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PAGES 142 AND 143

17 Understanding Functions

LESSON
17 Understanding Functions
L@ Introduction

A function is a rule that relates an input value to an output value. Each input gives
exactly one output. For example, y = 3x + 4 is a function. Each value of x yields
exactly one value of y. The rule that relates the values is that each value of yis 4
more than 3 times the value of x.

The set of input values, or x-values, of a function is the domain. The set of cutput

values, or y-values, of a function is the range. The rule explains how the range is

related to the domain, One way to identify a function is from a set of ordered pairs.
[
| In a function, no

‘Which of the following sets represents a function? 1
|
I two inputs, or 1
|
|
]

Set 1: ({2, 3), (2, 4), (2, 5), (2, 6)}
Set 2: {(2, 4), (3, 4), (5, 7. (1, W} : x-values, are the
1 same,

In set 1, the input value 2 is associated with 3, 4, 5, and 6. Because the
same input value is associated with more than one output value, the
relationship is not a function,

In set 2, each input value is associated with exactly one output. 50, set
2 represents a function.
Another way to identify a function is from a graph

Does this graph represent a function?

Each point on the graph is an ordered pair that relates an x-value to a y-value
You can see that each x-value is associated with only one y-value, so the graph
represents a function.
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To check if a graph represents a function, you can use the vertical-line test. If a
wvertical line drawn anywhere on the graph passes through at int, the
graph represents a function. If a vertical line passes through twy/or more pol
graph does not represent a function

Think About It -'-E:;

What is an example of a functional relationship that yoi

ay encounter in real kfe?

e n e
52 ) Focused Instruction

Some functions follow a specificfule to show how the input changes to the
output. Find the rule by looking at the values in the function.

» The table shows the cost for a\given number of g bars in a snack
machine.
Number of 2
Granola Bars

Amount ($) 0.75
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Objective
To identify functjons and’the de
function

ain and range in a

@ Intrcduction

Discuss with students the definition of’a function: in a

es and the range,
. Next, discuss the

out It 5:3

ould recognize what a function is and be
0 name a real-life situation that is a functional

ink

// Common Core Learning Standard :
| 8.F.1 Understand that a function is a rule that |
| assigns to each input exactly one output. The graph |
of a function is the set of ordered pairs consisting of '
an input and the corresponding output. }

Vocabulary
domain: the set of input values in a function
function: a relationship between two sets of
variables, called the input and the output. In a
function, there is one unique output (y-value) for
each input (x-value).

range: the set of output values in a function
vertical-line test: a way of deciding if a graph is a
function by drawing a vertical line any place on the
graph and observing if the line passes through more
than one point on the graph
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=2 ) Focused Instruction

@ Focused Instruction D
First, students will use a table to write an equation
that describes the given function. Students must
recognize the input and output values from the table
and understand their relationship. Then students will
analyze two tables to decide which, if either, show s et shr e Sy ot et e s W
a function. Students should be able to translate the one,f eithe,represents a funcd '
values in the table to ordered pairs and decide if the RELATIONSHI A
relationships are functions. : 5

10 30
60

Use the tables to re two relationships.

RELATIONSHIP B

Conclude the Focused Instruction section by having
students decide if three relationships are or are not
functions.

Does relations\ip A representajunction? /_yes
Lock at the inpyt and cutput values lationship B.
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Use’ what you know about functions to decide whether or not each of the
following sets of points shows a function. Write yes or no.

1 {01,-3),(4,4),(58),(64) __yes

2 [«JoTaTaTe]s]
i ENEN ENENEN

© The Contiewetal Press, nc. DUPUICATING THIS MATERIAL 15 RLEGAL

|
|
|
|
|
|
|
|
|
|
|
)
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) Guided Practice

Solve the following problems.

1 The Miller family owns a bakery. They made a graph of their profits over
10 weeks. Does the graph represent a function? Explain your response.

MILLER BAKERY
PROFITS [ 1
. | The weeks are the 1
5 . | input values. Count |
& Bt 1 1+t | the number of points |
3"""""" {shownforea(hweek‘}
EXTTTTTTTTTTY 20 e
E5 o e +
ﬁ yEREEER
'g 3
5 3
£ .

Yes, each day is associated with one profit value.

2 Wirite a function rule to describe the data in this function table.

1
| How does the value |
| x [-20]-10] o]0 | of x change to get |
[y [e]a[ra]ae] | thevalveofy? |
Answer y=x+14

146 UNIT 4 Functions
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" Independent Practice
Solve the following problems.

