8 in.

28°

C

A

B

x

3. 

33°
9.5 cm

65°

C

A

B

x
4. 

35°
125°

25.8 cm

A C

B

x

5. 

72° 45°
19 in.A C

B

x

6. 
37°

9.5

28°

A
C

B

x

B. Determine the unknown side length x by using the Law of Sines. Round your answers to the
nearest tenth.

424

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



136   •   MODULE 3: Investigating Proportionality

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

Topic 2

TRIGONOMETRY

3. During the construction of a house, a 6-foot-
long board is used to support a wall. The
board has an angle of elevation from the
ground to the wall of 67°. How far is the
base of the wall from the board?

4. Museums use metal rods to position the
bones of dinosaurs. If an angled rod needs
to be placed 1.3 meters away from a bone,
with an angle of elevation from the ground
of 51°, what must the length of the rod be?

5. A factory conveyor has an angle of
depression of 18° and drops 10 feet. How
long is the conveyor?

6. A bicycle race organizer needs to put up
barriers along a hill. The hill is 300 feet
tall and from the top makes an angle of
depression of 26°. How long does the
barrier need to be?

1. C

16 cm
19 cm

67°

B
A

2. 

5 in.

9 in.

28°
B C

A

3. 

6.5 cm

11.2 cm

85°

F

D

E 4. 

15.2 mm

19.4 mm

71°

F

D

E

VI. Using the Triangle Area Formula, the Law of Sines, and the Law
of Cosines

A. Determine the area of each triangle. Round your answers to the nearest tenth.
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5. 
45 cm

22°

R

S

T

6. 17 in.

10 in. 133°

Y
Z

X

1. 

12 cm
50°

85°

CA

x

B 2. 

96°

8 in.

28°

C

A

B

x

3. 

33°
9.5 cm

65°

C

A

B

x
4. 

35°
125°

25.8 cm

A C

B

x

5. 

72° 45°
19 in.A C

B

x

6. 
37°

9.5

28°

A
C

B

x

B. Determine the unknown side length x by using the Law of Sines. Round your answers to the
nearest tenth.
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1. 

A C6 in.

80°

8 in.

B 2. 

C

A 12 cm B

14 cm

47°

3. 

A

B

C

9.4 cm

11.6 cm
28°

4. A

B

C

23 in.

19 in.57°

5. 

A C

B

16 in.

25 in.

110°

6. A

C

B
16.2 cm

25.8 cm

132°

C. Determine m/B by using the Law of Sines. Round your answers to the nearest tenth.
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1. 

7 in.

5 in.
42°

2. 

14 cm

17 cmA

B

C

82°

3. 

11.7 cm

8.6 cm

B

C

21°

A

4. 
4.9 cm

6.7 cm

A

B

C

77°

5. 

12 in.

16 in.

B

CA

130°

6. 

8 cm

21 cm

A

C

B
145°

D. Determine the unknown side length by using the Law of Cosines. Round your answers to the
nearest tenth.
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 1. 

A C6 in.

80°

8 in.

B  2. 

C

A 12 cm B

14 cm

47°

 3. 

A

B

C

9.4 cm

11.6 cm
28°

4. A

B

C

23 in.

19 in.57°

 5. 

A C

B

16 in.

25 in.

110°

6. A

C

B
16.2 cm

25.8 cm

132°

C. Determine m/B by using the Law of Sines. Round your answers to the nearest tenth.
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 1. 

7 in.

5 in.
42°

 2. 

14 cm

17 cmA

B

C

82°

 3. 

11.7 cm

8.6 cm

B

C

21°

A

 4. 
4.9 cm

6.7 cm

A

B

C

77°

 5. 

12 in.

16 in.

B

CA

130°

 6. 

8 cm

21 cm

A

C

B
145°

D. Determine the unknown side length by using the Law of Cosines. Round your answers to the
nearest tenth.
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LESSON 1: What Are the Chances?   •   M5-7

1
What Are the 
Chances?
Compound Sample Spaces

Learning Goals
• List the sample space for situations involving

probability.
• Construct a probability model for a situation.
• Differentiate between uniform and non-uniform

probability models.
• Develop a rule to determine the total number

of outcomes in a sample space without listing
each outcome.

• Classify events as independent or dependent.
• Use the Counting Principle to calculate the size of

sample spaces.

In previous courses you have explored simple and compound probabilities. How are the possible 
outcomes of an experiment affected by the types of events and sets in the experiment?

Key Terms
• outcome
• sample space
• event
• probability
• probability model
• uniform probability model

• non-uniform
probability model

• complement of
an event

• tree diagram
• organized list
• set

• element
• disjoint sets
• intersecting sets
• union of sets
• independent events
• dependent events
• Counting Principle

Warm Up
Consider the 7 days of a week. 
Suppose the name of each day is 
written on a separate piece of folded 
paper and placed into a bag. You 
reach into the bag and choose one 
piece of paper.

Determine each probability.
a.  Randomly choosing a day that

begins with the letter S
b. Randomly choosing a weekday
c. Randomly choosing Wednesday
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GETTING STARTED

Take a Spin

An outcome is a result of an experiment. The sample space is the set of 
all the possible outcomes of an experiment. An event is an outcome or set 
of outcomes in a sample space.

The probability of an event is the ratio of the number of desired outcomes 
to the total number of possible outcomes. The probability of event A is 

P(A) 5    number of outcomes in A _________________________ total possible outcomes 

1. A board game includes the spinner shown that players must use
to advance a game piece around the board.

a. What is the sample space if a player spins the spinner shown
one time?

b. What is the probability of spinning the number 3, P(3)?

c. What is the probability of spinning a number greater than 1?

It is often helpful to construct a model when analyzing situations involving 
probability. A probability model lists the possible outcomes and the 
probability for each outcome.

2. Consider the spinner.

a. Complete the probability model for spinning the spinner.

Outcomes 1 2 3 4

Probability

b. Is this a uniform probability model or a non-uniform probability
model? Explain how you know.

In a probability 
model, the sum of the 
probabilities must 
equal 1.

In a uniform 
probability model, 
the probabilities for 
each outcome are 
equal. When the 
probabilities of the 
outcomes are not 
all equal, the model 
is a non-uniform 
probability model.

A sample space is 
typically enclosed 
in braces, { }, with 
commas between 
the outcomes.

4

3

2

3
2

3
1

4 1

1
4

2
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LESSON 1: What Are the Chances?   •   M5-7

1
What Are the 
Chances?
Compound Sample Spaces

Learning Goals
• List the sample space for situations involving

probability.
• Construct a probability model for a situation.
• Differentiate between uniform and non-uniform

probability models.
• Develop a rule to determine the total number

of outcomes in a sample space without listing
each outcome.

• Classify events as independent or dependent.
• Use the Counting Principle to calculate the size of

sample spaces.

In previous courses you have explored simple and compound probabilities. How are the possible 
outcomes of an experiment affected by the types of events and sets in the experiment?

Key Terms
• outcome
• sample space
• event
• probability
• probability model
• uniform probability model

• non-uniform
probability model

• complement of
an event

• tree diagram
• organized list
• set

• element
• disjoint sets
• intersecting sets
• union of sets
• independent events
• dependent events
• Counting Principle

Warm Up
Consider the 7 days of a week. 
Suppose the name of each day is 
written on a separate piece of folded 
paper and placed into a bag. You 
reach into the bag and choose one 
piece of paper.

Determine each probability.
a.  Randomly choosing a day that

begins with the letter S
b. Randomly choosing a weekday
c. Randomly choosing Wednesday
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GETTING STARTED

Take a Spin

An outcome is a result of an experiment. The sample space is the set of 
all the possible outcomes of an experiment. An event is an outcome or set 
of outcomes in a sample space.

The probability of an event is the ratio of the number of desired outcomes 
to the total number of possible outcomes. The probability of event A is 

P(A) 5    number of outcomes in A _________________________ total possible outcomes 

1. A board game includes the spinner shown that players must use
to advance a game piece around the board.

a. What is the sample space if a player spins the spinner shown
one time?

b. What is the probability of spinning the number 3, P(3)?

c. What is the probability of spinning a number greater than 1?

It is often helpful to construct a model when analyzing situations involving 
probability. A probability model lists the possible outcomes and the 
probability for each outcome.

2. Consider the spinner.

a. Complete the probability model for spinning the spinner.

Outcomes 1 2 3 4

Probability

b. Is this a uniform probability model or a non-uniform probability
model? Explain how you know.

In a probability 
model, the sum of the 
probabilities must 
equal 1.

In a uniform 
probability model, 
the probabilities for 
each outcome are 
equal. When the 
probabilities of the 
outcomes are not 
all equal, the model 
is a non-uniform 
probability model.

A sample space is 
typically enclosed 
in braces, { }, with 
commas between 
the outcomes.

4

3

2

3
2

3
1

4 1

1
4

2
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3. What is the probability of a spin not resulting in a 3?

In this game, players can earn different types of tokens as they move 
around the board. If a player lands on certain spaces, the player can 
randomly choose a token from a box. 
The token is then replaced before the 
next player’s turn. 6 tokens 4 tokens 2 tokens

4. Robert and Larissa each determined the sample space for
choosing a token.

Robert: Cylinder, Cube, Pyramid
Larissa:  Cylinder, Cylinder, Cylinder, Cylinder, 

Cylinder, Cylinder
Cube, Cube, Cube, Cube
Pyramid, Pyramid

  Who determined the sample space correctly? Explain 
your reasoning.
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The complement of 
an event is an event 
that contains all the 
outcomes in the sample 
space that are not 
outcomes in the event. 
If E is an event, then the 
complement of E is often 
denoted as    ̄  E   or Ec.

5. Consider the choice of tokens.

a. What is the probability of choosing a pyramid, P(pyramid)?
A cube, P(cube)?

b. Construct the probability model for choosing one of the tokens.

Outcomes cylinder cube pyramid

Probability

c. Is this a uniform probability model or a non-uniform
probability model? Explain how you know.

d. What is the probability of choosing a token that is not
a cylinder?
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Mario’s Pizzeria advertises special deals in the newspaper.

Amaliya and Romeo sketched tree diagrams to show the possible pizza 
specials at Mario’s Pizzeria.

Sample Space for 
Pizza Special

AC TIVIT Y

1.1

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

square

thick

thin

 round 

thick

thin

large

thick

thin

thick

thin

square

 round 

small 

Amaliya

Today’s Special at Mario’s Pizzeria
Large one-topping pizza $9.00
Small one-topping pizza $6.50
Choose either a square or a round pizza with thick or thin crust.

Available toppings: pepperoni or mushrooms
Enjoy a fresh-baked pizza!!!

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

large

small

large

small

large

small

large

small

thick

thin

thick

thin

square

round

Romeo

A tree diagram is 
a visual model for 
determining the 
sample space of
multiple events.
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3. What is the probability of a spin not resulting in a 3?

In this game, players can earn different types of tokens as they move 
around the board. If a player lands on certain spaces, the player can 
randomly choose a token from a box. 
The token is then replaced before the 
next player’s turn. 6 tokens 4 tokens 2 tokens

4. Robert and Larissa each determined the sample space for
choosing a token.

Robert: Cylinder, Cube, Pyramid
Larissa:  Cylinder, Cylinder, Cylinder, Cylinder, 

Cylinder, Cylinder
Cube, Cube, Cube, Cube
Pyramid, Pyramid

  Who determined the sample space correctly? Explain 
your reasoning.
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The complement of 
an event is an event 
that contains all the 
outcomes in the sample 
space that are not 
outcomes in the event. 
If E is an event, then the 
complement of E is often 
denoted as    ̄  E   or Ec.

5. Consider the choice of tokens.

a. What is the probability of choosing a pyramid, P(pyramid)?
A cube, P(cube)?

b. Construct the probability model for choosing one of the tokens.

Outcomes cylinder cube pyramid

Probability

c. Is this a uniform probability model or a non-uniform
probability model? Explain how you know.

d. What is the probability of choosing a token that is not
a cylinder?
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Mario’s Pizzeria advertises special deals in the newspaper.

Amaliya and Romeo sketched tree diagrams to show the possible pizza 
specials at Mario’s Pizzeria.

Sample Space for 
Pizza Special

AC TIVIT Y

1.1

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

pepperoni

mushrooms 

square

thick

thin

 round 

thick

thin

large

thick

thin

thick

thin

square

 round 

small 

Amaliya

Today’s Special at Mario’s Pizzeria
Large one-topping pizza $9.00
Small one-topping pizza $6.50
Choose either a square or a round pizza with thick or thin crust.

Available toppings: pepperoni or mushrooms
Enjoy a fresh-baked pizza!!!

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

large

small

large

small

large

small

large

small

thick

thin

thick

thin

square

round

Romeo

A tree diagram is 
a visual model for 
determining the 
sample space of
multiple events.

431

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

LESSON 1: What Are the Chances?   •   M5-11

Both tree diagrams show the same information, but each tree diagram is 
organized differently.

1. How many outcomes are included in the sample space of each
tree diagram? Explain how you determined your answer.

2. What does each outcome of the sample space represent?

3. Compare the tree diagrams created by Amaliya and Romeo.

a. How are the tree diagrams similar and different?

b. Does the arrangement of the tree diagram affect the total
number of possible outcomes? Explain why or why not.
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An organized list is a visual model for determining the sample space 
of events.

