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2.1 Functions and Their Graphs

MULTIPLE CHOICE

1. Letf be the function defined by f (x) = 4x + 8.

Findf (1), f(-1),f(a),f(-a),and f (a + 1).

a.

b.

C.

d.

€.

ANS: E

f()=12,f(-1)=4,f(@)=a+8,f(-a)=-a+8,f(a+1l)=4a+-4

f(1)=11,f(-1)=5,f(a)=4a+8, f(-a) =-4a+8

f(1)=10,f(-1)=6,f(a) =12, f(-a) =4, f (a+ 1) = 4a+ 12

f()=12,f(-1)=4,f(a)=4a+8, f(-a)=4,f(a+1)=4a+8

f(1)=12,f(-1)=4,f(a)=4a+8,f(-ra)=-4a+8,f(a+1)=4a+12

PTS: 1

2. Letf be the function defined by f (x) = 3x + 9.

Find J1a * k),

a.

Ji-a),

fla+ k) =53a+79,
Fl-a)=-3a+19,
flahy=3a+3,
Fla—4k1=732+ 9,
Flda - R1=12a+ 9

fla+tki=3a+3k+9,
Jl-a)=-3a+9,

fla®y=3a+9,

Fla -4l =732 - 12k + 9,

Fldg —hi=12a-3k+10

Ffla+i)=3a+3h+19
Jl-al=-3a+9,

fla®,

d.

fla -4k, ang S8 - k).

Fla+ i) =3+ 3k,
Jl-a)=-1a,
fla®y=3a%,

Fla — 4k =3a - 12k,
Flda — Bi=12a - 3k

Ffla+tki=3a+3k+9,
Jl-a)=-1a,
fla®y=13a7,

Fla -4k =734 - 12k + 9,
Fldag - =12a-3k+19
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ANS: B PTS: 1

fy=—
3. Let f be the function defined by i-1

Find fid), fla), Ffix+1), and fix-1).




RECRTCR %ﬂﬁ 1= 5 S I hl
’ f(z}=?,f(a)=%,f(x+IJZLF,f(x_IJZ%
; f(2)223=f(f?)=%,f(x+1)=Tf?+—j?”’f{x_1)=%
d. fﬂ}zlif@ﬁ:jj%;ﬁ“f@*'Uz:ﬁi;ffiijhﬂk—1)=333é%%;3
e. f(2}=4,f(a)=%,f(x+1):ﬁ+—?,f(x_1]:%

ANS: C PTS: 1
Let f be the function defined by
4+ /25-x fx=25

Sz = 75
25-x

ifxr =25

Find f (0), f (25), and  (50).

f(0) =29, f (25) = 4, f (50) = - 1
f(0)=9,f(25) = o, f(50) =- 25
f(0)=9,f(25) =4,f(50)=-1

f(0)=4,f(25) = o, f(50) =-1
f(0) = 29, f (25) = 4, f (50) = - 25

ANS: C PTS: 1

Poo0 o

Refer to the graph of the function f in the following figure.

51 y =fix)

Find the value of x for which (i) f (x) = 3 and (ii) f (x) = 0.

a. f(3)=5,f(0)=-2
b. f(3)=3,f(2)=0
c. £(3)=3,f(1)=0



10.

d. f(4)=31(3)=0
e. f(4)=31(2)=0

ANS: B PTS: 1
Determine whether the point (- 6, - 12) lies on the graph of the function

=L

a. Yes, the point lies on the graph.
b. No, the point does not lie on the graph.

ANS: B PTS: 1

Find the domain of the function.

=4zt +1

[-1.1]
(=11
[~ 1, e0)
(~eo, c0)

(=0, 1]

®o0 o

ANS: D PTS: 1

Find the domain of the function.

X

flx) = 7

(-6, 6)

(—eo ) (6, co)
(—eo, — 61w (=6, 61w (A, ool
(— o, o)

[~ 6, 6]

® o0 o

ANS: C PTS: 1

Find the domain of the function.

f(xj=x2—x— 19

(=19, 19

[- 19, 19]

{—eo — 19w (=19, 130 {19, o)
{—eo 19w (19, co)

(~eo, c0)

® o0 o

ANS: E PTS: 1

Find the range of the function.



11.

12.

13.

fl=5x%+2

a. (2, o)

b. (-2 2)

c. [-2 4]

d. (o, co)

e. [2 o

ANS: E PTS: 1

Use the vertical-line test to determine whether the graph represents y as a function of x.

¥

a. No, the graph does not represent y as a function of x.
b. Yes, the graph represents y as a function of x.

