MA1S11 (Dotsenko) Solutions to Tutorial/Exercise Sheet 10

Week 12, Michaelmas 2013

1. Evaluate the indefinite integrals
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Solution. a) Let us do the u-substitution u = 2 + 34/, so that
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making the integral become
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For b), we use u = 1 + 4z so du = 4dz, and dx = %du. Plus, we have to substitute
r = i(u — 1) back in to the equation, the equation has z* in it and
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2. Evaluate the integrals
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Solution.  a) is fairly obvious: we know an antiderivative of sinz, that is —cosx
hence
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For b), we know an antiderivative of 32, it is /3 and of y =3, it is —%2, hence
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3. Evaluate the integrals
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Solution.  For a), let us consider the u-substitution v = 3w + w?, so that du =
(3 4+ 2w)dw. When w = —1 by substituting back in we have u = —2 and when
w =5, u = 40, hence
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For b) let v = sinz, so that du = cosx dz. When x = —7 we have v = 0 and when
x = m/2, we have u = 1, giving
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4. Evaluate the integral
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Solution. We note that the function /2 + |z| is piecewise defined, and evaluate our
integral as
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5. Show that
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Solution.  Let us consider the u-substitution u = 1/x, so that du = —x—lg dz, that
is dr = —u% du. We note that for z = 1/2, we have u = 2, and for x = 2, we have
u=1/2,so
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so this integral is equal to its negative, and therefore vanishes.



