
 Standards for
 Mathematical Practice
The Standards for Mathematical Practice are an important part of the Common Core State  
Standards. They describe varieties of proficiency that teachers should focus on helping their students 
develop. These practices draw from the NCTM Process Standards of problem solving, reasoning and 
proof, communication, representation, and connections and the strands of mathematical proficiency 
specified in the National Research Council’s report Adding It Up: adaptive reasoning, strategic 
competence, conceptual understanding, procedural fluency, and productive disposition.

We present an overview of the features of Pearson High School Mathematics Common Core Edition 
that help students develop proficiency in each of the Standards for Mathematical Practice.

1 Make sense of problems and persevere 
 in solving them.

2 Reason abstractly and quantitatively

3 Construct viable arguments and critique 
 the reasoning of others.

4 Model with mathematics.

5 Use appropriate tools strategically.

6 Attend to precision.

7 Look for and make use of structure.

8 Look for and express regularity 
 in repeated reasoning.
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 MAKE SENSE OF PROBLEMS AND
 PERSEVERE IN SOLVING THEM.
Mathematically proficient students start by explaining to themselves the meaning of a problem and 
looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. 
They make conjectures about the form and meaning of the solution and plan a solution pathway 
rather than simply jumping into a solution attempt. They consider analogous problems, and try 
special cases and simpler forms of the original problem in order to gain insight into its solution. They 
monitor and evaluate their progress and change course if necessary. Older students might, 
depending on the context of the problem, transform algebraic expressions or change the viewing 
window on their graphing calculator to get the information they need. Mathematically proficient 
students can explain correspondences between equations, verbal descriptions, tables, and graphs or 
draw diagrams of important features and relationships, graph data, and search for regularity or 
trends. Younger students might rely on using concrete objects or pictures to help conceptualize and 
solve a problem. Mathematically proficient students check their answers to problems using a different 
method, and they continually ask themselves, “Does this make sense?” They can understand the 
approaches of others to solving complex problems and identify correspondences between different 
approaches.

The Solve It!, the opener for each lesson, presents a problem situation for which students work 
collaboratively or individually. The Solve It! offers opportunities for students to make sense of 
problems and persevere in solving them. Guiding questions in the Teacher’s Editions help students 
persevere to find entries into the problems and to develop a workable solution plan. 

Students look to understand the meaning of the problem presented and develop and 
implement a solution plan. The rich visual support helps students make sense of problem 
situations.

To help students develop proficiency, consider asking these questions: 

• What is the problem that you are solving for?
• What problem have you recently solve that might be similar to this one? 
• How will you go about solving the problem? (that is, What’s your plan?)
• Are you progressing towards a solution? How do you know?   
 Should you try a different solution plan?
• Did you check your solution by using a different method?
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Lesson 7-3 More Multiplication Properties of Exponents 433

More Multiplication 
Properties of Exponents

7-3

Objectives To raise a power to a power
To raise a product to a power

In the Solve It, the expression for the volume of the larger bubble involves a product 
raised to a power. In this lesson, you will use properties of exponents to simplify similar 
expressions.

Essential Understanding You can use properties of exponents to simplify a 
power raised to a power or a product raised to a power.

You can use repeated multiplication to simplify a power raised to a power.

 (x 5)2 5 x 5 ? x 5 5 x 515 5 x 5?2 5 x 10

Notice that (x 5)2 5 x 5?2. Raising a power to a power is the same as raising the base to 
the product of the exponents.

Property Raising a Power to a Power

Words To raise a power to a power, multiply the exponents.

Algebra (a m)n 5 a mn, where a 2 0 and m and n are rational numbers

Examples  (54)2 5 54?2 5 58 (m 3)5 5 m 3?5 5 m 15

 (a
3
2)3 5 a

3
2 ?3 5 a

9
2 (x

1
2)

3
5 5 x

1
2 ?

3
5 5 x 

3
10

radius =    in.radius =    in.x x 

Make a plan. What 
do you need to 
know before you 
can use the volume 
formula?

Dynamic Activity
Multiplying 
Exponential 
Expressions

A
C T I V I T I

E S

DY
NAMIC Dynamic Activity

The radius of a bubble made by the bubble machine on the right is 
2.5 times as large as the radius of a bubble made by the bubble 
machine on the left. What is the volume of a bubble made by the 
machine on the right? Explain your reasoning. (Hint: 4

3V    πr3 )

Content Standard
N.RN.1 Explain how the definition of the meaning of 
rational exponents follows from extending the properties 
of integer exponents to those values, allowing for a 
notation for radicals in terms of rational exponents.

MATHEMATICAL 
PRACTICES

0433_hsm12a1se_0703.indd   433 3/3/11   3:15:01 PM
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The Think, Plan, Write and Know-Need-Plan boxes model through questions and answers 
the thinking that proficient problem solvers use. 

Some remind students to 
look for similar or 
analogous problem 
situations that they 
previously solved. Others 
focus on understanding the 
relationships among the 
variables or quantities in the 
problem.

The Know-Need-Plan help students analyze the givens in the problem and develop 
a workable solution plan.

Throughout the exercise sets, students are called on to make sense of the problems they  
encounter and find workable solution plans to solve them.With the Think About a Plan 
Exercises, students understand the meaning of the problem situation, analyze the givens 
in a problem situation, and develop a solution plan.
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Lesson 11-2 Multiplying and Dividing Rational Expressions 675

 Multiply or divide.

 51. t 2 1 5t 1 6
t 2 3 ?

t 2 2 2t 2 3
t 2 1 3t 1 2

 52. c2 1 3c 1 2
c2 2 4c 1 3

4
c 1 2
c 2 3

 53. 7t 2 2 28t
2t 2 2 5t 2 12

?
6t 2 2 t 2 15

49t 3  54. 5x2 1 10x 2 15
5 2 6x 1 x2 4

2x2 1 7x 1 3
4x2 2 8x 2 5

 55. x2 1 x 2 6
x2 2 x 2 6

4
x2 1 5x 1 6
x2 1 4x 1 4

 56. Qx2 2 25
x2 2 4x

RQ x2 1 x 2 20
x2 1 10x 1 25

R

 Loan Payments The formula below gives the monthly payment m on a loan as 
a function of  the amount borrowed A, the annual rate of interest r (expressed 
as a decimal), and the number of months n of the loan. Use this formula and a 
calculator for Exercises 57–60.

m 5
AQ r12RQ1 1

r
12R

n

Q1 1 r
12R

n
2 1

 57. What is the monthly payment on a loan of $1500 at 8% annual interest paid 
over 18 months?

 58. What is the monthly payment on a loan of $3000 at 6% annual interest paid 
over 24 months?

 59. Think About a Plan Suppose a family wants to buy the house 
advertised at the right. They have $60,000 for a down payment. Their 
mortgage will have an annual interest rate of 6%. The loan is to be 
repaid over a 30-yr period. How much will it cost the family to repay 
this mortgage over the 30 yr?

	 •	 What information can you obtain from the formula above?
	 •	 How can you use the information given by the formula to solve 

the problem?

 60. Auto Loans You want to purchase a car that costs $18,000. The car dealership 
offers two different 48-month financing plans. The first plan offers 0% interest for 
4 yr. The second plan offers a $2000 discount, but you must finance the rest of the 
purchase price at an interest rate of 7.9% for 4 yr. For which financing plan will your 
total cost be less? How much less will it be?

 61. Error Analysis In the work shown at the right, 
what error did the student make in dividing the 
rational expressions?

 62. Open-Ended Write two rational expressions. 
Find their product.

 63. Reasoning For what values of x is the 
expression 2x2 2 5x 2 12

6x 4 23x 2 12
x2 2 16

 undefined? 
Explain your reasoning.

