Integrating tan2x and cot2x

Starter
1. Integrate: (a) J‘sec2 xdx (b) Jcoseczxdx
2. State the identity involving tan’ x and sec® x. Hence find J‘tan2 xdx.

2 2

Hint: Start from cos” x + sin®> x = 1 and divide each term by cos” x.

3. State the identity for tan> 3x involving sec. Hence find {tan2 3xdx.

Hint: Write tan%3x = ...

4. State the identity involving cot? x and cosec?x. Hence find Jcot2 xdx.

2 2

Hint: Start from cos® x + sin® x = 1 and divide each term by sin® x.

Notes
When integrating tan” x use the identity involving tan” x and sec? x: 1 +tan® x = sec® x

tan’ xdx = | (sec’x — )dx =tanx —x + ¢ since | + tan” x = sec? x

N.B. 1+tan’nx =sec’nx

When integrating cot” x use the identity involving cot’ x and cosec’x: 1+ cot?> x = cosec’x

[Cot2 xdx = |(cosec’x — 1)dx = —cotx —x + ¢ since 1 + cot’ x = cosec’x

N.B. 1+ cot’nx =cosec’nx

~

E.g. 1 Find |tan”4xdx.

E.g. 2 Find | cot® 7xdx
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Exercise
p238 11F Qu 3b(i&ii), 4b(i&ii), 8

Summary

Using sin? Ax = — — — cos 2A x:
2 2

1 1
Using cos? Ax = ) + > cos 2A x:

Using 1 + tan nx = sec’ nx:

Using 1 + cot’ nx = cosec’nx:

tan? xd x

cot? xdx

[ . ’ 1 1
sin“ Axdx = — — —Cco0s2Ax |dx
J 2 2

[ 1 1
cos? Axdx = [ (5 + 5 cos 2Ax>dx

(sec’x — )dx =tanx —x +c¢

(cosec’x — 1)dx = —cotx —x +¢
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