Solutions 7.8--Spring 2008

1. (a) Since [ 2* e==" dz has an infinite mnterval of integration, it is an mmproper integral of Type L
(b) Since y = sec x has an infinite discontinuity at z = Z, f;r“ sec x dx 15 a Type IT improper integral.
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(C) Since = m

2
has an infinite discontimuty at = = 2,f ﬁdr 1s a Type II improper integral.
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(d) Since f +—I—5 dz has an infinife mterval of integration, 1t 1s an improper integral of Type L.
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Divergent
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Convergent
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18. [ ————= = lim ———|dz = 1im | 2
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21. f 2 G lim | R by substitution with —tim Y _ © Divergent
1 T t—oo ] 1 u=Inz du=dz/z t—oo 2
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26.

51.

f zarctanz . zarctenz Let « — arctan z, dv = L_Theﬂduz_‘r:
A Y A (47 =
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xarctan x dor — _1 arctanx 4 1 dx z = tané,
(1+I2)2 2 1+I2 2 (1+I‘2}2 dx = sec” 0 df
1 arctan = + 1 sec” @ df
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It follows that
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. Forx > 1, ~ ,‘:~; [since e—* = 0] ::-;. delsdlvergmtbyEquatmILZMﬂlp:lgl,so
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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.

Forz > 1, f(z) = = %,sof flz) de divergesbycomparisouwithf %d.r,whichdiverges
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