4. Use the tree diagram to write an organized list that displays all
the possible pizza specials at Mario’s Pizza.

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms
large

small

large

small

large

small

large

small

thick

thin

thick

thin

square

round

Think
about:

There are descriptions 
that begin with the 
same letter. If you 
are abbreviating the 
names, what makes 
sense? Be sure to 
include a key so 
others know what 
you mean.

5. Analyze the sample space to answer each question.

a. How many possible round pizza specials can you order?

b. How many possible thick and round pizza specials can
you order?

c. How many of the possible pizza choices are square but do not
have mushrooms?
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LESSON 1: What Are the Chances?   •   M5-11

Both tree diagrams show the same information, but each tree diagram is 
organized differently.

1. How many outcomes are included in the sample space of each
tree diagram? Explain how you determined your answer.

2. What does each outcome of the sample space represent?

3. Compare the tree diagrams created by Amaliya and Romeo.

a. How are the tree diagrams similar and different?

b. Does the arrangement of the tree diagram affect the total
number of possible outcomes? Explain why or why not.
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An organized list is a visual model for determining the sample space 
of events.

4. Use the tree diagram to write an organized list that displays all
the possible pizza specials at Mario’s Pizza.

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms

pepperoni

mushrooms
large

small

large

small

large

small

large

small

thick

thin

thick

thin

square

round

Think
about:

There are descriptions 
that begin with the 
same letter. If you 
are abbreviating the 
names, what makes 
sense? Be sure to 
include a key so 
others know what 
you mean.

5. Analyze the sample space to answer each question.

a. How many possible round pizza specials can you order?

b. How many possible thick and round pizza specials can
you order?

c. How many of the possible pizza choices are square but do not
have mushrooms?
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1.2

LESSON 1: What Are the Chances?   •   M5-13

Sample Space for Student 
Council Election

Jordan, Gray, Kelly, Morgan, and Taylor are running for student council 
offices. The student with the greatest number of votes is elected 
president, and the student receiving the next greatest number of votes is 
elected vice president.

1. Create a tree diagram to represent the possible outcomes for
the election.

2. What does each level in your diagram represent? Does order
matter? Explain your reasoning.

3. Write the sample space as an organized list.

4. Analyze the sample space to answer each question.

a. How many outcomes result in Gray being elected president
or vice president?

b. How many outcomes result in Taylor not being
elected president?

c. How many outcomes result in Jordan or Kelly as president
and Taylor or Gray as vice president?

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

6. Can you rearrange the tree diagram to produce a different
number of total possible outcomes for the election? Explain why
or why not.

7. Consider your sample spaces from Pizza Special and Student
Council Election.

a. Does choosing a topping for a pizza at Mario’s Pizzeria affect
any of the other choices you have? Does choosing a size affect
any of the other choices? Explain your reasoning.

b. Does electing the student council president affect the choices
for vice president? Explain your reasoning.

5. Bentley used the first initial of each student’s name as an
abbreviation in his sample space. He included both JM and MJ as
different outcomes. Kaleb says these two outcomes mean the
same thing and only one should be included in the sample space.
Who’s correct? Explain your reasoning.
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1.2

LESSON 1: What Are the Chances?   •   M5-13

Sample Space for Student
Council Election

Jordan, Gray, Kelly, Morgan, and Taylor are running for student council 
offices. The student with the greatest number of votes is elected 
president, and the student receiving the next greatest number of votes is 
elected vice president.

1. Create a tree diagram to represent the possible outcomes for
the election.

2. What does each level in your diagram represent? Does order
matter? Explain your reasoning.

3. Write the sample space as an organized list.

4. Analyze the sample space to answer each question.

a. How many outcomes result in Gray being elected president
or vice president?

b. How many outcomes result in Taylor not being
elected president?

c. How many outcomes result in Jordan or Kelly as president
and Taylor or Gray as vice president?
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6. Can you rearrange the tree diagram to produce a different
number of total possible outcomes for the election? Explain why
or why not.

7. Consider your sample spaces from Pizza Special and Student
Council Election.

a. Does choosing a topping for a pizza at Mario’s Pizzeria affect
any of the other choices you have? Does choosing a size affect
any of the other choices? Explain your reasoning.

b. Does electing the student council president affect the choices
for vice president? Explain your reasoning.

5. Bentley used the first initial of each student’s name as an
abbreviation in his sample space. He included both JM and MJ as
different outcomes. Kaleb says these two outcomes mean the
same thing and only one should be included in the sample space.
Who’s correct? Explain your reasoning.
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LESSON 1: What Are the Chances?   •   M5-15

A set is a collection of items. If x is a member of set B, then x is an 
element of set B.

Consider the examples of disjoint sets, intersecting sets, and the union 
of sets.

Categorizing Scenarios
Involving Events

AC TIVIT Y

1.3

Worked Example

Disjoint Sets
Let N represent the set of 9th grade students. Let T represent the set 
of 10th grade students.

The set of 9th grade students and the set of 10th grade students are 
disjoint because the two sets do not have any common elements. 
Any student can be in one grade only.

Intersecting Sets
Let V represent the set of students who are on the girls’ volleyball 
team. Let M represent the set of students who are in the math club. 
Julia is on the volleyball team and belongs to the math club.

The set of students who are on the girls’ volleyball team and the set 
of students who are in the math club are intersecting because we 
know they have at least one common element, Julia.

The Union of Sets
Let B represent the set of students in the 11th grade band. Let C 
represent the set of students in the 11th grade chorus. The union of 
these two sets would be all the students in the 11th grade band or 
the 11th grade chorus. A student in both would be listed only once.

Two or more sets 
are disjoint sets if 
they do not have any 
common elements. 

Two or more sets are 
intersecting sets if 
they do have common 
elements.

The union of sets 
is a set formed by 
combining all the 
members of the sets. 
A member is listed 
only once.

1. Identify the sets in each scenario in the previous two activities.
Then, determine whether the sets are disjoint or intersecting.
Explain your reasoning.

a. Pizza Special b. Student Council Election

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

2. Determine whether each set is disjoint or intersecting.
Explain your reasoning.

a. Let E represent the set of even integers. Let O represent the
set of odd integers.

b. Let T represent the set of multiples of 2. Let F represent the
set of multiples of 5.

3. Consider the letters in the words crafty and crate.

a. What set would be formed by taking the intersection of the
letters in the two words?

b. What set would be formed by taking the union of the letters
in the two words?

Consider the examples of independent events and dependent events.

Worked Example

A jar contains 1 blue marble, 1 green marble, and 2 yellow marbles. 

Independent Events
You randomly choose a yellow marble, replace the marble 
in the jar, and then randomly choose a yellow marble again. 

The event of choosing a yellow marble first does not affect 
the event of choosing a yellow marble second because the 
yellow marble chosen first is replaced in the jar.

The events of randomly choosing a yellow marble first and
randomly choosing a yellow marble second are independent
events because the first yellow marble was replaced in the jar.

You can see this visually using a 
tree diagram.

B Y

B G Y Y B G Y Y B G Y Y B G Y Y

G Y

Independent events
are events for which
the occurrence of one
event has no impact
on the occurrence of 
the other event.
Dependent events
are events for which
the occurrence of one
event has an impact
on the occurrence of 
subsequent events. 
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A set is a collection of items. If x is a member of set B, then x is an 
element of set B.

Consider the examples of disjoint sets, intersecting sets, and the union
of sets.

Categorizing Scenarios
Involving Events

AC TIVIT Y

1.3

Worked Example

Disjoint Sets
Let N represent the set of 9th grade students. Let T represent the set 
of 10th grade students.

The set of 9th grade students and the set of 10th grade students are
disjoint because the two sets do not have any common elements. 
Any student can be in one grade only.

Intersecting Sets
Let V represent the set of students who are on the girls’ volleyball 
team. Let M represent the set of students who are in the math club. 
Julia is on the volleyball team and belongs to the math club.

The set of students who are on the girls’ volleyball team and the set 
of students who are in the math club are intersecting because we 
know they have at least one common element, Julia.

The Union of Sets
Let B represent the set of students in the 11th grade band. Let C
represent the set of students in the 11th grade chorus. The union of 
these two sets would be all the students in the 11th grade band or 
the 11th grade chorus. A student in both would be listed only once.

Two or more sets 
are disjoint sets if 
they do not have any 
common elements.

Two or more sets are
intersecting sets if 
they do have common 
elements.

The union of sets
is a set formed by 
combining all the 
members of the sets. 
A member is listed 
only once.

1. Identify the sets in each scenario in the previous two activities.
Then, determine whether the sets are disjoint or intersecting.
Explain your reasoning.

a. Pizza Special b. Student Council Election
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2. Determine whether each set is disjoint or intersecting.
Explain your reasoning.

a. Let E represent the set of even integers. Let O represent the
set of odd integers.

b. Let T represent the set of multiples of 2. Let F represent the
set of multiples of 5.

3. Consider the letters in the words crafty and crate.

a. What set would be formed by taking the intersection of the
letters in the two words?

b. What set would be formed by taking the union of the letters
in the two words?

Consider the examples of independent events and dependent events.

Worked Example

A jar contains 1 blue marble, 1 green marble, and 2 yellow marbles. 

Independent Events
You randomly choose a yellow marble, replace the marble 
in the jar, and then randomly choose a yellow marble again. 

The event of choosing a yellow marble first does not affect 
the event of choosing a yellow marble second because the 
yellow marble chosen first is replaced in the jar.

The events of randomly choosing a yellow marble first and 
randomly choosing a yellow marble second are independent 
events because the first yellow marble was replaced in the jar.

You can see this visually using a 
tree diagram.

B Y

B G Y Y B G Y Y B G Y Y B G Y Y

G Y

Independent events 
are events for which 
the occurrence of one 
event has no impact 
on the occurrence of 
the other event. 
Dependent events 
are events for which 
the occurrence of one 
event has an impact 
on the occurrence of 
subsequent events. 
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LESSON 1: What Are the Chances?   •   M5-17

Worked Example

Dependent Events
A jar contains 1 blue marble, 1 green marble, and 2 yellow marbles. You randomly choose a 
yellow marble without replacing the marble in the jar, and then randomly choose a yellow 
marble again.

The event of choosing a yellow marble first does affect the 
event of choosing a yellow marble second because the 
yellow marble chosen first is not replaced in the jar. 

The events of randomly choosing a yellow marble first 
and randomly choosing a yellow marble second are 
dependent events because the first yellow marble was 
not replaced in the jar.

You can see this visually using a 
tree diagram.

B G Y Y

G YY B YY B YGB YG

4. Explain why Sia’s statement is incorrect.

5. Identify one outcome from Pizza Special and Student Council
Election. Then, state whether the events that result in that
outcome are independent or dependent. Explain your reasoning.

a. Pizza Special b. Student Council Election

Sia
I think that choosing the first marble and choosing the 
second marble are dependent events.
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Paula’s aunt owns an ice cream shop. She offers her customers a choice of
chocolate, vanilla, or strawberry ice cream in a cone or cup with or without
sprinkles. Her aunt was trying to determine the number of ways that a
customer could order ice cream. Paula said, “There are 12 ways!” Paula
used a mathematical principle called the Counting Principle. The principle is
used to determine the number of outcomes in the sample space.

The Counting Principle states: “If an action A can occur in m ways and 
for each of these m ways an action B can occur in n ways, then actions A
and B can occur in m ? n ways.”

The Counting Principle can be generalized to more than two actions that 
happen in succession. If for each of the m and n ways A and B occur there 
is also an action C that can occur in s ways, then Actions A, B, and C can 
occur in m ? n ? s ways.

1. Devin has an all-day pass for Scream amusement park. His
favorite rides are the Bungee-Buggy, Head Rush roller coaster,
Beep Beep go-karts, and Tsunami Slide water roller coaster. He
never rides any other rides, and he can ride each of his favorite
rides as many times as he wants.

a. Describe the type of event for selecting ride order.
Explain your reasoning.

b. Use the Counting Principle to determine the number of
possible ride orders for Devin’s next two rides. Explain
your reasoning.

c. How many ride order possibilities are there for Devin’s next
five rides?

AC TIVIT Y

1.4 The Counting Principle

Think
about:

What is the difference 
between an event and 
an action?

A situation can involve 
independent events
from disjoint sets, 
independent events
from the same set 
with repetitions
allowed, or dependent 
events from the
same set without
repetitions.
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Worked Example

Dependent Events
A jar contains 1 blue marble, 1 green marble, and 2 yellow marbles. You randomly choose a 
yellow marble without replacing the marble in the jar, and then randomly choose a yellow 
marble again.

The event of choosing a yellow marble first does affect the
event of choosing a yellow marble second because the
yellow marble chosen first is not replaced in the jar.

The events of randomly choosing a yellow marble first 
and randomly choosing a yellow marble second are 
dependent events because the first yellow marble was 
not replaced in the jar.

You can see this visually using a 
tree diagram.

B G Y Y

G YY B YY B YGB YG

4. Explain why Sia’s statement is incorrect.

5. Identify one outcome from Pizza Special and Student Council
Election. Then, state whether the events that result in that
outcome are independent or dependent. Explain your reasoning.

a. Pizza Special b. Student Council Election

Sia
I think that choosing the first marble and choosing the
second marble are dependent events.
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Paula’s aunt owns an ice cream shop. She offers her customers a choice of 
chocolate, vanilla, or strawberry ice cream in a cone or cup with or without 
sprinkles. Her aunt was trying to determine the number of ways that a 
customer could order ice cream. Paula said, “There are 12 ways!” Paula 
used a mathematical principle called the Counting Principle. The principle is 
used to determine the number of outcomes in the sample space.

