A48 Answers to Odd-Numbered Exercises

35. (a) Critical number: x = 0; Discontinuities: x = +3
(b) Increasing on (—oo, —3) and (—3, 0)
Decreasing on (0, 3) and (3, oo)
(c) Relative maximum: (0, 0)
37. (a) Critical numbers: x = —3, 1; Discontinuity: x = —1
(b) Increasing on (—oo, —3) and (1, oo)
Decreasing on (—3, —1) and (— 1, 1)
(c) Relative maximum: (—3, —8); Relative minimum: (1, 0)
39. (a) Critical number: x = 0
(b) Increasing on (— oo, 0); Decreasing on (0, oo)
(c) No relative extrema

Section 3.3 (page 186) #1. (a) Critical number: x = 1
1. (a) (0,6) (b) (6,8) (b) Increasing on (—oo, 1); Decreasing on (1, oo)
3. Increasing on (3, oo); Decreasing on (— oo, 3) (c) Relative maximum: (1, 4)
5. Increasing on (— oo, —2) and (2, o0); Decreasing on (—2, 2) 43. (a) Critical numbers: x = 7/6, 57/6
1. Increasing on (—oo, —1); Decreasing on (— 1, co) Increasing on (0, 7/6), (57/6, 2)
9. Increasing on (1, 0o); Decreasing on (— oo, 1) Decreasing on (7/6, 57/6)
11. Increasing on(—2\/§. 2\/5) (b) Relative maximum: (77/6 (7r + 6\/_)/12)
Decreasing on (‘4, —2\/5) and (2\/5, 4) Relative minimum: (577/6 ST — 6\/—)/12)
13. Increasing on (0, 7/2) and (37/2, 27); 45. (a) Critical numbers: x = /4, 57/4
Decreasing on (7/2, 37/2) Increasing on (0, 7/4), (57/4, 2m)
15. Increasing on (0, 77/6) and (117/6, 2): Decreasing on (7/4, 57/4)
Decreasing on (77/6, 111/6) (b) Relative maximum: (77/4, \/5)
17. (a) Critical number: x = 2 Relative minimum: (57/4, — \/5)
(b) Increasing on (2, o0); Decreasing on (— oo, 2) 41. (a) Critical numbers:
(c) Relative minimum: (2, —4) x = 7w/4, w/2,3m/4, m, 5m/4, 37/2, Tm/4
19. (a) Critical number: x = 1 Increasing on (7/4, 7/2), (37/4, ), (57/4, 31/2),
(b) Increasing on (— oo, 1); Decreasing on (1, co) (77/4, 27)
(¢) Relative maximum: (1, 5) Decreasing on (0, 7/4), (7/2, 37/4), (7., 57/4),
21. (a) Critical numbers: x = —2, | (37/2, T7/4)
(b) Increasing on (—oo, —2) and (1, o0); Decreasing on (—2, 1) (b) Relative maxima: (7/2, 1), (m, 1), 37/2. 1)
(c) Relative maximum: (— 2520); Relative minimum: (1, —7) Relative minima: (m/4,0), (37/4, 0), (57/4, 0), (77/4,0)
23. (a) Critical numbers: x = —3, 1 49. (a) Critical numbers: 7/2, 77/6, 37/2, 117/6
(b) Increasing on( oo, —2 (1, o0) T 30\ (117
Decreasing On( 3 ) Increasing on (0 5) (6 > > (—6— 2#)
(¢c) Relative maximum: (—% %) 77\ (37 117
Relative minimum: (1, 0) Decreasing on (E ?) ( 6 )
25. (a) Critical numbers: x = +1 Yo
(b) Increasing on (— oo, —1) and (1, 00); Decreasing on (— 1, 1) (b) Relative maxima: (E’ 2)’ (? O)
(c) Relative maximum: (*1,§); Relative minimum: (l, —%) ) o T 1\ (117 1
2]. (a) Critical number: x = 0 Relative minims: 6’ _Z> (T _Z)
(b) Increasing on (— oo, o) 51. (a) f(x) = 209 — 2x3)//9
(¢) No relative extrema (b) 4 (c) Critical numbers:
29. (a) Critical number: x = —2 ! IUJT? f ! x=+3/2/2
(b) Increasing on (-2, oo); Decreasing on (— oo, -2) | ey :
(c) Relative minimum: (—2, 0) E / l
31. (a) Critical number; x = 5§ f :
(b) Increasing on (— o0, 5); Decreasing on (5, oo) ! E
(¢) Relative maximum: (5, 5) : “:
33. (a) Critical numbers: x = i—ﬂ/Z: Discontinuity: x = 0 | "
(b) Increasi?g on (— oo, —/2/2) and (~/2/2, c0) ) f > Oon ( 3.3/, 3\/—/2)
Decreasing on (— /2/2, 0) and (0, <212}
(c) Relative maximum: (— 212, —2\/5) F<o on( 3 _3f/2)' (3 V2/2, 3)

