
“NON” STANDARD INTEGRALS
Not listed on the reference sheet, however will save time if you know
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Integration Using Substitution



when substituting 
u = f(x)

make the function 
causing the 
problem u

e.g. (i) ∫ + dxxx 42
42 += xu

∫

∫

=

+=

duu

dxxx

2
1

2

2
1

42
2
1

xdxdu 2=
udu

2
1

cu +⋅= 2
3

3
2

2
1

cu += 2
3

3
1

( ) cx ++= 2
3

2 4
3
1

( ) cxx +++= 44
3
1 22



e.g. (i) ∫ + dxxx 42 2 tanx θ=2 2

3

2 tan 4 tan 4 2sec

8 tan sec

dθ θ θ θ

θ θ

= + ⋅

=

∫
∫

22secdx dθ θ=

4

sin8
cos

dθ θ
θ

= ∫

48 du
u

= − ∫

( )3
21 4

3
x c= + +

( ) cxx +++= 44
3
1 22

if a root of a sum 
or difference of 

squares is 
involved, could 

try a trig 
substitution

OR
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for
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It is important to 
separate your 

variables, before 
substituting

• NEVER substitute

• If your new integral 
is du, your limits 

MUST also be with 
respect to u
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Exercise 4C; 1ce, 2cde, 3cdf, 4, 5bc, 6ab, 
7a, 8bd, 9, 10, 11, 12, 13, 14, 15

NOTE: substitution is not necessarily given in Extension 2
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