53.

= N W s W

55. (a) domain: [0,2]; range: [2, 3]

y

nl
m=f(x)+2
2

1+

0 1 2 3 4

(¢) domain: [0, 2]; range: [0, 2]

y

y=2f(x)

1 1

0 1 2 3

() domain: [—2,0]; range: [0, 1]

y=fx+2)

-2 -1 0

(g) domain: [—2,0]; range: [0, 1]

y

2+

y=fx)

-2 -1 0

X

X

Section 1.2 Combining Functions; Shifting and Scaling Graphs

54.

o/\z ¥
-1
(d) domain: [0,2]; range: [—1,0]

y

1+

—1F

(f) domain: [1,3]; range: [0, 1]

y
2_
y=fx-1)
1.—
/\ R
0 1 2 3

(h) domain: [—1,1]; range: [0, 1]

y=—fx+1)+1

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.
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14 Chapter 1 Functions

56. (a) domain: [0,4]; range: [—3,0] (b) domain: [—4,0]; range: [0, 3]
y=8(n |
A 3r
3k !
—4 y=-g0) 0
(¢) domain: [—4,0]; range: [0, 3] (d) domain: [—4,0]; range: [1,4]

y y

y=gn+3

1 t 1 1 t

= o 4 2
(e) domain: [2,4]; range: [—3,0] (f) domain: [—2,2]; range: [—3,0]
. y=g(-1+2) | ) y=g(t-2) |
2 6 ! =2 d
3+ =3
(g) domain: [1,5]; range: [—3,0] (h) domain: [0,4]; range: [0, 3]
y y
A
3
1 5 t
y=-g(t-4)
-t
-3 0 2 4
57. y=3x2-3 58. y=(2x)? =1 =4x2 — 1
_1 1y _ 1 1 _ 1 9
59.y=311+%)=31+% 60. y=1+ o =1+3

6l. y=+4x+1 62. y=3y/x+1
63. y=1/4—(3)" =116 —x? 64. y=1/4—x?

65. y=1-(3x)> =1—27x% 6. y=1—(3)"=1-

ol

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.



67.

68.

69.

70.

71.

Section 1.2 Combining Functions; Shifting and Scaling Graphs

Lety = —/2x + 1 = f(x) and let g(x) = x!/2,
h(x) = (x+ %)1/2, i(x) = \/§(X + %)1/2, and
jx)=— {\/g(x + %)1/2} = f(z). The graph of
h(x) is the graph of g(x) shifted left § unit; the
graph of i(x) is the graph of h(x) stretched

vertically by a factor of \/5; and the graph of
j(x) = f(x) is the graph of i(x) reflected across
the x-axis.

Lety = /1 — 5 =f(x). Let g(x) = (fx)l/z,
h(x) = (—x + 2)"/% andi(x) = (=% + 2)1/2
= /1 — 3 = f(x). The graph of g(x) is the
graph of y = \/; reflected across the x-axis.
The graph of h(x) is the graph of g(x) shifted
right two units. And the graph of i(x) is the
graph of h(x) compressed vertically by a factor

of \/5

y = f(x) = x>. Shift f(x) one unit right followed by a
shift two units up to get g(x) = (x —1)° + 2.

y=(1-2)"+2=—[(x—1)" + (-2)] = f(x).
Letg(x) = x> h(x) = (x — 1)°,i(x) = (x — 1)’ + (-2),
and j(x) = —[(x — 1)® + (—2)]. The graph of h(x) is the
graph of g(x) shifted right one unit; the graph of i(x) is
the graph of h(x) shifted down two units; and the graph
of f(x) is the graph of i(x) reflected across the x-axis.

Compress the graph of f(x) = % horizontally by a factor
of 2 to get g(x) = 5. Then shift g(x) vertically down 1
unit to get h(x) = - — 1.