Relative minimum: (./2/2, 2 V2)
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53. (a) f(1) = t{tcost + 2sin1)
(b)) 1 (c) Critical numbers:
t = 2.2889, 5.0870
(d) f* > 0on (0, 2.2889), (5.0870, 27)
f’ < 0on (2.2889, 5.0870)
55. (a) f'(x) = —cos (x/3)
(b)y (c¢) Critical numbers:
x=37/2,9m/2
: 37 9m
(d) f >00n<2, 2)
, 3
f <00n<0, 2)( 5
57. f(x) is symmetric with 59. f
respect to the origin. j:
Zeros: (0,0), (i V3. 0) +
y ‘ l ) - “/:L
R 2 4
4
g(x) is continuous on (— oo, )
and f(x) has holes at x = 1
andx = — 1.
61. | 63. 7
4
I il T i j‘l
T4 =2 IR
-4
65. (a) Increasing on (2, o0); Decreasing on (—o00,2)
(b) Relative minimum: x = 2
67. (a) Increasing on (—oo, —1) and (0, 1);
Decreasing on (— 1, 0) and (1, c0)
(b) Relative maxima: x = —l and x = 1
Relative minimum: x = 0
69. (a) Critical numbers: x = —1,x = l,x = 2
(b) Relative maximum atx = 1, relative minimum at x = 2, and
neither atx = —1
7. g0 <0 13 g(=6)<0 75. ¢’(0) > 0
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71. Answers will vary. Sample answer:
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T
ek
79. (a) 4
14 f
3 Tk
=1
(b) Critical numbers: x = —0.40 and x = 0.48
(¢) Relative maximum: (0.48, 1.25)
Relative minimum: (—0.40, 0.75)
81. (a) s(1) = 9.8(sin O)r; speed = |9.8(sin 6)1|
(b)
0 0 /4 /3 w2 | 2w/3 3mw/4 T
s@) | 0 | 4921 | 493t | 98t | 4931 | 4921
The speed is maximum at 6 = 7/2.
8@, [os| 1 |15] 2 |25] 3
f(x) 0.5 1 1.5 2 2.5 3
g(x) | 048 | 0.84 | 1.00 | 0.91 0.60 | 0.14
flx) > glx)
(b) = (¢) Proof
f
8
0 T
=
fx) > glx)
85. r = 2R/3
dR 0.00473 — 4
81. — =
(@ dT  2./0.001T7* — 4T + 100
Critical number: 7 = 10
Minimum resistance: About 8.3666 ohms
(b) 125
-100 100
-25
Minimum resistance: About 8.3666 ohms
89. (a) v() =6 — 2t () (0,3) (c) (3,00) (D=3




91. (a) v(r) = 32— 10r + 4
() (0.(5 = V/13)/3) and ((5 + /13)/3, o0)
- (5—3\/ﬁ’s+ Jﬁ) —- J13

3 3
93. Answers will vary.
95. (a) Minimum degree: 3
(b) a3(0)* + a,(0)> + @,(0) + a, = 0

a;(2)? + ay(2)* + a,(2) +ay =2
3a5(0)* + 2a,(0) + a, = 0
3a5(2)? + 2a2(2) +a, =0

© fx) = =323 + 322
97. (a) Minimum degree: 4
(b) a,(0)* + a;(0)* + a,(0)> + a,(0) + a, = 0
a,(2)* + a5(2)* + a,(2)? + a,(2) + a;, =4
a,(4)* + ay(4)* + a,(4)? + a,(4) +a, =0
4a,(0)* + 3a5(0)% + 2a,(0) + a, =0
4a,(2)® + 3a5(2)* + 2a,(2) + a, =0
4a4(4)‘ + 3a;(4)* + 2a,(4) + a, =0
(© flx) = ;x“ —2x3 + 4x2
99. True  101. False. Let f(x) = x3.
103. False. Let f(x) = x3. There is a critical number at x = 0, but
not a relative extremum.
105-107. Proofs



