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Welcome to Big Ideas Math Algebra 1. From start to fi nish, this program was designed with 
you, the learner, in mind.

As you work through the chapters in your Algebra 1 course, you will be encouraged to think 
and to make conjectures while you persevere through challenging problems and exercises. 
You will make errors—and that is ok! Learning and understanding occur when you make errors 
and push through mental roadblocks to comprehend and solve new and challenging problems.

In this program, you will also be required to explain your thinking and your analysis of diverse 
problems and exercises. Being actively involved in learning will help you develop mathematical 
reasoning and use it to solve math problems and work through other everyday challenges.

We wish you the best of luck as you explore Algebra 1. We are excited to be a part of your 
preparation for the challenges you will face in the remainder of your high school career 
and beyond.

For the Student
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Maintaining Mathematical ProficiencyMaintaining Mathematical Proficiency
Graphing Linear Equations

Example 1 Graph y = −x − 1.

Step 1 Make a table of values.

x y = −x − 1 y (x, y)

−1 y = −(−1) − 1 0 (−1, 0)

0 y = −(0) − 1 −1 (0, −1)

1 y = −(1) − 1 −2 (1, −2)

2 y = −(2) − 1 −3 (2, −3)

Step 2 Plot the ordered pairs.

Step 3 Draw a line through the points.

Graph the linear equation.

 1. y = 2x − 3 2. y = −3x + 4

 3. y = −  1 — 
2
  x − 2 4. y = x + 5

Evaluating Expressions

Example 2 Evaluate 2x2 + 3x − 5 when x = −1.

 2x2 + 3x − 5 = 2(−1)2 + 3(−1) − 5 Substitute −1 for x.

 = 2(1) + 3(−1) − 5 Evaluate the power.

 = 2 − 3 − 5 Multiply.

 = −6 Subtract.

Evaluate the expression when x = −2.

 5. 5x2 − 9 6. 3x2 + x − 2

 7. −x2 + 4x + 1 8. x2 + 8x + 5

 9. −2x2 − 4x + 3 10. −4x2 + 2x − 6

 11. ABSTRACT REASONING Complete the table. Find a pattern in the differences of 

consecutive y-values. Use the pattern to write an expression for y when x = 6.

x 1 2 3 4 5

y = ax2

8.1 Graphing f  (x) = ax2 
8.2 Graphing f  (x) = ax2 + c
8.3 Graphing f  (x) = ax2 + bx + c
8.4 Graphing f  (x) = a(x − h)2 + k
8.5 Using Intercept Form
8.6 Comparing Linear, Exponential, and 

Quadratic Functions

 8  Graphing Quadratic 
Functions

Roller Coaster (p. 448)

Satellite Dish (p. 457)

Firework Explosion (p. 437)

Garden Waterfalls (p. 430)

Town Population (p. 464)

Satellite Dish (p 457)

Roller Coaster (p. 448)

Firework Explosion (p 437)

G d W t f ll ( 430)

x

y

2

−4

2

(−1, 0)
(0, −1) (1, −2)

(2, −3)

x22

2

y = −x − 1

SEE the Big Idea

Dynamic Solutions available at BigIdeasMath.com

Chapter Learning Target: 
Understand graphing quadratic functions.

Chapter Success Criteria: 
■■    I can identify characteristics of 

quadratic functions.
■■   I can describe how to graph quadratic 

functions in different forms.
■■   I can use intercept form to fi nd zeros 

of functions.
■■   I can choose an appropriate function to 

model data.
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Mathematical Mathematical 
PracticesPractices
Problem-Solving Strategies

Mathematically profi cient students try special cases of the original 
problem to gain insight into its solution.

Monitoring Progress
Graph the quadratic function. Then describe its graph.

 1. y = −x2 2. y = 2x2 3. f  (x) = 2x2 + 1 4. f  (x) = 2x2 − 1

 5. f  (x) =   
1
 — 

2
   x2 + 4x + 3 6. f  (x) =   

1
 — 

2
   x2 − 4x + 3 7. y = −2(x + 1)2 + 1 8. y = −2(x − 1)2 + 1

 9. How are the graphs in Monitoring Progress Questions 1−8 similar? How are they different?

 Graphing the Parent Quadratic Function

Graph the parent quadratic function y = x2. Then describe its graph.

