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SOLUTIONS

Chapter 5 Review Exercises
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using the substitution u = 2% 4+ 1, du = 2z dz (hence, z do = 3du) and
uw=1when x =0, u =2 when x =1
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using the substitution v = 7t, du = 7 dt (hence, dt = %du) and u =0
when ¢t =0, u =7 when x =1

21. | du==-—=+C=u'"+C=vV22+42+C
\/(1;24—43; \/> 2 21/2

using the subst1tut10n u = 2?+4z, du = (2z+4)dz (and (z+2)dz = Jdu)
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using integration by parts with u = Inz, v = 2*/4, du = (1/x)dz, dv =

x3dx
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using integration by parts with u = y, v = =3¢ 0% du = dy, dv =
3
e~06vdy. Here v is obtained from dv by v = [dv = [ e %%dy = —10 [ evdw =
106“’ +C = —2e7%% 4 C (uses substitution w = —0.6y).
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using integration by parts with v = Inx, v = %a:5/2, du = %daz, dv =

23/2dx



2 SOLUTIONS

28. /sin:ccos(cos z)dr=— [ cosudu= —sinu+ C = —sin(cosz) + C

using the substitution v = cosz, du = —sinz dz
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using the substitution u = €*, du = €® dx (so that €2* = (e)? = u?), and
u=1when x =0, u =e when x =1

47. Az =1/10, f(z) = V1424

(a) 710 = o5[v1+2V1+0.17+2v1+0.214+ 21 + 0.3T+2v/1 4+ 047 +
21+ 0.544+2v/1 + 0.644+2v/1 + 0.744+2v/1 + 0.844+2v/1 + 0.94+/1 + 14] ~
1.090608

(b) M0 = 5[V1+40.05" + V1+0.15% + v1+0.25% + 1+ 0.35% +
V1+0.45%4+v/1 + 0.5574+v/1 + 0.65+v/1 + 0.754++/1 + 0.854++/1 + 0.95%] ~
1.088840

The function is concave up, so (a) is an overestimate (the trapezoids cover
the area under the graph completely), while (b) is an underestimate (the
excess in every rectanlge is less than the undercoverage)
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————2. The denominator is always greater than 1 and the maximum
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of the numerator on the interval [0,1] is 8 (at x = 1). Hence on [0, 1],

[f" ()] < 8.
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(a) |E7| < AEA——A%;:w11006667.

In order for the error to be less than 0.00001, we need to choose n such

8
that o2 < 0.00001. Thus, n? > 0.00012 and n > 258.2. It suffices to take
n = 259. ( )3
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b) | Byl < ——% = 0. 4
(b) [Em| < 5 gz ~ 0-00333

In order for the error to be less than 0.00001, we need to choose n such
8
that 242 < 0.00001. Thus, n? > and n > 182.6. It suffices to take

4n?2 0.00024
n = 183.
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using the substitution v = 2z + 1, du = 2dz, and v = 3 when z = 1,
u=2t+1when oz =t
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57. / e ?* dx is divergent because e"2* > 1 on [—o0, 0]
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using the substitution v = Inz, du = —dx = —, and v = Int when = = {,
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