2.3 Answers
A-Level Pure Mathematics: Year 2

Integration 111
Answer 1
fx cosx dx
= L(x I(cosx)—f D) |(cosx) dx
= X snx -— J 1 sinx dx
= xsinx—fsinxdx
= Xsnx—( —CosX) + C
= XSINX + COSX + C
[ 3marks]
Answer 2
jxsin4x dx
= L I D I
_ x (_ cos4x) B J- 1 (_ cos4x) dx
4 4
X COS 4Xx 1
= —-—— 4+ —fcos4x dx
4 4
_ X COS 4x N i Sin 4x
- 4 4 4
X COS 4X sin 4x
= — + +C
4 16
[ 4 marks]
Answer 3
jxs Inx dx

= f Inx x° dx Swap the order a3 (Inx) simplifies

= L I D I
6 6
X 1 X
= | AT = 2
nx 5 J ~ 5 dx
6
x> Inx 1 5
= — — | x° dx
6 6 J.
x8Inx x8
= - — +cC
6 36

[ 3marks]



Answer 4
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[ 3marks]

Answer 5

I
X

[ 4marks]

Answer 6
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[ 4 marks]



Answer 7

(1)
'|'(3x+1)6dx:%'|'3(3x+1)6dx
7
o1 x+1)y .
3 7
.
_ (T
21
[ 2marks]
(i)
Ix(3x+1)6dx
=L | D |
7 7
21 21
7
:X(3X—+1)_i‘|.(3x+1)7 dX
21 21
X (3x + 1) 1 1 7
- — e — 1
o1 o 3j3(3x+ ) dx
Cx(x+1T (3X+1)8+c
B 21 21 x 3 8
XX+ (x+1)8
B 21 21 x 24
[ 4 marks]
(iii)
(3 + 1) (X_ 3x+1)
B 21 24
(3x + 1) (24x—3x—1)
= + C
21 24
(3 + 1) (21x—1)
= +C
21 24

ﬁ (3x+ D' (21x - 1) + ¢

[ 3marks]



Answer 8

= L | D |

Cos 3X Cos 3X
=X (_ 3 )_fl(_ 3 ) dx

X COS 3X 1
= — 3 + Ej.cos3x dx
X C0S 3X +i sin 3x
3 3 3
X C0S 3X N sin 3x
3 9

'f; X sSin3x dx

ixcosSx + isinSX} °
3 9 0

cos () + %sin(n)]— [0]
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[ 6 marks]

Answer 9

f(2x+1) e* dx
= L I D |
=(x+1) & - [ 2 ¢&dx

= (2x+1) € - 2€&+c

1 1
fo(2x+1) edx =[(2x+1)& - 2 €]
0

[3e1 — 2e1] — [eo — 2eo]

e - [-1]

=e+1
[ 6 marks]



Answer 10

u
U=3X-5=2X=—+— =

When x = 2, u

7f12x2(3x—5)4dx = 7_[_1
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5 o _ 1
3 3 du 3
= 1landwhenx = 1, u=-2
2
u 5 a4 1
2(3+3) ut g d

1
%J.Z%(u+5)2 u* du

1
(u+5)2 u* du

(u2+ 10u+25) u* du
(u6 +10u° + 25u4) du
25u5} !
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[ 8 marks]
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Teachers may obtain detailed worked solutions to the exercises by email from MHHShrewsbury@Gmail.com