ApplyB

÷ ÷= 3a
a + 2

3a
a + 2

(a + 2)2

a – 4
(a + 2)2

a – 4

÷= 3a a + 2
a – 4
a – 4
a + 2

•= 3a

= 3a(a – 4)
a + 2
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Lesson Check

Problem 5

Got It?

Lesson 9-1 Quadratic Graphs and Their Properties 549

Do you know HOW?
Graph the parabola. Identify the vertex.

 1. y 5 23x 2

 2. y 5 4x 2

 3. y 5 1
2 x 2 1 2

 4. y 5 22x 2 2 1

Do you UNDERSTAND? 
 5. Vocabulary When is the vertex of a parabola the 

minimum point? When is it the maximum point?

 6. Compare and Contrast How are the graphs of 
y 5 21

2 x 2 and y 5 21
2 x 2 1 1 similar? How are 

they different?

As an object falls, its speed continues to increase, so its height above the ground 
decreases at a faster and faster rate. Ignoring air resistance, you can model the object’s 
height with the function h 5 216t 2 1 c. The height h is in feet, the time t is in seconds, 
and the object’s initial height c is in feet.

Using the Falling Object Model

Nature An acorn drops from a tree branch 20 ft above the ground. The function 
h 5 216t 2 1 20 gives the height h of the acorn (in feet) after t seconds. What is the 
graph of this quadratic function? At about what time does the acorn hit the ground?

 

•	The	function	for	the	acorn’s	
height

•	The	initial	height	is	20	ft.

The	function’s	graph	
and the time the 
acorn hits the ground

Use a table of values to graph the 
function. Use the graph to estimate 
when the acorn hits the ground.

20

16

4

16

h  16t2  20t

0

0.5

1

1.5
 

H
ei

gh
t 

(f
t)

, h

Time (s), t

10

20

0 21
0

Graph the function using
the first three ordered pairs 
from the table. Do not plot
(1.5, 16) because height 
cannot be negative.

hsm11a1se_0901_t05349.ai
The acorn hits the ground when its height above the ground is 0 ft. From the graph, you 
can see that the acorn hits the ground after slightly more than 1 s.

 5. a. In Problem 5 above, suppose the acorn drops from a tree branch 70 ft 
above the ground. The function h 5 216t2 1 70 gives the height h of the 
acorn (in feet) after t seconds. What is the graph of this function? At about 
what time does the acorn hit the ground?

 b. Reasoning What are a reasonable domain and range for the original 
function in Problem 5? Explain your reasoning.

Can you choose 
negative values for t?
No. t represents time, so 
it cannot be negative.

MATHEMATICAL 
PRACTICES
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Have you seen a 
problem like this one?
Yes. Finding percent 
increase is like finding 
percent decrease. 
The difference is in 
calculating the amount 
of increase or decrease.

How are the speeds 
related?
The air speed is a plane’s 
speed with no wind. Add 
wind speed and air speed 
to get the ground speed 
with a tailwind. Subtract 
wind speed from air 
speed to find the ground 
speed with a headwind.



 REASON ABSTRACTLY 
 AND QUANTITATIVELY.
Mathematically proficient students make sense of quantities and their relationships in problem 
situations. They bring two complementary abilities to bear on problems involving quantitative 
relationships: the ability to decontextualize—to abstract a given situation and represent it 
symbolically and manipulate the representing symbols as if they have a life of their own, without 
necessarily attending to their referents—and the ability to contextualize, to pause as needed during 
the manipulation process in order to probe into the referents for the symbols involved. Quantitative 
reasoning entails habits of creating a coherent representation of the problem at hand; considering 
the units involved; attending to the meaning of quantities, not just how to compute them; and 
knowing and flexibly using different properties of operations and objects.

Reasoning is one of the guiding principles of Pearson High School Mathematics Common Core 
Edition. The Think, Plan boxes guide students to represent problem situations 
symbolically. Some offer prompts to help students represent a situation symbolically and to 
manipulate the symbols in an equation.

Others remind students to identify the referents of solutions.

To help students develop proficiency, consider asking these questions: 

• Can you write or recall an expression or equation to match the problem situation?
• What do the numbers or variables in the equation refer to? 
• What’s the connection among the numbers and variables in the equation?

2
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Why do you 
substitute 0 for y to 
find the x-intercept?
The x-intercept is the 
x-coordinate of a point 
on the x-axis. Any point 
on the x-axis has a 
y-coordinate of 0.

What does the 
solution represent in 
the real world?
Check what the assigned 
variables represent. 
Here, (20, 40) represents 
20 large snack packs and 
40 small snack packs.

 

Does it make sense
that two different
prices can yield the
same profi t?
Yes. You can generate
a given profi t either by
selling many CDs at a
low price, or fewer CDs
at a high price.

Why does y = x − 2 
represent the 
boundary line?
For any value of x, the 
corresponding value of y
is the boundary between 
values of y that are 
greater than x − 2 and 
values of y that are less 
than x − 2.



In the Do You 
Understand? feature, 
found at the end of each 
lesson, students explain 
their thinking related to 
the concepts studied in  
the lesson.

The Reasoning exercises 
focus students’ attention on 
the structure or 
meaning of an 
operation rather than the 
solution.

In the Put It All Together, students draw on their reasoning skills to put forth 
appropriate symbolic representations of problems presented.
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Lesson Check

Problem 4

Got It?

442 Chapter 7 Exponents and Exponential Functions

Do you know HOW?
Simplify each expression.

 1. 
y 3

y 10  2. Q  
x 

1
3

3  R3

 3. Q  
m
n

 R23
 4. Q  

3x 2

5y 4 R24

 5. A large cube is made up of many small cubes. The 
volume of the large cube is 7.506 3 105 mm3. The 
volume of each small cube is 2.78 3 104 mm3. How 
many small cubes make up the large cube?

Do you UNDERSTAND?
 6. Vocabulary How is the property for raising a 

quotient to a power similar to the property for raising 
a product to a power?

 7. a. Reasoning Ross simplifies 
a 3

a 7  as shown at the right. 
Explain why Ross’s 
method works.

 b. Open-Ended Write a quotient of powers and use 
Ross’s method to simplify it.

= =1 1a3
a7 a7–3 a4

Simplifying an Exponential Expression

What is the simplified form of Q  
2x 6

y 4  R23
?

 Q2x6

y4 R
23
5 Q y4

2x6R
3

 Rewrite using the reciprocal of 2x 6

y 4 .

  5
(y 4)3

(2x 6)3  Raise the numerator and denominator to the third power.

  5
y 12

8x 18  Simplify.

 4. What is the simplified form of Q  
a

5b  R22
?

How do you write 
an expression in 
simplified form?
Use the properties of 
exponents to write each 
variable with a single 
positive exponent.

Practice and Problem-Solving Exercises

  Copy and complete each equation.

 8. 59

52 5 5j  9. 
2

7
3

22 5 2j  10. 32

35 5 3j  11. 5
253

5352 5 5j

 Simplify each expression.

 12. 38

36 13. 
9

3
4

9
1
4
 14. d 14

d 17  

 15. n 21

n 24 16. 5s 27

10s 29 17. 
x 11y 3

x 11y
 

 18. c 2
3d 25

c 
1
6d 21  19. 10m 6n 3

5m 2n 7  20. m 2
3n 2

m 21n 3

 21. 32m 5t 6

35m 7t 25 22. 
x5y2 

9
2z 3

xy2 4z 3  23. 12a21b6c 23

4a5b21c5

PracticeA See Problem 1.

MATHEMATICAL 
PRACTICES

MATHEMATICAL 
PRACTICES
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Chapter 6 Pull It All Together 407

To solve these 
problems you 
will pull together 
many concepts 
and skills that 
you have studied 
about systems 
of equations and 
inequalities.