The Counting Principle states: “If an action A can occur in m ways and 
for each of these m ways an action B can occur in n ways, then actions A 
and B can occur in m ? n ways.”

The Counting Principle can be generalized to more than two actions that 
happen in succession. If for each of the m and n ways A and B occur there 
is also an action C that can occur in s ways, then Actions A, B, and C can 
occur in m ? n ? s ways.

1. Devin has an all-day pass for Scream amusement park. His
favorite rides are the Bungee-Buggy, Head Rush roller coaster,
Beep Beep go-karts, and Tsunami Slide water roller coaster. He
never rides any other rides, and he can ride each of his favorite
rides as many times as he wants.

a. Describe the type of event for selecting ride order.
Explain your reasoning.

b. Use the Counting Principle to determine the number of
possible ride orders for Devin’s next two rides. Explain
your reasoning.

c. How many ride order possibilities are there for Devin’s next
five rides?

AC TIVIT Y

1.4 The Counting Principle

Think
about:

What is the difference 
between an event and 
an action?

A situation can involve 
independent events 
from disjoint sets, 
independent events 
from the same set 
with repetitions 
allowed, or dependent 
events from the 
same set without 
repetitions.
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LESSON 1: What Are the Chances?   •   M5-19

2. Sherry stayed home from school Wednesday because she was
ill. She watched a television program from 12:00 p.m. until 12:30
p.m., and another program from 12:30 p.m. until 1:00 p.m. From
12:00 p.m. until 12:30 p.m., her program choices were the news,
cartoons, or a talk show. From 12:30 p.m. until 1:00 p.m., her
program choices were a comedy, a soap opera, a game show, or a
cooking show.

a. Describe the type of event for Sherry’s television program
selections. Explain your reasoning.

b. How many program selections can Sherry watch from
12:00 p.m. until 1:00 p.m?

3. A student’s daily schedule includes math, English, science, social
studies, foreign language, art, and physical education. Students
are enrolled in each class for one period per day.

a. Describe the type of event for creating a student’s daily
schedule. Explain your reasoning.

b. Determine how many different orders the classes can be
arranged to fill a seven-period daily schedule.

c. Lunch period is directly after fourth period. How many
different class schedule arrangements are possible before
lunch period? Explain your reasoning.
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4. The cell phone PIN to access voicemail is a 4-digit number.
Each digit can be a number from 0 to 9, including 0 and 9.

a. How many 4-digit numbers are possible? Repetition of
numbers is allowed. Explain your calculation.

b. If repeating digits is not permitted, how many different
4-digit PINs are possible?

5. A typical license plate number for a car consists of three letters
followed by four numbers ranging from 0 through 9, including
0 and 9.

a. How many different license plate numbers are possible
if letters and numbers can be repeated? Explain
your calculation.

b. How many different 3-letter, 4-digit license plate numbers
are possible if letters and digits cannot be repeated?
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2. Sherry stayed home from school Wednesday because she was
ill. She watched a television program from 12:00 p.m. until 12:30
p.m., and another program from 12:30 p.m. until 1:00 p.m. From
12:00 p.m. until 12:30 p.m., her program choices were the news,
cartoons, or a talk show. From 12:30 p.m. until 1:00 p.m., her
program choices were a comedy, a soap opera, a game show, or a
cooking show.

a. Describe the type of event for Sherry’s television program
selections. Explain your reasoning.

b. How many program selections can Sherry watch from
12:00 p.m. until 1:00 p.m?

3. A student’s daily schedule includes math, English, science, social
studies, foreign language, art, and physical education. Students
are enrolled in each class for one period per day.

a. Describe the type of event for creating a student’s daily
schedule. Explain your reasoning.

b. Determine how many different orders the classes can be
arranged to fill a seven-period daily schedule.

c. Lunch period is directly after fourth period. How many
different class schedule arrangements are possible before
lunch period? Explain your reasoning.
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4. The cell phone PIN to access voicemail is a 4-digit number.
Each digit can be a number from 0 to 9, including 0 and 9.

a. How many 4-digit numbers are possible? Repetition of
numbers is allowed. Explain your calculation.

b. If repeating digits is not permitted, how many different
4-digit PINs are possible?

5. A typical license plate number for a car consists of three letters
followed by four numbers ranging from 0 through 9, including
0 and 9.

a. How many different license plate numbers are possible
if letters and numbers can be repeated? Explain
your calculation.

b. How many different 3-letter, 4-digit license plate numbers
are possible if letters and digits cannot be repeated?
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LESSON 1: What Are the Chances?   •   M5-21

NOTESTALK the TALK

Counting Without Counting 

The Counting Principle is used to determine the number of outcomes in 
a sample space. The calculations vary depending upon the situation.

1. For each given type of event and type of set, write a scenario 
and sample space calculation that represents the type of 
event and type of set. 

Type of Event 
(independent 
or dependent)

Type of Set 
(disjoint or 

intersecting)
Scenario Sample Space 

Calculation

independent three disjoint sets

dependent intersecting sets

dependent two disjoint sets
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NOTES 2. Efi and Areti each describe a scenario with a sample space of 
4 ? 3 ? 2 5 24.

Efi
The scenario has
independent events
and disjoint sets.

Areti
The scenario has
dependent events and
intersecting sets.
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a. Based on Efi’s description, write an example scenario
involving 3 disjoint sets and 24 outcomes in the sample space.

b. Based on Areti’s description, write an example scenario
involving 3 intersecting sets and 24 outcomes in the
sample space.

3. Describe how to calculate the number of outcomes in the
sample space of situations involving either independent or
dependent events.

4. List advantages and disadvantages of using a tree diagram or
an organized list to represent a sample space.
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LESSON 1: What Are the Chances?   •   M5-21

NOTESTALK the TALK

Counting Without Counting

The Counting Principle is used to determine the number of outcomes in 
a sample space. The calculations vary depending upon the situation.

1. For each given type of event and type of set, write a scenario 
and sample space calculation that represents the type of 
event and type of set. 

Type of Event 
(independent
or dependent)

Type of Set 
(disjoint or

intersecting)
Scenario Sample Space 

Calculation

independent three disjoint sets

dependent intersecting sets

dependent two disjoint sets
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NOTES 2. Efi and Areti each describe a scenario with a sample space of 
4 ? 3 ? 2 5 24.

Efi
The scenario has 
independent events 
and disjoint sets.

Areti
The scenario has 
dependent events and 
intersecting sets.
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a. Based on Efi’s description, write an example scenario 
involving 3 disjoint sets and 24 outcomes in the sample space.

b. Based on Areti’s description, write an example scenario
involving 3 intersecting sets and 24 outcomes in the
sample space.

3. Describe how to calculate the number of outcomes in the
sample space of situations involving either independent or
dependent events.

4. List advantages and disadvantages of using a tree diagram or
an organized list to represent a sample space.
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Assignment

LESSON 1: What Are the Chances?   •   M5-23

Remember
The Counting Principle states: “If an action A can occur in m ways and for each of these m ways, an 
action B can occur in n ways, then actions A and B can occur in m ? n ways.” The values for m and n are 
determined by whether the events are independent or dependent events.

Write
1. A  is a collection or group of items and each item within it is called an 

.
2. The  is a set formed by combining all the members of the sets, such that all the 

members are only listed once.
3. Sets that do not have common elements are called .
4. Sets that do have common elements are called .
5.  and  are two types of visual models that display sample 

space.
6. Events for which the occurrence of one event has no impact on the occurrence of the other event are

.
7. Events for which the occurrence of one event has an impact on the following events are

.
8. The  states that if an action A can occur in m ways and for each of these m 

ways, an action B can occur in n ways, then Actions A and B can occur in m ? n ways.

Practice
1. Suppose you roll a number cube once.

a. Identify the sample space.
b. What is the probability of rolling a 5, P(5)?
c. What is the probability of rolling an even number, P(even)?
d. What is the probability of rolling a number greater than 2, P(greater than 2)?
e. Construct the probability model for rolling a number cube.

Outcomes

Probability

f. Is the probability model from part (e) a uniform or non-uniform probability model? Explain
your reasoning.

g. What is the probability of rolling a number that is not a multiple of 3, P(not a multiple of 3)?
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2. For each scenario,
• Determine the actions.
• Determine the outcomes of each action.
•  Determine whether the outcomes of each action

belong to disjoint sets or intersecting sets.
Explain your reasoning.

•  Sketch a tree diagram or write an organized list to
represent the sample space.

•  Determine whether the events in each outcome of
the sample space are independent or dependent.

•  Determine the size of the sample space using the
Counting Principle. Show your calculation.

a. While playing a board game, a player randomly
chooses one card from each of the two decks, and
then replaces the cards in the decks.

b. Amanda randomly chooses a card from a deck of six cards, without replacing it, then chooses
another card. The cards are numbered 1 through 6.

Stretch
1. Jacinta rolls two number cubes. Both number cubes are numbered from 1 to 6.

a. What are the actions?
b. What are the outcomes of each action?
c. Determine the size of the sample space using the Counting Principle. Show your calculation.
d. Write an organized list that represents the sample space.
e. What is the probability of rolling two dice with a sum greater than 9, P(sum greater than 9)?

2. Jalen rolls a number cube that is numbered 1 through 6. He then flips a coin with heads on one side
and tails on the other side.
a. Are the events in each outcome of the sample space independent or dependent? Explain.
b. Write an organized list that represents the sample space.
c. What is the probability that the number on the cube is even and the result of the coin flip is tails,
P(even number and tails)?

d. If just the cube is rolled, what is the probability that the number rolled on the cube is an even
number, P(even number)?

e. If just the coin is flipped, what is the probability that it is tails, P(tails)?
f. How do the answers to parts (c), (d), and (e) relate to each other?

Deck A

Deck B

Lose
a

Turn

Go 
Back

2
Spaces

Take
2

Tokens

Go 
Back

1
Space

Take
an

Extra
Turn

Go 
Ahead

2
Spaces

Go 
Ahead

1
Space
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Assignment

LESSON 1: What Are the Chances?   •   M5-23

Remember
The Counting Principle states: “If an action A can occur in m ways and for each of these m ways, an 
action B can occur in n ways, then actions A and B can occur in m ? n ways.” The values for m and n are 
determined by whether the events are independent or dependent events.

Write
1. A is a collection or group of items and each item within it is called an 

.
2. The is a set formed by combining all the members of the sets, such that all the 

members are only listed once.
3. Sets that do not have common elements are called .
4. Sets that do have common elements are called .
5.  and are two types of visual models that display sample 

space.
6. Events for which the occurrence of one event has no impact on the occurrence of the other event are

.
7. Events for which the occurrence of one event has an impact on the following events are

.
8. The  states that if an action A can occur in m ways and for each of these m

ways, an action B can occur in n ways, then Actions A and B can occur in m ? n ways.

Practice
1. Suppose you roll a number cube once.

a. Identify the sample space.
b. What is the probability of rolling a 5, P(5)?
c. What is the probability of rolling an even number, P(even)?
d. What is the probability of rolling a number greater than 2, P(greater than 2)?
e. Construct the probability model for rolling a number cube.

Outcomes

Probability

f. Is the probability model from part (e) a uniform or non-uniform probability model? Explain
your reasoning.

g. What is the probability of rolling a number that is not a multiple of 3, P(not a multiple of 3)?

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

2. For each scenario,
• Determine the actions.
• Determine the outcomes of each action.
•  Determine whether the outcomes of each action

belong to disjoint sets or intersecting sets.
Explain your reasoning.

•  Sketch a tree diagram or write an organized list to
represent the sample space.

•  Determine whether the events in each outcome of
the sample space are independent or dependent.

•  Determine the size of the sample space using the
Counting Principle. Show your calculation.

a. While playing a board game, a player randomly
chooses one card from each of the two decks, and
then replaces the cards in the decks.

b. Amanda randomly chooses a card from a deck of six cards, without replacing it, then chooses
another card. The cards are numbered 1 through 6.

Stretch
1. Jacinta rolls two number cubes. Both number cubes are numbered from 1 to 6.

a. What are the actions?
b. What are the outcomes of each action?
c. Determine the size of the sample space using the Counting Principle. Show your calculation.
d. Write an organized list that represents the sample space.
e. What is the probability of rolling two dice with a sum greater than 9, P(sum greater than 9)?

2. Jalen rolls a number cube that is numbered 1 through 6. He then fl ips a coin with heads on one side
and tails on the other side.
a. Are the events in each outcome of the sample space independent or dependent? Explain.
b. Write an organized list that represents the sample space.
c. What is the probability that the number on the cube is even and the result of the coin fl ip is tails,
P(even number and tails)?

d. If just the cube is rolled, what is the probability that the number rolled on the cube is an even
number, P(even number)?

e. If just the coin is fl ipped, what is the probability that it is tails, P(tails)?
f. How do the answers to parts (c), (d), and (e) relate to each other?

