
470 Answers to Odd-Numbered Exercises

79. Relative minimum: (0, 1)
6

+xIlx2

The values of f, P',, and P, and their
first derivatives agree at x : 0.

4

97. r2l: 479,001,600
Stirling's Formula: l2t = 475,687,487

gg. e5'+ c 101. leb-t + c lffi, {e" + c
105.2eJ' + C
107. x - ln(e'* l) + Cr or -ln(t + e-') + C1

t09. -3(l - ex)3/2 + c 111. lnle' - ,-'1 + C

113. -s1e 2x L, ,-t L, g 115. lnlcos e-'| + C
t1t. (e2 - t)/(2e2) 119. (e - t)lQe) 121. (e/3)(e'z- t)

w. h(ry) t*. (tf r)le"i"6'/2) - t)

127. ltlQa)leo" + C 129. f(x) : !1e. + e-')
131. (a) (b)y:-4e-'/2+5

0

Relative maximum:

0

Relative minimum: (0, 0)
Relative maximum: (2,4e 2)

Points of inflection:
(z t J2, (6 + + Jl)e-tz' Jt tl

Relative maximum: (- l, I + e)
Point of inflection: (0, 3)

P f*)

95. P,: l-t x;Pr= |
8

lsl. e5- l:147.413
150

135. 2(l - e-3/2) : 1.554
3

(z.rt,/-n) '#

Points of inflection:

(,f*)(, f*) 0

l3t.

139.

4.5

0-3
Midpoint Rule: 92.190; Trapezoidal Rule: 93.837;
Simpson's Rule: 92.7385
The probability that a given battery will last between 48 months
and 60 months is approximately 47.72Va.

141. (a) ,: *,^'o
(b) x(t) : k2(Aekt + Be-k'),&2 is the constantof proportionality.

143. yeS : ",The domain of/(x) is (- oo, -) and the range of/(-r) is (0, m).
/(x) is continuous, increasing, one-to-one, and concave upward
on its entire domain.

,IT- "' : 0 and,lgg "' = -
145. (a) Log Rule (b) Substitution

,". f r'ar. I I dtie' - 1 > x;e'> x * lforx 2 o

149. x - 0.567 151. Proof

Section 5.5 (page 368)
t. -3 3. 0 5, (a) logr8 : 3 (b) loe.(1/3) : - I
7. (a) l0-2 : 0.01 G) (+)-' : 8

(b) When , : ,,#: -
whent:s,#--

10

5028.84.

406.89.

-2

ln
(b) P

0

P:-0.1499h+9.3018
: 10,957.7e-o.t4eeh (d)ft:5:-776

ft: l8: -lll

o 
( z r.fi. it, t not e, Q !'/b)



30

\
t

(- r.059, 0)

37. 40

,r.r*,0,
4t. (ln a)4." 43. (-4ln 5)5-4'

45. V(x ln 9 + l) 47' t2'(tln2 + 2)

49. -2-o [(tn Z) cos rr0 + z-sin r|f
51. 5/[(ln a)(5x + l)] $1. 2/[(ln s)(t - +)]
55, -rl[(rn 5Xx'? - l)] 57. ("r - z)ll(tnz)x(x - t))
s9. (3x - 2)llQr ln 3Xx - 1)l
61. 5(1 - lnt)l?2tn2) 63' ) : -2xln2 - 2ln2 + 2

65. y: U/(271n3)l-r + 3 - l/ln3 67.2(t - lnx)vQ/")-z
69, (x - 2)'*'[(' + I)l(x - 2) + ln(x - 2)]

71. v: x 73'n=S"- cose* I 75'3'lln3+ C
e

I )-x

i-. - fr1+ c ts.l-tlern 5)l(5-.') + c
ln(32' + r)lQln3) + C 83''t lQln2)
4lln5 - 2ltn3 87' 26lln3

. 3(l - 0.4^/3) , l_(b)v=--- --_--+.\") r 1n2.5 2
4

-4

Answers to Odd-Numbered Exercises A71

91. (a) .r > 0 (b) lU (c) 3 s f(x) s 4
(d)0<x<1 (e)10 (f)100'

93. (a) ar"-r (b) (lna)a* (c) r(l + ln-r) (d) 0
95. (a) $40.64 (b) C(l) : 0.051P, C(8) : 0.072P

(c) ln 1.05

n 365 Continuous

A $ l 419.04 $ 1419.07

t 40 50

P $13,589.88 $825r.24

15. d 16. c 17. b 18' a

91.

99.

101.

t9.
23.
n.
35.

(a)x=3 (b)x=-l
(a) x -- -1,2 (b) " : 1
t2.253 31. 33.000 33.

21. (a) v:
25. t.965

+ 11.845

I rul":;
21. -6.288

F

(2.340, 0)

103.