SOLUTION
The function is of the form y = ax2, where a = 1. By plotting several points, you can see 

that the graph is U-shaped, as shown.

2

4

6

8

10

x2 4 6−6 −4 −2

y

y = x2

 The graph opens up, and the lowest point is at the origin.

Trying Special Cases
 When solving a problem in mathematics, it can be helpful to try special cases of the 

original problem. For instance, in this chapter, you will learn to graph a quadratic 

function of the form f  (x) = ax2 + bx + c. The problem-solving strategy used is to 

fi rst graph quadratic functions of the form f  (x) = ax2. From there, you progress to 

other forms of quadratic functions.

 f  (x) = ax2 Section 8.1

 f  (x) = ax2 + c Section 8.2

 f  (x) = ax2 + bx + c Section 8.3

 f  (x) = a(x − h)2 + k Section 8.4

Core Core ConceptConcept
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Monitoring ProgressMoni oring P o essMonititotoring Prorogogreress
Graph the quadratic function. Then describe its graph.

1. y = −x2 2. y = 2x22 2 3. f(ff x) = 2x22 2 + 1 4. f(ff x) = 2x22 2 − 1

5. f(ff x) =   
1—
2

x2 + 4x + 3 6. f(ff x) = 1—
2

x2 − 4x + 3 7. y = −2(x + 1)2 + 1 8. y = −2(x − 1)2 + 1

9. How are the graphs in Monitoring Progress Questions 1−8 similar? How are they different?

22

44

66

88

10

x22 44 66−66 −44 −22

y

y = x2

The graph opens up, and the lowest point is at the origin.

422 Chapter 8  Graphing Quadratic Functions  Section 8.1  Graphing f(x) = ax2 423

Exercises8.1 Dynamic Solutions available at BigIdeasMath.com

In Exercises 3 and 4, identify characteristics of the 
quadratic function and its graph. (See Example 1.)

3. 

−2

−6

1

x42−2

y

4. 

4

8

12

x84−4−8

y

In Exercises 5–12, graph the function. Compare the 
graph to the graph of f  (x) = x2. (See Examples 2 and 3.)

 5. g(x) = 6x2 6. b(x) = 2.5x2

 7. h(x) =   1 — 
4
  x2 8. j(x) = 0.75x2

 9. m(x) = −2x2 10. q(x) = −  9 — 
2
  x2

 11. k(x) = −0.2x2 12. p(x) = −  2 — 
3
  x2

In Exercises 13–16, use a graphing calculator to 
graph the function. Compare the graph to the graph 
of y = −4x2.

 13. y = 4x2 14. y = −0.4x2

 15. y = −0.04x2 16. y = −0.004x2

17. ERROR ANALYSIS Describe and correct the error in 

graphing and comparing y = x2 and y = 0.5x2.

x

y = x2

y = 0.5x2

y

The graphs have the same vertex and the same 

axis of symmetry. The graph of  y = 0.5x2 is 

narrower than the graph of  y = x2.

✗

18. MODELING WITH MATHEMATICS The arch support of 

a bridge can be modeled by y = −0.0012x2, where x 

and y are measured in feet. Find the height and width 

of the arch. (See Example 4.)

50

x350 45025050−50−250−350−450

y

−150

−250

−350

 19. PROBLEM SOLVING The breaking strength z 

(in pounds) of a manila rope can be modeled by

z = 8900d2, where d is the diameter (in inches) 

of the rope.

 a. Describe the domain and 

range of the function.

 b. Graph the function using 

the domain in part (a).

 c. A manila rope has four times

the breaking strength of another manila rope. Does 

the stronger rope have four times the diameter? 

Explain.

Monitoring Progress and Modeling with MathematicsMonitoring Progress and Modeling with Mathematics

 1.  VOCABULARY What is the U-shaped graph of a quadratic function called?

 2.  WRITING When does the graph of a quadratic function open up? open down?

Vocabulary and Core Concept CheckVocabulary and Core Concept Check

 Graphing y = ax2 When a  <  0

Graph h(x) = −  1 — 
3
   x2. Compare the graph to the graph of f  (x) = x2.

SOLUTION

Step 1 Make a table of values.

x −6 −3 0 3 6

h(x) −12 −3 0 −3 −12

Step 2 Plot the ordered pairs.

Step 3 Draw a smooth curve through the points.

