
" (;,+)(+ +) (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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53. At (4, 3):
Thngent line: 4x + 3,1' - 25 : 0
Normal line: 3x - 4.v : 0

At (- 3, 4):
Tangent line: 3-r - 4y + 25 : 0
Normal line: 4x + 3y : 0

55. x2 + !2: 12 jy/: -x/y - y/x = slope of normal line.
Then for (;u, y) on the circle, xn * O, an equation of the normal
line is y : (yo/x)x, which passes through the origin. Ifxo : g,
the normal line is vertical and passes through the origin.

57. Horizontal tangents: (-4,0), (-4, l0)
Vertical rangents: (0,5), (-g, 5)

,.,(Y')

),,: llQi + 7)x + (tJ1 + zll
_l: : - il? ll + 7)x - (zz - e.q)]
), : -+[(-4 - t)* - (zt - srt)]
).: -+[(.u7 +7)x-(tJ1 +zz)]

75. Proof 77. (6, -B), (-6, 8)
/1 /;

79, ) = -tir * 2.tr.y : ";- - 2Jj

t.l (#, -,'e)

Section 2.6 (page 154)
t. (a) +r (b) 20 3. (a) -i G) t
5.(a) -Scm/sec (b) 0cm/sec (c) 8cm/sec
7. (u) g cm/sec (b) 4 cm/sec (c) 2 cm/sec
9. In a linear function, if x changes at a constant rate, so does y.

However, unless a : I, y does not change at the same rate as x.
11. (4x3 + 6x)/Jyr ajpa 1

73. (a) 64ncm2/min (b) 256ncm2/min
15. (a) Proof

(b) When o: !.44 : fr ", \r/r.-- a - n d4 - l^," 6. dr _ g s-. wnen d : 3.dI : gr..
(c) If s and d|/dt are consrant, dA/dt is proportional to cos 0.

17. (a) 2/(9r) cmlmin (b) l/(l8z-) cmlmin
19. (a) l44cm2f sec (b) 7\\cm2lsec 21. 8/(405n)ft/min
23. (a) t2.5vo (b) fr m/min
25. (0 -|ft/sec; -'ft/sec: -f ft/sec

@) # tt2 /sec (c) $ radlsec
27. Rate of vertical change: ] m/sec

Rate of horizontal change: - J-l/tS ^/secE. (a) -750mi/h (b) 30min
31. -so/J85 - -5.42ft/sec 93. tu) f rtlr.. @; f ftlsec
35. (a) 12 sec (b) 1-6m rct (Jin)/iz0m/sec

73. (a)

\
l.*\r-

(0.0)(

\
-4 r=0

At (r,2):
Slope of ellipse: - 1

Slope of parabola: I
At (1, -2):
Slope of ellipse: I
Slope of parabola: - I

6it. Derivativer, 4: -I-dx-r
2

At (0,0):
Slope of line: - I
Slope of sine curve: I

Use starting point B.

dy:{
dxy

es. tat 9: 3'3 rbr v4 = 3rrtudx y 'dr dt

ar ot fr: +tr (b) -sin "r(#)= 3cos ",(#)
69. Answers will vary. In the explicit form of a function. the variable

is explicitly written as a function of -r. In an implicit equation,
the function is only implied by an equation. An example of an
implicit function is x2 + ry : 5. In explicit form it would be
n=$-x2)/x.

71.

Ryckie Holm


