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Differentiating Other Functions

Differentiating other functions

How do I differentiate common functions?

These are the common results

d

dx
(xn

)=nxn−1

d

dx
(ex)=ex

d

dx
(ax

)=ax ln a  for a>0

d

dx
(ln x)=

1

x

d

dx
(sin x)=cos x

d

dx
(cos x)=−sin x

d

dx
(tan x)=sec2 x

d

dx
(cot x)=−cosec2 x

d

dx
(sec x)=sec xtan x

d

dx
(cosec x)=−cosec xcot x

How do I differentiate e , a , ln(kx) and a ?kx x kx
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And for a :

This last formula can be derived from Formula 3 by using the chain rule

kx

Examiner Tips and Tricks

The formulae for some of these derivatives are not given in the formulae booklet –

you need to know them.

The formulae for e  and ln x are the ones you absolutely do need to know .

The other formulae can be derived from those two as shown above, and

remember – the derivative of ln kx is 
1

x
, NOT 

k

x
 !

kx

Worked Example
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Chain Rule

Chain rule

What is the chain rule?

The chain rule is a formula that allows you to differentiate composite functions

If y is a function of u, and u is a function of x, then the chain rule tells us that:

dy

dx
=

dy

du
×

du

dx

  Note that because u is a function of x, y is also a function of x

In function notation, if y= f (g (x ) )  then the chain rule can be written as:

dy

dx
=f ' (g (x) )g' (x)

  This allows us to differentiate more complicated expressions:

Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 6

https://www.savemyexams.com/?utm_source=pdf


What are the special cases of the chain rule?

It allows us to differentiate a function raised to a power:

d

dx
( (f (x)

n
) =n (f (x) )

n−1f '(x)

 It allows us to differentiate functions that are not given in the form y= f(x):

dy

dx
=

1

dx

dy
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There is a useful case which is used to integrate certain functions:

d

dx
(ln(f (x) ) =

f '(x)

f (x)

Examiner Tips and Tricks

The chain rule formulae are not in the exam formulae booklet – you have to know

them.

When using the chain rule be sure to keep your functions straight (ie which

function is y and which is u, or which is f and which is g).

Worked Example
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Product Rule

Product rule

What is the product rule?

The product rule is a formula that allows you to differentiate a product of two functions

If y= u× v where u and v are functions of x then the product rule is:

dy

dx
=u

dv

dx
+v

du

dx

In function notation, if f (x )= g (x )× h (x )  then the product rule can be written as:

f ' (x)=g (x)h' (x)+h (x)g' (x)

The easiest way to remember the product rule is, for y= u× v where u and v are

functions of x:

y' = uv' + vu'
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Examiner Tips and Tricks

The product rule formulae are NOT in the formulae booklet – you need to know

them.

Don't confuse the product of two functions with a composite function:

The product of two functions is two functions multiplied together

A composite function is a function of a function

To differentiate composite functions you need to use the chain rule

Worked Example
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Quotient Rule

Quotient rule

What is the quotient rule?

The quotient rule is a formula that allows you to differentiate a quotient of two functions

(ie one function divided by another)

If y=
u

v
 where u and v are functions of x then the quotient rule is:

dy

dx
=

v
du

dx
−u

dv

dx

v2

In function notation, if f (x )=
g (x )

h (x )

 then the quotient rule can be written as:

f ' (x)=
h (x)g' (x)−g (x)h' (x)

(h (x) )
2
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Examiner Tips and Tricks

The quotient rule formula is in the formulae booklet – you don't have to memorise

it.

Be careful using the formula – because of the minus sign in the numerator the

order of the functions is important.

Look out for functions of the form f (x )= g (x ) (h (x ) )
−1

You could differentiate that using a combination of the chain rule and the

product rule (and it can be good practice for you to try it!)

But it can also be seen as just a quotient rule question in disguise

Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 14

https://www.savemyexams.com/?utm_source=pdf


g (x ) (h (x ) )
−1=

g (x )

h (x )

Worked Example
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Differentiating Reciprocal & Inverse Trig Functions

Differentiating reciprocal and inverse trig
functions

How do I differentiate reciprocal trigonometric

functions?

The formulae for the derivatives of the reciprocal trigonometric functions are:

d

dx
(secx)=secxtanx

d

dx
(cosecx)=−cosecxcotx

d

dx
(cotx)=−cosec2x

You can derive the derivatives for sec, cosec, and cot using the chain rule and the

derivatives of the basic trigonometric functions 

How do I differentiate inverse trigonometric
functions?

The formulae for the derivatives of the inverse trigonometric functions are:
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d

dx
(arcsinx)=

1

1−x2

d

dx
(arccosx)=−

1

1−x2

d

dx
(arctanx)=

1

1+x2

You can derive the derivatives of arcsin, arccos, and arctan using the reciprocal form of

the chain rule and the derivatives of the basic trigonometric functions

Examiner Tips and Tricks

The formulae for the derivatives of sec x, cosec x, and cot x are in the formulae

booklet – you don't need to memorise them
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However, you should know how to derive the derivatives of sec, cosec, and

cot using the chain rule

The formulae for the derivatives of arcsin, arccos, and arctan are not in the

formulae booklet

You should know how to derive those derivatives using the reciprocal form of

the chain rule

Worked Example

Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 18

https://www.savemyexams.com/?utm_source=pdf


Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 19

https://www.savemyexams.com/?utm_source=pdf