  The graphs have the same vertex, (0, 0), 

and the same axis of symmetry, x = 0, but 

the graph of h opens down and is wider 

than the graph of f. So, the graph of h is a

vertical shrink by a factor of    
1
 — 

3
   and a

refl ection in the x-axis of the graph of f.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Graph the function. Compare the graph to the graph of f  (x) = x2.

 3. g(x) = 5x2 4. h(x) =   
1
 — 

3
  x2 5. n(x) =   

3
 — 

2
  x2

 6. p(x) = −3x2 7. q(x) = −0.1x2 8. g(x) = −  1 — 
4
   x2 

 Solving a Real-Life Problem

The diagram at the left shows the cross section of a satellite dish, where x and y are 

measured in meters. Find the width and depth of the dish.

SOLUTION

Use the domain of the function to fi nd the width 

of the dish. Use the range to fi nd the depth.

The leftmost point on the graph is (−2, 1), and 

the rightmost point is (2, 1). So, the domain 

is −2  ≤  x  ≤  2, which represents 4 meters.

The lowest point on the graph is (0, 0), and the highest points on the graph 

are (−2, 1) and (2, 1). So, the range is 0  ≤  y  ≤  1, which represents 1 meter.

  So, the satellite dish is 4 meters wide and 1 meter deep.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

 9. The cross section of a spotlight can be modeled by the graph of y = 0.5x2, 

where x and y are measured in inches and −2  ≤  x  ≤  2. Find the width and 

depth of the spotlight. 

STUDY TIP
To make the calculations 
easier, choose x-values 
that are multiples of 3.

−4

−8

−12

4

x84−4−8

y

f(x) = x2

h(x) = −   x21
3

1

2

x2−1−2

y

y =    x21
4(−2, 1)

(0, 0)

(2, 1)

width

depth

d
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Graphing f  (x) = ax28.1

Essential QuestionEssential Question What are some of the characteristics of the 

graph of a quadratic function of the form f  (x) = ax2?

 Graphing Quadratic Functions

Work with a partner. Graph each quadratic function. Compare each graph to the 

graph of f  (x) = x2.

a. g(x) = 3x2 b. g(x) = −5x2

 

2

4

6

8

10

x2 4 6−6 −4 −2

y

f(x) = x2

 

4

x2 4 6−6 −4 −2

−4

−8

−12

−16

y

f(x) = x2

c. g(x) = −0.2x2  d. g(x) =   
1
 — 

10
   x2

 

2

4

6

x2 4 6−6 −4 −2

−2

−4

−6

y

f(x) = x2

 

2

4

6

8

10

x2 4 6−6 −4 −2

y

f(x) = x2

Communicate Your AnswerCommunicate Your Answer
 2. What are some of the characteristics of the graph of a quadratic function of 

the form f  (x) = ax2?

3. How does the value of a affect the graph of f  (x) = ax2? Consider 0  <  a  <  1, 

a  >  1, −1  <  a  <  0, and a  <  −1. Use a graphing calculator to verify 

your answers.

 4. The fi gure shows the graph of a quadratic function 

of the form y = ax2. Which of the intervals 

in Question 3 describes the value of a? Explain 

your reasoning.

REASONING 
QUANTITATIVELY

To be profi cient in math, 
you need to make sense 
of quantities and their 
relationships in 
problem situations.

6

−1

−6

7
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Big Ideas Math 
High School Research

Big Ideas Math Algebra 1, Geometry, and Algebra 2 is a research-based program providing 
a rigorous, focused, and coherent curriculum for high school students. Ron Larson and 
Laurie Boswell utilized their expertise as well as the body of knowledge collected by 
additional expert mathematicians and researchers to develop each course.

The pedagogical approach to this program follows the best practices outlined in the most 
prominent and widely-accepted educational research and standards, including:

Big Ideas Learning would like to express our gratitude to the mathematics education and 
instruction experts who served as consultants during the writing of Big Ideas Math Algebra 1, 
Geometry, and Algebra 2. Their input was an invaluable asset during the development of 
this program.

