Solutions 7.3 Part 2--Spring 2008

7.2 +2r=(2"+2x+1)—1=(z+1)*— 1. Letx +1 = 1sech,

+1 112 =12
s0 dx = secd tanf df and v/x? + 22 = tan §. Then ! Vix+1P -1
=yxt+2x
[ Va&? + 2z dx= [tand (sec tan0df) = [tan® 6 secddf f

= [(sec® 8 — 1) sec8df = [sec® 8d6 — [ sectdf
= Lsecd tanf + L1n|secf + tanf| — In|[secf + tan6| + C
= 3 sec tanﬂ—%ln|sec9+tan6|+C'=§(.r+1;}\jx2+2:c—%]n|x+1+\jx2+2:r|+c
32. (a) Letz = atanf, —% < 8 < Z_Then
2 2, 2 2 24
I— T doe — a” tan gaacc29d9= tan Hdﬁlz sec” f ]dgl
(x? 4+ a2)*? a? sec? § sec secd

= [ (sec® — cos 0) df = In|sec & + tanf| —sinf + C'

T - T x
=mX T I 4C=In(z+VaPtal) - ——— +C
a [13 Wl 4+ a2 [: ) W24 a2 !

(b) Let x = asinht. Then

2 . 12
I=anhtacoshtdt=ftanh2fdt=f(l—sechzf:}df=t—tanhf—l—0

a? cosh® ¢
x T
=sinh™'= — ——— +4C
a .|."a2 +$2

33. The average value of f(x) = v/=® — 1/x on the interval [1, 7] is

1 T\.".Ifz—l 1 “ tan @ where z = zec @, dx = sec § tan b df,
dr = = -secftand df 1
T—1 1 x 6 0 sec @ V."‘,!—lz‘lanﬁ__andazacc 7

=3 Js tan®0df = { [ (sec® 6 — 1) d6 = g [tan6 — 6]

= %[t&na —a)= —;(\/4_8—sec_1 7}

42. Note that the circular cross-sections of the tank are the same everywhere, so the ¥
3
percentage of the total capacity that 1s being used 1s equal to the percentage of any
cross-section that 1s under water. The underwater area is

A=27 V25— dy 5x

= [25 arcsin(y/5) + y /25 — yzr [substitute y = 5sin #]
-5

= 25 arcsin £ + 221 + 27 ~ 58.72 i

so the fraction of the total capacity in use 1s —{ a 58.72

~BF ~ 25 ~2 0.748 or 74.8%.
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