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Uocabu lar
m% set of ocdered pairs

@ Fuvetion—a telation that assiqgns
exacty ove ¥ yglue For gach X-

® Function Nule- aw eqpation that
describes a Fuwetinw

@ domaw -the set of all possible
ivPut ualues for a Funetinn

© ranee -the set oF qll possible
output values for a fuwaetion

Essential Understanding A function is a special type of relation in which each

range
» vertical line test N . N = N
value in the domain is paired with exactly one value in the range.

« function
notation
TESED identifying F Using g
Identify the domain and range of each relation. Represent the relation with a
P L mapping diagram. Is the relation a function?
o tunctiong B{(-2,05),(0,25), (4,6.5), (5,25)} B1(6,5),(4,3), (6,9), (5,8)}
A function maps each Th L . Th P &
domain value to exactly e domainis {—2, 0,4, 5}. e domain is {4, 5,6},

one range value. So 2 The range is {0.5, 2.5, 6.5}. ‘Therange s {3, 4,5, 8}.

relation that maps a

domain value to more Domain  Range Each domain Domain  Range  The domain value

than one range value 0.5 value is mapped 3 6ismapped to
R 25 10 only one range 4 two range values.
65 value. The relation 5 The refation is not
is a function. 8 a function.
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b Got If? 1. Identify the domain and range of each relation. Represent the relation with
amapping diagram. Is the relation a function?
2 {{4.2,1.5),(5,22), (7.48), (42,00} b. {(=1,1),(=2,2), (4, =4),(7, -7}

[Determine if each relation is a function.
1. x y 2, X y 3. x y 4. x y
10 -3 2 2 —6 6 —6 2
15 1 6 4 -3 6 -4 2
27 6 4 8 4 6 -2 4
29 7 0 0 8 6 -3 4
36 8 2 6 9 6 -4 4
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@ [Fe 1LY Finding the Range of a Function

Multiple Choice The domain of f(x) = —1.5x + 4 is{l, 2, 3, 4}. What is the range?
CAD {—2,-05,1,2.5} @ {-2.5,-1,-05,2}
CB> {-2.5,-1,05,2} B> {-2.5,-05,1,2}

ﬂm Step 2 Evaluate f(x)

Step 1 Make a table.

List the domain values 1 -5 +4 \ 2.5 for each domain value.
as the x-values. 2 52 +4 1 Thhe values of fix) form
3 53 +4 ‘ 05 the range.

4 15(0)+4 -2
‘The range is {—2, —0.5, 1, 2.5}. The correct answer is A.

9 Got It? 4. The domain of g(x) = 4x — 12 is {1, 3, 5, 7}. What is the range?
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To Fualuate a fusetion,replacethe
variable with a vuyber

Yo MPle.
~f=ax‘-1 ¢ x> -4
vy=al) =7

@ y=23+ | €oc x=Y and -Y

[ Fivd The domalw avd range of
the “frunetion: )

2 0,600, 0,0), (41), 2,9
the domaiv is the et of all inpat vdes
Z";)"JO,I;Q
the fange is teset o all out put odues

20) ')‘i%
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Find the range of each function when the domain is {-2, 0, 2}.
Moy =3 - 2
13. m = c}n -8

10. j= 3k ~-5
12. d = —45¢ + 26
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@ s C Y Identifying Functions Using the Vertical Line Test

Is the relation a function? Use the vertical line test.

B {(-4,2),(-3,1),(0,-2), (-4,-1),(1,2)} By=-x*+3

. Tl ¥ There is no : '
Thr doin‘laln vertical line
value that passes
corresponds to
through more = X
two range | i ! !
than one point |
values, ! of the graph, HER
2and —1. | grapn- it !
1 1 1}

The relation is not a function. The relation is a function.

a Got It? 2. Is the relation a function? Use the vertical line test.
a. {(4,2),(1,2),(0,1),(-2,2),(3,3)} b. {(0,2), (1 —1),(—1,4),(0, =3}, (2, 1)}

Uoeabular

vectical !.n Test
TfF a vertical live
passes though a
graph Mofe tha
owee | the araph is
WBT™ the. araph of a
fuveton
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@ Lesson Check

Do you know HOW?
1. Identify the domain and range of the relation
{(=2,3),(~1,4),(0, 5), (1, 6)). Represent the relation
with a mapping diagram. Is the relation a function?
2. Is the relation in the graph shown
at the righta function? Use the
vertical line test.

