
Answers to Odd-Numbered Exercises

77.y:2r-t

20

20
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7s. f'(x) = 3 * cosr * 0forallx. 81. x - 4y + 4:0
83. 3.64

Y:4x-4

/(l) appears to be close to - l.
f'(t) : -r

1.24

(3.9,7.7019),
S(x)=2.931"-3.924

105. (a) R(v) : O.4l7v - 0.02
(b) B(v) : o.oo56v2 + o.oolv + o.o4
(c) I(v) : 0.0056y2 + 0.418v + 0.02
(d) 'j (e) r(Y) : 0.0112v + 0.418

7(40) = 6.366
7(80) : 1.31a

120 I(100) : 1.538

1f; Slopping distance increases at an increasing rare.
107. v'(6): 108 cm3/cm 109. proof
111, (a) The rate of change of the number of gallons of gasoline

sold when the price is $2.979
(b) In general, the rate of change when p :2.979 should be

negative. As prices go up, sales go down.
113. y:2x2 - 3x-r 1 115.9x + y:0,9x * 4y + 27 :0111.a=!,0:-!
119. /,(x) : lsinxl is differentiable for all x * nn,n an integer.

fr(*) : sinlxl is differentiable for all _r # 0.

Section 2.3 (page 126)
1. 2(2x3 - 6x2 + 3x - 6) 3. (l - stzlt(zJ)
5, x2(3 cosx - xsinx) 7. (t - x2)/(x2 + ll2
9. (l - sf)/lzJi(x3 + Dr) tl. (*cos x - 2sinx)/x3

13. f'(x): (r3 + 4x)(6x + 2) + (3x2 + Lt - S)(Zx2 + q\
: l5xa * gx3 * 2lx2 + l6x - 20

f'(0) : -20
15. .f',(x) : x2-6x+4

(x - 3)z
17. f'k) = cosx - xsinx

103.10t.

E

o

o)r(x):36-a)+8:3x-4
The slope (and equation) of the secant line approaches that
of the tangent line at (4, 8) as you choose points closer and
closer to (4, 8).

(c)

-2
The approximation becomes less accurate.

87.

89.
93.

False. Let/(.r) = x and g(x) : _r + t.
False. dy/dx : 0 91. True
Average rate: 4
Instantaneous rates:
f,(t)=a:f,(2):a

95. Average rate: j
Instantaneous rates:
f'(1):r;f'(2):!

f11) : -14
Function Rewrite

lg. r.= x2 + 3x ., = 1", 3. j ' 7-+ j,
n. ,-: * r': 9" 'tx' I

L.3/2
21. y: t y: {xt;t.

x>0

,'e): {e -
Differentiate

.z-1Y':ix+-

.12v : -7r-'
y,:2x-t/2 y, =

.x>

tr)

Simplify
, 2x+3

,t2
' 7x3

2
/-,

-,/ X
0

(a) s(r) : -16t2 + 1362;v(t) : -3r, (b) -48 ftlsec
(c) s(l) : -32ft/sec; s'(2) : -64ft/sec
(d) r: JEA - 9.226 sec (e) - 295.242 ft/ sec

,U.6')- t)(-3 - 2x't - (4 - 3x - x2)(2x) _ _33r' ={**1Y'*+l
27. I - t2/(x + 3)2 : (az * 6x - 3)/(x + 3),

?t
29. jx-t/2 I !-* 3/2 : (3x + ll/2x3,2
31. 6s2(s3 - 2) 33. -(2x2 - 2x l-3)/lx2(x - 3)zl

60

>50
E

5,
f,o

t0

I 4 6 8 l0
Time (in minures) 168

Time (in minules)

tfr

(d)

Ar -3 -2 -l - 0.5 - 0.1 0

f(4 + A,x) 2.828 5.196 6.548 7.'702 8

r(4 + Ar) -l 2 5 6.-5 7.7 8

Ar 0.1 0.5 I 2 3

f(4 + Ax) 8.302 9.546 l l. 180 14.697 18.520

T(4 + Ax) 8.3 9.5 ll 14 l7

99. v(5) :7lm/seq u(tO; : 22mf sec



35, (6x2 + 5)(x - 3)(x + 2) * (2x3 + 5.rxlx.r + 2)
+ (2x3 + 5;X; - 3)(l)
: l0xa - 8x3 - 2lx2 - 10,r - 30

o, (r: - c:X2x) - (x2 + c2)(2r) -, - 4xc2
Jr. )\ )\x" - c'f (.r- - c-,-
39. r(t cos r * 2 sin t) 41. -(t sin t + cos t)f t2

43. -1 + sec2x: tan2x or' ;*- 6csctcotl
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q(d : -0.05a6t3 + 2.529t2 - 36.89t + 186'6

v(r) = 0.079613 - 2.16212 + 15.32t + 5.9
30 35

The average velocity on lO, t] is 57'75, on [t, z] is 41'25' on

[2, :] is 24:5, and on [3,4] is 8.25.

91. (a)

(b)

41. -6cos2x* 6sinx- 6sin2x

71. 25y - t2x * 16 : 0 73' (l' 1)

77. Tangent lines: 2Y * x:7:2Y -f x:

4 cos2 x

49. cscxcot.r - cos.r: cos.rcot2x 51. r(xsec2x * 2tanx)
Sl. 2xcosr t 2 sinx - x2 sin-r * 2xcosx

: 4x cos x + (2 - x2) sin.t

ss. (*i)rz | + ex-',[qtst#]
2x2+8x-l=- (r+rP

1
= it- t + tan.rsecx - tanrx)

-1

: ! sec x(tan x - sec x)

l-sin0+Ogos0 59.(l - sin 0)r
-2cscxcotx . E

v : 
---------------- 

. -tv J' (1 - cscx)'
61. h'(r): sect(r:arnt- l)1t2, llrt
tiil. (a) r = -3x- | 65' (a) r:4x+25

(b) 3_(b)

67. (a)4x-2y- n*2:0 69.2y+x-4:0
4(b)

0.0796t3 - 2.16212 + 15.32t + 5.9
(c) e:

2
-935461: +2.529t2 -36.89r+ 186.6

A represents the average value (in
billions of dollars) Per one
million personal comPuters'

tal e'tO represents the rate of change of the average value per

one million personal computers for the given year'

93. t2x2 * t2x - 6 SS. 3/Ji 97. 2/(x_- t)3

99. 2cos.x - xsinx 101' 2x 103' |I Jx
105.0 107. -10
109. Answers will vary' For example: f(x) : (x - 2)2

v(3) = 27 ^1t""a(21 = -6mf sec2

The speed of the object is
decreasing.

t 0 I 2 3 4

s(r) 0 57.75 99 r23.75 r32

v(r) 66 49.5 JJ r 6.5 0

4(t') - 16.5 - 16.5 - 16.5 - 16.5 - 16.5

57.

75. (0,0), (2,4)
-l

111.

7e. /(x) + 2 = 86) 81. (a) p',(1) = 1 (b) q'@) = -r/3
83. (l8r + illQ-n cm:/sec
85. (a) -$38.13 thousand/100 components

(b) - $10.37 thousand/100 components
(c) - $3.80 thousand/1O0 components

The cost decreases with increasing order size'

87. 3l.55bacteria/h 89. Proof

J',(x '' -J(
*/

tr{
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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