6

 Solving Equations and Inequalities
There are several ways to solve systems of equations and inequalities, including 
graphing and using equivalent forms of equations and inequalities within the system. 
The number of solutions depends on the type of system.

Performance Task 1
Suppose two people begin walking in the same direction at different average speeds. Walker 
A starts at the 0.5-meter mark and walks at a speed of 1 m/s. Walker B starts at the 2-meter 
mark and walks at a speed of 0.5 m/s. When and where will Walker A pass Walker B? 

Performance Task 2
Solve. Show all your work and explain your steps.

The triangle on the left has a perimeter of 14. The triangle on the 
right has a perimeter of 21. What are the values of x and y?

 Modeling
You can represent many real-world mathematical problems algebraically. When you 
need to find two unknowns, you may be able to write and solve a system of equations 
or inequalities.

Performance Task 3
Solve the problem. Show all of your work and explain your steps.

A town is organizing a Fourth of July parade. There will be two sizes of floats in the 
parade, as shown below. A space of 10 ft will be left after each float.

 a. Describe how the total length of the parade will be calculated.
 b. The parade must be at least 150 ft long, but less than 200 ft long. What 

combinations of large and small floats are possible?
 c. Large floats cost $600 to operate. Small floats cost $300 to operate. The town has 

a budget of $2500 to operate the floats. How does this change your answer to 
part (a)? What combinations of large and small floats are possible?

y y

x 3x

y5
4

y5
4

Pull It All Together

30 ft 15 ft10-ft space10-ft space

ASSESSMENT

0407_hsm12a1se_06pt.indd   407 2/21/11   1:53:15 PM

Got It?

556 Chapter 9 Quadratic Functions and Equations

 2. In Problem 2, suppose a T-shirt is launched with an initial upward velocity 
of 64 ft/s and is caught 35 ft above the court. How long will it take the T-shirt 
to reach its maximum height? How far above court level will it be? What is 
the range of the function that models the height of the T-shirt over time?

Lesson Check
Do you know HOW?
Graph each function.

 1. y 5 x 2 2 4x 1 1

 2. y 5 22x 2 2 8x 2 3

 3. y 5 3x 2 1 6x 1 2

 4. f (x) 5 2x 2 1 2x 2 5

Do you UNDERSTAND?
 5. Reasoning How does each of the numbers a, 

b, and c affect the graph of a quadratic function 

y 5 ax 2 1 bx 1 c?

 6. Writing Explain how you can use the y-intercept, 
vertex, and axis of symmetry to graph a quadratic 
function. Assume the vertex is not on the y-axis.

Practice and Problem-Solving Exercises

 Find the equation of the axis of symmetry and the coordinates of the vertex of  
the graph of each function.

 7. y 5 2x 2 1 3 8. y 5 23x 2 1 12x 1 1 9. f (x) 5 2x 2 1 4x 2 1

 10. y 5 x 2 2 8x 2 7 11. f (x) 5 3x 2 2 9x 1 2 12. y 5 24x 2 1 11

 13. f (x) 5 25x 2 1 3x 1 2 14. y 5 24x 2 2 16x 2 3 15. f (x) 5 6x 2 1 6x 2 5

 Match each function with its graph.

 16. y 5 2x 2 2 6x  17. y 5 2x 2 1 6 18. y 5 x 2 2 6 19. y 5 x 2 1 6x

 A.  B. 

 C.  D. 

PracticeA See Problem 1.

hsm11a1se_0902_t05230

MATHEMATICAL 
PRACTICES

MATHEMATICAL 
PRACTICES
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 CONSTRUCT VIABLE ARGUMENTS AND 
 CRITIQUE THE REASONING OF OTHERS.
Mathematically proficient students understand and use stated assumptions, definitions, and previously 
established results in constructing arguments. They make conjectures and build a logical progression 
of statements to explore the truth of their conjectures. They are able to analyze situations by breaking 
them into cases, and can recognize and use counterexamples. They justify their conclusions, 
communicate them to others, and respond to the arguments of others. They reason inductively about 
data, making plausible arguments that take into account the context from which the data arose. 
Mathematically proficient students are also able to compare the effectiveness of two plausible 
arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw 
in an argument—explain what it is. Elementary students can construct arguments using concrete 
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and 
be correct, even though they are not generalized or made formal until later grades. Later, students 
learn to determine domains to which an argument applies. Students at all grades can listen or read 
the arguments of others, decide whether they make sense, and ask useful questions to clarify or 
improve the arguments.

Pearson High School Mathematics Common Core Edition has a strong focus on critical reasoning, 
argumentation, and critique of arguments. Students are often asked to explain their solutions and the 
thinking that led them to these solutions.  The Solve It! activities always ask student to justify 
their solutions and their reasoning. 

To help students develop proficiency, consider asking these questions: 

• What does your answer mean? 
• How do you know that your answer is correct? 
• If I told you I think the answer should be [a wrong answer], how would you explain to me  
 why I’m wrong?

3

   

Problem 1

372 Chapter 6  Systems of Linear Equations and Inequalities

6-2 Solving Systems 
Using Substitution
Objective To solve systems of equations using substitution

You can model fair trades with a linear system. You can solve linear systems by solving 
one of the equations for one of the variables. Then substitute the expression for the 
variable into the other equation. This is called the substitution method.

Essential Understanding Systems of equations can be solved in more than one 
way. When a system has at least one equation that can be solved quickly for a variable, 
the system can be solved efficiently using substitution.

A board game allows players to trade game 
pieces of equal value. The diagram shows 
two fair trades. The hotel is worth $2400. 
How much is a car worth? Explain your 
reasoning.

Lesson 
Vocabulary

•	substitution 
method

Lesson
Vocabulary

Using Substitution

What is the solution of the system? Use substitution.  y 5 3x
  x 1 y 5 232

Step 1 Because y 5 3x, you can substitute 3x for y in x 1 y 5 232.

  x 1 y 5 232 Write the second equation.

  x 1 3x 5 232 Substitute 3x for y.

  4x 5 232 Simplify.

  x 5 28  Divide each side by 4.

Step 2 Substitute 28 for x in either equation and solve for y.

  y 5 3x  Write either equation.

  y 5 3(28) 5 224 Substitute 28 for x and solve.

The solution is (28, 224). Check by substituting (28, 224) into each equation.

How can you get 
started? One 
house equals 3 cars 
plus $100. Two 
houses equal . . .

How can you get 
started?
If one equation is already 
solved for one variable, 
use it for the substitution. 
If both equations are 
solved for a variable, you 
can use either one.

=

=

MATHEMATICAL 
PRACTICES

Content Standard
A.REI.6 Solve systems of linear equations exactly and 
approximately (e.g., with graphs), focusing on pairs of 
linear equations in two variables.

0372_hsm12a1se_0602.indd   372 2/21/11   1:47:16 PM
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Throughout the program are exercises that ask students to construct arguments to defend their 
solutions and to respond to the solutions and arguments of others. 

Many of the Think-Plan 
boxes focus on helping 
students analyze 
situations, justify 
conclusions, and 
reason inductively  
and deductively.

In the Reasoning exercises, students are expected to formulate arguments 
to support their solutions.

The Error Analysis exercises require students to critique the solution presented 
for a problem.
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630 Chapter 10 Radical Expressions and Equations

 Find the exact solution for each equation. Find the approximate solution to the 
nearest tenth.

