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Integration (Mathematics Extension 2) 
 

This document contains notes about Extension 2 Integration instead of providing a 
summary. Examples are given. 

 
Reduction to a standard form 

When the integrand is a rational function of the form
)(
)(
xQ
xP , where P(x) and Q(x) are 

polynomials, use the division transformation and partial fractions. 
 
Using implicit differentiation 
Using implicit differentiation on something like 122 += xu  is easier than deriving 

12 += xu  to find
dx
du . When substitutions like 122 += xu  are made, it is necessary to 

restrict the values of u so that each x-value in the domain of the integrand corresponds to 
exactly one value of u. 
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Trigonometric substitutions 
For integrands involving 22 xa − , use θsinax =  or θcosax =  to simplify the expression. 
For θsinax =  

( ) θθ cossin1 2222 aaxa =−=−  

Now, restricting 0>a and
22
πθπ

≤≤− , each x in the domain of 22 xa − corresponds to 

exactly one value of θ, and hence θcos22 axa =− . 
 
Substitution Restriction Result 

θsinax =  or θcosax =  0>a  and 
22
πθπ

≤≤−  θcos22 axa =−  

θtanax =  0>a  and 
22
πθπ

<<−  θsec22 axa =+  

θsecax =  0>a  and 
2
πθπ −≤<−  or 

2
0 πθ <≤  θtan22 aax =−  

 
Example 
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Integrating sec θ and cosec θ 
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Using t-results 

The substitution 
2

tanθ=t  can be used to convert an integrand involving trigonometric 

functions into a rational function of t. 
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Integrals with Trigonometric Equations (y = cosmx.sinnx) 
(Note: m or n is odd) 
Example 
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Using Sums and Products 

 
)sin()sin(cossin2 bababa ++−=  
)cos()cos(coscos2 bababa ++−=  
)cos()cos(sinsin2 bababa +−−=  
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Integration by Parts 
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Using the Area of a Circle 
Example 
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=−∫ duu  (This is the area of 

4
1 of a circle with radius 1 unit) 

 
Further Properties of Definite Integrals 

1. For integrals such as dx
e
x
x∫− +
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1
, use a substitution like xu −= . 
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Using the substitution xu −= , 

∫
∫
∫

∫

−=

−=

−−=

−

a

a
a

a

dxxf

duuf

duuf

dxxf

0

0

0

0

)(

)(

)(

)(

    

{ }∫
∫∫

∫

−+=

+=

∴

−

−

a
a

a

a

a

dxxfxf

dxxfdxxf

dxxf

0

0

0

)()(

)()(

)(

 

 

3. ∫∫ −=
aa

dxxafdxxf
00

)()(  

Proof 
Let xau −=  
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