THE SUBSTITUTION ¢t = tan%1

The substitution t = lan% enables you to express sin A and cos A in terms of t, which then enables you to express

any rational function of sin A and cos A as a rational algebraic function of t. This then allows you to use standard
techniques of integration such as partial fractions or integration by parts, covered in Chapter 5.

Ift =tan %. then it follows from the right-angled triangle that:
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Let t = tan so that: l+cosx=l+l-'2=l'H +12-' = 22
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Alternatively:

From the double-angle results: 2 cos % =1+cosx
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THE SUBSTITUTION ¢t = tang

Example 13
P 4
Evaluate: Jz dx
o 2=sinx
Solution
2
Lett = tan3: so that: 2-sinx=2- 2'2=2(1-H2-t)
1+t 1+1¢
2
Use dx = szt: I dx =I 1+1 —X sz,
1+t 2-sinx  J(1—t+17) 14t
- dt
P =t+1
Complete the square: = J‘—ldfz :
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