Math 125 Worksheet #10 Solutions
1. Evaluate the following improper integrals.
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This is improper for two reasons: There is a vertical asymptote at z = 1 and the
upper bound is infinite. To evaluate, we must consider two improper integrals of
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the form / v and / * for some value a in the interval (1,00). For
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simplicity, I will use a = e.
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Note: It is unnecessary to compute both of the above improper integrals. Once
it is known that one of the improper integrals is infinite, then we can determine
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that / is divergent.
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Note: The integrand has a vertical asymptote at x = 0.
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Thus, / —— dx diverges since it is infinite.
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To calculate this 1mpr0per 1ntegral we must compute two improper integrals of

the form / ~* 4z and / ze ™ dx for some value a. For simplicity, T will
a
use a = 0.
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t—oo T t—oo g e I
u=Inzr — du:%daz
zlim—llnx—lﬁ dv=Ydr — v=-1
S0 T x @ @
T 1 _ 1,1 1
—tlirglo—tlnt ;tolne+ o
Note: Using L’Hospital’s Rule, we have that
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