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1 FUNCTIONS AND THEIR GRAPHS 15
. 2 - 2 51-54 ® State whether the curve is the graph of a function
19. ¢(x) = 20. ¢(x) = E— of x. If it is, state the domain and range of the function.
T~ X x -
51. y 52. y
21, f(0) = Jr - 22. f(r) =iz + 1 3L 4
. . . 2 +
23-50 ® Find the domain and sketch the graph of the function. / \ 2
23 f(x) =3 - 2x AW —t D
24, f(x) = 5 —2=<x=<? -t 1
._.3-_ -4
5. fx) =x"+2x - 1 26. flx) = —x* + 6x — 7
27. g(x) = V—x 28. g(x) = 6 — 2x 53. y 54. 4
29. h{x) = /4 — x? 30. A(x) = Vx* — 4 \: :/
1 2 1+ + 1
31, F(x) = — 32, F(x) = \ /
x x+4 — A p—
o x o x
33. G(x) = |x]| + x 34. Glx) = |x] — x
. v 4 ——s
35. H{x) = |2x] 36. H(x) = |2x — 3] ¢ L L
37, f(x) = x/} x| 38. f(x) = [x? — 1]
- R X546 55-60 ® Find a function whose graph is the given curve.
flx) = 0. f(x) = ———— 55. The line segment joining the points (~2,1) and (4, —6)
. f) = { Fx<?2 56. The line segment joining the points (—3, —2) and (6, 3)
x
ifx=2 57. The bottom half of the parabolax + (y — 1)) =0
ifx < -1 58. The top half of the circle (x ~ 1> + y? =1
42, f(x) = if-1=sx=1
ifx>1 59. 60.

ifx<0Q

4. fx) = {x+1 ifx >0
2x + 3 ifx < —1

3—-—x ifx=-1

-1 ifx< -1 0
45 f(x) =9x if-l<sxs1
1

ifx>1
) 61-65 m Find a formula for the described function and state its
46. f(x) x| if x| =1 domain.
. 1 iflx]>1 ,
61. A rectangle has perimeter 20 m. Express the area of the
47. f(x) {x +2 ifxs -1 rectangle as a function of the length of orie of its sides.
. ifx > -1
62. A rectangle has area 16 m” Express the perimeter of the
28, £(x) ifx=<2 rectangle as a function of the length of one of its sides.
X _ .
2x 7 fx>2 63. Express the area of an equilateral triangle as a function of
-1 Ffr<s ~1 the length of a side.
49. f(x) = 13x + 2 if |x] <1 64. Express the surface area of a cube as a function of its
7-2x ifx=1 volume.

x fo=<sx=<2 base. Express the surface area of the box as a function of

VX ifx <0 65. An open rectangular box with volume 2 m® has a square
50. f(x) =
V=2 ifx>2 the length of a side of the base.
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2 TYPES OF FUNCTIONS; SHIFTING AND SCALING 17

87-94 ® Find the functions f o g, g° f, f ° f. and g ° g and their
domains.

87. f(x) = 2x> — x, g(x) =3x +2

9. f(x) = V. g =", hx)=Jx

93-102 m» Express the function in the form f < g.

- - - .2 .
88. flx) = vx — 1, gla) =x 99. F(x) = (x — 9 100. F(x) = vx + 1
89. fx) = 1/x, g(x) = x>+ 2x 2

101. G(x) = —> 102. G(x) =
x =1 x“+ 4 x+3
90. f(x) = . glo) =
x =1 x+1 103-104 m Express the function in the form f e g ° A.
91, f(x) = vx, glx) =1-+/x
109 =, 4t v 103. H(x) = 104. H(x) = JVx — 1

92. flx) = +vx?—1, glx)=+1—x x4 1

105. A stone is dropped into a lake, creating a circular ripple

x+ 2 x
93. f(x) = , glx) = that travels outward at a speed of 60 cm/s. Express the
2x + 1 x—2 . . . .
area of this circle as a function of time 7 (in seconds).
94. f(x) = A g(x) = x? — 4x 106. A spherical balloon is being inflated. If the radius of the

NCD balloon is increasing at a rate of 1 cm/s, express the
volume of the balloon as a function of time ¢ (in seconds).

— 107. If f(x) = 3x + 5 and A(x) = 3x* + 3x + 2, find a
95. fx) =x~ 1 gx)=vx. ) =x—1 function g such that fo g = h.

