Lecture 18

Learning Objectives

At the end of this class, students should be able to:
— find derivative of trigonometric functions
— find derivative of inverse circular functions

18.1 Derivative of Trigonometric Functions
We use the following formulas for finding the derivative of trigonometric functions.

d .
a) - (sinx) = cosx

b) %(cosx) = —sinx

2

c) %(tanx) = sec°x

d
d) E(cosecx) = —cosecx.cotx

d
e) - (secx) = secx.tanx

d
f) — (cotx) = —cosec?x

Hlustration
Find 2 when y = sin(2x + 5).
Solution
We have y = sin(2x + 5), then
dy _ d ..
—=— {sin(2x + 53}
=cos(2x +5)—(2x +5)
=cos(2x +5) X 2
=2cos(2x +5)

Hllustration

Findz—z when y = Vsecx .
Solution

We have y = /secx , then

&y _4a 1/2
il (secx)

=2 (sec x)_% < (secx)
2 1 dx
2vsecx’

1
=E\/secxtanx

secx.tan x

Hllustration

Find 2 when y = V. cos(2x? + 5).
Solution

We have y = v/x.cos(2x? + 5) , then

ay _ a 2 2 a . .1/2
—= Vx. —{cos(2x? + 5)} + cos(2x? + 5) . (x'/?)



=+/x.{—sin(2x% + 5)}. —(2x +5) + cos(2x? + 5). ( ) (x~Y?)
—\/_{ sin(2x% + 5)}. 4x + cos(2x? + 5). (—) \/i_
= 2\/; {—8x%sin(2x? + 5) + cos(2x? + 5)}

Hlustration
Find%when x+y=cos(x—y).
Solution

We have x + y = cos(x —y)
Now differentiating both sides with respect to x, we get

~(x+y) = ={cos(x — )}
ﬁ(x) + == (y) = —sin(x — >%(x -)

or, 1 + — = —sin(x —y){1 ——=
dy
or, E—sm(x—y)a— —sm(x—y)—l

or,  {1-sin(x -y} =—{sin(x —y) + 1}
dy —{sin(x-y)+1}

or, dx = {1-sin(x-y)}
d_y _ {sin(x-y)+1}
dx ~ {sin(x—y)-1}
Tllustration

sin x

. d
Find = when y=e
dx
Solution
We have y = eS"* | then
4y _ 4 (_sinx
o = nte™

— pSinx
=e .

d , .

— (sin x)
) dx
=eSM¥ cosx
=cos x eSI*

18.2 Derivative of Inverse Circular Functions
We use the following formulas for finding the derivative of Inverse Circular functions.

a) i(sin‘1 x) = \/1_ (Ix] < 1)
b) —(cos‘1 x) = J_ (Ix] < 1)
c) E(tan‘1 x) = 1+1x2
d) %(cosec x) = J— (x>1)
d
e) —(sec 1x) = T , (x>1)
_ 1
f) —(cot Ix) = T
Hllustration

Find Z—i when y = sin"!+/x .



Solution
We have y = sin~!v/x , then
Y- :—x (sin™!/x)

dx d
1
= —(Wx
V1-xdx (\/_)
= 1 lx_l/z
Vi—x'2
1
=
Hlustration
. d _13x+2
Find = when y = tan™! .
dx 4
Solution
_13x+2
We have y = tan™?! =, then
dy _d ( -1 3x+2)
dx  dx
_ 1 d (3x+2
a 3x+2\2 dx \ 4
1+(3)
_ 16 3
164+9x2+12x+4 " 4
12
9x2+12x+20

Exercise for Reader

1. Find 2 if:
a) y=cot(2x — 1)
b) y =+/sin3x
¢) y=(ax —b).cos2x3

_ -1%
d) y = cos -

e) x—y=tan(xy)
f) x=asinf,y =acosé
g) y = cos(Insecx)
2. Differentiate sin x with respect to cos x.



