
 3.9 Derivatives of Trig Functions

To find the derivative of f x sin x we'll need

two very special limits See below why
these are true

figSinixt I and fig cost 1 0

Let's start with firesing

x tan

the diagram we see that

Sinx E X E tan X Xe lo

Allowing for negative x we have
hi

I e x Idividing by sinx I
Ising

t
tant

sin x

I 3 six Ein taking reciprocals

Can remove absolute values as
Si

o f cos x 70 as x so



cosy e sin s 1

Egg fi it f

By the squeeze theorem fins sit L

What about fine cos x 1

x
Cost yfin cos x 1 cos X 1
cos X I

lim
x cost 1

sinklim
x 10 X cosxt 11

him sin Sin x

og Ift
1 0 0

We may now calculate f for f x sin x



f txt lim Sin xth sin x

h o h

fine Sinixt costal t cos x1 sin h sin x1

h

fifo sin x Costa 1 t cosh sin th

h

Lifo sink cosh 1 t cos x sink coset
h h

Therefore
Sin x cost

Similarly

osx Sinx

We can now find the derivatives of tanx sect

cotx and csc X using derivative rules

Ex Find Itanx and sex



Solution Quotient rule

tax cosx.FI six É
cos x

Cos x t sin x I
Cosa

Secy
cos X

text tox
cost at

Cosy

If close Is's seax tanx

Summary

sin x cosy cosy sinx

tanx see x sex se ex tanx

coty csc'x Icscx csex.co tx
n s

Exercises

Ex Find the derivative of each function below
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