
L46 Answers to Odd-Numbered Exercises

93. 14 - 4 cos 2x 95. 2 csc2 x cot x
s7. l8(2t + t)l/(t - t)a
99. l8 sec230tan 39 * sin(O - l)

101. (a) - 18.667" /h (b) -7.284" /h
(c) -3.240"/h (d) -0.747./h

1ffi. -+l+ ,or. "j(z.G - Jy) - 2x - ey
3lx * Yz) "1(.G + 8.4) 9x - 32y

,Or. ysinx*siny
cosx-.rcos)

109. Thngent line: 3-r + y - l0 : 0
Normalline: x-3y:0

l1l, (a) 2J2wits/sec (b) 4units/sec (c) gunits/sec
113. rtm/min 115. -38.34mlsec
P.S. Problem Solving (page l6l)
1.(a)r:l;*'+(y-iY=i

(b) Center: (0, f); ', + (y - i)' : r

3. (a) P,(x) = 1 (b) Pr(x) = 1 - lx,
(c) r - 1.0 - 0.1 -0.00r 0 0.001

cos r 0.5403 0.9950 1.000 1.000

Pr(') 0.5 0.995 1.000 1.000

x 0.1 1.0

cos.r 0.99s0 0.5403

Pr(x) 0.995 0.-5

Pr(x) is a good approximation of /(x) = cosx when x is
very close to 0.

(d)Pr(x) ='-*"
5. p(x) :2x3 + 4x2 - 5(r

lYt=;Jx2(a2-x2)
7. (a) Graph J 

- 
, &s sepiuate equations.I r CTF_A[Jz---w

(b) Answers will vary. Sample answer:

.X
-- f

{\
W KJ=,

The intercepts will always be (0,0), (a,0), and (-a,O),
and the maximum and minimum y-values appear to be + ja.

,,,(+;) (+-) (+;) (+-)

(a) When the man is 90 ft from the light, the tip of his shadow
is 1 12j ft from the light. The tip of the child's shadow is
I I I j ft from the light, so the man's shadow extends lfr ft
beyond the child's shadow.

(b) When the man is 60 ft from the light, the tip of his shadow is
75 ft from the light. The tip of the child's shadow is l7! ft
from the light, so the child's shadow extends 2; ft beyond the
man's shadow

(c) d: 80 ft
(d) Let "r be the distance of the man from the light and let s be

the distance from the light to the tip ofthe shadow.
If0 < x < 80, ds/dt : -50/9.
Ifx>80,ds/dt=-2514.
There is a discontinuity at -r : 80.

Proof. The graph ofL is a line passing through the origin (0,0).
(a)

0.1 0.0r 0.0001

stn z
z

0.0174532837 0.0t74532924 0.0174532925

(b) z/180 (c) (z./180)cosz
(d) s(eO) = 1, C(180) : -t;(tr/t$o)C(z)
(e) Answers will vary.

15. (a) j would be the rate of change of accelerarion.
(b) j = 0. Acceleration is constant, so there is no change in

acceleration.
(c) a: position function, d: velocity function,

b: acceleration function, c: jerk function

Chapter 3
Section 3.1 (page 169)

1. /(0) : 0 3. f'(2) : o s. f\-2) is undefined.
7. 2, absolute maximum (and relative maximum)
9. l, absolute maximum (and relative maximum);

2, absolute minimum (and relative minimum);
3, absolute maximum (and relative maximum)

11. x: 0,x:2 13. t:8/3 15. x: n/3,n,5rr/3
17. Minimum: (2, l) lg. Minimum: (1, - l)

11.

13.

Maxima: (- t, i)ana (r, j) Maximum: (0, - j)
29. Minimum: (- t, - 1)

Maximum: (3,3)
31, Minimum value is -2for -2 < x < - l.

Maximum: (2,2)

Maximum: (- 1,4)
21. Minimum: (- t, -i)

Maximum: (2,2)
25. Minimum: (0,0)

33. Minimum: 11A,.4/z)
Maximum: (0, l)

37. (a) Minimum: (0, -3);
Maximum: (2, l)

(b) Minimum: (0, -3)
(c) Maximum: (2, 1)
(d) No extrema

Maximum: (4,8)
23, Minimum: (0,0)

Maximum: (- 1,5)
27. Minimum: (1, - 1)

35. Minimum: (r, -3)
Maxima: (0, 3) and (22, 3)

39. (a) Minimum: (1, - l);
Maximum: (- 1, 3)

(b) Maximum: (3,3)
(c) Minimum: (1, -1)
(d) Minimum: (1, -l)



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