Deck A

Deck B

Lose 
a

Turn

Go 
Back

2
Spaces

Take 
2

Tokens

Go 
Back

1
Space

Take 
an

Extra
Turn

Go 
Ahead

2
Spaces

Go 
Ahead

1
Space
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LESSON 1: What Are the Chances?   •   M5-25

Review
1. Determine the vertex, axis of symmetry, the value of p, the directrix, the focus, and the concavity for

the parabola (x 2 1)2 5 8(y 1 3). Then graph the parabola.
2. Determine the equation of the parabola with focus (0, 21) and directrix y 5 3. Let (x, y) represent a

point on the parabola.
3. Write an equation in standard form for each.

a. A circle with a center at M(22, 15) and a radius of   √ 
___
11   

b. A circle with the same center as circle M, but whose area is
3 times that of circle M

4. Given sin θ 5     √ 
__

 2  
 ___ 2    in Quadrant II, use the Pythagorean identity to determine cos θ.

5. Use a trigonometric ratio to solve for the value of x. Round your answer to the
nearest tenth. 32°

25 ft
x
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LESSON 1: What Are the Chances?   •   M5-25

Review
1. Determine the vertex, axis of symmetry, the value of p, the directrix, the focus, and the concavity for

the parabola (x 2 1)2 5 8(y 1 3). Then graph the parabola.
2. Determine the equation of the parabola with focus (0, 21) and directrix y 5 3. Let (x, y) represent a

point on the parabola.
3. Write an equation in standard form for each.

a. A circle with a center at M(22, 15) and a radius of √
___
11

b. A circle with the same center as circle M, but whose area is
3 times that of circle M

4. Given sin θ 5
√

__
2___

2 in Quadrant II, use the Pythagorean identity to determine cos θ.
5. Use a trigonometric ratio to solve for the value of x. Round your answer to the

nearest tenth. 32°

25 ft
x
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LESSON 2: And?   •   M5-27

2
And?
Compound Probability with And

Learning Goals
• Determine the probability of two or more

independent events.
• Determine the probability of two or more

dependent events.

Key Terms
• compound event
• Rule of Compound Probability involving and
• conditional probability

Warm Up
Determine each product.

1.    4 __ 5    ?    1__
4

2.  1 __ 6    ?    3__
5

3.  5 __ 8    ?    3__
7

4.  1 __ 4    ?    2 __ 3    ?    1__
2

You have used tree diagrams and organized lists to determine the sample space and calculate 
the probability of events. How can you calculate the probability of compound events that are 
combined by the word and using a mathematical rule?
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GETTING STARTED

Frundaes!

Stan’s Frozen Yogurt Shop offers frundaes, which are frozen yogurt 
sundaes. The shop advertises different frundae options for customers.

1. Write the sample space of different frundae options consisting of
one yogurt flavor and one topping using an organized list.

2. How many different frundaes can be created by first selecting
one frozen yogurt flavor and then one topping?

Alec and Ella each order a single flavor cone with no toppings.

3. Write an organized list for the sample space of the single flavor
cones that Alec and Ella could buy. Describe the sample space.

BUILD YOUR OWN FRUNDAE

Choose one yogurt flavor and one topping.

Frozen Yogurt Flavors Toppings

vanilla nuts

chocolate sprinkles

strawberry granola

peach
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LESSON 2: And?   •   M5-27

2
And?
Compound Probability with And

Learning Goals
• Determine the probability of two or more

independent events.
• Determine the probability of two or more

dependent events.

Key Terms
• compound event
• Rule of Compound Probability involving and
• conditional probability

Warm Up
Determine each product.

1.    4 __ 5    ?    1__
4

2.  1 __ 6    ?    3__
5

3.  5 __ 8    ?    3__
7

4.  1 __ 4    ?    2 __ 3    ?    1__
2

You have used tree diagrams and organized lists to determine the sample space and calculate 
the probability of events. How can you calculate the probability of compound events that are 
combined by the word and using a mathematical rule?
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GETTING STARTED

Frundaes!

Stan’s Frozen Yogurt Shop offers frundaes, which are frozen yogurt 
sundaes. The shop advertises different frundae options for customers.

1. Write the sample space of different frundae options consisting of
one yogurt flavor and one topping using an organized list.

2. How many different frundaes can be created by first selecting
one frozen yogurt flavor and then one topping?

Alec and Ella each order a single flavor cone with no toppings.

3. Write an organized list for the sample space of the single flavor
cones that Alec and Ella could buy. Describe the sample space.

BUILD YOUR OWN FRUNDAE

Choose one yogurt flavor and one topping.

Frozen Yogurt Flavors Toppings

vanilla nuts

chocolate sprinkles

strawberry granola

peach
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LESSON 2: And?   •   M5-29

4. A Triple-Decker Froyanza is a frozen yogurt cone with three servings
of yogurt. Tamara orders a Triple-Decker Froyanza with one serving
of chocolate, one serving of vanilla, and one serving of strawberry
frozen yogurt.

a. Write an organized list for the sample space that represents
the order in which the server could stack the three servings
of frozen yogurt on Tamara’s cone.

b. How many different stacking orders are possible for the
frozen yogurt flavors of Tamara’s Triple-Decker Froyanza?
Explain how you determined your answer.

5. Compare and contrast the sample spaces from Questions 1, 3, and 4.

a. How are the sample spaces alike?

b. How is Question 1 and its sample space different from
Question 3 and its sample space?

c. How is Question 4 and its sample space different from
Questions 1 and 3 and their sample spaces?
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Exploring Compound
Events with And

AC TIVIT Y

2.1

A compound event is an event that consists of two or more events.

1. Consider the different ordering situations of frozen yogurt from
the Getting Started.

a. Which situations represent compound events?
Explain your reasoning.

b. Describe the events that make up the compound event in
ordering a frundae. Then list the outcomes for each event.

Suppose you decide to build your next frundae by randomly selecting a 
yogurt flavor and topping.

2. What is the probability of choosing a frundae that does not have
chocolate yogurt and does have a granola topping?

a. Let A represent the event of choosing a flavor that is not
chocolate. What is P(A), the probability of choosing a flavor
that is not chocolate?

b. Let B represent the event of choosing granola as a topping.
What is P(B), the probability of choosing granola
as a topping?

Ask
yourself:

How can you use the
sample spaces you
created to determine 
each probability?

Frozen Yogurt
Flavors
vanilla
chocolate
strawberry
peach

Toppings
nuts
sprinkles
granola
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LESSON 2: And?   •   M5-29

4. A Triple-Decker Froyanza is a frozen yogurt cone with three servings
of yogurt. Tamara orders a Triple-Decker Froyanza with one serving
of chocolate, one serving of vanilla, and one serving of strawberry
frozen yogurt.

a. Write an organized list for the sample space that represents
the order in which the server could stack the three servings
of frozen yogurt on Tamara’s cone.

b. How many different stacking orders are possible for the
frozen yogurt flavors of Tamara’s Triple-Decker Froyanza?
Explain how you determined your answer.

5. Compare and contrast the sample spaces from Questions 1, 3, and 4.

a. How are the sample spaces alike?

b. How is Question 1 and its sample space different from
Question 3 and its sample space?

c. How is Question 4 and its sample space different from
Questions 1 and 3 and their sample spaces?
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Exploring Compound 
Events with And

AC TIVIT Y

2.1

A compound event is an event that consists of two or more events.

1. Consider the different ordering situations of frozen yogurt from
the Getting Started.

a. Which situations represent compound events?
Explain your reasoning.

b. Describe the events that make up the compound event in
ordering a frundae. Then list the outcomes for each event.

Suppose you decide to build your next frundae by randomly selecting a 
yogurt flavor and topping.

2. What is the probability of choosing a frundae that does not have
chocolate yogurt and does have a granola topping?

a. Let A represent the event of choosing a flavor that is not
chocolate. What is P(A), the probability of choosing a flavor
that is not chocolate?

b. Let B represent the event of choosing granola as a topping.
What is P(B), the probability of choosing granola
as a topping?

Ask
yourself:

How can you use the 
sample spaces you 
created to determine 
each probability?

Frozen Yogurt 
Flavors 
vanilla
chocolate
strawberry
peach

Toppings
nuts
sprinkles
granola
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LESSON 2: And?   •   M5-31

c. What is P(A and B), the probability of choosing a flavor other
than chocolate that has granola as a topping? Explain how
you determined your answer.

3. What is the probability of choosing a frundae with chocolate
flavored yogurt and a topping that is not granola?

a. Let A represent the event of choosing a frundae with
chocolate flavored yogurt. What is P(A), the probability of
choosing a frundae with chocolate flavored yogurt?

b. Let B represent the event of choosing a topping that is not
granola. What is P(B), the probability of choosing a topping
that is not granola?

c. What is P(A and B), the probability of choosing a frundae
with chocolate flavored yogurt and a topping that is not
granola? Explain how you determined your answer.

P(A and B) can be 
written as P(A ˘ B), 
where A ˘ B 
represents an 
intersection of 
Events A and B. The 
intersection of Events 
A and B is the set of all 
of the outcomes where 
both Event A and Event 
B occur.
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4. Compare the probabilities you determined in Questions 2 and 3.
What mathematical relationship exists between P(A), P(B), and
P(A and B)?

5. Why do you think that the probability of both events occurring
is less than the probability of either event occurring by itself?

6. Why do you think multiplication is performed in compound
probability problems using the word and?

NOTES
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LESSON 2: And?   •   M5-31

c. What is P(A and B), the probability of choosing a flavor other
than chocolate that has granola as a topping? Explain how
you determined your answer.

3. What is the probability of choosing a frundae with chocolate
flavored yogurt and a topping that is not granola?

a. Let A represent the event of choosing a frundae with
chocolate flavored yogurt. What is P(A), the probability of
choosing a frundae with chocolate flavored yogurt?

b. Let B represent the event of choosing a topping that is not
granola. What is P(B), the probability of choosing a topping
that is not granola?

c. What is P(A and B), the probability of choosing a frundae
with chocolate flavored yogurt and a topping that is not
granola? Explain how you determined your answer.

P(A and B) can be 
written as P(A ˘ B), 
where A ˘ B 
represents an 
intersection of 
Events A and B. The 
intersection of Events 
A and B is the set of all 
of the outcomes where 
both Event A and Event 
B occur.
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4. Compare the probabilities you determined in Questions 2 and 3.
What mathematical relationship exists between P(A), P(B), and
P(A and B)?

5. Why do you think that the probability of both events occurring
is less than the probability of either event occurring by itself?

6. Why do you think multiplication is performed in compound
probability problems using the word and?
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LESSON 2: And?   •   M5-33

You just calculated probabilities for a compound event comprised of two 
events. Now, let’s consider a compound event comprised of more than 
two events.

1. Suppose you flip 3 coins and record the result of each flip.

a. What is the probability that all 3 coins land heads up?

b. What is the probability that the first 2 coins land heads up
and the third coin lands tails up?

c. What is the probability of the second coin landing tails up?
Explain how you determined your answer.

d. What is the probability of flipping heads on the first coin
and tails on the third coin? Explain how you determined
your answer.

Calculating Compound 
Probabilities with And

AC TIVIT Y

2.2
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Some calculators 
display a maximum 
of 10 digits. Very 
large numbers are 
often displayed using 
scientific notation. Derrick

To calculate the number of total possible outcomes, 
I multiply 2 by itself 50 times, which is 250, or 
1,125,899,906,842,624. There is 1 desired outcome for each 
of the first 2 coins, or 1 × 1. For the other 48 coins, there 
are 2 desired outcomes, because they can be heads or 
tails. This is 248. So, the number of desired outcomes is 
1 × 1 × 248, or 281,474,976,710,656.
The probability of flipping heads on the first and 
second coins, then, is

   
281,474,976,710,656

  ________________   1,125,899,906,842,624    =    2
48

 ___ 250    =    1 __ 22    =    1 _ 4   .

Sarina
I only need to do calculations with the probabil ities for 
the first 2 coins because the probabil ities for the other 
48 coins are each    2 _ 2   , or 1 .
The probabil ity of flipping heads on the first two of
50 coins is    1 _ 2    ×    1 _ 2   , or    1 _

4  .

2. Suppose you flip 50 coins. What is the probability of flipping
heads on the first and second coins? Derrick and Sarina each
answered this question differently.

Which strategy is more efficient? Why?

The Rule of Compound Probability involving and states: “If Event A and 
Event B are independent events, then the probability that Event A happens 
and Event B happens is the product of the probability that Event A 
happens and the probability that Event B happens, given that Event A 
has happened.”

P(A and B) 5 P(A) ? P(B)

Think
about:

If Events A and B are 
independent, does 
the occurrence of 
Event A affect the 
probability of the 
occurrence of Event B?
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LESSON 2: And?   •   M5-33

You just calculated probabilities for a compound event comprised of two 
events. Now, let’s consider a compound event comprised of more than 
two events.

1. Suppose you flip 3 coins and record the result of each flip.

a. What is the probability that all 3 coins land heads up?

b. What is the probability that the first 2 coins land heads up
and the third coin lands tails up?

c. What is the probability of the second coin landing tails up?
Explain how you determined your answer.

d. What is the probability of flipping heads on the first coin
and tails on the third coin? Explain how you determined
your answer.

