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Analysis I (MTH1032)

Worksheet 13 - Solutions

Part 1: Exercises.

Question 1.
1. We use integration by parts (and the Fundamental Theorem of Calculus)
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2. We use the change of variables x = g(t), where g(t) = v/t — 1 is continu-
ously differentiable on (1,00) and maps the interval [2, 3] bijectively onto
[1,v/2], so that
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Question 2.

1. We split the integral into two parts

a 0 a
f(z)dx = 3 f(x)dx—i—/o f(z)dz.
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In the first integral we use the change of variables z = —t and obtain

Oaf (e)dz = / = /0 ptd = /0 o= - /O " f(a)da.

Hence, we have

a 0 a
f(z)dz = 9 f(x)dx —l—/o f(x)dx = 0.

—a

2. We split the integral into two parts

a 0 a
f(x)de = _af(x)dx—i—/o f(z)dz.

—a

In the first integral we use the change of variables z = —t and obtain

Oaf(ﬂc)d:c—/aof(—t)(—l)dt—/Oaf(—t)dt—/Oaf(t)dt—/oaf(x)dx.

Hence, we have

’ flx)dx = 3 f(z)dx + /Oa f(z)dz = 2/Oa f(z)dx.
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Question 3.

o0
We use induction over n to prove I'(n + 1) = [ e *¢"dt = n!l. We have, using
0

the Fundamental Theorem of Calculus,
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n—n+1: Now we assume that, for some n € Ny, we have [ e '¢"dt = n!. Using
0
integration by parts we obtain
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=(n+1) /OOO e "dt = (n+ 1n! = (n+ 1),

which completes the proof.



