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Trigonometric integrals: warmup

Example 1. Use substitution find
∫
cos3 x sinx dx.
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Trigonometric identities

All trigonometric identities can be derived from Euler’s formula

(1) eiθ = cos θ + i sin θ.

Here, i =
√
−1 so i2 = −1 and θ is any real number. In particular

eiπ = cosπ + i sinπ = −1.

This is Euler’s identity

(2) eiπ + 1 = 0.



Proof of Euler’s formula: eiθ = cos θ + i sin θ.
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Trigonometric identities

Angle sum formulas

sin(x+ y) = sinx cos y + cosx sin y

cos(x+ y) = cosx cos y − sinx sin y
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Trigonometric identities

Angle sum formulas

sin(x+ y) = sinx cos y + cosx sin y

cos(x+ y) = cosx cos y − sinx sin y

Angle difference formulas

sin(x− y) = sinx cos y − cosx sin y

cos(x− y) = cosx cos y + sinx sin y
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Trigonometric identities

Angle sum formulas

sin(x+ y) = sinx cos y + cosx sin y

cos(x+ y) = cosx cos y − sinx sin y

Angle difference formulas

sin(x− y) = sinx cos y − cosx sin y

cos(x− y) = cosx cos y + sinx sin y

Product formulas

sinx cos y =
1

2
[sin(x+ y) + sin(x− y)]

cosx cos y =
1

2
[cos(x+ y) + cos(x− y)]

sinx sin y =
1

2
[cos(x− y)− cos(x+ y)]



Trigonometric identities

Angle sum formulas

sin(x+ y) = sinx cos y + cosx sin y

cos(x+ y) = cosx cos y − sinx sin y

Angle difference formulas

sin(x− y) = sinx cos y − cosx sin y

cos(x− y) = cosx cos y + sinx sin y

Product formulas

sinx cos y = 1
2 [sin(x+ y) + sin(x− y)]

cosx cos y = 1
2 [cos(x+ y) + cos(x− y)]

sinx sin y = 1
2 [cos(x− y)− cos(x+ y)]

Don’t forget
sin2 x+ cos2 x = 1
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Example 2. Evaluate
∫ π
0 cos2 x dx.
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Example 3. Find
∫
cos3 x sin2 x dx.
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Example 4. Evaluate
∫ π
−π sin(nt) sin(mt) dt for positive integers n,m.
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Example 5. Find
∫
tan3 θ sec5 θ dθ.
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