


21, 22,

23. @ 1,—1,3,4 (b) Domain|—3,4} range{—1,4]
24. (@) 3,2, -2,1,0 (b} Domain{—4, 4} range [-2,3]
25. (a) f(0) () g(-3) (¢} —2,2
26, {2y 1.2 (b) 2.1 (e} 04,36
27. (@ 3

|

-3

(b) Domain {-- o0, 00}, range (— 00, 00)
28. (a) 4

e
7]

3
(b) Domain {—o0, 0o}, range {—00, 00)
20. (a) r 6

J

5

{b) Domdin {—c0, co), range {4]
30, (@) 2

4

175

(b) Domain {—o0, 0o}, range (—ooc, 0]
3. (@) 5

12

{b) Domain (—oo, oo), range (—oo, 4]

3.4
Answaers to Section & A1?
32, (a) \s/ \
-4 4
-2
{b) Domain (—o0, co), range [4, o)
33, (a) 48
-475
03
(d) Domain|—4, 4], range [0, 4]
3. (a) 02
535 575
53
(b) Domain [--5, 5], range{—35, 0]
35. (a) 3
I B
-
(b} Domin {1, co), range [0, c0)
36. (2) 3
[ A
o
(b) Domain [—2, oo}, range [0, co)
37, 38.
¥
| /
—H—FF—H—:—’——*—'—'—!—-’—
-3 L} 3 x




A18 Answars to Exercises and Chapter Tests

39,
¥
4..
P v
X 9|

43.

45,

47.

40.

42,

44,

50,

= 3
-2 ifx<—2
53. fix) ={x if-2=x=2
2 ifx>2
i ifx=—1
8, flx) =41-—-x if-1<x=2
-2 ifx>2

55. (a) Yes (b) No {c) Yes (d) No 56. (a) No

() Yes () Yes (d) No 57. Function, domain{—3,2]
range[—2,2] 58. Not a function 59. Not a fanction

60. Function, domain{—3, 2} range {—2} U (0,3} 61. Yes
62, Yes 63 No 64. No 65 No 66. Yes 67. Yes
68. Yes 69. Yes 70, No 71. Yes 72. Ne

73. (a) @
c=0 c=~2

4
c=2 \r=74
10 | e=0 10 [ c=—6

-0 ~10

{¢) If ¢ > 0, then the graph of f(x) = x* + ¢ is the same as the
graph of y = x? shifted upward ¢ units. If ¢ < 0, then the graph
of f{x) = »* + c is the same as the graph of y = x? shifted
downward ¢ units.

4. (a) )
0 p=p e=1_, ==} We=—2 c=0
N/ N\
~5 5 -5 5
T —10

{¢) The graphs in pari (a) are obtained by shifting the graph of

y = x? to the right 1, 2, and 3 units, while the graphs in patt (b)
are obtained by shifting the graph of y = x? to the left, 1, 2, and
3 units.

5. (a) {b)

10

0

[l

b

Ll

&1
i

DN\

b =-2 =0

|



3.3
Answars to Saction B8 A19

() If ¢ > 0, then the graph of f(x) = (x — ¢)? is the same as fell, but got up again to finish sccond. 86, (a) 500 MW,
the graph of y = x* shifted right ¢ units. If ¢ < 0, then the 725 MW  (b) Between 3:00 ans. and 4:00 A,
graph of f{x) = (x — ¢)* is the same as the graph of y = x3 (c) Justbeforenoon 87, (1) 5s (b) 30s (¢) 17s
shifted left ¢ units. 88, (a) Flx) = { 6 + 0.10x 0=x=300
76. (a) (&) 36 + 0.06(x — 300), x> 300
c;z# 0 c=2"c=‘1:=% 10 c=1} h) E(dollars)”
-5 MS s 3
~18 -0 e=T2 3 o r -
of 100 X {kWh)
(c) As |c| increases, the graph of f(x) = cx? is strelched verti-
cally, As | ¢| decreases, the graph of fis flattened. When ¢ << 0, 89. ¥
the graph is reflected about the x-axis. ' i e
7. @) ) 2 0<x=1 o
=4 T /’fa‘lﬁ% ) gi i f 2 s<li 2 g Rl
=3 x) =4 2, J<x=1.
:::' { K\c“?‘, : Ho_.o-c
=1 -3 T 3 40  19<x<20 22—
L S
e ) T—'\z—-:+l—H+i—|—|—|-;+;
* -3
(¢) Graphs of even roots are similar to Vx; graphs of odd roots 037 if0<x=1
are similar to V. As ¢ increases, the graph of y = W becomes 060 ifl<x=2
steeper near 0 and flatter when x > 1. 90. P(x) =4 083 if2<x=3
78. (a) {(b) :
3 pe3 3 ped 280 ifll<x=12
LN | e
3 s thl 3t e
4 1 o-—e
O——a
Y I
-3 -3 —
p o—
(©) As n increases, the graphs of y = 1/x* go te zero faster for _ Ho e
x large. Also, as u increases and x goes to 0, the graphs of S
y=1/x"goto infinity faster. The graphs of y = 1/x" for n odd 0- bttt}
.. . . 5 Hi X {oz}
are similar to each other, Likewise, lh% grapils for n even are 13
similarto each other. 79, f{x) = —ix -3, —2=x=4 . V32
80, f(x) = ix — L -3 sxf(s)zs ¢ 3 Section &8 u payess
8L f(x) = V9~ -3=x=3 L@ [-L11[24 {12 2. @[0,1] ®)][-20]
Vo2 [L31 3 @ [-2,-11(.,2] & [-3-2[-1,1] [2,3]
B2, flx)=-V9o-» 3=x=3 4. @[-1,1] O {_2,_1]’{1’2}
83. This person’s weight increases as he grows, then continues 5. (a) 6. (n)
to increase; the person then goes on a crash diet (possibly) at 5 10
age 30, then gains weight again, the weight gain eventually
leveling off. 84, The salesman travels away from home and ]
stops to make a sales call between 9 AM. and 10 A.M., and then —w 16 -0 : 3 0
travels farther from home for a sales call between 12 noon and : [ ] J
1 pM, Next he travels along a route that takes him closer to
home before taking him farther away from home. He makes = -6
a final sales call between 5 P.M. and 6 PM. and then retums (b) Increasing on {0, co); (b} Increasing on (-0, 0},

home. 85. A won the race. All nanners finished. Runner B decreasing on {—o0, 0] decreasing on {0, o)



