
The derivative of sine and cosine
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Outline: Main goals

Evaluate two important trigonometric limits:

I Evaluate lim
θ→0

sin θ
θ

I Evaluate lim
θ→0

cos θ − 1
θ

Use these to:

I Find the derivative of f(x) = sinx
I Find the derivative of f(x) = cosx
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Some trigonometry/geometry
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Choose any (small) angle θ
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Arclength formula s = rθ: length θ
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Some trigonometry/geometry
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tan θ ≥ θ ≥ sin θ

sin θ
cos θ

≥ θ ≥ sin θ

Take the reciprocal:

cos θ
sin θ

≤ 1
θ
≤ 1

sin θ

I lim
θ→0

f(θ) = 1 and lim
θ→0

h(θ) = 1

I By the Squeeze Theorem, lim
θ→0

g(θ) = 1.

I In other words, lim
θ→0

sin θ
θ

= 1.
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