C4> INTEGRATION Worksheet E

1 Showing your working in full, use the given substitution to find
a I 2x(x* - 1) dx u=x"+1 b I sin® x cos x dx u=sinx
c I 32+ x°) dx u=2+x d I 2xe” dx u=x
e I % dx u=x"+3 f Isiancos32xdx u =cos 2x
(2 +3)
g I 23x dx u=x’-2 h I xVl-x* dx u=1-x
x =2
i I sec’ x tan x dx u=secx j I (x+DE*+2x)° dr u=x"+2x
2 a Given that u=x*+ 3, find the value of u when
i x=0
ii x=1

b Using the substitution u=x”+ 3, show that
! 2 2 _ (% 2
.[0 2x(x"+3)" dx = L u” du.
¢ Hence, show that

[ 2x(2+3) dx = 124

3 Using the given substitution, evaluate

2 2 3 2 5 3 .

a .[1 x(x*—3) dx u=x"-3 b .[0 sin” x cos x dx u=sinx
3 il

c j jx dx u=x+1 d .[4 tan’x sec’x dx  u=tanx
0 x“+1 -4
3 x .2 a3 2 _3

e .[2 ﬁdx u=x"-3 f lex(x +2)° dx u=x +2
1 5

g Io e™(1 + ™) dx u=1+e" h .[3 (x=2)(x*—4x)* dx u=x"—4x

4 a Using the substitution u =4 —x”, show that
2 23 _ (% 1.3
.[o x(4—x°) dx .[o su du.
b Hence, evaluate

j; X4 -2 dx.

5 Using the given substitution, evaluate

1 —? 7 sinx
a j xer™ dx u=2-x b jz dx u=1+cosx
0 0 1+cosx
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a By writing cotx as
Sin x

j cotx dx = 1n|sinx| +c.

b Show that

j tanx dx = 1n|secx| +c.

¢ Evaluate

b4

j: tan 2x dx.

, use the substitution u = sin x to show that

By recognising a function and its derivative, or by using a suitable substitution, integrate with

respect to x

a 3x2(x3 _ 2)3 b esinx
d (2x+3)(x*+3x)° e xVx’+4
e’ h cos' 2x
I+¢* 3+sin2x
(Inx)*

X

Evaluate

a J‘O7 sin x (1 + cos x)* dx

¢ |

EE]

cot x cosec’ x dx

ol

Using the substitution ©# =x + 1, show that

k x*(1+x°)

0 er
-1 2-e™

a |,

x+1 dx

x
X2+l

3 2
f cot’ x cosec” x

2 +2x+8

[ x+1) de = Hx— D+ D +e.

Using the given substitution, find

a [ x(2x—1)" dr u=2x-1

c I ! - dx x=sinu
(1-x7)

e [ +D@x+3) dr u=2x+3

Using the given substitution, evaluate

1
T .
a IOZ dx x=sinu

c Il 4—x* dx x=2slnu
0
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2
jo x(2 -x) dx
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X
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