 38. 5 !2
!2 2 1

5
x
!2

 39. 3
1 1 !5

5
1 2 !5

x  40. !2 2 1
!2 1 1

5
x
2

 41. x
2 1 !7

5
3 2 !7

4  42. 4 !15
1 1 !3

5
1 1 !3

x  43. 2 1 !2
2 2 !2

5
x

3 1 !10

 44. History The floor plan of the Parthenon in Athens, Greece, is shown below. The 
marked room approximates a golden rectangle. What is the width of the room? 
Write your answer in simplified radical form. Round to the nearest tenth of a meter.

 45. Writing Are !3 and !12 like radicals? Can their sum be simplified? Explain.

 46. Error Analysis A student added two radical expressions as shown at the 
right. Describe and correct the student’s mistake.

 Simplify each expression.

 47. !40 1 !90 48. 3 !2 (2 1 !6) 49. !12 1 4 !75 2 !36

 50. (!3 1 !5 )2 51. !13 1 !10
!13 2 !5

 52. (!7 1 !8 )(!7 1 !8 )

 53. 2 !2 (22 !32 1 !8 ) 54. 4 !50 2 7 !18 55. 2 !12 1 3 !6
!9 2 !6

 56. Chemistry The ratio of the diffusion rates of two gases is given by the formula 
r1
r2
5

!m2

!m1
, where m1 and m2 are the masses of the molecules of the gases. Find 

r1
r2

  

if m1 5 12 units and m2 5 30 units. Write your answer in simplified radical form.

 57. Reasoning The diagram at the right shows the dimensions of 
a kite. The length of the vertical blue crosspiece is s. What is the 
length of the horizontal red crosspiece in terms of s?

 58. Think About a Plan The formula r 5 ÎA
P 2 1 gives the interest 

rate r, expressed as a decimal, that will allow principal P to grow 
into amount A in 2 yr, if the interest is compounded annually. If 
you invest $10,000 and want to make $2000 in interest over 2 yr, 
what interest rate do you need?

	 •	 What amount do you want in the account after 2 yr?
	 •	 What radical expression gives the interest rate you need?

 59. a. Suppose n is an even number. Simplify "x 
n.

  b.  Suppose n is an odd number greater than 1. Simplify "x 
n.

 60. Reasoning Simplify a !b
b !a

.

ApplyB

64
= 5

24 = 6 +
6

6 +

30 m

s

s

s

s

STEM
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630 Chapter 10 Radical Expressions and Equations

 Find the exact solution for each equation. Find the approximate solution to the 
nearest tenth.

 38. 5 !2
!2 2 1

5
x
!2

 39. 3
1 1 !5

5
1 2 !5

x  40. !2 2 1
!2 1 1

5
x
2

 41. x
2 1 !7

5
3 2 !7

4  42. 4 !15
1 1 !3

5
1 1 !3

x  43. 2 1 !2
2 2 !2

5
x

3 1 !10

 44. History The floor plan of the Parthenon in Athens, Greece, is shown below. The 
marked room approximates a golden rectangle. What is the width of the room? 
Write your answer in simplified radical form. Round to the nearest tenth of a meter.

 45. Writing Are !3 and !12 like radicals? Can their sum be simplified? Explain.

 46. Error Analysis A student added two radical expressions as shown at the 
right. Describe and correct the student’s mistake.

 Simplify each expression.

 47. !40 1 !90 48. 3 !2 (2 1 !6) 49. !12 1 4 !75 2 !36

 50. (!3 1 !5 )2 51. !13 1 !10
!13 2 !5

 52. (!7 1 !8 )(!7 1 !8 )

 53. 2 !2 (22 !32 1 !8 ) 54. 4 !50 2 7 !18 55. 2 !12 1 3 !6
!9 2 !6

 56. Chemistry The ratio of the diffusion rates of two gases is given by the formula 
r1
r2
5

!m2

!m1
, where m1 and m2 are the masses of the molecules of the gases. Find 

r1
r2

  

if m1 5 12 units and m2 5 30 units. Write your answer in simplified radical form.

 57. Reasoning The diagram at the right shows the dimensions of 
a kite. The length of the vertical blue crosspiece is s. What is the 
length of the horizontal red crosspiece in terms of s?

 58. Think About a Plan The formula r 5 ÎA
P 2 1 gives the interest 

rate r, expressed as a decimal, that will allow principal P to grow 
into amount A in 2 yr, if the interest is compounded annually. If 
you invest $10,000 and want to make $2000 in interest over 2 yr, 
what interest rate do you need?

	 •	 What amount do you want in the account after 2 yr?
	 •	 What radical expression gives the interest rate you need?

 59. a. Suppose n is an even number. Simplify "x 
n.

  b.  Suppose n is an odd number greater than 1. Simplify "x 
n.

 60. Reasoning Simplify a !b
b !a

.

ApplyB

64
= 5

24 = 6 +
6

6 +

30 m

s

s

s

s

STEM
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 41. Firefighting When firefighters are trying to put out a fire, the rate at which they 
can spray water on the fire depends on the nozzle pressure. You can find the 
flow rate f in gallons per minute using the function f 5 120 !p, where p is the 
nozzle pressure in pounds per square inch.

 a. Graph the function.
 b. What nozzle pressure gives a flow rate of 800 gal/min?

 42. Error Analysis A student graphed the function y 5 !x 2 2 at the 
right. What mistake did the student make? Draw the correct graph.

 43. Think About a Plan The velocity v in meters per second of a 
2,000,000-kg rocket is given by the function v 5 !E , where E is 
the rocket’s kinetic energy in megajoules (MJ). When the rocket’s 
kinetic energy is 8,000,000 MJ, what is its velocity?

	 •	 How can you use a graph to solve the problem?
	 •	 How can you check your answer?

 Make a table of values and graph each function.

 44. y 5 !x 2 2.5 45. f (x) 5 4 !x  46. y 5 !x 1 6

 47. y 5 !0.5x  48. y 5 !x 2 2 1 3 49. f (x) 5 !x 1 2 2 4

 50. y 5 !2x 1 3 51. y 5 !2x 1 6 1 1 52. y 5 !3x 2 3 2 2

 53. The graph of x 5 y2 is shown at the right.
 a. Is this the graph of a function?
 b. How does x 5 y2 relate to the square root function y 5 !x?
 c. Reasoning What is a function for the part of the graph that is shown in 

Quadrant IV? Explain.

 54. Reasoning Without graphing, determine which graph rises more steeply, 
y 5 !3x  or y 5 3 !x. Explain your answer.

 Graph each function by translating the graph of y 5 Áx.

 55. y 5 !x 1 4 2 1 56. y 5 !x 1 1 1 5

 57. y 5 !x 2 3 2 2 58. y 5 !x 2 6 1 3

 59. y 5 !x 1 2.5 2 1 60. y 5 !x 2 4.5 1 1.5

 61. a. Graph y 5 "x2 1 5.
 b. Write a function for the graph you drew that does not require a radical.

 62. In parts (a)–(d), graph each function.
  a. y 5 !4x
  b. y 5 !5x
  c. y 5 !6x

  d. y 5 !26x
  e.  Reasoning Describe how the graph of y 5 !nx  changes as the value of  

n varies.

2
O

2

4 6 8

y

x
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Can you solve this 
problem another 
way?
Yes. You could actually 
solve the equation to find 
any solutions. However, 
you only need to know 
the number of solutions, 
so use the discriminant.

 

Does the location
of the circumcenter
make sense?
Yes, POS is a
right triangle, so its
circumcenter should lie
on its hypotenuse.



