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2001
A3. Find the value of J.O% 2 sin 4xdx. 5)
X
AS. (a) Obtain partial fractions for ﬁ’x >1. (2)
3
(b) Use the result of (a) to find _[ 2x dx,x>1. @)
x =1
2002
1
AS5. Use integration by parts to evaluate IO In(1+ x)dXx. 5)
1
A6. Use the substitution x +2 =2 tan 0 to obtain Iz—dx )
x +4x+8
2003
_ : 7 cosf
AS5. Use the substitution x=1+siné to evaluate _[ ————d0. 3)
o (1+sin@)
A10. Define I,= I;x"e"xdx forn>1.
a) Use Integration by parts to obtam the value of I, = J. : xe *dx. 3
b) Similarly, show that 1, =nf,_ ' forn>2. 0 )
c) Evaluate I,.
3
2004
1
5. Express ———— in partial fractions. 2)
X —x—6
| “4)
——dx.
Evaluate IO 216
1
9. Use the substitution x = (u# — 1 )? to obtain _[ X 5)
(1 +/x )]
2005
5. Use the substitution u=1+xt luat j3 = dx
. Use the su sllulonu x to evaluate Tax o (5)
13. Express S, I partial fractions. )
Obtain a formula for /(k) where (k)= j —dx expressing it in the form ln( jwhere @)
a and b depend on £. b
1) 2)

Write down an expression for ¢’ and obtain the value of llme
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15. a) Given f(x)=+/sinx, where 0<x <, obtain f'(x). 2)
b) If, in general, f(x)=./g(x), where g(x) >0, show that f'(x)= &,
stating the value of £. kyg(x) 3)
Hence or otherwise, find I T dx.
V1-x*
]
c) Use integration by parts and the result of (b) to evaluate J. f sin™" xdx. @
2006
12x° — 6x
6. Find | /————dx.
" -[x4—x2+1 ’ &)
17. (a) Show that J.sinz xcos” xdx = Icosz X —J-cos4 X. )
(b) By writing cos® x = cosxcos’ x and using integration by parts, show that
I% cos* xdx = 1 + 3I”/4 sin® x cos” xdXx. 3)
0 4 0
P 3
(c) Show that L/* cos? xdy = 2 3)
A 37+8
(d) Hence, using the above results, show that L *cos® xdx = 30 ©)
200
2x*—9x -6 . . .
Express in partial fractions.
4. =P (x> —x—-6) P 3)
. 62x° —9x—6 . .
Given that \ mdx = ln% determine values for the integers m and n. 3)
. . 2 . '[1 x3 d
10. Use the substitution u =1+ x“ to obtain |, (l+x2)4 X. 5)
2008
4. Express 125 +20 in partial fractions 3
: p m p : 3)

212x* +20

Hence evaluate _[l mdx A3

7. Use integration by parts to obtain I8x2 sin 4xdx. 5)
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0

\o

e e dx:ln%

5. Show that jl

z x —X
nSe —e

V2oox
7. Use the substitution x = 2sin6 to obtain the exact value of IO —dx.
(Note that cos24 = 1 — 2sin’A4.) X
1
9. Use integration by parts to obtain the exact value of J;) xtan™ x’dx.
2010
3. (b) Integrate x*Inx with respect to x.
2011
I1. " (a) Obtain the exact value of J;)A (secx—x)(secx +x)dx
X
b) Find |—7——=dx.
o Fnd [
1 1
16.  Define I, =.[ —dx forn>1.
0 (1 +x? ) | 1 )
(a) Use integration by parts to show that / = —+ 2nI x—mdx
2 0 (1 +x° )

A B x*

(b) Find the values of A and B for which (1 N xzy + (1 e y,ﬂ = (1 e )n+l

and hence show that /1, = 1 + ( 2n -1 Jln.

+1
n nx2n+1 2n

1 1
(c) Hence obtain the exact value of _[0 —(1 Z)de.
+x

2012

2
8. Use the substitution x =4 sin 0 to evaluate IO V16— x"dx.

11. b) Use integration by parts to obtain jsin’l X. dx.

1—x?