Achieve, ACT, and The College Board
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National Research Council ©2001
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National Governors Association Center for Best
      Practices and the Council of Chief State 
      School Offi cers ©2010
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National Council of Teachers of Mathematics 
      (NCTM)

Project Based Learning,
The Buck Institute

Rigor/Relevance FrameworkTM,

International Center for Leadership in 
      Education

Universal Design for Learning Guidelines, 
CAST ©2011

Unlocking Formative Assessment: Practical 
      Strategies for Enhancing Students’ Learning 
      in the Primary and Intermediate Classroom, 
Shirley Clarke, Helen Timperley, and 
      John Hattie ©2004

Evaluating the Quality of Learning: 
      The SOLO Taxonomy, 
John B. Biggs and Kevin F. Collis ©1982

Formative Assessment in the Secondary 
      Classroom, 
Shirley Clarke ©2005

Improving Student Achievement: A Practical 
      Guide to Assessment for Learning, 
Toni Glasson ©2009

Kristen Karbon
Curriculum and Assessment Coordinator
Troy School District
Troy, Michigan

Jean Carwin
Math Specialist/TOSA
Snohomish School District
Snohomish, Washington

Bonnie Spence
Differentiated Instruction Consultant
Mathematics Lecturer, The University of Montana
Missoula, Montana

Connie Schrock, Ph.D.
Performance Tasks Consultant
Mathematics Professor, Emporia State University
Emporia, Kansas

Carolyn Briles
Performance Tasks Consultant
Mathematics Teacher, Loudoun County Public Schools
Leesburg, Virginia

We would also like to thank all of our reviewers who took the time to provide feedback 
during the fi nal development phases. 
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Make sense of problems and persevere in solving them.
   Essential Questions help students focus on core concepts as they analyze and work 

through each Exploration.
   Section opening Explorations allow students to struggle with new mathematical concepts 

and explain their reasoning in the Communicate Your Answer questions.
Reason abstractly and quantitatively.
   Reasoning, Critical Thinking, Abstract Reasoning, and Problem Solving exercises challenge 

students to apply their acquired knowledge and reasoning skills to solve each problem.
   Thought Provoking exercises test the reasoning skills of students as they analyze and 

interpret perplexing scenarios.
Construct viable arguments and critique the reasoning of others.
   Students must justify their responses to each Essential Question in the Communicate Your 

Answer questions at the end of each Exploration set.
   Students are asked to construct arguments and critique the reasoning of others in 

specialized exercises, including Making an Argument, How Do You See It?, Drawing 
Conclusions, Reasoning, Error Analysis, Problem Solving, and Writing.

Model with mathematics.
   Real-life scenarios are utilized in Explorations, Examples, Exercises, and Assessments so 

students have opportunities to apply the mathematical concepts they have learned to 
realistic situations.

   Modeling with Mathematics exercises allow students to interpret a problem in the context 
of a real-life situation, often utilizing tables, graphs, visual representations, and formulas.

Use appropriate tools strategically.
   Students are provided opportunities for selecting and utilizing the appropriate 

mathematical tool in Using Tools exercises. Students work with graphing calculators, 
dynamic geometry software, models, and more.

   A variety of tool papers and manipulatives are available for students to use in problems as 
strategically appropriate.

Attend to precision.
   Vocabulary and Core Concept Check exercises require students to use clear, precise 

mathematical language in their solutions and explanations.
   The many opportunities for cooperative learning in this program, including working with 

partners for each Exploration, support precise, explicit mathematical communication.
Look for and make use of structure.
   Using Structure exercises provide students with the opportunity to explore patterns and 

structure in mathematics.
   Students analyze structure in problems through Justifying Steps and Analyzing Equations 

exercises.
Look for and express regularity in repeated reasoning.
   Students are continually encouraged to evaluate the reasonableness of their solutions 

and their steps in the problem-solving process.
   Stepped-out Examples encourage students to maintain oversight of their problem-solving 

process and pay attention to the relevant details in each step.

vi

Common Core State 
Standards for Mathematical Practice
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Common Core 
State Standards for 

Mathematical Content for Algebra 1
Chapter Coverage for Standards

   
Conceptual Category Number and Quantity
   The Real Number System

   Quantities

   
Conceptual Category Algebra
   Seeing Structure in Expressions

   Arithmetic with Polynomials and Rational Expressions

   Creating Equations

   Reasoning with Equations and Inequalities

   
Conceptual Category Functions
   Interpreting Functions

    Building Functions

   Linear, Quadratic, and Exponential Models

   
Conceptual Category Statistics and Probability
   Interpreting Categorical and Quantitative Data
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Learn how boat navigators use dead 
reckoning to calculate their distance covered 
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