 MODEL WITH MATHEMATICS.
Mathematically proficient students can apply the mathematics they know to solve problems arising in 
everyday life, society, and the workplace. In early grades, this might be as simple as writing an 
addition equation to describe a situation. In middle grades, a student might apply proportional 
reasoning to plan a school event or analyze a problem in the community. By high school, a student 
might use geometry to solve a design problem or use a function to describe how one quantity of 
interest depends on another. Mathematically proficient students who can apply what they know are 
comfortable making assumptions and approximations to simplify a complicated situation, realizing 
that these may need revision later. They are able to identify important quantities in a practical 
situation and map their relationships using such tools as diagrams, two-way tables, graphs, 
flowcharts and formulas. They can analyze those relationships mathematically to draw conclusions. 
They routinely interpret their mathematical results in the context of the situation and reflect on whether 
the results make sense, possibly improving the model if it has not served its purpose.

Throughout the program, students build mathematical models using visuals, such as graphs,  
tables, or drawings; equations, expressions, or functions; and tools, including technology.   
Students work to construct a mathematical model for the real-life situations presented in the 
Solve It! activities. 

To help students develop proficiency, consider asking these questions: 

• What formula or relationship can you think of that fits this problem situation? 
• What is the connection among the numbers in the problem?  
• Is your answer reasonable? How do you know?
• What do the numbers in your solution refer to?

4

   

Problem 1

Lesson 11-5 Solving Rational Equations 691

11-5

Objective To solve rational equations and proportions

Solving Rational 
Equations

Geb can run the distance between his 
house and Katy’s in 20 min. Katy can 
bicycle to Geb’s house in 10 min. Geb 
runs toward Katy’s house while Katy 
bicycles toward Geb’s house. How long 
will it be before they meet on the 
road? Justify your reasoning.

A rational equation is an equation that contains one or more rational expressions.

Essential Understanding You can solve a rational equation by first multiplying 
each side of the equation by the LCD. When each side of a rational equation is a single 
rational expression, you can solve the equation using the Cross Products Property.

Lesson 
Vocabulary

•	rational equation

Lesson
Vocabulary

Solving Equations With Rational Expressions

What is the solution of 5
12 2

1
2x 5

1
3x? Check the solution.

 512 2
1

2x 5
1

3x  The denominators are 12, 2x, and 3x. The LCD is 12x.

 12x Q 5
12 2

1
2xR 5 12x Q 1

3xR  Multiply each side by 12x.

 121xQ 5
112R 2 12x 

6Q 1
12xR 5 12x 

4Q 1
13xR  Distributive Property

 5x 2 6 5 4  Simplify.

 5x 5 10  Add 6 to each side.

 x 5 2  Divide each side by 5.

Check 5
12 2

1
2(2)

0
1

3(2)
 See if x 5 2 makes 5

12 2
1
2x 5

1
3x  true.

  16 5
1
6y 

Have you seen an 
equation like this 
before?
Yes. In Lesson 2-3, you 
solved equations that 
contained fractions. 
As you did there, you 
can clear the fractions 
from the equation by 
multiplying by a common 
denominator.

A diagram can help 
you understand 
this situation. Use 
a straight path.

Content Standards
A.CED.1 Create equations . . . in one variable and use 
them to solve problems. Include equations arising from . . . 
simple rational . . . functions.   

Also A.REI.2

MATHEMATICAL 
PRACTICES
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The visually rich problems facilitate understanding of the problem situation so students  
can connect to the mathematical model more easily.

In the Pull It All Together activities, student are often expected to apply 
a mathematical model to the situations presented.

352 Chapter 5 Pull It All Together

To solve these 
problems 
you will pull 
together many 
concepts and 
skills that you 
have studied 
about linear 
functions.

5

 Functions
There are several forms for the equation of a line. Each form communicates different 
information. For instance, from the point-slope form, you can determine a point and 
the slope of a line.

Performance Task 1
During a hot-air balloon festival, data were gathered on the height y of a balloon after  
x minutes.

 a. Is the rate of change constant? If so, what is the 
rate of change? 

 b. What are the units of the rate of change? What 
does the rate of change represent? 

 c. Write a linear equation in slope-intercept form 
to model this situation. 

 d. If the balloon continues to rise at the same rate, 
what will its height be after 8 minutes? 

 e. During what time interval is the height less than 
or equal to 500 meters? 

 Modeling
You can model the trend of real-world data in a scatter plot with an equation of a line. 
You can use the equation to estimate or to make predictions.

Performance Task 2
At the beginning of a 20-month period, Stacie owns one clothing store. During that 
period, she opens a second clothing store in a different location. The table shows the 
total monthly sales of Stacie’s clothing stores for the 20-month period.

 a. When do you think the second store was opened? Justify your answer and 
include a graph in your justification. 

 b. If Stacie’s stores continue increasing sales at the present rate, predict the amount 
of sales in the twenty-fourth month. Justify your conclusion.

Hot-Air Balloon Height

Time (min)

14

80

116

134

152

0

2.2

3.4

4

4.6 

Height (m)

Month

Sales

Monthly Sales (thousands of dollars)

2

3

4

5

6

4

8

6

10

5

12

12

14

16

16

22

18

26

20

32

Pull It All Together ASSESSMENT

0352_hsm12a1se_05pt.indd   352 2/21/11   3:40:19 PM

480 in.480 in.

Problem 4

Got It?

Lesson 11-7 Areas and Volumes of Similar Solids 745

Using a Scale Factor to Find Capacity

Containers A bottle that is 10 in. high holds 34 oz of milk. 
The sandwich shop shown at the right is shaped like a 
milk bottle. To the nearest thousand ounces how 
much milk could the building hold?

The scale factor of the bottles is 1 i 48.

The ratio of their volumes, and hence the ratio of their 
capacities, is 13 i 483, or 1 i 110,592.

  1
110,592 5

34
x   

Let x 5 the capacity of 
the milk-bottle building.

  x 5 34 ? 110,592  Use the Cross  
Products Property.

  x 5 3,760,128  Simplify.

The milk-bottle building could hold about 3,760,000 oz.

 4. A marble paperweight shaped like a pyramid 
weighs 0.15 lb. How much does a similarly 
shaped marble paperweight weigh if each 
dimension is three times as large?

Lesson Check
Do you know HOW?
 1. Which two of the following cones are similar? What is 

their scale factor?

  

 2. The volumes of two similar containers are 115 in.3 
and 67 in.3. The surface area of the smaller container 
is 108 in2. What is the surface area of the larger 
container?

Do you UNDERSTAND?
 3. Vocabulary How are similar solids different from 

similar polygons? Explain.

 4. Error Analysis Two cubes have surface areas 49 cm2 
and 64 cm2. Your classmate tried to find the scale 
factor of the larger cube to the smaller cube. Explain 
and correct your classmate’s error.

hsm11gmse_1107_t10073.ai

The scale factor of the
larger cube to the smaller
cube is 7 : 8.

20 m 25 m 30 m
Cone 1 Cone 2 Cone 3

45 m
35 m30 m

hsm11gmse_1107_t10067.ai

How does capacity 
relate to volume?
Since the capacities 
of similar objects are 
proportional to their 
volumes, the ratio of 
their capacities is equal 
to the ratio of their 
volumes.

MATHEMATICAL 
PRACTICES

STEM
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 USE APPROPRIATE 
 TOOLS STRATEGICALLY.
Mathematically proficient students consider the available tools when solving a mathematical 
problem. These tools might include pencil and paper, concrete models, a ruler, a protractor, a 
calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry 
software. Proficient students are sufficiently familiar with tools appropriate for their grade or course to 
make sound decisions about when each of these tools might be helpful, recognizing both the insight 
to be gained and their limitations. For example, mathematically proficient high school students 
analyze graphs of functions and solutions generated using a graphing calculator. They detect 
possible errors by strategically using estimation and other mathematical knowledge. When making 
mathematical models, they know that technology can enable them to visualize the results of varying 
assumptions, explore consequences, and compare predictions with data. Mathematically proficient 
students at various grade levels are able to identify relevant external mathematical resources, such as 
digital content located on a website, and use them to pose or solve problems. They are able to use 
technological tools to explore and deepen their understanding of concepts.