3. What s f{(2) for the function
flx) = dx + 12
4. 'The domain of f{x) = 3xis {—4,=2,0,2,4}. Whatis

the range?

Practice
e
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Practice and Proble

Identify the domain and range of each rel
determine whether the relation is a function.

8. {(3.7),(3.8),(3,~2).(3,4).(3, 1)}
10. {(0.04,0.2),(0.2,1), (1,5), (5, 25)}

n. Use a mapping diagram to

49 See Problem 1.

9. {(6. =7, (5, ~8), (1,4).(7,5)}
1. {(4,2),(1,1), (0,0), (1, 1), (4, —2)}

wamemanc

Do you UNDERSTAND? PRACTICES

@ 5. Vocabulary Write y — 2x + 7 using function
notation.

(@ 6. Compare and Contrast You can use a mapping
diagram or the vertical line test to tell if a relation is a
function. Which method do you prefer? Explain.

@ 7. Error Analysis A student drew the
dashed line on the graph shown
and concluded that the graph
represented a function. Is the
student correct? Explain,

Dec 19-8:48 AM

18. flx) = 2x — 7;{-2,-1,0,1,2}

20. h(x) = x%{-1.2,0,02,1.2,4}

Find the range of each function for the given domain.

Find a reasonable domain and range for each function. Then graph the function.

22. Fuel A car can travel 32 mi for each gallon of gasoline. The function d(x) = 32x
represents the distance d(x), in miles, that the car can travel with x gallons of

19. g(x) = —4x+ 1;

21.f[1):8):—3;{

3
1

% |
i

gasoline. The car's fuel tank holds 17 gal.

Use the vertical line test ine whether is afunction. @ SceProblem2. 23. Nutrition There are 98 International Units (IUs) of vitamin D in 1 cup of milk. The
function V(c) = 98¢ represents the amount V(¢) of vitamin D, in IUs, you get from
[l PR 13 B . oY 15 JfY ¢ cups of milk, You have a 16-cup jug of milk.
ote
X

X
~3] Ol 2

x
2 .ol 2 31 DI\Z
@D 16. Physics Light travels about 186,000 mi/s. The function d(f) = 186,000¢

gives the distance d(f), in miles, that light travels in ¢ seconds. How far does light
travelin 30 57

Determine whether the relation represented by each table is a function. If the
relation is a function, state the domain and range.

2“Lﬂo|3
a:]-

x
1 OI\ b
& SeeProblem 3.

25.
[«
| v

=1] 3

17. Shopping You are buying orange juice for $4.50 per container and have a gift card
‘worth $7. The function f{x) = 4.50x — 7 represents your total cost f(x) if you buy
x containers of orange juice and use the gift eard. How much do you pay to buy

(© 26. Open-Ended Make a table that represents a relation that is not a function, Explain
4 containers of orange juice?

why the relation is not a function.
(© 27. Reasoning 1f f{x) = 6x — 4 and fla) = 26, what is the value of a? Explain.

@ 28. Think About a Plan In a factory, a certain machine needs 10 min to warm up. It
takes 15 min for the machine to run a cycle. The machine can operate for as long
as 6 h per day including warm-up time. Draw a graph showing the total time the
machine operates during 1 day as a function of the number of cycles it runs.

* What domain and range are reasonable?
* Isthe function a linear function?
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29. Carwash A theater group is having a carwash fundraiser. The group can only spend
$34 on soap, which is enough to wash 40 cars. Each car is charged $5.
a. If ¢ is the total number of cars washed and p is the profit, which is the
independent variable and which is the dependent variable?
b. Is the relationship berween ¢ and p a function? Explain,
€. Write an equation that shows this relationship.
d. Find a reasonable domain and range for the situation.

@ 30. Open-Ended What value of x makes the relation {(1, 5), (x, 8), (-7, 9)} a function?
Determine whether each relation is a function. Assume that each different
variable has a different value.
31. {(a, b), (b, a), (e, c), (e, D)} 32. {(b, b), (¢, d), (d, ¢), (¢, a)}
33. {(c,e) (e d), (e, B)} 34. {(a, b), (b, c), (c: ), (d, €]}
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