Calculating Compound 
Probabilities with And

AC TIVIT Y

2.2
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Some calculators 
display a maximum 
of 10 digits. Very 
large numbers are 
often displayed using 
scientific notation. Derrick

To calculate the number of total possible outcomes, 
I multiply 2 by itself 50 times, which is 250, or 
1,125,899,906,842,624. There is 1 desired outcome for each 
of the first 2 coins, or 1 × 1. For the other 48 coins, there 
are 2 desired outcomes, because they can be heads or 
tails. This is 248. So, the number of desired outcomes is 
1 × 1 × 248, or 281,474,976,710,656.
The probability of flipping heads on the first and 
second coins, then, is

   
281,474,976,710,656

  ________________   1,125,899,906,842,624    =    2
48

 ___ 250    =    1 __ 22    =    1 _ 4   .

Sarina
I only need to do calculations with the probabil ities for 
the first 2 coins because the probabil ities for the other 
48 coins are each    2 _ 2   , or 1 .
The probabil ity of flipping heads on the first two of
50 coins is    1 _ 2    ×    1 _ 2   , or    1 _

4  .

2. Suppose you flip 50 coins. What is the probability of flipping
heads on the first and second coins? Derrick and Sarina each
answered this question differently.

Which strategy is more efficient? Why?

The Rule of Compound Probability involving and states: “If Event A and 
Event B are independent events, then the probability that Event A happens 
and Event B happens is the product of the probability that Event A 
happens and the probability that Event B happens, given that Event A 
has happened.”

P(A and B) 5 P(A) ? P(B)

Think
about:

If Events A and B are 
independent, does 
the occurrence of 
Event A affect the 
probability of the 
occurrence of Event B?
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LESSON 2: And?   •   M5-35

AC TIVIT Y

2.3 Dependent Events with And

You have 2 red, 1 blue, and 3 green socks in a drawer.

Suppose you reach into the drawer without looking and choose a sock, 
replace it, and then choose another sock. You choose a total of 2 socks.

1. Use this information to answer each question.

a. Does the action “choosing the first sock” affect the
outcomes of “choosing the second sock”? If so, how?
Explain your reasoning.

b. Use a tree diagram or organized list to represent the sample
space for this situation.

c. How can you use the Counting Principle to determine the
total number of possible outcomes? Explain your reasoning.

d. Calculate the probability of choosing:

• A blue sock and then a red sock.

• A red sock and then a sock that is not blue.

• Two socks with the first sock being green.

You can use small 
numbers called 
subscripts to indicate 
the different red 
or green socks. For 
example, R1 and R2 
can represent the two 
red socks.

Think
about:

How can a tree 
diagram or organized 
list be used to check 
your answers?
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Suppose you reach into the drawer without looking and choose a sock, do 
not replace it, and then choose another sock. You choose a total of 2 socks. 
Remember, there are 2 red, 1 blue, and 3 green socks in a drawer.

2. Use this information to answer the questions.

a. Does the action “choosing the first sock” affect the outcomes of
“choosing the second sock”? If so, how? Explain your reasoning.

b. Use a diagram or organized list to represent the sample space
for this situation.

c. How can you use the Counting Principle to determine the total
number of possible outcomes? Explain your reasoning.

d. Calculate the probability of choosing:

• A blue sock and then a red sock.

• A red sock and then a sock that is not blue.

• Two socks with the first sock being green.

3. What’s different about the probability calculations in Question 1,
part (d) and Question 2, part (d)?
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LESSON 2: And?   •   M5-35

AC TIVIT Y

2.3 Dependent Events with And

You have 2 red, 1 blue, and 3 green socks in a drawer.

Suppose you reach into the drawer without looking and choose a sock, 
replace it, and then choose another sock. You choose a total of 2 socks.

1. Use this information to answer each question.

a. Does the action “choosing the first sock” affect the
outcomes of “choosing the second sock”? If so, how?
Explain your reasoning.

b. Use a tree diagram or organized list to represent the sample
space for this situation.

c. How can you use the Counting Principle to determine the
total number of possible outcomes? Explain your reasoning.

d. Calculate the probability of choosing:

• A blue sock and then a red sock.

• A red sock and then a sock that is not blue.

• Two socks with the first sock being green.

You can use small 
numbers called
subscripts to indicate
the different red 
or green socks. For 
example, R1 and R2

can represent the two 
red socks.

Think
about:

How can a tree
diagram or organized 
list be used to check
your answers?
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Suppose you reach into the drawer without looking and choose a sock, do 
not replace it, and then choose another sock. You choose a total of 2 socks. 
Remember, there are 2 red, 1 blue, and 3 green socks in a drawer.

2. Use this information to answer the questions.

a. Does the action “choosing the first sock” affect the outcomes of
“choosing the second sock”? If so, how? Explain your reasoning.

b. Use a diagram or organized list to represent the sample space
for this situation.

c. How can you use the Counting Principle to determine the total
number of possible outcomes? Explain your reasoning.

d. Calculate the probability of choosing:

• A blue sock and then a red sock.

• A red sock and then a sock that is not blue.

• Two socks with the first sock being green.

3. What’s different about the probability calculations in Question 1,
part (d) and Question 2, part (d)?
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LESSON 2: And?   •   M5-37

If Event A and Event B are dependent, then the probability that Event A 
happens and Event B happens is the product of the probability that 
Event A happens and the probability that Event B happens, given that 
Event A has already occurred.

If Events A and B are dependent, then the probability of Event B occurring 
is affected by the occurrence of the first event. Therefore, the notation 
for the Rule of Compound Probability involving and now states that 
P(A and B) 5 P(A) ? P(B|A).

4. Two red socks, 1 blue sock, and 3 green socks are in a drawer.
One sock is randomly chosen without replacing it in the
drawer, then a second sock is randomly chosen. What is the
probability that the second sock is red?

Juan explained his solution method.

Juan
We want the second sock to be red, but the first sock 
can be red or not red. The desired outcomes are “red 
and red” or “not red and red.”

Calculate the probability of choosing a red sock second.

5. Two red socks, 1 blue sock, and 3 green socks are in a drawer.
One sock is randomly chosen without replacing it in the
drawer, and then a second sock is randomly chosen.
Use Juan’s method to answer each question.

a. What is the probability that the second sock is blue?
Explain your reasoning.

b. What is the probability that the second sock is green?
Explain your reasoning.

There are two cases 
that you should 
consider, depending 
on whether the first 
sock was red or not.

Remember:

Conditional 
probability is the 
probability of an 
event which assumes 
the occurrence of 
some other event. 
P(B|A) means “the 
probability of the 
occurrence of Event B 
given the occurrence 
of Event A.“

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

NOTES
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TALK the TALK

That Depends

Consider the situations that you analyzed in this lesson.

1. Compare the methods you used to determine the compound 
probability of two independent events both occurring and 
the compound probability of two dependent events both 
occurring. Describe the similarities and differences between 
the methods.

2. What rules could you write to determine the compound
probability of three or more independent events? Three
or more dependent events? Include examples to support
your conclusions.
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LESSON 2: And?   •   M5-37

If Event A and Event B are dependent, then the probability that Event A
happens and Event B happens is the product of the probability that 
Event A happens and the probability that Event B happens, given that
Event A has already occurred.

If Events A and B are dependent, then the probability of Event B occurring 
is affected by the occurrence of the first event. Therefore, the notation
for the Rule of Compound Probability involving and now states that
P(A and B) 5 P(A) ? P(B|A).

4. Two red socks, 1 blue sock, and 3 green socks are in a drawer.
One sock is randomly chosen without replacing it in the
drawer, then a second sock is randomly chosen. What is the
probability that the second sock is red?

Juan explained his solution method.

Juan
We want the second sock to be red, but the first sock
can be red or not red. The desired outcomes are “red
and red” or “not red and red.”

Calculate the probability of choosing a red sock second.

5. Two red socks, 1 blue sock, and 3 green socks are in a drawer.
One sock is randomly chosen without replacing it in the
drawer, and then a second sock is randomly chosen.
Use Juan’s method to answer each question.

a. What is the probability that the second sock is blue?
Explain your reasoning.

b. What is the probability that the second sock is green?
Explain your reasoning.

There are two cases 
that you should 
consider, depending 
on whether the first 
sock was red or not.

Remember:

Conditional 
probability is the
probability of an 
event which assumes
the occurrence of 
some other event.
P(B|A) means “the 
probability of the 
occurrence of Event B
given the occurrence
of Event A.“
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TALK the TALK

That Depends

Consider the situations that you analyzed in this lesson.

1. Compare the methods you used to determine the compound 
probability of two independent events both occurring and 
the compound probability of two dependent events both 
occurring. Describe the similarities and differences between 
the methods.

2. What rules could you write to determine the compound
probability of three or more independent events? Three
or more dependent events? Include examples to support
your conclusions.
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LESSON 2: And?   •   M5-39

Assignment

Write
Describe the diff erence between the Rule 
of Compound Probability involving and for 
independent and dependent events in your 
own words.

Practice
1. Suppose a player chooses cards from the two decks shown. The subsets of cards are

labeled C1 to C7 (see fi gure).
a. A player chooses one card from Deck A and one

card from Deck B.
What is the probability that the player will choose
cards C1 and C4?

b.  A player chooses one card from Deck A and replaces
it. Then the next player chooses one card from
Deck A. What is the probability that both players
will choose a C2 card?

c. A player chooses two cards at the same time from
Deck B. What is the probability that the player will
choose two C5 cards?

d. A player chooses one card from Deck A and one card
from Deck B. What is the probability of not choosing
a C1 card from Deck A and the probability of not
choosing a C7 card from Deck B?

e. A player chooses one card from Deck A and then, without replacing it, chooses another card from
Deck A. What is the probability that the fi rst card will be a C2 and the second card will not be a C2?

2. The board game includes both the spinner and the set
of tokens shown in the fi gure.
a. A player spins the spinner once and then randomly

chooses a token. What is the probability that the spinner
will land on a 4 and the player will choose a cube token?

b. A player spins the spinner twice. What is the probability
that the second spin will land on a 3?

c. A player chooses a token from the set, replaces it, and then
chooses another token from the set. What is the probability 
that the fi rst token chosen will be a cube and the second will be a disk?

Remember
A compound event is an event that consists of two 
or more events. If the events are combined by the 
word and, you can multiply the probability of each 
event to determine the compound probability.

Deck A

Deck B

5 cards 4 cards 3 cards
  C1 C2 C3

5 cards 4 cards 3 cards 2 cards
  C4 C5 C6 C7

Lose 
a

Turn

Go 
Back

2
Spaces

Take 
2

Tokens

Go 
Back

1
Space

Take 
an

Extra
Turn

Go 
Ahead

2
Spaces

Go 
Ahead

1
Space

4

3

2

3
2

3
1

4 1

1
4

2

6 tokens 4 tokens 2 tokens
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Stretch
1. A batch of 100 calculators are manufactured in a day on a factory line. There are 5 calculators that

are defective in the batch. On another line, a batch of 5000 computers are manufactured. There are
50 computers that are defective in the batch. On the third line, a batch of 1000 fitness watches are
manufactured. There are 25 watches that are defective in the batch.
a. A quality control inspector randomly picks a calculator, a computer, and a fitness watch from the

three batches. What is the probability all of them are defective?
b. A quality control inspector randomly picks 3 calculators from the batch without replacing any of

them. What is the probability the first is defective and the second two are not defective?
c. A quality control inspector randomly picks 2 calculators, 1 computer, and 2 watches without

replacing any of them. What is the probability none of the products are defective?
2. Tushar has a bag of candy that contains 4 lollipops, 8 chocolate bars, and 5 pieces of taffy.

a. If Tushar randomly picks a piece of candy, what is the probability it is a lollipop?
b. If Tushar randomly picks a piece of candy, what is the probability it is a chocolate bar?
c. If Tushar randomly picks a piece of candy, what is the probability it is a lollipop or a chocolate bar?
d. What is the mathematical relationship between the answers to parts (a), (b), and (c)?

Review
1. Suppose you roll a number cube once. The number cube is numbered 1 through 10.

a. Identify the sample space.
b. Determine the probability of rolling an odd number, P(odd).
c. Determine the probability of rolling a number that is not a multiple of 5, P(not a multiple of 5).

2. Determine whether 4x2 1 4y2 2 16x 2 24y 1 16 5 0 represents a circle. If so, describe the location of
the center and radius.

3. Write an equation in standard form for a parabola with a vertex of (22, 3) and a focus of (22, 1). Then
graph and label the parabola.

4. Write the equation for the function that results when the basic function f(x) 5 x2 is translated up four
units and is vertically stretched by a factor of 3.

5. Determine the solutions for x2 1 13x 2 20 5 0.

d. A player chooses two tokens from the set at the same time. What is the probability that both will
be pyramids?

e. A player spins the spinner once and then randomly chooses a token. What is the probability that
the spinner will not land on a 3 and the player will choose a disk token?

f. A player randomly chooses three tokens at once from the set. What is the probability that the first
two tokens are cubes?
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LESSON 2: And?   •   M5-39

Assignment

Write
Describe the difference between the Rule 
of Compound Probability involving and for 
independent and dependent events in your 
own words.

Practice
1. Suppose a player chooses cards from the two decks shown. The subsets of cards are

labeled C1 to C7 (see figure).
a. A player chooses one card from Deck A and one

card from Deck B.
What is the probability that the player will choose
cards C1 and C4?

b. A player chooses one card from Deck A and replaces
it. Then the next player chooses one card from
Deck A. What is the probability that both players
will choose a C2 card?

c. A player chooses two cards at the same time from
Deck B. What is the probability that the player will
choose two C5 cards?

d. A player chooses one card from Deck A and one card
from Deck B. What is the probability of not choosing
a C1 card from Deck A and the probability of not
choosing a C7 card from Deck B?

e. A player chooses one card from Deck A and then, without replacing it, chooses another card from
Deck A. What is the probability that the first card will be a C2 and the second card will not be a C2?

