( C4> INTEGRATION Worksheet E

1 Showing your working in full, use the given substitution to find

a I 2x(¢ - 1) dx u=x+1 b I sin*xcosx dx u=sinx
c I 342+ x°)? dx u=2+x3 d I 2xe’ dx u=x

I ﬁ dx u=x*+3 f I sin2xcos’2x dx  u=cos2x
g | xfiz dx u=x-2 h | x1-x* dx u=1-x
i I sec® x tan x dx U= Ssecx j I (x+1D0C+2x)°% dx  u=x+2x

2 a Giventhat u=x?+ 3, find the value of uwhen

i x=0
i x=1
b Using the substitution u=x*+ 3, show that
1 2 _[* .2
jo 2x(& + 3)% dx = j3 W du.
¢ Hence, show that
[7 2102 +3)7 dx = 124.

3 Using the given substitution, evaluate

a jlz x(¢ - 3)% dx u=x*-3 b jf sin®xcosx dx u=snx
c jog Xfil dx u=x+1 d jé tan”xsec’x dx  u=tanx
e j; ﬁ dx u=x>-3 f _[:21 X2(C + 2)? dx u=x>+2
g I; e*(1+e™)® dx u=1+¢e* h j; (X=2)(¢-4x)% dx u=x"—4x

4  a Usingthesubstitution u=4-x? show that
2 3 _ (% 1.3
_[O X(4-x%)% dx = _[O 10® du
b Hence, evaluate

J‘OZ x(4 - x3° dx.

5 Using the given substitution, evaluate

1 2 ki :
a j x€ % dx u=2-x b jz SNX_ - dx u=1+cosx
0 0 1+cosx
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C4 INTEGRATION Worksheet E continued
6 a Bywriting cotx as %, use the substitution u=sinx to show that
j cotx dx = In|sinx| +c.
b Show that
j tanx dx = In|secx| +c.
c Evauate
jf tan 2x dx.
7 By recognising a function and its derivative, or by using a suitable substitution, integrate with
respect to x
a 33(C-2)° b " cosx
d (2x+3)(¢ + 3%)? e xWx’+4 f cot® x cosec® x
g e h COS2X
1+¢€* 3+sin2x
3 1 3
j L”XX) kK xt(1+x)? |
8 Evaluate
d 2X
a ,[02 sinx (1 + cosx)? dx jj% dx
-1 2-¢
c I% cot x cosec* x dx _[4 Xt
z 2 xX°+2x+8
9 Using the substitution u=x+ 1, show that
[ xx+1)° dx = & @x—D(x+ 1) +c.
10 Using the given substitution, find
a j x(2x - 1)* dx u=2x-1 b I XJ1-x dx w=1-x
1 . 1 2
c dx X=snu d dx X=U
I (1—X2)% '[ Jx-1
2
e [ (x+@x+3° dx u=2x+3 t s o WP=x—2
x_
11  Using the given substitution, evaluate
a I% 1 dx X=snu b sz(Z—x)3 dx u=2-x
0 1_X2 0
2
c I; Va—x* dx x=2snu d .[03 zxig dx x=3tanu
X"+
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