
2.41 Dervatives of Trig Function
* Review
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2.4/ Derivatives of Trig Function:

( sin (x) )

d sin (x)
? Def

d x
= lim

h ?o
Sin (x+h) - sin (M1)

? Identity Sin (atb) = sin (a) cos (b) + CoS (a) sin (b)

? So c  S i n  ( x )
d x

sin (x) cos (h) - sin (x) + CoS (x)
sin (h)
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= SIn (x) lim . + Cos (x) lim
sin Ch)

cos (h) - 1 = sin (x) . O + cos(x). 1

Cos (0.1) - 12/0.1 =- 0.04
Cos (001) - 1 3/0.01 = - 0.004

c sin (x) = coJ Lx)
dx

(cos (0.001) - 13/0.001 =- 0.00005

-(53 (-0.001) - 1 3/0.001 =+0.00005 So Lim Cos(h)-1

- [cos (-0?01) -13/0.01=0.004
- [cos (-0.1) - 17/0.1 = + 0-04
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(cos (x)) '

we camuse similan identities and show

that
d cos (x) = - sin (x)



(tan (x))'

d tan (x)
d x

= 2d (Sin(x)
Cos (x)

c x

= (sin (x)) Cos (x) - Sin (X) (Cos LA)

= CUs (x) cos (x) - Sin (x) -sin (X/
(os2 x

C °  x  5 x
Cos2x

= 1

= sec" (x)

d tan (x)
dx = se? (x)



# 4 Find

CW2b
(Cont.)

dx ( sin (x) -x°)

= cos (x) - 2x

#5 derive the formula for d sec (x)
dx

Hint: use Sec (x) = Costs) then nee quotient rule

(os" (x)



summany of trig dervatives

d

?x (siù (x) = cos(x)

?x (co (x)) =- Siù (x)

Ix(Cs (x)) =- (A(X) COE(x)

?x (sec(x) = seck) tan(x)

- (tan (x)) = sec '(x)
c  t

5 1 9 ( 6

?x (co(x) =-Cs2°()

EX d i f f ' t f(x) = 1- sec(x)
tan (x)

(- se(x)-sax) = (I-Sec() tan() ((-se (a) (ta (N)'
Can (x)

= ((o- Sec (x) tan(d) tan(x) -(I -sec (x)) sec(t)
HD6L3 (an?(2)

t5°=()÷ c"

1 + 3 =

+ tãn = s?c

? t?n - sec' =1)

=- Se( (8) tan" (x) - sec' (x) + sec (x)
t a n "  ( x )

- 1
=- sec (x) [tan' (x) - sec° (x)) - sec (x)

tan" (x)

=
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sec(x) - sec (x)

tan? (x)



? 2nl  leve l  o f  t rng

CS C (x) = Sin(x)

u s e

C o t  ( x )  =
t a n ( x )

since tan (x) = Sin (x)
Cos (x)

(Sin (x)) = CoS (x)

dx (Cos(N)) = - Siù (x)

(tan (x)) = sec' (x)

s e c  ( x )  =  -
Crs (x)

= CrS (x)
Sin (x)

Cosx tSin x= 1

c o s

1 +  s i n 3 x  =  -
Cosx cos'x

I +  t â n  x =  s e c  x

- S i n e

Cot x +1 = CSC x

t o get
Id (CFCIx)) = - CSC (x) Cot (x)

d x

L (sec(x)! = sec (x) tan(x)
dx

d (cot (x))1 =  - ( 5 ' ( 2 )
d


