
A42 Answers to Odd-Numbered Exercises

121. fh)(x) = n(n - 1)(n - 2). . .(2)(r) = nl
123. (a) f"(r) = s?)h"(x) + 2s,(x)h,(x) + s',6)h(x)

f-@ = s6)h-(x) + 39,(x)h,,(x) +
3 g " (x)h'(x) + s "'(x)h(x)

fq)(x) : g(x)htat(1) + 4g'(x)h-(x) + 68"G)h,(x) +
4s "' (x) h'(x) + 8@) G)h(x)

(b) /(")(r) : g(x)h(,ttr) + ffis,eJht, D(y) +

nl
N- z)18"6)tut" 

2\(x) + ' +

nl.

k riI I I s('- rt(x)h'(x) + g@(x)h(x)

125. n: l: f'(x) = xcosx * sinx
n = 2: f'(x) : x2cos x * 2x sinx
n = 3: f'(x) : x3 cos,r * 3-r2 sin x
n = 4: f'(x) : xa cos.r * 4-r3 sin x
General rule: /(x) = r'cos.r * nx(n-r) sin x

127. y' : -11x2,y":2/x3,
aty" + 2x2y'= x3(21x3) + 2x2(-l/x2)

:2_2:0
129. Y'= 2cos x,y": -2sinx,

y" + y : -2sinx* 2sin-r + 3 = 3
l3l. False. dy/d, : f(x)s,6) + e7)f,(x) 133. True
135. True 137. f(x) : 3x2 - 2x - |
139. f'(x) : 2lxl;f "(10) does not exist. t4l. proof

Section 2.4 (page 137)
Y:f\k)) u:skt y=ftu)

1. 1':(J; -3;r u:5x-8 ,--rt3.y:aGt-i u:xt_ 7 "y:.G
5.):csc3x u:csc.r !=u3
7. l2(4x - t)z 9. - 108(4 - 9r)3

lt. j(5 - t)-trz1- l) : - ttQ,tr=)
13, +(6.r, + t)-2/3(t2x): axp/gaT-ff
15. 

'(e 
- ,21-t/n(2x) = -x/XF - *ry fl. -t/(x - 2)2

le. -2(r - 3)-3(r) : -2/(t - 3)t zr. -r/fzJ@Tfi]
23. x2f4(x - 2).(l)l + (x - 2)a(2x) : x(, - i)r(2, _ z)/r\
". "(;), t - x2l-t/2(-2x) + u - x2)t/21) : :#,
27. G2 + 1)t/2(t) - x(1/2)(x2 + t) t/2(2x)

37. (l - 3x2 - 4x3/2)/lzJi(x2 + t)r)
2

\--,/
-2

The zero of y' corresponds to the
point on the graph of the function

u where the tangent line is horizontal.

y'has no zeros.
4

n;V,.t& +T39, -

(b)

qt. -lnx sin(z'.r) t cos(zx) + tl/x2
3

r.A lk^**11 IV "

The zeros ofy'correspond to the points
on the graph of the function where the

s tangent lines are horizontal.-5

43. (a) I 6) 1; fn. slope of sin ax ar the origin is a.
45. -4 sin 4.r 47. 15 sec2 3x 4g. 2rrz x cos(zrx)2
51. 2 cos 4x 53. (- I - cos2 x)/sin3 x
55. 8 sec2 x tan x 57, l0 tan 5d sec2 5d

59, sin 2dcos 20: )sina|
6t. 9liitg-:=U ut.++ 2xcos(2x)2

65, 2 sec2 2r cos(tan2x)

67. s,(r) = -^Ilj- 9 69. f,(.r) : I l5x2 _3Ji+6t_2.5 __.J \^' Ut_2)2' 5

71' f'(t): $' -t 73. v' : - 12 sec34x tan4x,o
75. (a) 8x-5y-7=0

2

2r-y-2rr=O
2

2

8'0/2) : -33-r+y-3=0

24x*y+23=O
14

2

4*-y+(l-n)=0
4

J\ !\
(;.')

-4

6

77. (a)
(b)

79. (a)
(b)

81. (a)
(b)

25.

