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Techniques of Integration

7.1 An overview of integration methods

A review of familiar integration formulas
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7.2.2 Repeated integration by parts

Example 7.3 Evaluate [ 2%¢” du.
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Example 7.4 Evaluate [ ¢” cosx du.

3 - nl
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7.2.3 Integration by parts for definite integrals

1
Example 7.5 Evaluate [tan™!z dz.
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We start the section by reviewing important trigonometric identities as following:

. 9 o Y 4
sin“x+sin“xr =1

9 ) 4
tan o — see o — 1

sin2x = 2sinx cosx

9 2 2 < 92
COS4LL =COS™ X — 81N &

sin? = (1 — cos 2x)

cos? o = %(1 + cos 2x)

sin A+ B =sin Acos B £ cos Asin B

cos A+ B =cosAcos BEsin Asin B

If m and n are positive integers, the integral

7.3.1 Integrating products of sines and cosines

[ sin”"x cos"x dx

following procedures. depending on whether m and n are even or odd.

}) sin”"r cos®z dx Procedure relevant identity
v 5 e . s 0 P 9
m odd set sin™ & = sin™ lrsinx sin“r =1—cos”x
K -3 T I S (S s - D)
n odd set cos™x = cos" tx cosa cos“t =1-—-sin"z
o ! 5 : >
m and n even set sin“r = i,( | —cos2r) COS“ZT — %( I + cos2r)
9 ) . . 9 ; s
or set cos?r = (1 + cos 2r) | sin’r = (1 — cos 22)

- . S0
Example 7.6 Evaluate [sin’z dx.
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Example 7.7 Evaluate [ cos’z dar.
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Example 7.8 Evaluate | sinx cos?x du. !-S
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Example 7.9 Find the volume V' of the solid that is obtained when the region under the curve

y = sin 3z over the interval [0, 7] is revolved about the x—axi*v
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