MA1S11 (Dotsenko) Solutions to Tutorial/Exercise Sheet 9

Week 11, Michaelmas 2013

1. Find the indefinite integrals of 2° — 4z, ¥/x + 1//z, 2* — cosz and (2 — 1)(z + 2).
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Solution. In this problem, we only ever need to use the formula [ 2" dx =
and the linearity property. Indeed,
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2. Evaluate the following integrals using u-substitution:
/(3:52 — 53z dx, /cosz(:c) sin(x) dx
Solution. With v = 322 — 5 we have du = 6z dz, so that
/(3:52 — 53z dr = %/ul/3du = é%u‘v?’ +C = %(3:52 — 53 1,

and for the second integral we obtain with « = sin(x) and du = cos(x) dz
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Solution. We first transform the integrand:
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The first summand gives an integral from the integral table, and the second one is
solved by wu-substitution, as sinxz dz = —d(cosx), so
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4. Use (repeated) integration by parts to evaluate the integral [(z* — 1)e* dx.
Solution. We have

/(x3 —1)e"dr =

:/(x3—1)d(ew):(x3—1)e$—/e d(a® — 1) = (2% — 1)e* - / *(342) dr =
= (2% — 1)e® — /3:52 de® = (2° — 1)e” — 322" + [ e"d(32%) =
= (2% — 1)e” — 322" + /ex(Gx) dr = (z° — 1)e” — 322" + /6x d(e®) =

= (2% —1)e” — 322" + 6re” — /ex d(6z) = (2° — 1)e” — 3z%e” + 6ze” — 6 / e’dr =

= (2 = 1)e” — 3z%e" + 6ze” — 6e” + C =
= (2° — 32 + 62 — T)e* + C.



