
2002

2003

A6.  Use the substitution  x + 2 = 2 tan θ to obtain ò ++
dx

xx 84
1

2

A5. Use the substitution                          to evaluateqsin1+=x ( )
.

sin1
cos2 

0   3 q
q
qp

dò +

2004

9. Use the substitution x = ( u – 1 )2 to obtain ( ) .
1

1
3dx

x
ò

+

2001

A3.  Find the value of ò 4

0
.4sin2

p
xdxx (5)

A5.  (a)  Obtain partial fractions for

(b)  Use the result of (a) to find

.1,
12 >

-
x

x
x

.1,
12

3

>
-ò xdx

x
x

(2)

(4)

A5.  Use integration by parts to evaluate ò +
1

0
.)1ln( dxx (5)

(5)

(3)

A10. Define

a)  Use Integration by parts to obtain the value of 
b)  Similarly, show that 
c)  Evaluate 

.1for   
1 

0  
³= ò - ndxexI xn

n

.
1 

0  1 dxxeI xò -=

.3I
.2for   1

1 ³-= -
- nenII nn

(3)

(4)

(3)

5. Express                      in partial fractions.

Evaluate 

6
1

2 -- xx

.
6

11 

0  2 dx
xxò --

(2)

(4)

(5)

2005

5. Use the substitution u = 1 + x to evaluate ò +

3 

0  
.

1
dx
x

x
(5)

13.

,1)(
 

1  3 dx
xx

kI
k

ò +
= ÷

ø
ö

ç
è
æ
b
aln

Express                 in partial fractions.

Obtain a formula for I(k) where                                expressing it in the form            where
a and b depend on k.

Write down an expression for          and obtain the value of 

xx +3
1

)(kIe .lim )(kI

k
e

¥®

(4)

(4)

(2)
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2005

2006

6. Find . 
1

612
24

3

dx
xx
xx

ò +-
-

2007

10. Use the substitution  u = 1 + x2 to obtain ( ) .
1

1

0 42

3

dx
x
x

ò +

).('obtain   ,0    where,sin)( xfxxxf p<<=

),()( xgxf =

a)  Given

b)  If, in general,                            where g(x) > 0, show that
stating the value of k.

Hence or otherwise, find

c)  Use integration by parts and the result of (b) to evaluate

,
)(
)(')('
xgk
xgxf =

ò
-

.
1 2

dx
x
x

ò -2
1 

0  

1 .sin xdx

15. (2)

(3)

(4)

(3)

17. (a)  Show that

(b)  By writing                                   and using integration by parts, show that

(c)  Show that

(d)  Hence, using the above results, show that

ò ò ò-= .coscoscossin 4222 xxxdxx

xxx 34 coscoscos =

ò ò+=4

0

4

0

224 .cossin3
4
1cos

p p
xdxxxdx

ò
+

=4

0

2

8
2cos

p pxdx

.
32
83cos4

0

4ò
+

=
p pxdx

(1)

(3)

(3)

(3)

4. Express                         in partial fractions.

Given that determine values for the integers m and n.( ) n
mdx

xxx
xx ln
6
6926

4 2

2

=
--
--

ò

( )6
692

2

2

--
--

xxx
xx

(3)

(3)

(5)

2008

4. Express                     in partial fractions.

Hence evaluate

( )5
2012

2

2

+
+

xx
x

( )dxxx
x

ò +
+2

1 2

2

5
2012

7. Use integration by parts to obtain ò .4sin8 2 xdxx

(3)

(3)

(5)
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2009

5. Show that .
5
9ln

2ln

2
3ln

=
-
+

ò -

-

dx
ee
ee
xx

xx

7. Use the substitution x = 2sinθ to obtain the exact value of
(Note that cos2A = 1 – 2sin2A.)

.
4

2

0 2

2

dx
x

x
ò

-

9. Use integration by parts to obtain the exact value of ò -1

0

21 .tan dxxx

(6)

(4)

(5)

2010

3. (b)  Integrate x2lnx with respect to x. (4)

2011

11. (a) Obtain the exact value of ( )( )ò +-4

0
secsec

p
dxxxxx

(b)  Find .
491 4

dx
x

x
ò

-

16. Define                                  for n ³ 1.

(a) Use integration by parts to show that

(b) Find the values of A and B for which

and hence show that

(c)  Hence obtain the exact value of

( )
1

0 2

1

1
n nI dx

x
=

+
ò

( ) dx
x
xnI nnn ò +

+
+=

1

0 12

2

1
2

2
1

( ) ( ) ( ) 12

2

122 111 ++
+

=
+

+
+

nnn x
x

x
B

x
A

.
2
12

2
1

11 nnn I
n
n

n
I ÷

ø
ö

ç
è
æ -

+
´

= ++

( ) .
1
11

0 32
dx

xò +

(3)

(3)

(5)

(3)

(4)

2012

8. Use the substitution   x = 4 sin θ to evaluate .16
2

0

2ò - dxx (6)

(4)11. b)   Use integration by parts to obtain ò
-

- .
1

.sin
2

1 dx
x
xx
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2013

2012

13. A curve is defined parametrically, for all t, by the equations

Obtain                         as functions of t.

Find the values of t at which the curve has stationary points and determine their nature.
Show that the curve has exactly two points of inflexion.

