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Question 1 — 6 marks

Compute the following integrals. Remember that exp(z) = e”.

(a) /(sin 6)3(cos 0)* do (b) /zsinz dz

™2 cosy -
(c) /0 \/m-exp (Vsmy) dy

Question 2 — 4 marks

Compute the following integral: / tsec?t dt.

Solutions 1 — 2 marks each

(a) Hold on to a single power of sin @ and change sin?# into 1 — cos? 6, and then sub u = cos 6:
/(sin 0)*(cos 0)? df = / sin? @ cos® fsin 6 df
= /(1 — cos? 0) cos® fsin ) df

:_/(1_u2>u2du:—/(u2—u4)du

1 1
:—u3/3+u5/5+C’:—500836’4—5003504—0

(b) Integration by parts. Choose f = z and ¢’ = sinz. Hence f' =1 and g = —cosz
/fg’dz:fg—/f’gdz

/zsinz dz:—zcosz—l—/cosz dz

=sinz —zcosz +c¢

(c) Substitution integral. Put u = /siny. So 3—;‘ = Z\C/O%

™2 cosy y=r/2 qy
Y . exp(+/sing) dy = 2% eu q
/0 SovT exp( sin y) y / dye y
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Solutions 2

Integrate by parts. Choose f =t and ¢’ = sec*t, so f/ =1 and g = tant

/fg’dtzfg—/f’gdt

/tsec2tdt:ttant—/tantdt

This integral is either from memory, or a substitution one:

sint
/tantdt:/ dt u=cost,u = —sint
cost

1du
- 2= qt=— 1
/udtdt //udu

= —log |u| + ¢ = —log | cost| + ¢

Hence the integral we want is:

/tsecQtdt = ttant + log| cost| + ¢



