
0

Minimum: (0,2)
Maximum: (3,36)

57, (a) Yes (b) No 59. (a) No (b) Yes

51, Maximum: P(12) = 72; No. P is decreasing for I > 72'

63. 0 : a."te" .,/3 : 0.9553 rad

65. True 67' True 69. Proof 71' Putnam Problem B3' 2004

Section 3.2 (Page 176)
1' ,f(- l) : /(1) = 1; / is not continuous on [- t' t]'
3./(0) : f(2) = o;/ is not differentiable on (0,2)'

5. (2,0), (- r, o);f'(}) = o 7. (0,0), (-+, o);/'(-3) : o

e. /,(- r) = 6 rr. r'(1) = o

B f,(e-'4) :0,/(=4) =o
15, Not differentiable atx : 0 17. f'(-2 * .6) : 0

19. f'(nlz) = a; f'(Jnl2) = o 21' f'(0'249) - 0

23, Not continuous on [O' rr]
25. 2l' . olu

2s. (a) /(r) -- f\2) : 38
(b) Velocity : 0 for some t in (1,2); t : ] sec

Answers to Odd-Numbered Exercises

31. l

3il. The function is not continuous on [0, 6]'
35. The function is not continuous on 10,6].
37. (a) Secantline: x * -Y - 3: O (b) c: *

(c) Tangent line: 4.r + 4Y - 2l : O

(d)

/_ .4,u,,
-1

51. (a)-(c) (b)y:1r+1
(c)y=|r+l

$1, (a) - 14.7 mf sec (b) 1.5 sec

55. No. Letl(x) : x2 on l-1,2).
57. No. /(x) is not continuous on [0, t]' So it does nol satisfy the

hypothesis of Rolle's Theorem'
59. By the Mean Value Theorem, there is a time when the speed of the

piane must equal the average speed of 454'5 miles/hour' The

speed *as 400 miles/hour when the plane was accelerating to

+i+.S mltes/trour and decelerating from 454'5 miles/hour'

61. Proof
tiil. (a)

hhft\J ff\lh/l
\/VV /\j\j'

(b) Yes; yes 
-7

(c) Because /(-l):/(l):0' Rolle's Theorem applies on

[- 1, l]. Because /(1) : 0 and f(2) : 3' Rolle's Theorem
does not aPPIY on [1, 2].

(d) lirfi f'(r) :0;,1lT- ./'(x) = 0

A47

45.

r:riini*urn, (+, t)

Minima: (="i)*.
/'6+r:\\ z '4)

Maximum: (3,3l)

47. (a)

-2
1-

Maximum: lflV- l0 + Jl08)l : f"\Jt - t) - 1.47

Maximum: l/(4'}(0)l : #
Answers will vary. Let
fkl : llx.f is continuous
on (0, 1) but does not have
a maximum or minimum.

(b) Minimum: (0.4398, -1.0613)

55. Answers will vary' ExamPIe:

-0 75

Rolle's Theorem does not
apply.

41. f',\l!5) = 3,f'(-rlJl) = 3

45. /is not differentiable at x = -):.

49,

51,

$t.

39.

43.
47.

49.

f'et12) = -r
f'(8127): I
f'(nlz) : o

(b) y: i(" - t)
(c)y:{(2"+s -2J6)

-0.5

-2t

o.25

-1
Rolle's Theorem does
app1y.

5

Ryckie Holm



A48 Answers to Odd-Numbered Exercises

67. Proof 69. Proof

71. a:6,b: I,c = 2 73. f(1s) = 5 tS. f(x): x2 - |
77. False./ is nor conrinuous on [- 1, l]. lg. True
81-89. Proofs

Section 3.3 (page 186)
t. (a) (0,6) (b) (6,8)
3. Increasing on (3, oo); Decreasing on (-oo, 3)
5. Increasing on (- oo, - 2) and (2, *); Decreasing on (-2,2)
7. Increasing on (- oo, - l); Decreasing on (- l, oo)
9. Increasing on (1, oo); Decreasing on (-m, l)

11, Increasing o"(- z J1, z,D)
Decreasing on (-+, -2A) ana (2.4, +)