10
L y=(-x)P+2

1 1 1 1 ™, 1 x
3 2 - I 2\3
,5_

7]0_

y

4t

3 1

y=5--1

) 2

1
1 1 1 1 1 1 1 1
432 =2 3 4 ~

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.
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16 Chapter 1 Functions

72. Letf(x) = L and g(x) = 3 +1 = ﬁ +1
2
1 1 :
=-———+1=——-=+1. Since
(v2) [(1/v2)]
\/5 ~ 1.4, we see that the graph of f(x) stretched
horizontally by a factor of 1.4 and shifted up 1 unit

is the graph of g(x).

-2 -1 1 2
73. Reflect the graph of y = f(x) = /X across the x-axis
y
t t = —/x.
0 get g(x) = —v/x Al
3L
2L
1L
 ERNEEER
1R
2k y:—%/;
3k
4}

74,y = 1(0) = (~20)7° = [(~ 1))
= (=1)"3(2x)® = (2x)*/%. So the graph

of f(x) is the graph of g(x) = x*/3compressed
horizontally by a factor of 2.
75. 76.
y
- 3
1k
77. 92425y =225 = 5+ 5 =1 78. 16x% +7y? = 112 = (;f)Z +3=
7
y y
61 1632+ 7y =112

41 9x2 +25y% =225
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Section 1.2 Combining Functions; Shifting and Scaling Graphs

2
79. 3X2+ y—22:3:>X_j_|_(y—2)2:
-2 ()

4F 3%+ (y-27=3

81. 3(x —1)* +2(y +2)> =6

2

[y - (722)] =1
(v3)

(x—1)?

M

+

4 3x-12+2(+2)%=6

83. % + %2 = 1 has its center at (0, 0). Shiftinig 4 units

left and 3 units up gives the center at (h, k) = (—4, 3).

ionis B L -3 _
So the equation is ——z—- + Y57~ =1
2 2
= 0‘“4“—24) + (y;—f;) = 1. Center, C, is (—4, 3), and

major axis, AB, is the segment from (-8, 3) to (0, 3).

84. The ellipse ’%f + % = 1 has center (h, k) = (0, 0).
Shifting the ellipse 3 units right and 2 units down
produces an ellipse with center at (h, k) = (3, —2)

x=3" | =2

Tt s

and an equation
C,is (3, —2), and AB, the segment from (3, 3) to
(3, —7) is the major axis.

= 1. Center,

80. (x—|—1)2—|—2y2:4:> [X_Z(;lﬂ 4+

(x+ l)2+2y2 =4 2r

82. 6(x+2)° +9(y—1)" =54
2] IO

10k
G+’ -3 8t
16 9
6+
1 1 L 1
10 -8 6 -4 2 2
b

85. (a) (fg)(—x) = f—x)g(—x) = f(x)(—g(x)) = —(fg)(x), odd

® (1) (0= = 10— (1) (x), odd

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.
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18 Chapter 1 Functions

© (3)(0=583=7=—(}) 0, odd

d) f2(—x) = f(—x)f(—x) = fx)f(x) = f3(x), even

() g(—x) = (g(—x))? = (—g(x))* = g*(x), even

() (fog)(—x) = f(g(—x)) = f(—gx)) = f(g(x)) = (fo g)(x), even

(&) (gohH(—x) = g(f(—x)) = g(f(x)) = (g o N)(x), even

(h) (fof)(—x) = f(f(—x)) = f(f(x)) = (f o )(x), even

(1) (gog)(—x) = g(g(—x)) = g(—gx)) = —g(g(x)) = —(g o g)(x), odd

86. Yes, f(x) = 0 is both even and odd since f(—x) = 0 = f(x) and f(—x) = 0 = —f(x).

87. (a) , (b)

0 1
d
(©) @
\
@)
f
(3)(x)
1 f(x) =vx
0 3
Z ! 7
=A-x
(g- f)(x) 90x) *
(f-9)(x) 0 N x
88. )
1 (fo)(x)
10k
g(X)=x25_
(8 °)(x)
N i
E_ fx)=x-17
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