105. c
107. (a) 6.7 million fi3f acte

dV(b) t : z0 ft = 0'073; t : 60:

1$. (a)

111. (a)
(b)

0

B : 4.75(6.774)d
120

{ = o.oao
dt
16;lVo
x - 38.8 or 38,800
egg masses
x - 27.75 or 27,'750
egg masses

When d = 0.8, the rate of
growth is 41.99.
When d : 1.5, the rate of
growth is 160.21.

(b)
(c)

(d)

(c)7'l.

81.

85.

89.

n I 2 4 t2

A $ 1410.60 $1414.78 $ r4r 6.9l $1418.34

n 2 4 t2

A s432t.94 $4399;79 s4440.21 s446'l;74

n 365 Continuous

A $4481 .23 $4481.69

t I l0 20 30

P s95,t22.94 $60,653.07 $36,787.94 $22,313.02

t 40 50

P $ r 3,s33.s3 $8208.s0

t I 10 20 30

P $95.t32.82 $60.716.10 $36,864.4s s22,382.66

(a)
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113. (a)
(b)

5.67:5.67:5.67
6

Answers to Odd-Numbered Exercises

(c) /(r) : eO: n(t). No, because
the definite integrals of two
functions over a given interval
may be equal even though the5 functions are not equal.

63. r' : \(+{t, - 2Ji + ir)
65..y: lx+Qr-2)/4 67..v: (2n- 4)x+4
69. P,(x) : x; Pr(x) : x

P,k) : i.+(,
P,(.r) : 1*4(,OJ\

.+(,-+)'

115. .y : 1200(0.6') 177. e 1lg. e2
121. False: e is an irrational number. 123. True l2S. True
127. (a) (23)2 :26 - 64

2tt1\ : 2e -_ 51.>

(b) No./(x) : (Y)' : r("2) 4n6g(x) :;"r
(c) /(x) : ,'''(x + 2xlnx)

s'(x) = t'+''-l[x(lnx)2 + xlnx + l]
129. Proof

131. (ar /) : rl- Yxln r
dx x- - xv lnx

(b) (i) I when c * 0, c * e (1i) -3.1774 (lil) _ 0.3t47
(c) (e, e)

133. Putnam Problem Al5, 1940

Section 5.6 (page 379)
1.(a) x -l - 0.8 - 0.6 -0.4 -0.2

I - 1.57 - 0.93 -0.64 -0.41 - 0.20

2

(d) Intercept: (0,0);
Symmetry: origin

3. (- rt/2, 37r/4). 0 /2, rr/i, (,5 /2, rr/a)
5. n/6 7. n/3 9. n/6 11. -tr/4 15. 2.SO

15. arccos(l/l .269) - 9.66 17. (a) 315 (b) 5/3
19. (a) --6 (u) -f 21. x n. !1 -7/x 25. t/x
27. tq - 4F zs. J7, - r/lxl
31. .,Gt - 9/3 33. ,,Cr + z1*
35. (a) (b) Proof

(c) Horizontal asymptotes:
2 y:-l,y=1

37. x = i['i"(i) + d: t.zot 3e. x: {
41. (a) and (b) Proofs 43. 2/ Ax - xj
45. -3/'4 - F 41. e,/(t + eL,)
49. (3x - JT'- 9F arcsin3x)/(x2,/r:9,:)
51. -t/,j - p Sl. 2 arccosx ss. t/(t - x4)
57. arcsinx 59. x'z/"ft=V 61. 2/(l + x2)2

79.

Maximum:

Minimum:

Point of inflection: (1, 0)

81. _r: -2rrx/(rr + 8) + I
83.y: -x+ A
85. If the domains were not restricted, the trigonometric functions

would have no inverses because they would not be one-to-one.

87. lf x> 0, ) : arccot.r : arctan 1; Ifr . 0, y : ur.tun 1 + 
"r.X'X

89. (a) arcsin(arcsin0.5) : 0.551
arcsin(arcsin l) does not exist.

(b)sin(-1)sx<sin(t)
91. False. The range of arccos is lO, rr]. 93. True 95. True
97. (a) 0: arccot(x/5)

(b) x = l0: 16rad/h; x :3: 58.B24rad/h
99. (a) ft(d : -1612 + 256:t = 4sec

(b) r: l: -0.0520rad/sec; t:2: -O.1116rad/sec

75.
77.

Relative maximum:
Relative minimum:
Relative maximum:

(t.272, -0.606)
(- 1.272,3.747)
(2,2.2t4)

-)
-)

(;")
(;,')

.I
'2

(,,;)
(.'-;)

(c)

Maximum:

Minimum:

Asymptote:

- rr2lQn + 16)

-2

x 0 0.2 0.4 0.6 0.8

v 0 0.20 o.4t 0.64 0.93 1.57

2