2. The board game includes both the spinner and the set
of tokens shown in the figure.
a. A player spins the spinner once and then randomly

chooses a token. What is the probability that the spinner
will land on a 4 and the player will choose a cube token?

b. A player spins the spinner twice. What is the probability
that the second spin will land on a 3?

c. A player chooses a token from the set, replaces it, and then
chooses another token from the set. What is the probability
that the first token chosen will be a cube and the second will be a disk?

Remember
A compound event is an event that consists of two 
or more events. If the events are combined by the
word and, you can multiply the probability of each
event to determine the compound probability.

Deck A

Deck B

5 cards 4 cards 3 cards
  C1 C2 C3

5 cards 4 cards 3 cards 2 cards
  C4 C5 C6 C7

Lose
a

Turn

Go 
Back

2
Spaces

Take
2

Tokens

Go 
Back

1
Space

Take
an

Extra
Turn

Go 
Ahead

2
Spaces

Go 
Ahead

1
Space

4

3

2

3
2

3
1

4 1

1
4

2

6 tokens 4 tokens 2 tokens
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Stretch
1. A batch of 100 calculators are manufactured in a day on a factory line. There are 5 calculators that

are defective in the batch. On another line, a batch of 5000 computers are manufactured. There are
50 computers that are defective in the batch. On the third line, a batch of 1000 fi tness watches are
manufactured. There are 25 watches that are defective in the batch.
a. A quality control inspector randomly picks a calculator, a computer, and a fi tness watch from the

three batches. What is the probability all of them are defective?
b. A quality control inspector randomly picks 3 calculators from the batch without replacing any of

them. What is the probability the fi rst is defective and the second two are not defective?
c. A quality control inspector randomly picks 2 calculators, 1 computer, and 2 watches without

replacing any of them. What is the probability none of the products are defective?
2. Tushar has a bag of candy that contains 4 lollipops, 8 chocolate bars, and 5 pieces of taff y.

a. If Tushar randomly picks a piece of candy, what is the probability it is a lollipop?
b. If Tushar randomly picks a piece of candy, what is the probability it is a chocolate bar?
c. If Tushar randomly picks a piece of candy, what is the probability it is a lollipop or a chocolate bar?
d. What is the mathematical relationship between the answers to parts (a), (b), and (c)?

Review
1. Suppose you roll a number cube once. The number cube is numbered 1 through 10.

a. Identify the sample space.
b. Determine the probability of rolling an odd number, P(odd).
c. Determine the probability of rolling a number that is not a multiple of 5, P(not a multiple of 5).

2. Determine whether 4x2 1 4y2 2 16x 2 24y 1 16 5 0 represents a circle. If so, describe the location of
the center and radius.

3. Write an equation in standard form for a parabola with a vertex of (22, 3) and a focus of (22, 1). Then
graph and label the parabola.

4. Write the equation for the function that results when the basic function f(x) 5 x2 is translated up four
units and is vertically stretched by a factor of 3.

5. Determine the solutions for x2 1 13x 2 20 5 0.

d. A player chooses two tokens from the set at the same time. What is the probability that both will
be pyramids?

e.  A player spins the spinner once and then randomly chooses a token. What is the probability that
the spinner will not land on a 3 and the player will choose a disk token?

f.  A player randomly chooses three tokens at once from the set. What is the probability that the fi rst
two tokens are cubes?
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3

Learning Goals
• Determine the probability of one or another

independent event.
• Determine the probability of one or another

dependent event.

You have determined the probability of compound events related by the word and. How do the
methods for determining the probability of compound events related by the word or compare?

Warm Up
Determine the value of each 
expression.

1. 1 __ 2    1    1 __ 3    2    1__
4

2.    1 __ 6    1    3 __ 4    2    2__
5

3.    2 __ 3    1    1 __ 8    2    1__
2

Or?
Compound Probability with Or

Key Term
• Addition Rule for Probability
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GETTING STARTED

Making Heads or Tails of It

Suppose you flip two coins. What is the probability of the first coin landing 
heads up or the second coin landing tails up?

1. Describe the events in this probability situation.

2. Complete the table to construct the sample space for this situation.

Second Coin

H T

First Coin
H

T

a. Draw a circle around the outcomes that match the first event.

b. Draw a rectangle around the outcomes that match the
second event.

3. How can you describe the outcome that is circled and has a
rectangle around it in the sample space?
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3

Learning Goals
• Determine the probability of one or another

independent event.
• Determine the probability of one or another

dependent event.

You have determined the probability of compound events related by the word and. How do the
methods for determining the probability of compound events related by the word or compare?

Warm Up
Determine the value of each
expression.

1. 1__
2 1

1__
3 2

1__
4

2. 1__
6 1

3__
4 2

2__
5

3. 2__
3 1

1__
8 2

1__
2

Or?
Compound Probability with Or

Key Term
• Addition Rule for Probability
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GETTING STARTED

Making Heads or Tails of It

Suppose you flip two coins. What is the probability of the first coin landing 
heads up or the second coin landing tails up?

1. Describe the events in this probability situation.

2. Complete the table to construct the sample space for this situation.

Second Coin

H T

First Coin
H

T

a. Draw a circle around the outcomes that match the first event.

b. Draw a rectangle around the outcomes that match the
second event.

3. How can you describe the outcome that is circled and has a
rectangle around it in the sample space?
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4. Kirk and Damon described the probability of a heads up result for

the first coin or a tails up result for the second coin.

Explain in your own words why Damon is correct and Kirk 
is incorrect.

Kirk
I circled 2 outcomes and drew a 
rectangle around 2 outcomes, and 
there are 4 possible outcomes. So, 
the probabil ity of flipping a heads 
on the first coin or a tails on the 
second is

   2 + 2        4    =    4 _ 4    =1 .

Damon
I marked 4 outcomes, and there 
are 4 possible outcomes. But I 
marked 1 of the outcomes twice. 
I can count each outcome only 
once. So, the probability of a 
heads up result for the first coin 
or a tails up result for the second 
coin is    3 __ 4   .
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Exploring Compound
Events with Or

AC TIVIT Y

3.1

In a compound event that is related by the word or, there can be possible
outcomes that are in the sample space for each event. These outcomes
should be counted only once when determining the compound probability.

1. Use the sample space and what you know about probability to
answer each question.

a. What is the probability of a heads up result for flipping the
first coin, P(A)?

b. What is the probability of a tails up result for flipping the
second coin, P(B)?

c. What is the probability of a heads up result for the first coin
flip AND a tails up result for the second coin flip, P(A and B)?

d. What is the probability of a heads up result for the first coin
flip OR a tails up result for the second coin flip P(A or B)?

2. Create a formula you could use to relate the probability of each
event by itself, P(A), P(B), and the probability of the first event OR
the second event P(A or B). Explain why your formula works.
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4. Kirk and Damon described the probability of a heads up result for
the first coin or a tails up result for the second coin.

Explain in your own words why Damon is correct and Kirk 
is incorrect.

Kirk
I circled 2 outcomes and drew a
rectangle around 2 outcomes, and
there are 4 possible outcomes. So,
the probabil ity of flipping a heads
on the first coin or a tails on the
second is

2 + 2
4 = 4_

4 =1 .

Damon
I marked 4 outcomes, and there 
are 4 possible outcomes. But I 
marked 1 of the outcomes twice.
I can count each outcome only 
once. So, the probability of a 
heads up result for the first coin
or a tails up result for the second
coin is 3__

4  .
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Exploring Compound 
Events with Or

AC TIVIT Y

3.1

In a compound event that is related by the word or, there can be possible 
outcomes that are in the sample space for each event. These outcomes 
should be counted only once when determining the compound probability.

1. Use the sample space and what you know about probability to
answer each question.

a. What is the probability of a heads up result for flipping the
first coin, P(A)?

b. What is the probability of a tails up result for flipping the
second coin, P(B)?

c. What is the probability of a heads up result for the first coin
flip AND a tails up result for the second coin flip, P(A and B)?

d. What is the probability of a heads up result for the first coin
flip OR a tails up result for the second coin flip P(A or B)?

2. Create a formula you could use to relate the probability of each
event by itself, P(A), P(B), and the probability of the first event OR
the second event P(A or B). Explain why your formula works.
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A new holiday—Probability Day—is going to be celebrated at your school. 
It may be celebrated on any of the first 3 days of any month. The problem 
now is to choose which day it will fall on. Of course, the day will be 
selected at random. First the month will be selected and then the day. 

1. How many dates for Probability Day are in the sample space?
Explain how you determined the answer.

2. Construct a model to represent the sample space for
this situation.

3. Determine the probability that each day is randomly chosen.
Explain your reasoning.

a. January 3rd

b. May 2nd

c. Any specific day and month

Calculating Compound 
Probabilities with Or

AC TIVIT Y

3.2
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4. Study the sample space. Let P(A) represent the probability of
randomly choosing a summer month, and let P(B) represent the
probability of randomly choosing the first day of the month.

a. Calculate P(A).

b. Calculate P(B).

c. Calculate P(A and B).

d. Calculate P(A or B). Use the organized list you created to
explain your answer.

5. Use your answers from Question 4. Describe how you can
calculate the probability of randomly choosing a summer month
or the first day of a month without using a tree diagram or
organized list.

The Addition Rule for Probability states: “The probability that Event 
A occurs or Event B occurs is the probability that Event A occurs plus 
the probability that Event B occurs minus the probability that both 
A and B occur.”

P(A or B) 5 P(A) 1 P(B) 2 P(A and B)

The summer months
are June, July, and 
August.

P(A or B) is also known 
as P(A ¯ B), where A ¯

B represents a union
of Events A and B. 
The union of Events A
and B is the set all of 
the outcomes where 
Event A or Event B
occurs.
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A new holiday—Probability Day—is going to be celebrated at your school. 
It may be celebrated on any of the first 3 days of any month. The problem
now is to choose which day it will fall on. Of course, the day will be 
selected at random. First the month will be selected and then the day. 

1. How many dates for Probability Day are in the sample space?
Explain how you determined the answer.

2. Construct a model to represent the sample space for
this situation.

3. Determine the probability that each day is randomly chosen.
Explain your reasoning.

a. January 3rd

b. May 2nd

c. Any specific day and month

Calculating Compound
Probabilities with Or

AC TIVIT Y

3.2
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4. Study the sample space. Let P(A) represent the probability of
randomly choosing a summer month, and let P(B) represent the
probability of randomly choosing the first day of the month.

a. Calculate P(A).

b. Calculate P(B).

c. Calculate P(A and B).

d. Calculate P(A or B). Use the organized list you created to
explain your answer.

5. Use your answers from Question 4. Describe how you can
calculate the probability of randomly choosing a summer month
or the first day of a month without using a tree diagram or
organized list.

The Addition Rule for Probability states: “The probability that Event 
A occurs or Event B occurs is the probability that Event A occurs plus 
the probability that Event B occurs minus the probability that both 
A and B occur.”

P(A or B) 5 P(A) 1 P(B) 2 P(A and B)

The summer months 
are June, July, and 
August.

P(A or B) is also known 
as P(A ¯ B), where A ¯ 
B represents a union 
of Events A and B. 
The union of Events A 
and B is the set all of 
the outcomes where 
Event A or Event B 
occurs.
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6. What is the probability of randomly choosing a summer month

or a winter month?

7.  Jereld says that because the summer month outcomes
and the winter month outcomes are disjoint sets, the
probability that one event or the other occurs is just the
sum of the probabilities. It’s not necessary to subtract the
probability of both events. Is Jereld correct? Explain why
or why not.

Disjoint sets are sets 
with no outcomes 
in common.

Remember:

The winter months 
are December, 
January, and February.
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Dependent Events withOr
AC TIVIT Y

3.3

You have seen that you can use the Addition Rule for Probability to 
determine the probability that one or another of two independent events 
occurs. Can you also use this rule to determine the probability of one or 
another of two dependent events occurring? Let’s find out!

Suppose six cards are taken from a set of cards and that 3 of the cards have 
a yellow dot on the back, 1 of the cards has a purple dot on the back, and 
2 of the cards have a blue dot on the back. You are asked to randomly 
select two cards, one at a time.

1. Does the action “choosing the first card” affect the action of
“choosing the second card”? If so, how? Explain your reasoning.

2. Write an organized list to represent the sample space for
this situation.

3. Use the sample space to determine the probability of randomly
choosing a yellow card first or a blue card second.

a. Describe the events in this probability situation.
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6. What is the probability of randomly choosing a summer month
or a winter month?

7. Jereld says that because the summer month outcomes
and the winter month outcomes are disjoint sets, the
probability that one event or the other occurs is just the
sum of the probabilities. It’s not necessary to subtract the
probability of both events. Is Jereld correct? Explain why
or why not.

Disjoint sets are sets
with no outcomes 
in common.

Remember:

The winter months
are December,
January, and February.
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Dependent Events with Or
AC TIVIT Y

3.3

You have seen that you can use the Addition Rule for Probability to 
determine the probability that one or another of two independent events 
occurs. Can you also use this rule to determine the probability of one or 
another of two dependent events occurring? Let’s find out!