1 Which of the following sets are functions? Select all
A {{0, 1), (0, 2), (0, 3), (0, 4)}

® ©.0.61.0,(2.5. (32

C {0, 1,(3,2), 3 3) (5 4
D {{2, 3,03 1.0, 2, 0

13,3, 42, 2), (0. 1), {0, O)}
103, -1), 4, -1), (5, -1), (6, -1}

2 Which table does not represent/a function?

In choice A, the input value 0 is associated with four
different output values. In choice C, the input value
3 is associated with two different output values. In
choice D, the input value 2 is associated with two
different output values. These choices are incorrect.

Answer Rationales
A function is a relationship where each input value
is associated with one, and only one, output value.

e In choices B, E, and F, each input value is associated
s with only one output value. These relationships are
T functions.
T 2 Choice A is incorrect. Even though the output
. = values are the same, each input value appears only
K once, so it is a function. Choice C is incorrect. Even
1 though each output value is the same as the related
[ - input value, each input value appears only once, so
e it is a function. Choice D is also a function. Each
CH IE input value appears only once. In choice B, all the

x-values, or input values, are 2, so the input value
of 2 is associated with output values of 3, 4, and 5.
This is not a function. Choice B is correct.
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3 In a function, each input value has one and only one
output value. In order for this table to not represent
a function, one of the input values must be related
to more than one output value. That means that the
value of h can equal any of the three given input
values: 2, 5, and 7. The output value does not affect
whether or not a relationship is a function. Output
values can repeat or can be different. The value of k
can be any number.

4 An easy way to test if a graph represents a function
is to use the vertical-line test. If a vertical line can
be drawn through any part of the graph and only
intersect one point, the graph is a function. Since
this graph passes the vertical-line test, it is a function.

the dependent variable. The y-
pair is the output.

with exactly two outpu
both have an input of

have 5 as an input. So
to 3 and 8 in the range. 1
(10, 6) both have 10 in the
to20and 6 e

90

Independent Practice Lesson 17

The value of his 2, 5, or 7 4

because one of the x-valuesw\p%t:;'\rhe value of l:fn be any nhumber,

it does not affect whether or not the.table shows/a function.

DOK 1
8.F.1

lue of x is associated with only one value of y.

N

348 UNIT 4 Functiofis
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Independent Practice Lesson 17

§ Look at the set of points below.

{0, 1) (5, 8) (1, 5) (10, 20) (10, &) (5, 3}

DOK 3
8.F.1

Part A What is the input?

Answer 1,5,1,10,10,5

What is the output?

1,8,5,20,6,3

Answer _

Part B Use armows to connect the elements of the domain to the range.

Part C s this relationship a function? Explain how you know.

UNIT 4 Functions 149
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) 6 PART A To detefmine the function rule, figure out
L4) Independent Practice how the x- and y-valu hanging in relationship

6 Jasper wrote this function table. DOK 2 Cted from
=T 8.F.1 each x-valu alue, so
1 the equatjon that £epresents h| relationship is y =
— X — 3.
Part A Wiite a function rule that models this relationship. PART B Therelati iDint & s given in
Answer y=x=3 the equation y = : i = -9 into the

Part B What is the value of x when y = -97 Explain how you know. equation and solve forx: = 3;-94+3=x
-6; Use the inverse of the rule. Sincey = x — 3,x =y + 3, so -

wheny=-9,x=-9 + 3 = -6.

7 Reilly is buying DVDs that cost $10.00 each. There is a shipping charge of DO K 2
$3.95. The function that represents the total cost of x DVDs is represented by . . . .
y = 10x + 3.95. Complete the table to represent this function 8.F.1 - Uatlon Subst|tute the Va|ueS for X
[=] 1 | 3 | s | 7 | 10 g

]
[7] 13.95 | 33.95 | 53.95 | 73.95 | 103.95 |

45;y = 10(3) + 3.95 = 33.95;
95,y = 10(7) + 3.95 = 73.95,
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Extension Activity

Write an ordered pair on the board. Have five
students come to the front. The first student must
write an ordered pair that could be in a function
with the first ordered pair. The following students
continue to write ordered pairs, being aware that
their ordered pair must fit in a function with all the
previous pairs. Have another five students come to
the front and write ordered pairs that would not be
in the function. Students should explain why their
ordered pairs are not a part of the function. Discuss
as a class as necessary.

(
I
|
|
I
I
|
I
I
I
|
I
I
I
I
(
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