33,

x2+l
-2(x+5)(x2+tlx-2)

(x2 + 21t ,r. -9(t - 2vl2
(u + l)a

2((x2 + 3)5 +.rx5(.r2 + 3)4(Zr) + l)
= 2ox(f + 3)e + 2(x2 + 31s + 20x2(x2 + 3)4 + 2x

83. (a)
(b)
(c)u. )e + Q + *"'1"'1-"'()(2 + lrrz1-r12)(i "')

85. (a) s(0) :0
(u) y:1

il

(c) 3
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" (;,+)(+ +) (T,') e1 2e4o(2-7x)2

ts. --2 ^(x - 6)'
95. 2(cos x2 - 2x2 sinx2)
99. /"(.r) : -4-x2 cos(x2)

101.

r 11.

113.

117.

(c) Because x, the number of units produced in / hours' is not
a linear function, and therefore the cost with respect to time
t is not linear'

119. (a) Yes, if /(x + p) =/(x) for all x, then f'(x + p) : f'(x)'
which shows that/'is periodic as well'

(b) Yes, if s(x) =/(2x)' then s'(x) = 2f'(2x)' Because /'is
periodic, so is g'.

121. (a) 0
(b),f'(x) : 2 sec'r' sec'rtani : 2 sec2xtanx

s'G) : 2 tanx sec2 x = 2 sec2 x lan x

f'Q): s'G)

Answers to Odd-Numbered Exercises

123. Proor 125. f'txt: t"(ffi).,r * t,
127. f'(x): cos.rsin.r/lsin xl,x * kt
129. (a) P,(.r) : 213(x - nl6) + 2/'4

87.3x+4t-25:0

P,(x) : s7(:J3)tx - nl6)2 +
3

A43

213(x - 1116) + 2/J3
P2
The accuracy worsens as
you move away from
x: n/6.

(b) (c)
(d)

97. h"(x) = 18x + 6,24
- 2 sin(x2),0

103.

The zeros of/'correspond The zeros of/'correspond
to the points where the graph to the points where the graph

of/has horizontal tangents. of/has horizontal tangents'

The rate of change of g is three times as fast as the rate of
change of/.
(a) s'(x) = /'(x) (b) h'(x) : 2f'(x)
(c) r'(x) : -3f'(-3x) (d) s'(r) : f'(x + 2)

(a) l
(b) s'(5) does not exist because g is not differentiable at 6'

(a) 1.461 (b) - 1'016
0.2 rad, 1.45 rad/sec 115' 0.04224 cm/sec
(a) x : -1.637t3 + l9.3lt2 - 0.5/ - I

tt',t 4: -294.66t2 + 2317.2t - 3o'dt

131. False. ltf(x) : sin22x,then/'(x) : 2(sin 2x)(2cos2x)'
13i1. Putnam Problem Al,1967

Section 2.5 (page 146)
1. -xly 3. - -,58 s' (r - 3x2)lQY - x)

?. (1 - 3.r'zy3)/(3x3Y2 - l)
9. (6.11 - 3x2 - 2Y2)l@xY - 3x2)

lt. cos -rl[4 sin (2,v)] 13. (cos -r - tan,v - l)/('r sec2 v)

t5. [y cos(xy)] /lr - , cos(rY)l
17. (a) y, = J6+=-F:tz: -J6[=7

(b)
l2 l''' ="a=

=7-

t2

1lt2

y= "6-c
,,=!uB=V;n= -\"ry==

4x l6x(c) \' :1==-:
5 J25 - x') 25r
16x(d) r'': -:;-25\

,r. -i.-i 23' yk# 4st' 
Undefined " - tn'-:

27. -sin2(x * y)or -# o 29. -l 31' o

itil, y = -x't 7 35. ) = -x * 2

s7.:- = J3xl6 + 8{313 3s. v: -i" + if
4t, (a) ,v : -2x * 4 (b) Answers will vary'

43. cos2 y, -;. y . L. # 45. -4/l1
47. -361y3 aS' (3x)l@Y)
51.2x+3y-30:0

x

107.

19. (a)
(b)

x a -l 0 2 3

f '(r) 4 z
3

I
3 -t -4

g'(x) 4 z
3

Il -l a -4
h'(x) 8 !

3
2_

3 -2 -4 -8
r'(x) t2

s'(x) I
3 -1 -2 -4
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