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Functions

C H A P T E R

7
Content Summary

In Chapter 7, students increase their understanding of linear growth and equations
by looking in detail at the special kind of relation called a function. This section
helps students to become aware of functions by creating, reading, and describing
codes. They are also introduced to other kinds of nonlinear growth: absolute values,
squares, and square roots.

Functions and Graphs
In ordinary conversation, we might say something like “Her pay is a function of how
long she’s been in the job.” In this sense, the phrase is a function of would mean
is dependent upon. In mathematics, the dependence is taken literally; if pay were a
function of time in the job, then any two people who had spent the same time in the
same job would earn exactly the same pay.

If you consider the last two columns in the preceding table as a data table, no two
pairs of numbers that have the same first number will have different second
numbers. When you translate those numbers into points with the number pairs as
coordinates, you find that no two data points lie on the same vertical line. That is,
no vertical line will cross the graph of a function more than once.

Equations in which one variable is expressed in terms of a second variable can define
a function. Instead of writing y 5 3 1 5x, you might write f(x) 5 3 1 5x. The left
side, read “f of x,” is the name you give to the function with x as the independent
variable. If you want to find the value of the function when x 5 7, you write 
f(7) 5 3 1 5(7), or f(7) 5 38. The graph of this function would include the
point with coordinates (7, 38).

Absolute-Value Functions
The absolute-value function extends students’ understanding of linearity. The
absolute value of a number is, informally, its “positive value.” If the number is
positive or 0, then its absolute value is itself. If a number is negative, then its absolute
value is its opposite, the corresponding positive number. For example, the absolute
value of 3, written 3, is 3 itself, because 3 is positive. The absolute value of 23,
however, written 23, is 3.

(continued)

Employee Time in the job Pay

Jack 6 months $8.50

Jason 12 months $9.00

Jim 18 months $9.50

Julie 24 months $10.00

June 12 months $9.00
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Chapter 7 • Functions (continued)

The graph of the absolute-value function f(x) 5 x consists of two rays that make
the shape of a letter V with its bottom point at the origin. Realizing why the
absolute-value function has this graph helps students understand both function
graphs and absolute values.

Squaring and Square Root Functions
The squaring and square root functions are also important nonlinear functions
providing a contrast to linear functions. The square function simply squares a
number, multiplying it by itself. It’s a function because no number has two
different squares. Its graph is a parabola opening upward with its lowest point
(vertex) at the origin.

But interchanging the two columns of the squaring data table does not yield a
function. For example, the number 4 in the first column would appear once with
2 in the second column and once with 22. That’s because 22 and (22)2 are both 4.
In other words, 4 has two square roots: 2 and 22. In this sense, taking the square
root is not a function.

An associated function, however, often called the square root function, produces the
positive square root. The standard square root symbol Ïw means the positive
square root. The graph of the square root function is the top half of a parabola that
opens to the right.
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Summary Problem 

Make a code this way: Change each letter of the alphabet to an integer between 1 and
26. Square the number, and subtract 26 repeatedly until you get a number between
1 and 26. Change that number back to its corresponding letter. How does the
assignment of each letter to another letter relate to the ideas of this chapter?

Questions you might ask in your role as student to your student include:

● Does the code assignment create a function?

● How does decoding work?

● Is there a sense in which some integers from 1 to 26 are the opposites of other
integers from 1 to 26?

● Could the ideas of positive and absolute value be interpreted for the integers
1 to 26 so that the positive square root of a number is the absolute value of
either of its square roots?

● Can you do similar arithmetic with integers from 1 to some integer other
than 26?

Sample Answers 
You and your student might start with a table that shows what each letter becomes in
the code.

As you look at the table and think about how decoding would work, you see that for
many letters in the coded message, there are two ways to decode the word. The coded
word NAWJ might be NAGF, NAST, NAGT, LAST, and so on. Only one of these is a
word, so it might be possible to decode a message, but it would be a complicated task.

Your student may recognize that the second half of the alphabet is a reflection of the
first half, just as positive and negative integers are reflections of each other across
zero. If it were agreed that the sender would use only the first half or only the last
half of the alphabet, then the decoding would be unique. This would be like using
only positive square roots.

The same phenomenon holds with integers from 1 up to any number.