.3
3
1           ,

2
12 32 ttyttx -=+=

2

2

  and  
dx
yd

dx
dy

(5)

(3)

(2)

6. Integrate                     with respect to x.
x
x
3tan1
3sec2

+ (4)

8. Use integration by parts to obtain ò .3cos2 xdxx (5)

2014

12. Use the substitution x = tanθ to determine the exact value of ( )

1

3
2 20

.
1

dx

x+
ò (6)

cos .xe xdxò15. (a) Use integration by parts to obtain an expression for 

(b) Similarly, given                                                      obtain an expression for     

(c) Hence evaluate

cos   where 0,x
nI e nxdx n= ¹ò .nI

2
0

cos8 .xe xdx
p

ò

(4)

(4)

(2)

2015

Obtain the exact value of 
2 2 4

0
.xx e dxò10. (5)

Find ( )( )
3

2

2 1 ,   3.
3 1
x x dx x

x x
- -

>
- +ò17. (9)

2016

9. 6 marks( )
27 ln .x x dxòObtain

13.

9 marks

Express                              in partial fractions and hence evaluate

Give your answer in the form 

( )( )
3 32
4 6
x

x x
+

+ - ( )( )
4

3

3 32 .
4 6
x dx

x x
+

+ -ò

ln .p
q

æ ö
ç ÷
è ø
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2017

9 marks6.  Use the substitution of               to find the exact value of 25xu = .
251

10
1

0 4
dx

x
x

ò
-

2018
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2002

2004

2005

2007

2008

2009

2011

2003

2006

A6.  cx
+÷
ø
ö

ç
è
æ +-

2
2tan

2
1 1

8
3

2
1

8
1    .5 =

-
-

-A

( ) ( ) c
xx

+
÷
÷

ø

ö

ç
ç

è

æ

+
-

+ 1
2

1

1
29.

3
22

24
1

5.  Proof 7.  1
2
-

p

2010

192
1

3p
-

2001
8
p

A3 A5
( ) ( )12

1
12

1
12 -

+
+

=
- xxx
x ( )[ ] cxx +-+ 1ln

2
1 22

A5.    2ln2 – 1 = 0.3863

A10 a) b)  Proof c)  6 – 16e-1 = 0.1139264.0211 =-=
e

I

)2(5
1

)3(5
1

6
1

2 +
-

-
=

-- xxxx 162.0
9
4ln

5
1

-=5.

1
11

23 +
-=

+ x
x

xxx 1
2ln

2 +k
k

213.5.

( ) 21sin
cos

2
1)('

x
xxf = cxk +--= 21              ;2 1

2
3

12
-+

p15

6. 17.  Proofs( ) cxx ++- 1ln3 24

4. 10.3
1

2
21

-
-

+
+

xxx 9
8ln

4. 7.5
84
2 +

+
x
x

x 4 ln 3   =  4.39 cxxxxx +++- 4cos
4
14sin4cos2 2

3. ÷
ø
ö

ç
è
æ -=

x
y 12ln 9. 2ln

4
1

8
-

p

3. cx += - 41tan
4
1 cxxx +-= 33

9
1ln

3
1

11. ( )1 21 sin 7
14

x C- + 16.a)  Proof        b) A = 1,  B = -1               c)  
1 3
4 32

p
+

Topic PP – IntegrationAH Unit  1 Outcome 1.3

Answers

Lanark Grammar Mathematics Department



2012 8.

( )

2 2

0
16

4 2 3 7.65
3

x dx

p

-

= + »

ò

11. ( )
2

1

1
1sin
x

x
dx
d

-
=-

cxxxdx
x
xx +--=
-

--ò 21

2

1 1.sin
1

.sin

13.
( )2

2

2

22

2
34    

2
3

t
tt

dx
yd

t
t

dx
dy

+
++

=
+
-

=

( )

( )

( )( )
roots. oexactly tw has  thisand

03134
means that case, In this

.0infexion  ofpoint  aAt 

maximum. a giveswhich 

0
32

3343,3When 

minimum. a giveswhich 

0
32

3343,3When 

2

2

2

32

2

32

2

=++=++

=

<
-

+-
=-=

>
+

++
==

tttt

dx
yd

dx
ydt

dx
ydt

2013 6. cx ++ 3tan1ln
3
1

8. cxxxxx +-+ 3sin
27
23cos

9
23sin

3
1 2

2014

2015

12. [ ]40
1sin
2

p

q = 15. ( )1) cos sin cos
2

x xa e xdx e x x c= + +ò

( )2) sin cos
1

x

n
eb I n nx nx c
n

æ ö
= + +ç ÷+è ø

21) 1
65

c e
pæ ö
-ç ÷

è ø

10. 32
1

32
25 8 -e 17. ( ) kxxx +++-+ 1ln

2
13ln52 2

9. ( ) ( ) cxxxxx ++- 8828

256
1ln

32
1ln

8
1

2016 13.

49
486ln

6
5

4
24

3

=

÷
ø
ö

ç
è
æ

-
+

+ò dx
xx

2017 6. (6)

2018 2.  cxx +++- 3ln25ln

8.   
80
31

15.   Cxxx ++- 3sin
9
13cos

3
1

223

3
13sin

9
13cos

3
1 xxxxxy p-+-=
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