A42

Answers to Odd-Numbered Exercises

Section 2.4 (page 137)
y = flglx) u =g v =flu)
1. y=(5x— 8)* u=>5x—28 y = ut
y=Ux*-7 u=x3-17 y=Vu
5.y =cscix u=cscx y=u’
1 124x — 1) 9. —108(4 — 9x)3
M35 - 072(-1) = ~1/(2/5=7)
13. 3(6x2 + 1)72/3(12x) = 4x/3/ (62 + 1)2
15. 39 — x2) "4 (=2x) = —x/Y O —2DF 11, —1/(x — 2)2
19 —2(:-3)73(1) = =2/t - 37 2. —1/[2/(x ¥ 27
23. X[4(x — 2P3(D)] + (x — 2)4(2x) = 2x(x — 2)3(3x — 2)
mJG%~ﬁwwﬂﬂ+u<mwn=L1E-
2 /1T — x2
27. ( + DY2(1) — x(1/2)(x2 + 1)=1/2(2x) _ 1
x2+1 V(@ +1)3
29 —2(x + 5)(x2 + 10x — 2) -9(1 — 2v)2
' (2 +2)3 (v+ 1)
33 2((x% + 3)% + 0)(5(x2 + 3)*(2x) + 1)
= 20x(x* + 3)° + 2(x2 + 3)5 + 20x2(x2 + 3)* + 2
35. l(2 +2+ x‘/z)'/z)'“(%(Z + x'/z)'ﬁ)(%x'“)

2
1

8&(@7)( 2 + m>

37. (1 = 3x% — 4x32) /[2V/x(x2 + 1)3]

39.

a.

61.
65.
67.

n.
75.

79.

. (a) 1
45,
51.
55,

59.

@

The zero of y’ corresponds to the

point on the graph of the function

s Where the tangent line is horizontal.

v’ has no zeros.

I

—[7x sin(7x) + cos(mx) + 1]/x2

3

The zeros of y correspond to the points

v

A

on the graph of the function where the
tangent lines are horizontal.

i

‘9“\}5

-8

—4 sin 4x

2cosdx 53 (—

8sec’xtanx  57.

(b) 2; The slope of sin ax at the origin is a.
47. 15 sec? 3x

49. 272 x cos(mx)?
1 — cos? x)/sin? x
10 tan 56 sec? 560

sin 26 cos 260 = %sin 460

67 sin(mt — 1)
cos3(mt — 1)

63. . + 2x cos(2x)?

2Vx

2 sec? 2x cos(tan 2x)

t+3

/

/i — 5 -
) = S
(a) 8x —5y—-7=0

(b) :

= — =
s VE+6r—2'5

6 (o — _—15x* 3
69. f(x) = @ -27 5
1.y’ = —12sec?4xtan 4x, 0

7. (a) 24x+y+23=0
(b) 14

)

7
6

-6 f

L/

-2

@ 2x—y—-27r=0

(b) 2

-2

8. ) dx—y+(1-m=0
(b) <)

o

N VAN
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\/ fe

-2

- (a) g(1/2) = -3

(b) 3x+y—-3=
()

o

-4

85. (a) s(0) =0
0 b) y=1%

(c) S
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Answers to Odd-Numbered Exercises

P,(x) = 5/(33)(x — /62 + 2/3(x — m/6) +2//3
cd (¢) Pz
(d) The accuracy worsens as

you move away from
x = m/6.

= 2(sin 2x)(2 cos 2x).

87. 3x +4y—25=0 8 2 =10
\N& 123. Proof  125. f'(x) = 2.x<m>,.r #+3
o /— ! 127. f/(x) = cos x sin x/|sin x|, x # k7
129. (a) P,(x) = 2/3(x — @/6) + 2//3
-4
733\ (57 33\ (37 . (b)
89. (6. 3 ) ( 2 ) (7 o) 91. 2940(2 — 7x) ,&j
2
93— _ il
(X . 6); 1.5 PI 15
95. 2(cos x2 — 2x2sinx?)  97. h”(x) = 18x + 6,24 =1
99, f”(x) = —4x? cos(x?) — 2sin(x?), 0 131. False. If f(x) = sin? 2x, then f/(x)
101. 7 103. ! 133. Putnam Problem Al, 1967
) !
' -3 -1 2 '
r
The zeros of f’ correspond The zeros of f’ correspond
to the points where the graph  to the points where the graph
of f has horizontal tangents. of f has horizontal tangents.
105. The rate of change of g is three times as fast as the rate of
change of f.
107. (a) g'(x) = f(x) (b) h(x) =2f(x)
© r(x) = =3f(=3x) @ s'(x) =flx+2)
X -2 | -1 0 1 2 3
Fe | 4| 2|3 -1]-2|—4
g) | 4 | 2 | 5| -1 |-2|—4
)| 8 | £ | 3| -2|-4] -8
r'(x) 12 1
sG) | -3 | -1 | -2 —4
109. (a) 5
(b) s’(5) does not exist because g is not differentiable at 6.
11. (a) 1461 (b) —1.016
13. 0.2 rad, 1.45 rad/sec  115. 0.04224 cm/sec
17. (a) x = —1.63763 + 19.317> — 0.5t — 1
(b) ‘Z—f = —294.661> + 2317.2t — 30
(¢) Because x, the number of units produced in 7 hours, is not
a linear function, and therefore the cost with respect to time
t is not linear.
119. (a) Yes, if f(x + p) = f(x) for all x, then flx + p) = fx),
which shows that f” is periodic as well.
(b) Yes, if g(x) = f(2x), then g'(x) = 2f(2x). Because fis
periodic, so is g".
121. (a) O

(b) f’(x) =2secx - secxtanx = 2 sec? x tan x
g/(x) = 2tan x sec? x = 2 sec? x tan x

) =g’
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