Chapter 7 • Functions (continued)

Letter A B C D E F G H I J K L M

Code A D I P Y J W L C V Q N M

Letter N O P Q R S T U V W X Y Z

Code N Q V C L W J Y P I D A Z
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Chapter 7 • Review Exercises

Name Period Date

1. (Lesson 7.1) Use the given coding grid to answer
1a–c.

a. Code the word ALGEBRA.

b. Decode the word KSMHSN.

c. Is this code a function? Explain why or
why not.

2. (Lesson 7.2) Determine whether each of the
following relationships represents a function.
For each relationship that does represent a
function, state the domain and range.

a. b. c. d.

3. (Lessons 7.2–7.4) Ted drove straight to a paint supply store,
bought some paint, and then drove straight home. The graph of
the function y 5 f(x) shows Ted’s distance from his house as a
function of time.

a. What is f(20)? What is the real-world meaning of f(20)?

b. How far is the paint supply store from Ted’s house?

c. How long was Ted at the paint supply store?

d. On Ted’s way to the store, all the traffic lights were green. How many
red traffic lights did he encounter on his way home? How long was
Ted stopped at each red light?

4. (Lessons 7.4, 7.6) Consider the function f(x) 5x 1 22 1.

a. Graph the function.

b. Find the values f(1) and f(24). Which points do these values give you
on the graph of f(x)?

c. Find all x-values for which f(x) 5 1.

A B C D E F G H I J K L MN O P Q R S T U VWX Y Z
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4. a.

b. f(1) 5 1 1 22 1 Substitute 1 for x.

f(1) 5 3 2 1 Add.

f(1) 5 3 2 1 Take the absolute value.

f(1) 5 2 Subtract.

f(24) 5 24 1 2 2 1 Substitute 24 for x.

f(24) 5 222 1 Add.

f(24) 5 2 2 1 Take the absolute value.

f(24) 5 1 Subtract.

The points (1, 2) and (24, 1) are on the graph of

the function.

c. x 5 24 and x 5 0. You can solve this graphically

by finding the intersection of the graph of f(x)

with the horizontal line y 5 1. The symbolic

solution is shown below.

x 1 2 2 1 5 1 Equation to be

solved.

x 1 2 2 1 1 1 5 1 1 1 Add 1 to both

sides.

x 1 2 5 2 Add.

x 1 2 5 2 or Find two

x 1 2 5 22 numbers

whose

absolute 

value is 2.

x 1 2 2 2 5 2 2 2 or Subtract 2 

x 1 2 2 2 5 22 2 2 from both

sides of each

equation.

x 5 0  or x 5 24 Subtract.

23

y

6

6
x

26

1. a. Find each letter on the bottom of the grid, and

go up the column to a shaded square. Then go

to the left of the square to find the coded letter.

ALGEBRA codes into GLYSJHG.

b. Find each coded letter on the left of the grid, and

go across the row to a shaded square. Then go

down from the square to find the input letter.

KSMHSN decodes into SECRET.

c. Yes, it is a function. Each input letter is assigned to

only one coded letter. That is, there is only one

shaded square in each column.

2. The domain is the set of all possible input values, or

x-values; and the range is the set of all possible output

values, or y-values.

a. Not a function. The x-value 2 corresponds to two

different y-values, 10 and 7.

b. This is a function. Each x-value corresponds to

only one y-value. Domain: {1, 2, 3, 5, 7, 8};

Range: {1, 2, 3, 4}.

c. This is a function. Each x-value corresponds to

only one y-value. Any vertical line crosses the

graph of the function only once. Domain:

0 # x # 4; Range: 21 # y # 3.

d. Not a function. The value x 5 0 corresponds

to more than one y-value. A vertical line 

through 0 crosses the graph of the function 

more than once.

3. a. See what point on the graph has 20 as its first

coordinate. The point (20, 2) is on the graph,

so f(20) 5 2.

b. Notice from the graph that the farthest Ted got

away from his house was 4 mi. Therefore, the store

is 4 mi from Ted’s house.

c. Ted was at the store from the 8 min mark until the

15 min mark, so he was there for 7 min.

d. The parts of the graph that are level indicate

that Ted is not moving. There are three of these

on his way home, and they last for one

minute each.
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