9.6) Differentiating trigonometric functions



Worked example

Your turn

Differentiate with respect to x:
y = cotx

Differentiate with respect to x:
y =tanx
dy

2
— = sec‘x
dx



Worked example

Your turn

Differentiate with respect to x:
Yy = cosecx

Differentiate with respect to x:
y = secx
dy

— =secxtanx
dx



Worked example

Your turn

Differentiate with respect to x:

y = tan 2x

F) = tan(-3)

Differentiate with respect to x:
y = tan4x
dy

—~ = 4sec? 4
dx secC X



Worked example

Your turn

Differentiate with respect to x:

y = cot2x

f) = cot(-3)

Differentiate with respect to x:
y = cot4x
dy

—— = —4 cosec?4x
dx



Worked example

Your turn

Differentiate with respect to x:

Yy = sec2x

F) = sec(—3)

Differentiate with respect to x:
y = sec4x
dy

— = 4 sec4x tan4x
dx



Worked example

Your turn

Differentiate with respect to x:

Yy = CcosecC 2x

f(x) = cosec(— g)

Differentiate with respect to x:
y = cosec4x
dy

— = —4 cosec4dx cot4dx
dx



Worked example

Your turn

Differentiate with respect to x:

y = tan* 2x

F) = tan® (- 3)

Differentiate with respect to x:
y = tan® 4x

& 8 tan 4x sec? 4x
dx



Worked example

Differentiate with respect to x:

y = cot* 2x

F) = cot3 (- 3)

Your turn
Differentiate with respect to x:
y = cot? 4x
y 2
— = —8 cot4x cosec“4x

dx



Worked example

Your turn

Differentiate with respect to x:

y = sec* 2x

F) = sec*(=3)

Differentiate with respect to x:
y = sec? 4x

& 8 sec? 4x tan 4x
dx



Worked example

Your turn

Differentiate with respect to x:

y = cosec* 2x

f(x) = cosec3(— g)

Differentiate with respect to x:
y = cosec? 4x
dy

—— = —8cosec? 4x cot4x
dx



Worked example Your turn

Differentiate with respect to x: Differentiate with respect to x:
cosec 3x cosec 2x
A YT T

dy  2cosec 2x(xcot2x +1)

dx x3




Worked example Your turn

dy
dx

dy

— in terms of
dx

Given that x = coty, express —in terms of x. | Given that x = tany, express

X.
dy 1

dx:1+x2




Worked example

Your turn

Differentiate with respect to x:
Yy = arccos x

y = arctan x

Differentiate with respect to x:
y = arcsinx

dy 1

dx 1 - x2



Worked example Your turn

Differentiate with respect to x: Differentiate with respect to x:
y = arccos x* y = arcsin x?
dy  2x
dx  \1—x*

y = arctan x>




Worked example Your turn

: ., dy. : . dy.
Given that x = cosec 3y, find d—z in terms of x | Given that x = sec 2y, find d—i’ in terms of x

dy 1

dx 2xVx2 -1




Worked example Your turn

Given that y = arctan (1 ) fi d dy Giventhaty = arctan( ) find 2 dx

dy 1

dx 1+ x2




