Integration

Cambridge International AS & A Level - Mathematics 9709
Paper 3: Pure Mathematics 3 - Exam-style question bank

Original Steps to Conquer practice questions in the style of recent 9709 Paper 3 examinations - not past Cambridge questions.

Marks are shown in brackets [ |. Give non-exact answers to 3 significant figures (1 d.p. for angles) and show full working.

Questions

1

10

- 3
Find/(462 iy} +5sec2(5x)> dz . [5]

/4
Evaluate /0 sin2zdr g

2
x
Evaluate /o 22+ 4 dz , giving your answer in exact form. [4]

Tr+1
Using partial fractions, find / (z +1)(2z — 1) dz .[5]
/2 )

i d
Evaluate /O ST AT 4]
Find / zedz 5]
Evaluate /1 nzdz 4

/2 3

Using the substitution © =sinz | evaluate /0 sinzcoszdr g

Find the exact area enclosed by the curve ¥ = €” | the line ¥ =1, and the lines 2 =0 and
r=1In3 [5]

The region under the curve ¥ = 2¢™*  from = =0 toz =In2 js rotated through 360° about the

z-axis. Find the exact volume generated. [5]
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Worked solutions

Full methods with final answers. Other valid methods may also earn full marks.

1 [ 4e* dz = 2¢*

3

3
% dr=—"ImPz+1
J-ggpde=—ghf2z+1|

[ 5sec?(5z) dz = tan 5z

3
. . 9% _ 2
So the integral is 2¢ i |22 + 1] + tanbz + C

2 [sin2zdz = —}cos2z
foﬂ/‘l sin 2z dz = [—%cos 2z 3/4

- _1 m oy 1 -1
= —5cos 5 + 5cos0 = 5

f'(=)
3 Recognise the integrand as 2f(z) » where f(z) = 2* + 4

x
z2+4

J

dz = $In(z* + 4)
[Lln(z? +4)]2 = L (In8 — n4)
The value is 3102

Tz +1 2 3

4  From partial fractions, (z 1 1)(2z — 1) =z +1 T o1

3
Therefore the integral is 21212 +1[+ 5ln |2z —1[+C

sin?z — 1—cos2z
5 Use p 2
1- 2
foﬂﬂ sin?zdz = Oﬂ/z TP e

2

2 4

B {m sin2m]”/2

0

™
The value is 7.

6  Use integration by parts with v =z and dv = e*dz

Then du=dz and v= 3€*
1
Jze*dz = geh — fieh dz

Z

2

1
eZz _ Ze2z +C

7  Using integration by parts, /Inzdz =zlnz —z+C

[{Inzdz =[zInz — 2§

Atz =e thisise—e=0 ;atz=1 thisis0—-1=-1

The value is L.
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Letu=sinz  godu=coszdz
Whenz =0 uv=0;whenz=% ,u=1,

1
The integral becomes Jovtdu

S

This is [$4*]o =

For0<z<In3 ,ew21'

Area = )2 (e” — 1) d
e el

=(3-In3)—(1-0)=2—1In3

In —z
Volume = 7 fo 2(26 )? dz

In2 _
:47rf0n e 2 de
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