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95. No, every relation is not a function because some relations have more thawatune paired with eackvalue.
For examplg,(4, 3), (4, —2)} is a relation, but not a function.

97. You can name the functidfy g, etc.).  That is convenient when there is more than one function used in solving a problem.
The values of the independent and the dependent variables are easily seen in function notation.
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13. ,

Domain: —co < X < oo

Range:y = 8

17. y

Domain: —co < X < oo

Range:[0,c0) or0 < y < oo

21. y

Domain: 0 < x < 20r [0, 2]

Range:0 <y < 60r[0, 6]

25. y

1/_11

Domain: —oo < X < o

Range:(—oo,3]orco <y < 3

15. y

Domain: —oo < S < o

Range: —oo <y < o0

19. v

IS
L
t

Domain: —oco < X < oo

Range:[1,c0)orl <y < oo

23. ,

Domain: —2 < x < 2or[—2,2]

Range:—8 <y < 8or[—8, 8]

27.

f(x) =-x
x<0

3 -2 -1 |
ol
3t

Domain: —oco < X < oo

Range: —4 <y < coor[—4, c0)
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29. Keystrokes: 10
1 GRAPH
Domain= —co < X < oo Range= (—oo,1]Jor—co <y<s 1 % /“\ 10
-10
31. Keystrokes: 10
y=)(J (O (XT9) (5 2 (] (GRAPH
Domain= [2,c0) or X = 2 Range=[0,0)0or0 < y < oo -0 10
2< X< o0
-10
33. Yes,y = %x3 passes the Vertical Line Test and is a 35. Yes,y s a function of by the Vertical Line Test.

function ofx.

37. No, y is not a function ok by the Vertical Line Test. 39. No, y? = x does not pass the Vertical Line Test gl
not a function ok.

41. y 43. y

sl ot
y is a function oi. y is not a function ok.
45. (b) graph matchef(x) = x> — 1. 47. (a) graph matchedx) = 2 — |x|.

49. (b) shows the most complete graph.
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51. (a) Vertical shift 2 units upward

-5 -4 -3 -2 -1
-1

(e) Reflection in the-axis.

(g) Horizontal shift 3 units to the right and a vertical shift 1
unit upward

BN W A O O
——t———+—+

(b) Vertical shift 4 units downward

(d) Horizontal shift 4 units to the right

y

(h) Reflection in thec-axis, a horizontal shift 2 units to the
left, and a vertical shift 3 units downward

y

14

A +—
-5 -4 -3 -2 -1 1 2
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53.

57.

61.

65.

73.

Keystrokes:

(v=](ABS) (O (X.T.9) (=) 5 O] (GRAPH

10

™

-10

Horizontal shift 5 units to the right

Keystrokes:

GRAPH

10

-10 10

-10

Reflection in thex-axis

Graph is reflected in theaxis
h(x) = —x2

Graph is reflected in 67. f(x) = — VX

the x-axis and shifted
up 2 units

h(x) = —x2 + 2

(@y=fx+2

4, 4)

—CONTINUED—

55. Keystrokes:
(Y=)(ABS)(X.T.9) (=) 5(GRAPH)

10

-10 10

e

-10

Vertical shift 5 units downward

59. Graph is shifted 3 units left
h(x) = (x + 3)?

63. Graph is shifted 3 units left and reflected in xrexis
h(x) = —(x + 3)?

69. f(x) = VX + 2 71.f(x) = V/—x

(b) y = —f(x)
y

24
(0. 1)

1‘\(1'0:) .

1 3 4 5
@.-1

-1+

24
(4.-2
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73. —CONTINUED—

(©y="flx—2 @ y=fx+2
y y
4+ 3+
1 2,2)
3 Pan
i (6, 2) 1
) 1, 1)
H 3, 0) 6.1 1.9 <
+ t + t X -3 -2 1 2
1 2 3 4 5 6
it -y |
ol @-n -2
e y=fx—-1 M y="1(=x
y y
24 3t
(4, 1) 4,2)
1 2
co/ |
1 3 4 5 (-3.1) (-1, 0)
-1+ —— X
@.-1 5 -4 -3 -2 -1
~2¢(0,-2) \'(o, -1)
34 -2+
75. (a) Keystrokes:
Y=)26 (2) .0242(XT0() (DXL (=) 20AND(X.TO(<) 6G)](GRAPH)
20
20 60
50
(b) = 46%
77. () Let x = length P=2 + 2w
100-x 100 — x = width 200 = 21 + 2w
100=1+w
X
100-1=w
A=1-w
A = x(100 — x)
Keystrokes:
100 (5J(X.T.9) O)(GRAPH
(b) 000 (c) Whenx = 50, the largest value Afis 2500.(50, 2500) is

the highest point on the graphAfiving the largest value
of the function.
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79. (a) Keystrokes:
(=)5.46 2665.56(X,T,9) 153,36 3GRAPH

280,000

(b) t = 0 corresponds to the year 1970 (20 years later).
(c) Keystrokes:
5.46 (OXT.OF) 200] 2665.56(0 2q)) 153,36BRAPH)

280,000

150,000

81. If the domain of the functiof(x) = 2x changes frgth 2] to [0, 4],  then the range changed[@ofhto [0, 8].

83. The four types of shifts of the graph of a function are vertical shift upward, vertical shift downward, horizontal shiéftp the
horizontal shift to the right.

85. g(x) = f(—x) is a reflection in the-axis of the graph df(x).

Review Exercises for Chapter 2

1 y 3.y
5 (3. 5) (4, 20)
4 20+
3 164+
2
1. 12+
——— ————1>x
—2-3-2 | 12345 gt (12,9)
-2 44
2 —2) 310 -3 A(11) )
° 4 4 8 12 16 20
5. Quadrant IV 7. Quadrant I, IV
y y
6+ 6
° (4y)
4+ 4
2 2
— > x ——+— X
6 -4 -2 2 4 6 -6 -4 -2 2 4 6
2 =
Ll ot e (4.)
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