8.2: Trigonometric Integrals

Recall:

half-angle identities:

Yo x= Secx -1 &

1
= 5 (1 —cos2rx)

]

1
= 3 (1 + cos2x)




EXAMPLE 1. Evaluate I:/
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EXAMPLE 2. Evaluate I = fsm xrdx __gS\r\ X s Ax
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EXAMPLE 3. Fvaluate I = ‘/blll?'ﬂm xcos® zdx
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RULE: How to evaluate / sin" rcos™ rdx

. If n is odd use substitution u = cosx ( Strip out one sine and convert the rest to cosine.)
. If m is odd use substitution w = sinx ( Strip out one cosine and convert the rest to sine.)

. If both n and m are odd use 1 or 2.
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0
. If both n and m are even, use the?gf—a.ngfe identities:
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EXAMPLE 4. Evaluate I = / sin® x da
0

Sin' X = %(I — 0052)‘)




EXAMPLE 5. Evaluate I = / sin® z cos® rdz
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RULE: How to evaluate / sec" rtan™ rdx

1. If nis even use formula sec® x = 1 + tan® x and substitution

C!(tm\)‘\: seclx 47‘ w=tanz = du=sec’ zdz.

2. If m is odd use formula tan® r = sec®> v — 1 and substitution

C‘(SQC*): Secx ‘h‘kh)( ch u=secr = du=-secrtanxzdxr

REMARK 6. Integral / csc” x cot™ x da can be found by similar methods because of the identity

1+ cot?z = csc?z



EXAMPLE 7. Evaluate [ = / sec? rtan® x dx
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EXAMPLE 8. Evaluate I = /
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RULE: How to evaluate / sin(Axz) cos(Bz) dz, / sin( Az ) sin(Bz) dz, / cos(Az) cos(Bz) dz

Use the following identities:

sin A cos B (sin(A— B)+sin(A+ B))
5 (cos(A— B) — cos(A+ B))

(cos(A— B) +cos(A+ B))

sin Asin B
cos Acos B
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EXAMPLE 9. Evaluate I = /c:os (25z) c-.:::s(gx) dz
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