Mathelpers

Trigonometric Function Differentiation

(1) f(x)=sinx
f(x+h)—f(x)
h

£7(x) = lim

h—0

. sin(x+h)—sinx
=lim
h—0

m sin xcosh+ cos xsinh—sin x
h

sin(a+b) =sinacosb+cosasinb

Take sin x as a common factor

h
=(sin x)[LiLrg COS:_1}+ (cos x)[LiLrg %}
= (sin x)(0) + (cos x)(1) = cos x

f (x) =sinx = f’(x) =cos x

(2) f(x)=cosx
£1(x) = lim f(x+h)-f(x)

h—0 h

cos(x + h) —cos x

=lim

m 508 X cosh—sin xsinh—cos x
h
_1im &S x(cosh—1) —sin xsinh
h—0 h

_ (cos x)higg COS:_l} —(sin x)higg %}
= (cos x)(0) — (sin x)(1) = —sin x

cos(a+b)=cosacosb-sinasinb

Take cosx as a common factor

f(x) =cosx = f'(x) =—sinx

(3) f(x)=tanx=2"%
COSX

(cosx)(cosx) — (sin x)(—sin x) _ cos?

x+sin2x_ 1 _sec?
2 ey

F(x) = :
(cosx) c0s” X C0s“ X

sin x
f(x)=tanx = —— = f'(x) =sec’ x
COS X
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4) f(x) :s;ecx=L
COSX

(cosx)(0) —1(-sin x) _ sihnx 1 sinx

£/(x) = 1
(cos x)? cos* X  COSX COSX

= Sec X fan x

f(x):secx=i:> f’(x) =secxtan x
COS X

(5) f(x)=cscx= L
sin x

(sin x)(0) ~1(cosx) _ —cosx _ -1 cOsX

f'(x)= > ==
(sinx) sin©x SINXx sinx

=—CScxcotx

f(x) :cscx=_iz> f’(x) =—cscxcot x
sin x

(6) f(x)=cotx =X
SN X

2x—sinzx_ -1

(sin x)2 sin? x 2

_ (sin x)(sin x) — (cosx)(cosx) _ —cos

F'(x)

COS X
f(x)=cotx=—== f'(x) = —csc® x
sin x

The table below provides a summary for the basic trigonometric derivatives:

I

f(x)=sinx f'(x)=cosx

f (x)=cosx f'(x)=—sinx

f (x)=tanx f'(x)=sec® x

f (x)=secx f'(x)=secxtan x

f (x)=cotx f'(x)=—csc’ x

f (x)=cscx f'(x)=—cscxcotx
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Find di(q) —sing)(1+cos )
@

Putting u=¢—sing, v=1+cos¢p
Then u'=1-cose, v'==sing

From the formula di(uv) =u'v+uv'
Q

;—q)[(go—sin ¢)(1+cosp) | =(1-cosp)(1+cosp)+(p-sing)(-sinp)

=1-cos’ p—@sinp+sin®

=2sin2p—g@sing [ using 1-cos’p =sin’ g |

if you multiply the brackets out and then differentiate you get

di(go—sin @)(1+cosg)= di(go+ ¢ cos @ —sin ¢ —sin g cos ¢ ) which involves using the product
@ @

formula twice, on ¢pcos g and sinpcosg

. . . sint
ENEWH Differentiate the function r= e

u=sint, v=t = u'=cost, v'=1

dy _ u'v-uv' _ costxt—sintxl _ tcost-—sint
dx v? t? t?
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