Solution 7.8-Winter 2008
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2. (a) Since y = 231_1 isdeﬁnedandconﬁmmusou[l._2],f C— dzx is proper.
1

1
(b) Since y = 231_1 has an infinite discontinuity at = = %,f 2x1_ g dz 15 a Type II improper mtegral.
0

(c) Since f IST ~_ der has an infinite interval of infegration, it is an improper integral of Type L
- x

(d) Since y = In(x — 1) has an infinite discontimuty at = = 1, ff In(x — 1)dx 1s a Type II improper integral.
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15. [ sinfdf = t]im f;ﬂ sinf df = t]im [—cos 9]; = tlirn (—cost + 1). This limt does not exist, so the integral 1s
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27. — dxr= lim 3z " dr = lim |:——} =—— lim (] - —) = o0. Drvergent
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49, For.rf}ﬂ,%_l_l{%=x—t. ﬁmx—tdrismnvergentbyEquaﬁouzmmp=2>l,soﬁmxsildxiscome%em
. Vg . =z g = oz .
bytheCﬂmpansonTheorenlA I3+1dr15acoﬂstant,so[] 9:3+1d9:=_£ I3+]d:r+/1 xs_'_ld.rlsalso
convergent.
50.F0rx21,2+;:_m>% [since e—* = 0] ‘:-% fmidxisdivergeutbyEquatmILZWiﬂlp=1gl,so
1

f 2te dz 1s divergent by the Comparison Theorem.
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by Equation 2 with p = 1 < 1. Thus, [ f(z)dz = [ f(z)dz + [{° f(z) dx also diverges.

51. Forx > 1, f(z) = = l,sof flz) de divergesbycomparisouwithf e dx, which diverges
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57. f p = l,thenf Z—tim [ = lim [Inz]! =co.  Divergent
o P ot )y = t—o0t
U dx Udx . . . .
pr?él,thenf — = ljm+ — [note that the intepral is not improper if p < 0]
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Ifp>1thenp—1:>0,s0 s oo as t — 07, and the integral diverges.
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Thus, the integral converges if and only if p < 1, and in that case its value is 1#
- p
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