In Pearson High School Mathematics Common Core Edition, students become fluent 
in the use of a wide assortment of tools, ranging from physical devises to technology tools.  
Students are shown appropriate uses of various tools throughout the Guided Instruction. 

To help students develop proficiency, consider asking these questions: 

• What tools could you use to solve this problem? How can each one help you?  
• Which tool is more useful for this problem? Explain your choice. 
• Why is this tool better than [another tool mentioned]?
• Before you solve the problem, can you estimate the solution?

5

   

576 Chapter 9 Quadratic Functions and Equations

Completing the Square9-5

Objective To solve quadratic equations by completing the square

Your school has a field with an area  
of 8400 yd2. The football coach is 
planning to section off the field to run 
a variety of practice drills. What is 
the value of x? Explain your reasoning.

In previous lessons, you solved quadratic equations by finding square roots and by 
factoring. These methods work in some cases, but not all.

Essential Understanding You can solve any quadratic equation by first writing 
it in the form m 2 5 n.

You can model this process using algebra tiles. The algebra 
tiles at the right represent the expression x 2 1 8x.

Here is the same expression rearranged 
to form part of a square. Notice that the  
x-tiles have been split evenly into two  
groups of four.

In general, you can change the expression x 2 1 bx  into a perfect-square trinomial by 

adding Qb2 R
2

 to x 2 1 bx. This process is called completing the square. The process is 
the same whether b is positive or negative.

Lesson 
Vocabulary

•	completing the 
square

Lesson
Vocabulary

x yd

x yd

x yd
10 yd

10 yd
10 yd

10 yd

You can complete the square 
by adding 42, or 16, 1-tiles. The 
completed square is x 2 1 8x 1 16, 
or (x 1 4)2.

Factoring is only 
one way to solve a 
quadratic equation. 
In this lesson, you’ll 
learn another way.

Content Standards
A.REI.4.a Use the method of completing the square to 
transform any quadratic equation in x into an equation 
of the form (x 2 p)2 5 q . . . 

Also N.Q.3, A.SSE.1.a, A.SSE.1.b, A.SSE.3.b, 
A.CED.1, A.REI.1, A.REI.4.b, F.IF.8.a

MATHEMATICAL 
PRACTICES
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Problem 3

Problem 2

Got It?

Got It?

Got It?

How can you use a 
graph to fi nd the 
solutions?
Find the zeros of the 
related quadratic 
function.

Lesson 4-5 Quadratic Equations 227

What should you 
look for in the 
calculator table?
Look for x-values for 
which y 5 0.

 1. What are the solutions of the quadratic equation x2 2 7x 5 212?

Solving a Quadratic Equation With Tables

What are the solutions of the quadratic equation 5x2 1 30x 1 14 5 2 2 2x?

5x2 1 30x 1 14 5 2 2 2x

5x2 1 32x 1 12 5 0 Rewrite in standard form.

Use your calculator’s TABLE feature to fi nd the zeros.

Th e solutions are x 5 26 and x 5 20.4.

 2. What are the solutions of the quadratic equation 4x2 2 14x 1 7 5 4 2 x?

Solving a Quadratic Equation by Graphing

What are the solutions of the quadratic equation 2x2 1 7x 5 15?

 2x2 1 7x 5 15

2x2 1 7x 2 15 5 0 Rewrite in standard form.

Th e solutions are x 5 25 and x 5 1.5.

 3. What are the solutions of the quadratic equation x2 1 2x 2 24 5 0?

0
–23
–36
–39
–32
–15
12

X 6

X Y1
–6
–5
–4
–3
–2
–1
0

–10.4
–7.95
–5.4
–2.75
0
2.85
5.8

X .4

X Y1
–.8
–.7
–.6
–.5
–.4
–.3
–.2

Plot1 Plot2 Plot3
\Y1
\Y2
\Y3
\Y4
\Y5
\Y6
\Y7

= 5X2+32X+12
= 
= 
= 
= 
= 
= 

= 5X= 2+32X+12
=
=
=
=
=
=

Enter the
equation in 
standard form
as Y1.

0
–23
–36

Y1

6
9
2
5

6

Y1 = 0, x = –6
is one zero.

7.95
–5.4
–2.75
0
2.85
5.8

Y1 = 0, x = –.4
is the second zero.

–10.4
X Y1

–.8
–.7 –7.95

x-interval
changed to .1.

Second zero is
between x = –1
and x = 0.
Notice change
in sign for
y-values.

Plot1 Plot2 Plot3
\Y1
\Y2
\Y3
\Y4
\Y5
\Y6
\Y7

= 2X2+7X–15
= 
= 
= 
= 
= 
= 

Zero
X=–5 Y=0

Zero
X=1.5 Y=05 Y=0
Zero
X=1.5

Use ZERO option
in CALC feature.

= 2X 2+7X–15
=
=
=
=
=
=

Enter the
equation in
standard form
as Y1.
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The Activity Concept Bytes often suggest tools to help students develop fluency in the 
use of different tools.  

The Technology Concept Bytes focus on enhances students’ strategic competence 
with technology tools.

The Choose a Method exercises strengthens students’ ability to articulate differences among 
tools, leading them to explain the usefulness and appropriateness of different tools. 

Concept Byte Using Models to Multiply 497

Concept Byte
Use With Lesson 8-3

A C T I V I T Y

Using Models 
to Multiply

You can use algebra tiles to model the multiplication of two binomials.

Find the product (x 1 4)(2x 1 3).

2x 
2 1 3x 1 8x 1 12

2x 
2 1 11x 1 12 Add coefficients of like terms.

The product is 2x 2 1 11x 1 12.

You can also model products that involve subtraction. Red tiles indicate negative 
variables and negative numbers.

Find the product (x 2 1)(2x 1 1).

2x 2 1 x 2 2x 2 1

2x 2 2 x 2 1 Add coefficients of like terms.

The product is 2x 2 2 x 2 1.

Exercises
Use algebra tiles to find each product.

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

2x  3

x  4

2x  1

x  1

Content Standard
Prepares for A.APR.1 Understand that polynomials 
form a system analogous to the integers, namely, they 
are closed under the operations of addition, subtraction, 
and multiplication; add, subtract, and multiply 
polynomials.

0497_hsm12a1se_0803a.indd   497 2/17/11   11:37:38 AM

406 Concept Byte Graphing Linear Inequalities

Concept Byte
Use With Lesson 6-6

T E C H N O L O G Y

Graphing Linear 
Inequalities

A graphing calculator can show the solutions of an inequality or a system of 
inequalities. To enter an inequality, press apps  and scroll down to select INEQUAL. 
Move the cursor over the 5 symbol for one of the equations. Notice the inequality 
symbols at the bottom of the screen, above the keys labeled F2–F5. Change 
the 5 symbol to an inequality symbol by pressing alpha  followed by one of F2–F5.

Graph the inequality y R 3x 2 7.

 1. Move the cursor over the 5 symbol for Y1. Press alpha  and F2 to select  
the , symbol.

 2. Enter the given inequality as Y1. 

 3. Press graph to graph the inequality.

Graph the system.  y R 22x 2 3
  y L x 1 4

 4. Move the cursor over the 5 symbol for Y1. Press alpha  and F2 to select  
the , symbol. Enter the first inequality as Y1.

 5. Then move the cursor over the 5 symbol for Y2, and press alpha  and F5 to 
select the $ symbol. Enter the second inequality as Y2. 

 6. Press graph  to graph the system of inequalities.

Exercises
Use a graphing calculator to graph each inequality. Sketch your graph.

