
A66 Answers to Odd-Numbered Exercises
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11. -tanr + tin'
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75. ltn(2x) + t)lx
71.(a)5x-y-2:0
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67. # 69. cotx

3cosx
(sinx- l)(sin-r+2)

79. (a) y:+'- Sr+}r"(})

115. (a)

117. ta)

0

lim T'(p) : g

T'(70) - Q.91'llblin.2 Answers will vary
119. (a) '- (b)Whenx:5'

(b) 30 yr; $503,434.80
(c) 20 yr; $386,685.60

0

(d) When x = 1398.43, dt/ax - -0.0805.
Whenx: 1611.19, dtldx: -0.0287.

(e) Two benefits of a higher monthly payment are a shorter term
and the total amount paid is lower.

(b) 4

J,.tt
(b)
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8. 2xylQ - 2y2)

-- v(l - 6x2)as.ffi 87.y:x-1 121.(a)

89. xy" + y' : x(-21x2) + (Z/x1 : g

91. Relative minimum: (t, j)
93. Relative minimum: (e-t, - s-11
95. Relative minimum: (e, e); Point of inflection: (e2, e2l2)
97. P,(x) : x - 1; Pr(x) = x - | - \(* - t)t

The values off, Pr, and P, and their
first derivatives agree atx : 1.

5

gg. r:i.sot tol. (2x2 + t)lJP + t
103. 3.rr + 15.12 - 8.r ,ou. 

(2x2 + 2x - l_lJx - 1

2(x+l)tJ3x-2 lxtll:tz
107. The domain of the natural logarithmic function is (0, oo) and

the range is (-m, oo). The function is continuous, increasing,
and one-to-one, and its graph is concave downward. In addition,
if a and b are positive numbers and n is rational, then
ln(l) : 0, ln(a' b) : ln a't ln b, ln(a") : n1n o, and
ln(a/b):lna-lnb.

109. (a) Yes. If the graph of g is increasing , then g (;) > 0. Since

"f(x) > O, you know that /("r) : e'@)f(x) and thus
f'(x) > 0. Therefore, the graph of/ is increasing.

(b) No. Let f(x) = x2 + I (positive and concave up) and let
g(x) = ln(x2 + l) (notconcave up).

111. False; ln-r * ln 25 : ln25x.

113. Falsel n is a constanr. ,o *4[tn ?] : 0.

o0
For x > 4, g'(x) > f'(x). For x > 256, s'6) > f'(x).
g is increasing at a faster g is increasing at a faster
rate than/for large values rate than/for large values
of x. of x.

f(r) : lnx increases very slowly for large values of x.

Section 5.2 (page 340)
l.5lnlxl +C 3. lnlx+11 +C s.jtnlz.r+51 +c
t. ltnlx2 - 3l + c 9. lnl./ + 3'l + c

11. x2/2 - ln(xa) + c tl. j tnlx3 * 3x2-r 9xl + C
15.lx2 - 4x* 6lnlx+ 1l+ C 17. lf + 5lnlx- 3l + c
19. }x3 -2x*tnJ?+z+ c 21. f(tnx)3 + c
Zl.zJx+t+C 25.2tnlx - ll- 2/(x-1)+C
n. -ryx - tnlt + Jxl + c
29.x+6Ji+rsrnl./x-ll +c 31.3rnlsir0l ' -- "'1""'31 L

$. -+lnlcsc2x + cot2xl + C 35. jsin 30 - e + C
37, lnll + sinrl + C 39. lnlsec"r - 1l + C

0

o) r(10) :4.75"hb/in.2

41.y:4lnlxl +C
10

25

8

dy/dx : - Ji.
When x : 9,
dyld, : - Jrs/s.

(c) rim 9: o\)lO dI

(b) h------;-fll -=-.-1
,lr__:1"",_

43. 1=-3lnl2-xl+C
.t0
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,',r,.J,$,

=zf\\- -// t -\\
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The graph has a hole at x = 2.



f5. s: -|tnlcos zel + C a7. f(x): -2lnx t 3x - 2

(b)y=,(f) .,

Answers to Odd-Numbered Exercises

Section 5.3 (page 349)
l. (a)/(s(x)) = st(r - 1)/51 + I :x

g(/(,)) : [(s.r + t) - t]/5 : x

3. (a) /(e(x)) : ({6)' = ,: sj(x)) :1/7 : '

5. (a)./(s(x)) : JCr + 4 - 4 = x'
s(fUD:1uqa)'+4=x

(b) i

(b)

-3

(b) Y : lnx * x * 3
8

s0. J rn t3 : 4.275 55. I 57. -ln 3 - - 1.099

ss. r"ll: ""21 - ,.nrn st. zfJ'- n(r + Jr)) + cll -sinll
st. n(51)*z.n*c 65. rn(Jz . n - + -0.ti4\Jx + t7
67. t/x 69. rlx 71. d 73. 6ln 3 75. ltnz
77.f+8h2-13.045
7e. (r2/flin(z + J:) - 5.63

81. Trapezoidal Rule: 20.2 8il. Trapezoidal Rule: 5.3368
Simpson's Rule: 19.4667 Simpson's Rule: 5.3632

85. Power Rule 87. Log Rule 89. x : 2 91. hoof
93. -lnlcos xl + c = lnll/cosxl + C: lnlsecxl + C

e5. lnlsecx * tanxl + c: r'lES1l-te4ll * t
I sec.r - tanx I: -lnlsecx - tanxl * C

97. I 99. tl? - l) = 0.592
l0l. p(r) : 1000(12lnll + 0.2511 + 1); P(3) -7715
103. $168.27 105. False. l(lnx1 :111trtz t07' True
109. (a) (b) Answers will vary.

Example:
,o Y2 -- e-tnx+tn4 = 4/x

(c) Answers will vary
111. Proof

7. (a) /(s(x)) = i:r; s(/(x)) : +: ,
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9.c
13.

(b)

10. b 11. a 12' d
7

-'t.5

Not one-to-one, inverse does not exist.
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