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[5] 1. (a) First we rewrite the denominator by completing the square:
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Now let u = 4z — 3 so du = 4dx and }Ldu = dx. The integral becomes
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3] (b) Observe that
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So let u = ¢’ and du = €' dt. The integral becomes
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3] 2. (a) Letw =1In*(z) so dw = dx. Let dv = dz so v = x. Then

/ln2(x) dx = r1n®(z) — /J;  2In(@) dx
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Here we can use integration by parts again (or our result from class) to find that

/ln(x) dx = zn(z) —z + C,

and so
/lnz(a:) dr = zln*(x) — 2[zIn(z) — 2] + C
= zIn’*(z) — 2z In(z) + 2z + C.
4] (b) Let w = arctan(z) so dw = dzr. Let dv = xdx so v = 122 Then
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/a: arctan(x) dx = 5:102 arctan(z) — 5/ N i o dx.

To evaluate the remaining integral, in principal we need long division (because this is an
improper rational function). However, because the numerator and denominator are so
similar, we can more straightforwardly write:
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Either way, we now have
1, 1
xarctan(z) de = 57 arctan(x) — 5[3: — arctan(z)] + C
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= 5.’1’2 arctan(z) — 3% + 3 arctan(z) + C.

5] (¢) Let w = sinh(3t) so dw = 3cosh(3t) dt. Let dv = cos(7t) dt so v = % sin(7t). Then

/sinh(Bt) cos(7t) dt = %sinh(Bt) sin(7t) — %/cosh(Bt) sin(7t) dt.



Now we use integration by parts again. Let w = cosh(3t) so dw = 3sinh(3t). Let
dv = sin(7t) dt so v = —1 cos(7t). We have

1
/Cosh(Bt) sin(7t) dt = —z cosh(3t) cos(7t) + % /sinh(Bt) cos(7t) dt.

Now we note that the original integral has reoccurred, so putting all of this together we
have

/ sinh(3t) cos(7t) dt — % inh(3t) sin(7¢)
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== sinh(3t) sin(7t) + % cosh(3t) cos(7t) — % /sinh(?)t) cos(7t) dt

1
% /sinh(St) cos(7t) dt = 2 sinh(3t) sin(7t) + 43—9 cosh(3t) cos(7t) + C

/sinh(St) cos(7t) dt = %sinh(i%t) sin(7t) + 53_8 cosh(3t) cos(7t) + C.