Suppose six cards are taken from a set of cards and that 3 of the cards have 
a yellow dot on the back, 1 of the cards has a purple dot on the back, and 
2 of the cards have a blue dot on the back. You are asked to randomly 
select two cards, one at a time.

1. Does the action “choosing the first card” affect the action of
“choosing the second card”? If so, how? Explain your reasoning.

2. Write an organized list to represent the sample space for
this situation.

3. Use the sample space to determine the probability of randomly
choosing a yellow card first or a blue card second.

a. Describe the events in this probability situation.
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b. Draw a circle around the outcomes that match the first

event and a rectangle around the outcomes that match
the second event. How can you describe the outcomes
that are circled and have a rectangle around them in the
sample space?

c. What is the probability of randomly choosing a yellow card
first, P(A)?

d. What is the probability of randomly choosing a blue card
second, P(B)?

e. What is the probability of randomly choosing a yellow card
first AND a blue card second, P(A and B)?

f. What is the probability of randomly choosing a yellow card
first OR a blue card second, P(A or B)?

If only the second 
event is specified, you 
can consider it as an 
independent event 
and determine its 
probability without 
considering the 
first event.

Remember:
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4. Beth wrote an explanation for randomly choosing a blue
card second. Explain why Beth’s reasoning is incorrect.

5. Pedro wrote an explanation for randomly choosing a yellow
card first and a blue card second. Explain why Pedro’s reasoning
is incorrect.

Beth
Because the actions are dependent in this problem, the
probabil ity of choosing a blue card second is  2_5 . There 
are 5 cards left after the first pick, and 2 of the cards
left are blue.

Pedro
In this problem, the probabil ity of choosing a yellow card
first is 1_

2 , and the probabil ity of choosing a blue card
second is 1_

3 . So, the probabil ity of choosing both a yellow
card first and a blue card second is  1_2 × 1_

3 = 1_
6 .
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b. Draw a circle around the outcomes that match the first
event and a rectangle around the outcomes that match
the second event. How can you describe the outcomes
that are circled and have a rectangle around them in the
sample space?

c. What is the probability of randomly choosing a yellow card
first, P(A)?

d. What is the probability of randomly choosing a blue card
second, P(B)?

e. What is the probability of randomly choosing a yellow card
first AND a blue card second, P(A and B)?

f. What is the probability of randomly choosing a yellow card
first OR a blue card second, P(A or B)?

If only the second 
event is specified, you 
can consider it as an 
independent event
and determine its 
probability without 
considering the
first event.

Remember:
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4. Beth wrote an explanation for randomly choosing a blue
card second. Explain why Beth’s reasoning is incorrect.

5. Pedro wrote an explanation for randomly choosing a yellow
card first and a blue card second. Explain why Pedro’s reasoning
is incorrect.

Beth
Because the actions are dependent in this problem, the 
probabil ity of choosing a blue card second is    2 _ 5   . There 
are 5 cards left after the first pick, and 2 of the cards 
left are blue.

Pedro
In this problem, the probabil ity of choosing a yellow card 
first is    1 _ 2   , and the probabil ity of choosing a blue card
second is    1 _ 3   . So, the probabil ity of choosing both a yellow
card first and a blue card second is    1 _ 2    ×    1 _ 3    =    1 _

6  .
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6. Calculate the probability of randomly choosing a yellow card

first or a blue card second, P(A or B), using the Addition Rule.
Compare this to your answer in Question 3, part (f). What do
you notice?

7. Determine the probability of choosing a yellow card first or a
yellow card second using the Addition Rule. Verify your answer
using the sample space in Question 2.

8. Does the Addition Rule apply to independent events as well as
dependent events? Explain your reasoning.
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NOTES TALK the TALK

Don’t Compound the Problem

In this lesson and the previous lesson, you investigated the probabilities 
of different kinds of compound events.

1. Complete the graphic organizer to record examples of the 
types of compound events you have studied. For each type 
of compound event, describe the methods you used to 
determine the probability.

Independent Events
P(A and B)

Scenario:

Question:

Method:

Scenario:

Question:

Method:

COMPOUND
EVENTS

Independent Events
P(A or B)

Dependent Events
P(A and B)

Dependent Events
P(A or B)

Scenario:

Question:

Method:

Scenario:

Question:

Method:
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6. Calculate the probability of randomly choosing a yellow card
first or a blue card second, P(A or B), using the Addition Rule.
Compare this to your answer in Question 3, part (f). What do
you notice?

7. Determine the probability of choosing a yellow card first or a
yellow card second using the Addition Rule. Verify your answer
using the sample space in Question 2.

8. Does the Addition Rule apply to independent events as well as
dependent events? Explain your reasoning.
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NOTES TALK the TALK

Don’t Compound the Problem

In this lesson and the previous lesson, you investigated the probabilities 
of diff erent kinds of compound events.

1. Complete the graphic organizer to record examples of the 
types of compound events you have studied. For each type 
of compound event, describe the methods you used to 
determine the probability.

Independent Events
P(A and B)

Scenario:

Question:

Method:

Scenario:

Question:

Method:

COMPOUND
EVENTS

Independent Events
P(A or B)

Dependent Events
P(A and B)

Dependent Events
P(A or B)

Scenario:

Question:

Method:

Scenario:

Question:

Method:
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Assignment

Practice
1. Two decks of cards are used for a game.

a. A player chooses one card from Deck A and one card
from Deck B. What is the probability that the player
will choose a C2 card from the fi rst deck or a C6 card
from the second deck?

b. A player chooses one card from Deck A and one card
from Deck B. What is the probability that the player
will choose a C3 card from the fi rst deck or a C5 card
from the second deck?

c. A player chooses two cards from Deck A. What is
the probability that the player will choose a
C1 card fi rst or a C2 card second?

d. A player chooses two cards from Deck B. What is
the probability that the player will choose a
C5 card fi rst or a C4 card second?

2. Consider the spinner and the set of tokens shown in the fi gure.
a. A player spins the spinner one time and then randomly chooses

a token. What is the probability that the spinner will land on a 2
or the player will choose a pyramid?

b. A player spins the spinner two times. What is the probability
that the spinner will land on a number greater than 1 the fi rst
time or on a number greater than 2 the second time?

c. A player spins the spinner one time and then randomly chooses
a token. What is the probability that the spinner will not land on
a 2 or the player will not choose a disk?

d. A player spins the spinner two times. What is the probability that
the spinner will land on a 1 the fi rst time or on a 4 the second time?

e. A player spins the spinner one time and then randomly chooses a token. What is the probability
that the spinner will land on a 2 or the player will choose a cube?

Remember
If two compound events are combined by the 
word or, you can add the probabilities of each 
event occurring separately and subtract the 
probability of both events occurring.

Write
1. In symbols, what is the Addition Rule

for Probability?
2. When should you use the Addition Rule

for Probability?

Deck A

Deck B

5 cards 4 cards 3 cards
  C1 C2 C3

5 cards 4 cards 3 cards 2 cards
  C4 C5 C6 C7

Lose 
a

Turn

Go 
Back

2
Spaces

Take 
2

Tokens

Go 
Back

1
Space

Take 
an

Extra
Turn

Go 
Ahead

2
Spaces

Go 
Ahead

1
Space

4

3

2

3
2

3
1

4 1

1
4

2

6 tokens 4 tokens 2 tokens
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Stretch
1. Two decks of cards are used for a game.

a. A player chooses one card from Deck A and one card from Deck B. Write
an organized list to represent the sample space in this situation.

b. Use the sample space to determine the probability that a Queen is
selected from Deck A or a 10 is selected from Deck B.

c. Use the Addition Rule for Probability to determine the probability
that a Queen is selected from Deck A or a 10 is selected from Deck B.
Show your work.

2. A deck of cards contains only face cards. There are four kings, four queens, and four jacks.
a. A card is randomly selected. What is the probability the card is a queen?
b. Two cards are randomly selected. If the first card selected is a queen and the card is replaced in the

deck, what is the probability the second card is a queen?
c. Two cards are randomly selected. If the first card selected is a queen and the card is not replaced

in the deck, what is the probability the second card is a queen?
d. Two cards are randomly selected. If the first card selected is a queen and the card is replaced in

the deck, what is the probability the second card is a king?
e. Two cards are randomly selected. If the first card selected is a queen and the card is not replaced

in the deck, what is the probability the second card is a king?

Deck A

Deck B

3 cards 2 cards 1 card

3 cards 2 cards

K

10

Q

9

J

Review
1. A board game includes a spinner and a deck of cards.

A player spins the spinner once and then randomly
chooses a card. What is the probability that the spinner 
will land on a 3 and the player will choose a card that 
says, “Go Back 1 Space”?

6 cards 4 cards 3 cards 2 cards

4

4

2

2

3

3 1

1

GO 
AHEAD
1 SPACE

GO
BACK

1 SPACE

LOSE
A

TURN

PICK
A

CARD

2. A school district has two schools, School A
and School B. The drawing shows the number
of students in each class that had perfect
attendance last year. The superintendent of
the schools randomly chooses two students
from School B. What is the probability that both
students are from Class 6?

School A

School B

7 students 5 students 4 students

Class 
1

Class 
4

Class 
2

Class 
5

Class 
3

Class 
6

8 students 6 students 3 students 2 students

Class 
7
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Assignment

Practice
1. Two decks of cards are used for a game.

a. A player chooses one card from Deck A and one card
from Deck B. What is the probability that the player
will choose a C2 card from the first deck or a C6 card
from the second deck?

b. A player chooses one card from Deck A and one card
from Deck B. What is the probability that the player
will choose a C3 card from the first deck or a C5 card
from the second deck?

c. A player chooses two cards from Deck A. What is
the probability that the player will choose a
C1 card first or a C2 card second?

d. A player chooses two cards from Deck B. What is
the probability that the player will choose a
C5 card first or a C4 card second?

2. Consider the spinner and the set of tokens shown in the figure.
a. A player spins the spinner one time and then randomly chooses

a token. What is the probability that the spinner will land on a 2
or the player will choose a pyramid?

b. A player spins the spinner two times. What is the probability
that the spinner will land on a number greater than 1 the first
time or on a number greater than 2 the second time?

c. A player spins the spinner one time and then randomly chooses
a token. What is the probability that the spinner will not land on
a 2 or the player will not choose a disk?

d. A player spins the spinner two times. What is the probability that
the spinner will land on a 1 the first time or on a 4 the second time?

e. A player spins the spinner one time and then randomly chooses a token. What is the probability
that the spinner will land on a 2 or the player will choose a cube?

Remember
If two compound events are combined by the 
word or, you can add the probabilities of each 
event occurring separately and subtract the
probability of both events occurring.

Write
1. In symbols, what is the Addition Rule

for Probability?
2. When should you use the Addition Rule

for Probability?

Deck A

Deck B

5 cards 4 cards 3 cards
  C1 C2 C3

5 cards 4 cards 3 cards 2 cards
  C4 C5 C6 C7

Lose
a

Turn

Go 
Back

2
Spaces

Take
2

Tokens

Go 
Back

1
Space

Take
an

Extra
Turn

Go 
Ahead

2
Spaces

Go 
Ahead

1
Space

4

3

2

3
2

3
1

4 1

1
4

2

6 tokens 4 tokens 2 tokens
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Stretch
1. Two decks of cards are used for a game.

a. A player chooses one card from Deck A and one card from Deck B. Write
an organized list to represent the sample space in this situation.

b. Use the sample space to determine the probability that a Queen is
selected from Deck A or a 10 is selected from Deck B.

c. Use the Addition Rule for Probability to determine the probability
that a Queen is selected from Deck A or a 10 is selected from Deck B.
Show your work.

2. A deck of cards contains only face cards. There are four kings, four queens, and four jacks.
a. A card is randomly selected. What is the probability the card is a queen?
b. Two cards are randomly selected. If the fi rst card selected is a queen and the card is replaced in the

deck, what is the probability the second card is a queen?
c. Two cards are randomly selected. If the fi rst card selected is a queen and the card is not replaced

in the deck, what is the probability the second card is a queen?
d. Two cards are randomly selected. If the fi rst card selected is a queen and the card is replaced in

the deck, what is the probability the second card is a king?
e. Two cards are randomly selected. If the fi rst card selected is a queen and the card is not replaced

in the deck, what is the probability the second card is a king?

Deck A

Deck B

3 cards 2 cards 1 card

3 cards 2 cards

K

10

Q

9

J

Review
1. A board game includes a spinner and a deck of cards.

A player spins the spinner once and then randomly 
chooses a card. What is the probability that the spinner 
will land on a 3 and the player will choose a card that 
says, “Go Back 1 Space”?

 6 cards 4 cards 3 cards 2 cards

4

4

2

2

3

3 1

1

GO 
AHEAD
1 SPACE

GO
BACK

1 SPACE

LOSE
A

TURN

PICK 
A

CARD

2. A school district has two schools, School A
and School B. The drawing shows the number
of students in each class that had perfect
attendance last year. The superintendent of
the schools randomly chooses two students
from School B. What is the probability that both
students are from Class 6?

