
Goal: Integrating trigonometric functions of the form sin௠ 𝑥 cos௡ 𝑥 where 𝑚 and 𝑛 are integers.

If 𝑚 or 𝑛 is odd, we will use substitution 𝑢 = cos 𝑥 or 𝑢 = sin 𝑥 and the trigonometric identity sinଶ 𝑥 +
cosଶ 𝑥 = 1.
If both 𝑚 and 𝑛 are even, we will use the double angle trigonometric identities

cosଶ 𝑥 =
1 + cos 2𝑥
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sinଶ 𝑥 =
1 − cos 2𝑥
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cos 𝑥 sin 𝑥 =
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to lower the power or sine and cosine. You may need to do so more than once. Then use the sum 
identities:

sin 𝑎 sin 𝑏 =
1
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⎯⎯(cos(𝑎 − 𝑏) − cos(𝑎 + 𝑏))

sin 𝑎 cos 𝑏 =
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⎯⎯(sin(𝑎 + 𝑏) + sin(𝑎 − 𝑏))

cos 𝑎 cos 𝑏 =
1
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⎯⎯(cos(𝑎 − 𝑏) + cos(𝑎 + 𝑏))

Ex: ∫ sinଷ 𝑥 cosଶ 𝑥 𝑑𝑥
Use the substitution 𝑢 = cos 𝑥

Ex: ∫ sinଶ 𝑥 cosସ 𝑥 𝑑𝑥
Note that

cosସ 𝑥 = (cosଶ 𝑥)ଶ = ቆ
1 + cos 2𝑥
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4
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

=
1 + 2 cos 2𝑥 +

1 + cos 4𝑥
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Or you can note that

sinଶ 𝑥 cosସ 𝑥 = (sin 𝑥 cos 𝑥)ଶ cosଶ 𝑥 = ቆ
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cosଶ 𝑥 =
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In terms of complex numbers:

sin 𝑥 =
1

2𝑖
⎯⎯(𝑒௜௫ − 𝑒ି௜௫)   𝑎𝑛𝑑  cos 𝑥 =
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⎯⎯(𝑒௜௫ + 𝑒ି௜௫)

Then you can simplify sinଶ 𝑥 cosସ 𝑥.

Lecture 3
Wednesday, January 15, 2025 12:08 AM

   Lecture-3 Page 1    


