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Helen Liang Memorial Secondary School (Shatin)

Advanced level Pure Mathematics


Supplementary Lecture Notes

Integral Calculus(I)

*Indefinite Integral*

Indefinite integral - Integration as the reverse process of differentiation.
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Standard forms of integrand (which can be readily integrated) see text book P.188

Techniques in integration

A. Expansion

Express the integrand into Linear Combination of those "standard forms".

Example A1



Example A2



Example A3



B. Substitution

Background:

First we observe that



In General,




Therefore, in finding 

, if we can express the integrand 
[image: image2.wmf]g

x

(

)

 into 

 where 
[image: image3.wmf]f

x

(

)

 is a certain "standard form", we can find the integral by substitute 
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Example B1



Example B2



Example B3



Sometimes the substitution is not unique:

Example B4



Example B5



Exercise B
















































C. Trigonometric Substitution

Some integrands are friendly towards certain trigonometric substitutions.

	Integrand containing
	Substitution
	Simplification
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Example C1



Example C2



Example C3



Note: These subs are not magical, sometimes they do not work. (Try other methods!)





 is VERY difficult if sub 
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Example C4



Example C5




(Complete Square!)

Example C6



Exercise C
























D. The t-transformation

For integrands which are linear combination of trigonometric function(s).

Let 
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Example D1



Example D2



Exercise D















E. Partial Fraction

Usually for rational function
Example E1



Example E2



Example E3



Example E4



Exercise E
























F. Integration by Part




Example F1



Example F2



Example F3



Example F4



Exercise F
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