School A

School B

7 students 5 students 4 students

Class 
1

Class 
4

Class 
2

Class 
5

Class 
3

Class 
6

8 students 6 students 3 students 2 students

Class 
7

475

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



LESSON 3: Or?   •   M5-55

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

3. Given sin θ 5 2   
5 __ 8    in Quadrant III, determine cos θ and tan θ.

4. Given the equation x 5 2(y 1 1)2 2 4. Determine the value of p, the coordinates of the vertex and
focus, and the equations for the axis of symmetry and directrix. Then graph the parabola and
describe the concavity.

5. Determine the solution(s) for each equation.
a. 2w2 1 7w 1 6 5 0
b. x2 2 8x 2 9 5 0
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ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



575

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



576

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



 
 

 
  

 
 next

577

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



mon
578

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



579

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



580

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



581

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



582

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



583

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



584

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



585

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



586

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



587

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



588

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



589

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



590

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



591

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



592

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



593

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



594

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



 

 
 

 

 
 

 
 

 
 

y. 
595

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



596

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



597

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



598

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



599

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



600

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



601

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



602

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



603

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



604

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



605

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



606

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



607

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



608

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



609

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



610

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



611

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



612

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



613

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



614

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



 
 

 
 

 

 
 

 

 

 
 

 
 

 
 from

615

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



616

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



617

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



618

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



619

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



620

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



621

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



622

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



623

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



624

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



625

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



626

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



627

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



628

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



629

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



630

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



631

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



632

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



633

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



per 634

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



635

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



636

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



637

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



638

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



639

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



Eleventh Grade Eight-Week Learning Plan 
640

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



 Ninth Grade Eight-Week Learning Plan
641

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



642

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge
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643

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



644

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



645

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



 
 

 
 
 

 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
r un

646

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



647

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



648

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



649

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



650

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



651

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



652

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



653

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



654

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



655

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



656

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



657

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



658

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



659

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



660

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



 
 

 
 

 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

sultados 661

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



662

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



663

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



664

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



665

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



 
 
 

 
 

 
 

 
ria 

666

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



667

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



668

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



o esta  669

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



670

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



671

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



672

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



673

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



674

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



675

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



676

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



677

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



678

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge
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679

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



680

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



681

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



682

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge



683

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
Sticky Note
Unmarked set by ahodge

ahodge
Sticky Note
None set by ahodge

ahodge
Sticky Note
MigrationNone set by ahodge

ahodge
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Noveno grado Aprendizaje de verano en casa 
 

Para empezar  
¡Bienvenidas familias de Texas!  
El paquete de aprendizaje de verano en casa de Texas ofrece cuatro semanas de planes de aprendizaje 
en el hogar y lecciones adicionales para los estudiantes. Este paquete ha sido diseñado con la idea de 
que sea flexible y fácil de usar en familia para mantener a los estudiantes conectados a contenidos de 
importancia durante el verano. Aunque las sugerencias de lecciones, tareas y horarios están incluidas, 
los estudiantes y las familias, con el apoyo de sus escuelas, pueden completar las lecciones en una forma 
que cumpla con las necesidades de cada estudiante en particular. 
  
¿Qué se ha incluido?: 

• Guía introductoria para dejar al estudiante preparado para el aprendizaje  
• Cuatro semanas de lecciones diarias organizadas por materia  
• Lecciones adicionales para ampliar el aprendizaje más allá de cuatro semanas, si se desea 
• Materiales curriculares para cada lección, incluyendo libros, artículos, hojas de ejercicios, etc. 

  
Para empezar, revise las secciones Estableciendo un horario de estudio y Metas de aprendizaje del 
estudiante de este paquete. Al tener un plan programado que contenga objetivos de aprendizaje, se 
consigue un plan de aprendizaje que es fácil de seguir.  
 
Visión general del paquete  
El plan de cuatro semanas del paquete de aprendizaje de verano en casa está dividido por áreas de 
conocimiento: Inglés, matemáticas, ciencias y estudios sociales. Los estudiantes se pueden enfocar en 
sólo unas áreas, como Inglés o matemáticas, o en todas las áreas que se incluyen en el paquete. Las 
escuelas deben ayudar a los estudiantes a elegir en qué áreas de conocimiento enfocarse y en qué 
momento.  
 
Cada área de conocimiento incluye lecciones en secuencia con cinco lecciones diarias por semana, 
empezando con la Semana 1, Día 1, y terminando con la Semana 4, Día 5, además de un grupo de 
lecciones adicionales para estudiantes que permite extender su aprendizaje por cuatro semanas más. 
Las lecciones ofrecen instrucciones detalladas y hacen referencia a los números de página de los 
materiales en el paquete, incluyendo artículos, libros, hojas de ejercicio y otros materiales necesarios 
para completar la lección.  
 
Primeros pasos 

5. Para empezar, elija simplemente un área de conocimientos y use la tabla de contenido para 
encontrar esa sección en el paquete. 

6. Empiece con la Semana 1, Día 1, complete las actividades que se enlistan y marque cada lección 
que se vaya terminando.  

7. Vaya moviéndose a lo largo de todas las lecciones en el orden sugerido o en la forma sugerida 
por la escuela.  

8. Después de completar cuatro semanas de lecciones en un área de conocimientos específica, 
continúe con la sección Lecciones adicionales para seguir aprendiendo.  
 

Para más información, visite TexasHomeLearning.org.  
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Noveno grado Aprendizaje de verano en casa 
 

Estableciendo un horario de estudio 
Se recomienda que los estudiantes establezcan un horario de aprendizaje consistente que pueda 
seguirse cada día dentro del plan de aprendizaje de cuatro semanas. El tener una estructura regular, 
ayuda a que las actividades diarias y semanales sean fáciles de seguir y estimulan el aprendizaje en casa. 
Por ejemplo, un estudiante puede empezar cada día con su desayuno y haciendo algo de ejercicio antes 
de iniciar la primera lección.  
 
Las familias están manejando el aprendizaje en casa con muchas otras prioridades, por lo que el 
horario elegido debe ayudar a que el estudiante incremente sus conocimientos al mismo tiempo que 
cumple con las necesidades de la familia.  
 
Al establecer una rutina consistente, las familias pueden buscar ayuda de las escuelas y considerar qué 
áreas de conocimiento requieren mayor apoyo para el estudiante al tiempo que se balancea el 
aprendizaje en casa con otras prioridades de la familia.  
 
Los siguientes horarios de ejemplo son un punto de partida. Las familias deben ajustar el horario para 
satisfacer las necesidades del estudiante al mismo tiempo que consideran su propia disponibilidad para 
ayudar en el aprendizaje, si es que eso fuera necesario.  
 
Chequeos diarios 
Hable con su estudiante cada día en un momento que resulte cómodo en su hogar. Por ejemplo, usted 
quizá quiera checar brevemente unas pocas veces durante el día o quizá tener una sola sesión por la 
mañana o tarde, pero más larga. El objetivo de este tiempo es que los estudiantes recuerden y 
reflexionen acerca de lo que aprendieron durante el día.  
 
Use el tiempo de los chequeos para iniciar conversación que incluya preguntas, tales como: 

• ¿Pudiste completar todas las actividades asignadas?  
• ¿Qué aprendiste/practicaste/leíste hoy?  
• ¿Qué fue fácil o difícil para ti? 
• ¿Tienes preguntas para tu maestro?  

 
También use este tiempo para comunicarse con el maestro del estudiante si se necesita, para enviarle 
copias o ilustraciones de su trabajo, o para compartir información acerca del progreso de aprendizaje 
que va teniendo.  
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Noveno grado Aprendizaje de verano en casa 
 

Elección de lectura diaria 
Se recomiendan treinta minutos de elección de lectura diaria. El estudiante selecciona un texto de 
cualquier género o tema (con el consentimiento del padre o tutor). Se selecciona un libro que haya en 
casa o pueden considerarse los siguientes títulos:  

• Emma de Jane Austen (ficción) 
• Great Expectations de Charles Dickens (ficción) 
• The Importance of Being Ernest de Oscar Wilde (drama) 
• Little Women de Louisa May Alcott (ficción) 
• Metamorphosis de Franz Kafka (ficción) 
• Othello de William Shakespeare (drama) 
• A Raisin in the Sun de Lorraine Hansberry (drama) 
• A Raisin in the Sun by Lorraine Hansberry (drama) 

 
Se alienta a los padres o tutores a que platiquen con los estudiantes acerca de lo que han leído:  

• Pregúntele a su estudiante: ¿Qué cosa nueva aprendiste de leer el libro? 
• Pídale a su estudiante que dibuje algo que haya aprendido del libro.  
• Pídale a su estudiante que escriba acerca del libro o que responda a un tema de composición.  
• Pídale a su estudiante que hable sobre el libro con alguien de la familia o un amigo.  
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Noveno grado Aprendizaje de verano en casa 
 

Horarios de ejemplo 
Las áreas de conocimiento incluidas en este paquete de aprendizaje de verano en casa están 
destacadas con una sombra gris.  
 
Horario de ejemplo 1: Día completo de aprendizaje  
Este horario funciona mejor cuando el estudiante: necesita tener acceso a todas las áreas de 
conocimiento; trabaja bien en forma independiente; tiene ayuda disponible durante el día. 

Horario Actividad 
8:00-9:00 a.m. Ejercicio al aire libre/Al Interior  
9:00-10:00 a.m. Inglés  
10:00-10:15 a.m. Descanso 
10:15-11:15 a.m. Matemáticas 
11:15-11:30 p.m. Descanso 
11:30-12:00 p.m. Elección de lectura 
12:00-12:30 p.m. Almuerzo 
12:30-1:30 p.m. Ciencias 
1:30-1:45 p.m. Descanso 
1:45-2:45 p.m. Estudios Sociales  
2:45-3:30 p.m. Enriquecimiento (Arte, Ejercicio al aire libre/Al interior) 
3:30 p.m. Chequeo diario 

Nota: Puede usar lunes a viernes, lunes a jueves, o días alternados (lunes/miércoles/viernes). 

 
Horario de ejemplo 2: Aprendizaje en la mañana con lectura y matemáticas nada más 
Este horario funciona mejor cuando el estudiante: necesita enfocarse en lectura y matemáticas; tiene 
ayuda disponible por la mañana. 

Horario Actividad 
8:30-9:00 a.m. Ejercicio al aire libre/Al Interior  
9:00-10:00 a.m. Inglés  
10:00-10:30 a.m. Merienda y descanso 
10:30-11:30 a.m. Matemáticas 
11:30-11:45 a.m. Chequeo diario 
11:45 a.m. Almuerzo 
  

Nota: Puede cambiarse a un horario por la tarde. Puede usar cada día de la semana, parte de la semana o días 
alternados (lunes/miércoles/viernes). 
 
Horario de ejemplo 3: Opción de lectura solamente 
Este horario funciona mejor cuando el estudiante: tiene tiempo limitado; tiene ayuda disponible 
limitada. 

Horario Actividad 
5:00-6:00 p.m. Inglés  
6:00-6:30 p.m. Elección de lectura 
6:30 p.m. Cena 

Nota: Podría establecer los horarios conforme lo permitan los horarios de la familia. 
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Noveno grado Aprendizaje de verano en casa 
 

Metas de aprendizaje para los estudiantes 
Este paquete de aprendizaje de verano en casa ofrece lecciones diarias en cada una de las principales 
áreas de conocimiento. Aunque se ofrecen materiales para todas estas áreas, el estudiante, la familia o 
la escuela pueden elegir enfocarse en solo algunas de estas áreas con base en necesidades académicas y 
de horario individuales. 
 

Inglés 
Este paquete incluye conjuntos de textos alineados por temas y tópicos según el grado escolar 
con pasajes cortos de varios géneros que ayuden en la construcción de referencias y de 
contenido académico en los estudiantes. Los estudiantes deben leer, tomar notas y escribir sobre 
lo que leen cada día. Este paquete incluye opciones de libros que se pueden imprimir que 
corresponden con las lecciones de lectura planeadas.  
Sugerencias de aprendizaje: 
• Lee y toma notas sobre el texto seleccionado; deberás decidir si lees los pasajes en forma 

independiente o con un miembro de la familia. 
• Habla acerca de los que tratan los pasajes.  
• Resume los pasajes de tal modo que evalúes tu comprensión de éstos. 
• Identifica evidencia textual que apoye tus respuestas cuando tengas que responder tanto a 

preguntas de opción múltiple como a un tema de composición. 
  

Matemáticas 
Los estudiantes completarán actividades y practicarán problemas que cubran contenidos y 
destrezas básicas sobre cualquier curso de matemáticas que estén tomando.  
Sugerencias de aprendizaje: Utiliza varias estrategias para resolver problemas que te hayan 
funcionado antes. 
 

Ciencias  
Los estudiantes leerán artículos seleccionados, harán investigaciones simples y aplicarán sus 
conocimientos relacionados con las ciencias. Sugerencias de aprendizaje: Las investigaciones 
utilizan objetos comunes del hogar. Si los materiales exactos no están disponibles, los 
estudiantes pueden sustituirlos con materiales similares. 
 

Estudios Sociales  
Los estudiantes leerán artículos seleccionados y aplicarán su conocimiento de estudios sociales y 
sus destrezas.  Sugerencias de aprendizaje: Las lecturas ofrecen información que puede usarse 
para apoyar posturas y contestar preguntas.  
 

 
¡Estás listo ahora para empezar tu paquete de aprendizaje de verano en casa! 

Para más información, visita TexasHomeLearning.org. 
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