
1 3.4: Derivatives of Trig Fun
tionsKey Limit: lim
x→0

sin x

x
=�Proof� : (zoom in on graph of y = sin x at x = 0)

Key Limit: lim
x→0

cos x − 1

x
=Proof :

We 
an use these limits to �nd the derivative of f(x) = sin x using the de�nition:
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Similarly, we 
an show that d

dx
(cos x) = On
e we know these, we 
an �nd the derivative of all theother trig fun
tions using identities if needed.Example: d

dx
(tan x) =

Other derivatives:
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Examples:Compute lim
x→0

sin 5x

tan 3x

(On Your Own): You already know the identity sin(2x) = 2 sin x cos x. What do you obtain whenyou di�erentiate the right hand side of this identity?

2 cos 2xFind all values of a su
h that 0 ≤ a ≤ 2π and the line tangent to f(x) =
cos x

2 + sin x
at x = a ishorizontal.

(x =
7π

6
, x =

11π

6
) 3


