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WORKSHEET

Derivatives of sin x and cos «

Differentiate the following.

a) y=sinx d) y = cos(3z)
b) y =coszx e) y =sin(x+ 1)
¢) y=sin(2z) f) y= cos(dz — 2)

Chain rule with trigonometric functions

Differentiate the following,

a) y = sin(3x) d) y = cos(dx — 3)
b) y = cos(bx) e) y = sin(z?)
o y=sin(2z + 1) f) y = cos(3z?)

More trigonometric examples

Differentiate the following,

a) y = sin(bz?) d) y = cos(z? — 3a)
b) v =cos(2z% +1) e) y=sin(3z — 1)"
¢ y=sin(l — 2z?) f) y = cos(4— 3z2)

. Problem solving

a) Given y = sin(ax + &), where a and b are constants,

iy =
find ﬁ in terms of a and b.

b) Given y = (kr+ 1)", where k and n are constants,

find ‘j—y in terms of &, n and z.
o

¢) The function y = sin(z? + 2z).

Find the gradient of the curve at the point o = 1.

d) The function ¥y = cos(2z* — 3z).
Find the gradient of the curve at the point = = 0.

Key skills practised:

[[] differentiate sine and cosine functions

D use the chain rule with the substitution u

[] differentiate trigonometric functions using the chain rule

[] differentiate composite polynomial functions using the chain rule

[] apply the chain rule in more complex contexts

-The Chain Rulte .,

3
o
The chain rule (polynomials)
Differentiate the following, using the chain rule.
a) y=(2z+ 1}3 d) y=(z*+ l)'"l
by y=(5z—3)° e y=4- 3.1‘)5
0 y=(3z+4)° f) y=2z-5)
Mixed functions
Differentiate the following.
a) y=(z*+1)° d) y=cos(3z — 1)
by y=(3z—2)* e) y=sin(2z + 3)°
) y=sin(z?+ 1) f) y=(1+cosz)®
a Composite functions
Differentiate the following,
a) y=(z*+3z+1)* d) y=sin(22®+3z+1)
by y=(3z%—2z)° e) y=cos(bx’—z+2)

¢ y=sin(3z* -2z +1)  y=04- ;.-;2)6

a) Find :—jj for y =sin(z®+ 1 :

b) Find j_j: for y = cos(3z® + z)".

¢ Find -:% for y = sin(2z® — 4z + 3).
d) Find j—? for y = (1+ cos(2z))’.

; . d - ] =
e) Find the value of % at =2 for y= sm(tr‘;— 3z).

f) Given y = cos(z®+ 1), find the gradient of the
curve at the point where =z = —1.
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