 7. y # x  8. y . 5x 2 9 9. y $ 21 10. y , 2x 1 8

Use a graphing calculator to graph each system of inequalities. Sketch  
your graph.

 11.  y $ 2x 1 3 12.  y . x  13.  y $ 21 14.  y $ 2x 2 2

   y # x 1 2   y $ 22x 1 5   y , 0.5x 2 2   y # 2x 2 4

X = Plot1 Plot2 Plot3
\Y1
\Y2
\Y3
\Y4
\Y5
\Y6

= 3X – 7
= 
= 
=
= 
= 

    

11

22

Content Standard
A.REI.12 Graph the solutions to a linear inequality in 
two variables as a half-plane . . . and graph the solution 
set to a system of linear inequalities . . .

0406_hsm12a1se_0606b.indd   406 2/21/11   1:52:19 PM

120 Chapter 2 Solving Equations

 Choose a Method Choose paper and pencil, mental math, or a calculator to tell 
which measurement is greater.

 31. 640 ft; 0.5 mi 32. 63 in.; 125 cm 33. 75 g; 5 oz

 34. Think About a Plan A college student is considering a subscription to a social-
networking Internet site that advertises its cost as “only 87 cents per day.” What  is 
the cost of membership in dollars per year?

	 •	 How many conversion factors will you need to use to solve the problem?
	 •	 How do you choose the appropriate conversion factors?

 35. Recipes Recipe A makes 5 dinner rolls using 1 c of flour. Recipe B makes 24 rolls 
using 71

2 c of flour. Recipe C makes 45 rolls using 10 c of flour. Which recipe requires 
the most flour per roll?

 36. Error Analysis Find the mistake in the conversion below. Explain the mistake and 
convert the units correctly.

 37. Writing Suppose you want to convert kilometers to miles. Which unit should be in 
the numerator of the conversion factor? Which unit should be in the denominator? 
Explain how you know.

 38. Reasoning Without performing the conversion, determine whether the number of 
new units will be greater or less than the number of original units.

 a. 3 min 20 s converted to seconds
 b. 23 cm converted to inches
  c. kilometers per hour converted to miles per hour

 39. Exchange Rates The table below shows some exchange rates on a particular 
day. If a sweater sells for $39.95 in U.S. dollars, what should its price be in rupees 
and pounds? 

 40. Estimation Five mi is approximately equal to 8 km. Use mental math to estimate 
the distance in kilometers to a town that is 30 mi away.

 41. Reasoning A carpenter is building an entertainment center. She is calculating the 
size of the space to leave for the television. She wants to leave about a foot of space 
on either side of the television. Would measuring the size of the television exactly or 
estimating the size to the nearest inch be more appropriate? Explain.

9 yd = ? ft

= 27 ft3 yd
1 ft9 yd

0116_hsm12a1se_0206.indd   120 2/10/11   10:57:21 AM
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 ATTEND TO PRECISION.
Mathematically proficient students try to communicate precisely to others. They try to use clear 
definitions in discussion with others and in their own reasoning. They state the meaning of the 
symbols they choose, including using the equal sign consistently and appropriately. They are careful 
about specifying units of measure, and labeling axes to clarify the correspondence with quantities in 
a problem. They calculate accurately and efficiently, express numerical answers with a degree of 
precision appropriate for the problem context. In the elementary grades, students give carefully 
formulated explanations to each other. By the time they reach high school they have learned to 
examine claims and make explicit use of definitions.

Students are expected to use mathematical terms and symbols with precision. Key terms are 
highlighted in each lesson and key concepts explained in the Take Note features. 

To help students develop proficiency, consider asking these questions: 

• What do the symbols that you used mean? 
• What units of measure are you using (for measurement problems)? 
• What concepts or theorems did you use to solve the problem? How exactly do these relate t 
 o the problem?

6

Problem 2

Got It?

 
 A 5 P Q1 1 r

nRnt

462 Chapter 7 Exponents and Exponential Functions

Compound Interest

Finance Suppose that when your friend was born, your friend’s parents deposited 
$2000 in an account paying 4.5% interest compounded quarterly. What will the 
account balance be after 18 yr?

A 5 P(1 1 r
n)nt  Use the compound interest formula.

  5 2000Q1 1 0.045
4 R4?18

 Substitute the values for P, r, n, and t.

  5 2000(1.01125)72 Simplify.

The balance will be $4475.53 after 18 yr.

 2. Suppose the account in Problem 2 pays interest compounded monthly. 
What will the account balance be after 18 yr?

• $2000 principal
• 4.5% interest
• interest compounded quarterly

Account balance in 18 yr Use the compound 
interest formula.

Key Concept Exponential Decay

Definitions
Exponential decay can be modeled by the function 
y 5 a ? b x, where a . 0 and 0 , b , 1. The base b is 
the decay factor, which equals 1 minus the percent rate 
of change expressed as a decimal.

Algebra

y  a  bx

initial amount (when x  0)
     T

                 c
�e base is the decay factor.

d exponent

Is the formula an 
exponential growth 
function?
Yes. You can rewrite 
the formula as 
A 5 P S A1 1 r

nBnTt . 
So it is an exponential 
function with initial 
amount P and growth 
factor A1 1 r

nBn.

Graph

y

(0, a)

xO

y  a  bx

0  b  1

You can use the following formula to find the balance of an 
account that earns compound interest.

  A 5 the balance
  P 5 the principal (the initial deposit)

  r 5 the annual interest rate (expressed as a decimal)
 n 5 the number of times interest is compounded per year
  t 5 the time in years

The function y 5 a ? b x  can model exponential decay as well as exponential growth. In 
both cases, b represents the rate of change. The value of b tells if the equation models 
exponential growth or decay.

y  a  bx

initial amount (when x  0)
     T

                 c
�e base is the decay factor.

d exponent
0460_hsm12a1se_0707.indd   462 3/3/11   3:19:16 PM
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In the Do You UNDERSTAND? feature, students revisit these key terms and provide 
explicit definitions or explanations of the terms.

For the Writing exercises, students are expected to provide clear, concise 
explanations of terms, concepts or processes. 

Students are reminded to 
use appropriate units 
of measure when 
working through solutions 
and accurate labels 

Problem 4

Got It?

464 Chapter 7 Similarity

Finding a Distance

Robotics You are preparing for a robotics  
competition using the setup shown here.  
Points A, B, and C are located so that  

AB 5 20 in., and AB ' BC . Point D  

is located on AC  so that BD ' AC   
and DC 5 9 in. You program the  
robot to move from A to D and  
to pick up the plastic bottle at  
D. How far does the robot  
travel from A to D?

 x 1 9
20 5

20
x  Corollary 2

 x2 1 9x 5 400  Cross Products Property

 x2 1 9x 2 400 5 0   Subtract 400 from each side.

 (x 2 16)(x 1 25) 5 0  Factor.

 x 2 16 5 0  or  (x 1 25) 5 0 Zero-Product Property

  x 5 16 or  x 5 225 Solve for x.

Only the positive solution makes sense in this situation. The robot travels 16 in.

 4. From point D, the robot must turn right and move to point B to put the 
bottle in the recycling bin. How far does the robot travel from D to B?

Do you know HOW?
Find the geometric mean of each pair of numbers.

 1. 4 and 9 2. 4 and 12

Use the figure to complete each proportion.