ANS: B PTS: 1

The circumference of a circle is given by “%) = 247, where r is the radius of the circle. What is the
circumference of a circle with a 5-in. radius?

a 10w
b. sx
C. 10
d ix
€ dlx
ANS: A PTS: 1
| » =it
The volume of a spherical cancerous tumor is given by the function 3 where r is the

radius of the tumor in centimeters. By what factor is the volume of the tumor increased if its radius is
quintuple?

a. 25

b. 625

c. 125

d 5

e. 78,125

ANS: C PTS: 1



14. The following graph shows the ratio of bachelor's degrees earned by women to men from 1960
through 1990. How fast was the ratio changing in the period from 1960 to 1980? From 1980 to 19907

1.2

(30, 1.05)

10 20 20t jdears

a. 0.47/yr from 1960 through 1980 d. 0.047/yr from 1960 through 1980
0.06/yr from 1980 through 1990 0.012/yr from 1980 through 1990

b. 0.235/yr from 1960 through 1980 e. 0.0235/yr from 1960 through 1980
0.06/yr from 1980 through 1990 0.006/yr from 1980 through 1990

c. 0.047/yr from 1960 through 1980
0.006/yr from 1980 through 1990

ANS: E PTS: 1

15. In acertain state, the sales tax T on the amount of taxable goods is 1% of the value of the goods
purchased (x), where both T and x are measured in dollars. Express T as a function of x.

a. T(x)=0.01x

p, T 1

c. T(x)=1x

d. T(x) = ﬁ

A CRE

ANS: A PTS: 1

16. Ace Truck leases its 10-ft box truck at $25/day and $0.45/mi, whereas Acme Truck leases a similar
truck at $20/day and $0.55/mi. Find the daily cost of leasing from each company as a function of x
number of miles driven.

25 + 0.45x, 20 + 0.55x
25 + 20x, 0.45 + 0.55x
25 + 0.55x, 20 + 0.45x
0.45 + 25x, 0.55 + 20x
20 + 25x, 0.55 + 0.45x

ANS: A PTS: 1

®o0 T



17. Determine whether the statement is true or false.
If f is a function, then f (a + b) =f (a) + f (b).

a. True
b. False

ANS: B PTS: 1

NUMERIC RESPONSE

.?":I=iﬂ?"3

Vl: E
1. The volume of a spherical cancerous tumor is given by the function 3 where r is the
radius of the tumor in centimeters. By what factor is the volume of the tumor increased if its radius is
decuple?
ANS: 1,000

PTS: 1

SHORT ANSWER
1. Let fbe the function defined by f (x) = 8x + 9. Find f (5), f (- 5), f (&), f (- a), and f (a + 5).

ANS:
A51 =49 A-51=-31, fla)=8a+ 9, fl-a) =—8x+9 fla+5) = 8z + 49

PTS: 1
2. Let f be the function defined by f (x) = 7x + 8. Find (& + B).7(— &), f{a %), fla - 3h), ang Sl3a - k).

ANS:
Aa+k)=Ta+Th+ 8 fl-a) =—Ta+8,f(a2] =Ta2+8,f[a—3;z}=?a—21;2+8,ﬂ3a—k} =2la—-Th+3

PTS: 1

2
3. Let f be the function defined by J ) = % . Find S @)l fx+ 3, gng Flx- 30

J4) =

"«-\_L.l "«-\_L.l
(w o
[ +
(%) (%)

L L
I I



.:;r2 x2+ﬁx+9 x2—6x+9
48 3 L3 L3
Ja-3 J; wlx—f
PTS: 1

Let f be the function defined by

Jlx)=

1+ J4-x fx=4

ifx=4

4-x
Find f (0), f (4), and f (8).
A=
J4)=
S8} =

ANS:
31, -1

PTS: 1

Refer to the graph of the function f in the following figure.

Y1

Find the value of x for which f(x) =2 and f (x) = 0.

ANS:
32

PTS: 1

I
Find the domain of the function J @} =~ x= +15.

ANS:

(=)



10.

PTS: 1

X

Jix)=—

Find the domain of the function x” =1 Give the answer as an interval or union of intervals.
ANS:
(—m, —1) w (—1,1) v [1,mj

PTS: 1

_ .2
Find the domain of the function Jix) =x" —x— 2.

ANS:
(-e0e0)
PTS: 1

The circumference of a circle is given by Clr) = 277, where r is the radius of the circle. What is the
circumference of a circle with a 6-in. radius?

ANS:
127

PTS: 1

The following graph shows the ratio of bachelor's degrees earned by women to men from 1960
through 1990.

(30. 1.06)

10 20 30 1 hyears)

How fast was the ratio changing in the period from 1960 to 19807

From 1980 to 1990?

ANS:
0.024. 0.007

PTS: 1



11.

12.

13.

14.

15.

In a certain state, the sales tax T on the amount of taxable goods is 12% of the value of the goods
purchased (x), where both T and x are measured in dollars. Express T as a function of x.

ANS:
Mxy=012%
PTS: 1

Ace Truck leases its 10-ft box truck at $35/day and $0.45/mi, whereas Acme Truck leases a similar
truck at $30/day and $0.50/mi. Find the daily cost of leasing from each company as a function of x
number of miles driven.

ANS:
35+ 045x 304+ 0.5

PTS: 1

A study prepared for a Sunbelt town's Chamber of Commerce projected that the population of the town
in the next 5 yr will grow according to the rule

3
P(x)=40,000+ 20x * + 10x

where P(x) denotes the population x mo from now.

By how much will the population increase during the next 4 mo?

During the next 16 mo?

ANS:
200. 1,440
PTS: 1

Determine whether the point (- 6, - 12) lies on the graph of the function. Answer yes or no.

_|#=5]
ANS:
1o
PTS: 1

Use the vertical-line test to determine whether the graph represents y as a function of x. Answer yes or
no.



16.

ANS:
YES

PTS: 1
If f is a function, then f (a + b) =f (a) + f (b). Answer true or false.

ANS:
false

PTS: 1