95-98 @ Find f e g~ h.

108. If f(x) = x + 4 and h(x) = 4x — 1, find a function g such
thatgo f = h.

97. fx) = x*+ 1, glx)=x -5, h(x)= Jx 109, Let f(x) = 1/x and g(x) = x. How does f o fdiffer from g?

%. f(x) = —lx— ) = X B =+ 2
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35, (—%,x) 37. (—=,0) U (0,)

Exercises 1 m page 14

1 —4,10,3v2,5+ 72,20 = 3x — 4, 2x3 + 7x + 1,
4x° + 6x — 8, 8x? + 6x — 4

3. ‘(h2+3h+2),x+h*x3—2xh~h3,1—2x*h

R S
X —— Square Ty, Jy ¥ ? t
;

—_foot —

01 2 24
4 square =, 4 Y ! 39, (—=, U (1% 41, (—x, %)
e - , s, "t "

square o 7 i
P o A

7. {0,1,2,4}

1
SR BRI

1 2 3 4 5 6« 00 1 2 3 45 6

9. [-2.3,[-6,14] 11 [{,%),[0,=)

3. x| =1} =[-11].[01]

15, {x|x# *1} = (-=, - U (~1,1) U (I,%)
17. x|x < 0orx = 6} = (—=,0] U [6,%)

19. [0,7)  21. (~o,x)

23, (—x, %) 25, (—x, )

49. (==, x)

51. Yes, [~3,2],[~2,2]  53. No
55, fx) = —Ix—% -2=x<4 5L fx)=1--x

x +1 H-l1sx=2

59 J(x) = {6 — 15 if2<x<4

61. A(L)=10L — I 0< L <10

63. A(x) = V3xM4, x>0 65 S(x)=x>+ (8x), x>0
67. Vix) = 4x> — 64x7 + 240x, 0 < x < 6

o
-

69. (a) T'(h) = 20 — 10h T

(b) The rate of change of 0K T= —10h+20
temperature with respect 10+

to height

© -5°C o NG 4k
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71. Ty 73. T
0¥ 1 midnight noon !
75. (@) T (b) 54°F
60

1
i
j
|
|
|
)

of 2. 4 6 & 10 121

79. Neither 81. Odd

83. (Ff +g)(x) =x*+ 5x* — 1, (—=,%);
(f-9=x"-x+ 1 (==2);

(fg)(x) = 3x> + 6x* — x — 227, (==, %);

(F/9) () = (x* + 2x2)/Gx* = 1), {x]x = £1/V3}
85.

87. (fog)(x) = 3(6x> + Tx + 2), (==, %)

(g f)(x) =6x> ~ 3x + 2, (—=,x)

(foflx) =8x" — 8x? + x, {(—=,»);

(geg(x) =9x + 8, (—=,%)

89. (fog)(x) = 1/(x* + 2x), {x]x # O

(ge HHx) = (1/x°) + (2/x), {x|x = o)
(felx)=nx {x|x # 0o}

(gog)(x) =x"+6x +12x° + 10x3 + 4x, (—=, )

91, (fog(x) = J1 = Vx.[0,%); (g° N0 =1 Jx [0.%)

(fo ) =I5, (=== (gegx) =1- V1 - Vx.[0.1]
93. (fogq)(x) = (3x — 4)/(3x — 2), {x|x # 2.3k

(g° f)x) = —(x + 2)/Gx), fx|x # 0,— ik

(fof)(x) = (x + 4)/@x +5). {x|x # -1~k
(gog) () = x/(4 — 0, {xlx # 2.4

95. (fegeh)(x)=+vx -1 —1

97. (fogoh(x)=(x —5)*"+1

99. g(x) = x — 9, f(x) = X3

101, g(x) = x% fl0) = x/(x + 4)

103. h(x) = x% g(x) = x + 1, f(x) = I/x

105. A = 3600m1> 107. g(x) = x>+ x — 1
109. f o f has domain {x|x # 0}

Exercises 2 m page 25

1. (a) Root  (b) Algebraic (¢) Polynomial (degree 9)
(d) Rational (e) Trigonometric (f) Logarithmic

3. (@ Q)]

y y} 4 i

0 \/ x k
©) /\)I @)

N 01 =
5. ¥ 7.

11.

+
-5

v
11 y = cos(x/2}

Wﬂ- x