 3.  
g
e 5

e
j

 4. 
j
d 5

d
j

 5. jf 5
f

j
 6. 

j
j
5
j
g

Do you UNDERSTAND? 
 7. Vocabulary Identify the following in nRST .
 a. the hypotenuse
 b. the segments of the hypotenuse
 c. the segment of the hypotenuse 

adjacent to leg ST

 8. Error Analysis A classmate  
wrote an incorrect 
proportion to find x. Explain 
and correct the error.

hsm11gmse_0704_t05268

d f

g h
e

j
hsm11gmse_0704_t05269

S T

PR

hsm11gmse_0704_t05270

3 x
8

3
x

x
8=

Lesson Check

You can’t solve this 
equation by taking 
the square root. What 
do you do?
Write the quadratic 
equation in the 
standard form 
ax2 1 bx 1 c 5 0. 
Then solve by factoring 
or use the quadratic 
formula.

ADC

B

9 in.

20 in.

x

STEM

MATHEMATICAL 
PRACTICES
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Lesson 6-7 Polygons in the Coordinate Plane 403

Lesson Check
Do you know HOW?
 1. nTRI  has vertices T(23, 4), R(3, 4), and I(0, 0). Is 

nTRI  scalene, isosceles, or equilateral?

 2. Is QRST below a rectangle? Explain.

Do you UNDERSTAND? 
 3. Writing Describe how you would 

determine whether the lengths of 
the medians from base angles D  
and F are congruent.

 4. Error Analysis A student says that 
the quadrilateral with vertices  
D(1, 2), E(0, 7), F(5, 6), and G(7, 0) 
is a rhombus because its diagonals 
are perpendicular. What is the student’s error?

hsm11gmse_0607_t06586.ai

y

x

O
Q

R

T

S

2

2

4

hsm11gmse_0607_t06587.ai

y

x
O

D F

E

22

4

Practice and Problem-Solving Exercises

  Determine whether kABC  is scalene, isosceles, or equilateral. Explain.

 5.  6.  7. 

 Determine whether the parallelogram is a rhombus, rectangle, square, or 
none. Explain.

 8. P(21, 2), O(0, 0), S(4, 0), T(3, 2) 9. L(1, 2), M(3, 3), N(5, 2), P(3, 1)

 10. R(22, 23), S(4, 0), T(3, 2), V(23, 21) 11. G(0, 0), H(6, 0), I(9, 1), J(3, 1)

 12. W(23, 0), I(0, 3), N(3, 0), D(0, 23) 13. S(1, 3), P(4, 4), A(3, 1), T(0, 0)

 What is the most precise classification of the quadrilateral formed by 
connecting in order the midpoints of each figure below?

 14. parallelogram PART 15. rectangle EFGH 16. isosceles trapezoid JKLM

      

PracticeA See Problem 1.
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See Problem 2.

See Problem 3.
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What are the units
of the answer?
You are cubing the
radius, which is in
meters (m), so your
answer should be in
cubic meters (m3).



 LOOK FOR AND MAKE 
 USE OF STRUCTURE.
Mathematically proficient students look closely to discern a pattern or structure. Young students, for 
example, might notice that three and seven more is the same amount as seven and three more, or 
they may sort a collection of shapes according to how many sides the shapes have. Later, students 
will see 7 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the 
distributive property. In the expression x2 + 9x + 14, older students can see the 14 as 2 × 7 and 
the 9 as 2 + 7.They recognize the significance of an existing line in a geometric figure and can use 
the strategy of drawing an auxiliary line for solving problems. They also can step back for an 
overview and shift perspective. They can see complicated things, such as some algebraic 
expressions, as single objects or as being composed of several objects. For example, they can see 
5 – 3(x – y)2 as 5 minus a positive number times a square and use that to realize that its value 
cannot be more than 5 for any real numbers x and y.

Throughout the program, students are encouraged to discern patterns and structures as they  
look to formulate solution pathways. In many of the Solve Its!, students are prompted to look 
within the problem situation and seek to break down the problem into simpler problems. 

These blue boxes also 
remind students to think 
about the structure of the 
equation. 

To help students develop proficiency, consider asking these questions: 

• What do the symbols that you used mean? 
• What units of measure are you using (for measurement problems)? 
• If I told you I think the answer should be [a wrong answer], how would you explain  
 to me why I’m wrong?

7

   

Lesson 7-4 Division Properties of Exponents 439

In the Solve It, the expression for the volume of the dowel involves a quotient raised to 
a power.

Essential Understanding You can use properties of exponents to divide powers 
with the same base.

You can use repeated multiplication to simplify quotients of powers with the same base. 
Expand the numerator and the denominator. Then divide out the common factors.

 
4  4  4  4  4

4  4  4 4245

43 

This example suggests the following property of exponents.

Property Dividing Powers With the Same Base

Words To divide powers with the same base, subtract the exponents.

Algebra a m

a n 5 a m2n, where a 2 0 and m and n are rational numbers

Examples 26

22 5 2622 5 24 x 4

x 7 5 x 427 5 x 23  5 1
x 3 

s
3
4

s
1
2

5 s
3
42

1
2 5 s

3
42

2
4 5 s

1
4

Division Properties of 
Exponents

7-4

Objectives To divide powers with the same base
 To raise a quotient to a power

Dynamic Activity
Dividing 
Exponential 
Expressions

A
C T I V I T I

E S

DY
NAMIC Dynamic Activity




x x x x 

x x 

A machine makes wooden dowels by removing material from a block 
of wood as shown in the diagram. What percent of the wood does 
the machine remove from the original piece of wood to form the 
dowel? Explain how you found your answer. (Hint: What is the 
volume of the dowel?)

Solve a simpler 
problem first. Use 
a value for x to 
understand all of 
the relationships 
in this problem.

Content Standard
N.RN.1 Explain how the definition of the meaning of 
rational exponents follows from extending the properties 
of integer exponents to those values, allowing for a 
notation for radicals in terms of rational exponents.

MATHEMATICAL 
PRACTICES
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What values should 
you choose for x?
Use the same values 
of x for graphing both 
functions so that you 
can see the relationship 
between corresponding 
y-coordinates.

Can you use the
quadratic formula to
solve part (A)?
Yes. You can use the
quadratic formula with
a = 3, b = 0, and
c = −9. However, it
is faster to use square
roots.



 LOOK FOR AND EXPRESS  
 REGULARITY IN REPEATED REASONING.
Mathematically proficient students notice if calculations are repeated, and look both for general 
methods and for shortcuts. Upper elementary students might notice when dividing 25 by 11 that 
they are repeating the same calculations over and over again, and conclude they have a repeating 
decimal. By paying attention to the calculation of slope as they repeatedly check whether points  
are on the line through (1, 2) with slope 3, middle school students might abstract the equation  
(y – 2)/(x – 1) = 3. Noticing the regularity in the way terms cancel when expanding (x – 1)(x + 1), 
(x – 1)(x2 + x + 1), and (x – 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum 
of a geometric series. As they work to solve a problem, mathematically proficient students maintain 
oversight of the process, while attending to the details. They continually evaluate the reasonableness 
of their intermediate results.

Through the Think, Plan boxes, students are prompted to look for repetition in 
calculations to devised general methods or shortcuts that can make the problem solving 
process more efficient. 

Students are encouraged  
to think about similar 
problems they solved 
previously or to 
generalize results 
to other problem situations.

The Dynamic Activities, a feature at poweralgebra.com and powergeometry.com, offer 
students opportunities to notice regularity in the way operations or functions behave by 
inputting different values.  

To help students develop proficiency, consider asking these questions: 

• What patterns do you see? Can you make a generalization?
• What relationships do you see in the problem?

8

Can you generalize 
these results?
Yes. All points on a 
horizontal line have the 
same y-value, so the 
slope is always zero. 
Finding the slope of a 
vertical line always leads 
to division by zero. The 
slope is always undefined.
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Have you seen a 
problem like this one?
Yes. Finding percent 
increase is like finding 
percent decrease. 
The difference is in 
calculating the amount 
of increase or decrease.