()

(C))

(©))

(C))

(&)

(C))

(&)

(©))

(&)

()

(C))
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13. A curve is defined parametrically, for all #, by the equations
x:2t+lt2, y=lt3—3t. Q)
2 3
y d'y
in — and —- i
Obtain e PR functions of ¢. 3)
Find the values of # at which the curve has stationary points and determine their nature.
Show that the curve has exactly two points of inflexion. ?2)
2013
sec’ 3x
6. Integrate ———— with respect to x.
& 1+ tan 3x v P ! @
. . . 2
8.  Use integration by parts to obtain Ix cos 3xdx. 3)
2014
[ dx
12.  Use the substitution x = tanf to determine the exact value of .([ (1 oy )% : (6)
X
15. (a) Use integration by parts to obtain an expression for Iex cos xdx. “)
(b) Similarly, given 1, = Ie" cosnxdx where n#0, obtain an expression for 7. “)
(c) Hence evaluate J-OE e* cos 8xdx. 2)
2015
. 2 2 ax
10. Obtain the exact value of JO x“e"dx. 5)
- Find (x—3)(x2 +1) ’ ' (6))
2016
9. Obtain [ (Inx) dx. 6 marks
3x+32 2
13. Express 7~/ .\ in partial fractions and hence evaluate J. de.
(x+4)(6—x) 3(x—i-4)(6—x)
9 marks

Give your answer in the form |p [ﬁj
q
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X

1
6. Use the substitution of u = 5x” to find the exact value of |/ -——=dx.
o o e L V1-25x"

201

[}

: ,3;}' i/

dx.
x“=2x-15

2. Use partial fractions to find |

8. Using the substitution « =sin#, or otherwise, evaluate

2
JZsinW)Cos/i(//).

6

15. (a) Use integration by parts to find J..\‘sin 3x dx.
(b) Hence find the particular solution of

L(l' 2
————y=Xx"8INn3x, X
dx x

H
o

given that x = when y =0.

Express your answer in the form y = f(x).

9 marks
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Answers
T X 1 1 1
2001 — AS = + —|x? +1nlx?* =1)|+c¢
S8 Ay -1 2(x+1) 2(x-1) 2[ -1
2002 A5, 2In2—1=03863 A6, ltanl(x”}c
2
-1 1.3 1,=1-%-0264 1=
2003 45 -t A102) [ =1-==0. b) Proof  ¢) 616" =0.1139
2004 5 : = ! - ! 1 4 0.162 9 1 - 2 t+c
SR Y x—6 5(x-3) 5(x+2) = ' (1+J;)Z (1+x)
2
2005 5. 23 13. 31 SR = k2 J2
x+x x x"+1 K2 +1
1 cos
15 f'(x)== : xy k=2; —VJ1-x*+¢ i _3_1
smx)2 12 2
2006 6. 3ln(x4—x2+1)+c 17. Proofs
2007 4 bt 8 0, —
2007 T ox x+2 x-3 ln§ 24
4 ) 1
2008 = 28x 41n3 = 439 7 —2x7cos4x+xsindx+—cosdx+c
— X X +5 4
1 1
2009 3. y:ln(z——J 7 2
X 5. Proof 7. ) 9. g 4
-1 _4 I, 1,
2010 3. =—tan" x" +c =—x"lnx—-——x"+c¢
3 9
7’ 1 . /e 1 3z
2011 1L d=go osin(76)4C 16a) Proof  b)A=1, B=- ) 3%
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2012 8. '[O~/16—x2dx 3. Q:t -3 d);zt +4t-|2-3
== dx 2+t dx (2+1)

=2 4 2J3(=7.65)

2
Whent=\/§flx§} 3(;4\/534);3 >0
+
11. i(sin_lx)z !

dx 1— 2 which gives a minimum.

d’y 3- 4J§+3
J-sin"lx. dx=x—sin" xA1-x* +¢ Whent:—\/g 2 (2_ 3)1

1-x° dx
which gives a maximum.
2
At a point of infexiond sz.
dx
In this case, that means
£ +4r+3=(t+1)t+3)=
and this has exactly two roots.
1 1, . 2 2 .
2013 6. §1n|1+tan3x|+c 8. gx sm3x+§xcos3x——sm3x+c
2014 12, [sin6]i = — 1
' ) 15. a)'[e"cosxdx:Ee“‘(sinx+cosx)+c
e’ 1 2
b)I, = nsinnx+cosnx)+c c)—|e* -1
M, [1+n2]( ) )65( j
2015 10, 2ot - 17. 2x+Shnjv-3+ ~In(x* +1)+4
32 32 2
2016 9. %xg(lnx)2—$x8(lnx)+ﬁx8+c 13. j‘( 2 n d ]a’x
\x+4 6-x
486
=In|—
49
2017 6. — (6
2017 o ©
2018 ln|x—5|+21n|x+3|+c 15. —%xcos3x+lsin3x+C
1, 1, . 1,
31 y=——=x cos3x+—x"sin3x——mx
8. 30 3 9 3
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