13. Increasing on (0, n/2) and (3n/2,2n);
Decreasing on (r/ 2, 3n/ 2)

15. Increasing on (0,7il6) ana Otnl6,2n);
Decreasing on (7 rl6, llfl6)

17, (a) Critical number: x : 2
(b) Increasing on (2, oo); Decreasing on (-oo,2)
(c) Relative minimum: (2, - 4)

19. (a) Critical number: .r : I
(b) Increasing on (-oo, l); Decreasing on (1, oo)
(c) Relative maximum: (1,5)

21. (a) Critical numbers: x : -2. l
(b) Increasing on (-oo, -2) and (t, o"); Decreasing on (_ 2, l)
(c) Relative maximum: (-2,20); Relative minimum: (1, _7)

23. (a) Critical numbers: " : -i. I

(b) Increasing on (--, -i),(t, -)
Decreasing on (-J, r)

(c) Relative maximum: (-i, #)
Relative minimum: (1, 0)

25. (a) Critical numbers: x : + I
(b) Increasing on (- oo, - l ) and (1, -); Decreasing on (_ t , t )
(c) Relative maximum: (- t, i), Relative minimum: (f , -i)

27. (a) Critical number: x : 0
(b) Increasing on (-oo, oo)
(c) No relative extrema

29. (a) Critical number: x : -2
(b) Increasing on (-2, m); Decreasing on (-oo, -2)(c) Relative minimum: (-2,0)

31. (a) Critical number: _r : 5
(b) Increasing on (-oo,5); Decreasing on (5, oo)
(c) Relative maximum: (5,5)

33. (a) Critical numbers: .r : + J2/2; Discontinuity: x : 0
(b) Increasing on (- oo, - O/2) ana (,O/2, a)

Decreasing "n(- rt/z.o) ana,r,. rt/z)(c) Relative maximum: (- An. -2rt\
Retative minimum: ("e12, zJZ)

35. (a) Critical number: -r : 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: .r: -l
(b) Increasing on (-oo, -3) and (1, oo)

Decreasing on (-3, - l) and (- l, l)
(c) Relative maximum: (-3, -8); Relative minimum: (1,0)

39. (a) Critical number: .r : 0
(b) Increasing on (-co,0); Decreasing on (0, oo)
(c) No relative extrema

41. (a) Critical number: x : I
(b) Increasing on (-oo, 1); Decreasing on (t, oo)
(c) Relative maximum: (1, 4)

tf,l. (a) Critical numbers: x = n/6,5r/6
Increasing on (0, nl6), (5nl6, Zn)
Decreasing on (nl 6, 5n/ 6)

(b) Relative maximum: (n/0,(tr + O{Z)1n)
Relative minimum: (so1o,1sz- - aJj)ttz)

45. (a) Critical numbers: x = rr/4,5r/4
Increasing on (0, rr/ 4), (5 n/ 4, 2r)
Decreasing on (rl 4, 5n/ 4)

(b) Relative maximum: (r1+, J1)
Relative minimum: (Sn/+, - "j)47. (a) Critical numbers:
x : rl4, n/2, 3n/4, 4 5rrl4, 3n/2, 7 rl4
Increasing on (n/4, rr/2), Qn/a, fl, (5n/a,3zr/2),

(7 nla,2z)
Decreasing on (0, n/4), (n/2,3n/a), @,5r/a),

(3r/2,7 rr/a)
(b) Refative maxima: (.n/2, t), (n,l), (3n/2,1)

Relative minima: (n/a, g, (3r/a, g, (5r/a, e, 0 n/a, 0)
49. (a) Critical numbers: n/2,7r/6,3rr/2, ltn/6

rncreasing * (.. l). e +) (+ ,")\/- 7n\ l3n tlr\Decreasing* (;.?l \; ;)
(b) Relative maxima: (;,t, e,r)

Rerarive minima: (u. _!\ /11o _1)\ o' ql'\ o' q)
51. (a) f'(x) : 2(9 - 2x2)/,$=j

(c) Critical numbers:
x: +3J2/2

(d) f' > oon(-zJ2/2,3Jr/2)
/' < o on (-2, -zJ-z/z),(z,Otz,t)


