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Section 8.2 Trigonometric integrals

How to evaluate | /" ¢ Ir
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(a) 1F n=2F+1(ns udcﬁ, save one cosine factor and use fos® r = 1 — sin” z/to express the
remaining factors in terms of sine:

/sinm zcos® N x do = /sinm z(cos’ z)¥ cosz dx = /Sinm x(1 —sin’z)* cos x dx

Then substitute i; =sinzT /
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Powor o "(b) if m = 2s+1 (m is odd), save one sine factor and use sin“z = 1 — cos™ z [to express the
ywe b Temnaining factors in terms of cosine:

odd
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[sm‘s"'l Teos" x dr = /.{sm2 ) cos" rsinx dr = /(l — cos? )% cos™ zsinx dr

Then substitute é —cosx |
Example 1. Evaluate the integral.
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(c) if both m and n are even, use the half-angle identities

{ cos®r = %(1 + Cos?r)<
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sinx cosxr — — sin 2x

1
sin?x = 5[1 — cos 2x)

It is sometimes useful to use the identity

Example 2. Ewaluate each of

e following integrals
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How to evaluate [ tan™ rsec” » dr

(a) if thd power of secant is evenfn = 2k, save a factor of sec® r and use|sec® ¥ = 1 + tan®x
to express the remaimng tactors in terms of tanx:

/tanm zsec® r dr = /tanm z(sec® £)* Vsec® x dr = /t.c_m""‘l 2(1 + tan® 2)* T sec? 2 da

Then substitutel u = tanx
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Zom *= o0 x|

(m = 2s+ 1), save a factor of tan z sec z and use tan”z =

(b) if the|power of tangent 1s odd
r — 1 to express the remaining factors in terms of sec x:
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Integrals of the form

can be found by similar methods because of the idcntit}f 1+ cot?z = csc’z.

Example 5. Find ) ) ol w=cotx
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To evaluate the mtegrals

(a) [ simmz cosnz dr
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cosmx cosnr dr

(b) / sinmz sinne dr
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use the corresponding identity:
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(¢) cosar cosff= 3
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