MATHG6103 Differential & Integral Calculus
MATHG6500 Elementary Mathematics for Engineers

Problem Sheet 6 Solutions

1) Find:

a) /xcosa: dx

Let u = x and v = cosz. This means v’ = 1 and v = sinz. Using integration by

parts:
/ZL’COSZL’ dr = uv — /u"u dx

=zsinx — /sinaz dx

=xsinx +cosx + ¢

b) /5ylny dy

Let u = Iny and v = 5y. This means v’ = % and v = %yg. Using integration by

parts:
/5ylny dy = uv — /u’v dy
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Let v =t and v' = e'. This means v/ = 1 and v = e’. Using integration by parts:
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d) /ex sinz dx

Let u = e” and v' = sinz. This means v’ = ¢* and v = cosz. Using integration by

parts:
1
/ez sinx dr = [uv](l) - / u'v dx
0
=e"cosx — /ex cosz dx
Using integration by parts on this integral gives:
/e‘r cosx dr = —e®sinx + /ez sinx dx
Therefore:

e’sinx dr = e*cosx + e*sinx — /emsinaz dx + ¢

2 | e*sinz dr =€ cosx +eFsinx + ¢
. e*cosx + efsinx
e’sinx dx = > +c

—— —

4
°) /(x—i—l)(a:—Q) dx

First, split the integrand using partial fractions:
4 A n B
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Therefore:

/4dx:4/'1 dr—2 [
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First, split the integrand using partial fractions:
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Therefore:
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2) Find

by two different methods.

Partial Fractions
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Therefore:
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In special case
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Substitution
Let u = 22 — 1.
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Bonus Question: Show that the answers obtained from the 3 methods above are all
equivalent.



