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Integrating Other Functions

Integrating other functions

Is integration the reverse of differentiation?

Yes, but remember “+c”, the constant of integration …

… unless finding a definite integral

Recognising common results helps to make integration easier (See Differentiating Other

Functions)

How do I integrate e  and e ?

The gradient of e  is ke

ie y = e , dy/dx = ke

The reverse applies when integrating

x kx

kx kx

kx kx
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This is an example of reverse chain rule

How do I integrating 1/x?

Remember 
1

x
=x−1

The method for integrating powers does not apply if the power is -1

How do I integrating sin x and cos x?

Note the minus in the integral of sin x

How do I integrate tan x?

The integral of tan x is ln|sec x| + c

Examiner Tips and Tricks

Make sure you have a copy of the formula booklet during revision but don't try to

remember everything in the formula booklet.

Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 3

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


However, do be familiar with the layout of the formula booklet – you’ll be able to

locate quickly whatever you are after, and you do not want to be searching every

line of every page!

For formulae you think you have remembered, use the booklet to double-check.

Worked Example
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Reverse Chain Rule

Reverse chain rule

What is the chain rule?

The Chain Rule is a way of differentiating two (or more) functions

In many simple cases the above formula/substitution is not needed

The same can apply for the reverse – integration

How do I integrate using the reverse chain rule?
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In more awkward cases it can help to write the numbers in before integrating

STEP 1: Spot the ‘main’ function

STEP 2: ‘Adjust’ and ‘compensate’ any numbers/constants required in the integral

STEP 3: Integrate and simplify

Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 7

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


Examiner Tips and Tricks

If in doubt you can always use a substitution.

Differentiation is easier than integration so if stuck try the opposite, eg. sin and

cos are linked (remember that minus!) so if integrating a sin function, start by

differentiating the corresponding cos function.

Lastly, check your final answer by differentiating it.

Worked Example
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Integrating f'(x)/f(x)

Integrating f'(x)/f(x)

How do I integrate 1/x?

The technique for integrating fractions depends on the type of fraction

For polynomial denominators see Integration using Partial Fractions

If 
dy

dx
=
1

x
 then y = ln |x| + c – see Integrating Other Functions

The type of fraction dealt with here is a specific case of Reverse Chain Rule

How do I integrate f'(x)/f(x)?

“The top is ‘almost’ the derivative of the bottom”

'almost' here meaning 'a multiple of' (see below)

The integral will involve ln |f(x)| - ie ln of the bottom

Due to reverse chain rule
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How do I adjust a fraction into the form f'(x)/f(x)?

There may be coefficients to ‘adjust’ and ‘compensate’ for

Examiner Tips and Tricks

If you're unsure if the fraction is of the form f’(x)/f(x), differentiate the

denominator.

Compare this to the numerator but you can ignore any coefficients.

If the coefficients do not match then ‘adjust’ and ‘compensate’ for them.

Worked Example
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Integrating with Trigonometric Identities

Integrating with trigonometric identities

What are trigonometric identities?

Some are given in the formulae booklet

Be sure to note the difference between the ± and ∓ symbols!

How do I know which trigonometric identities to use?

There is no set method

This is a matter of experience, familiarity and recognition

Practice as many questions as possible

Be familiar with trigonometric functions that can be integrated easily

Your notes
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Be familiar with common identities – especially squared terms

sin x, cos x, tan x, cosec x, sec x, cot x all appear in identities

How do I integrate tan x, cot x, sec x and cosec x?

The integral of sec x is tan x (+c)

This is because the derivative of tan x is sec x

The integral of cosec x is -cot x (+c)

This is because the derivative of cot x is -cosec x

The integral of tan x can be found by using the identity to rewrite tan x before

integrating:

1 + tan x = sec x

The integral of cot x can be found by using the identity to rewrite cot x before

integrating:

1 + cot x = cosec x

How do I integrate expressions involving sin x and cos
x?

For functions of the form sin kx, cos kx … see Integrating Other Functions

sin kx × cos kx can be integrated using the identity for sin 2A

2 2 2 2 2 2 

2 2 2 2

2

2

2

2

2 2

2 2

2 2

2 2
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sin 2A = 2sinAcosA

sin kx cos kx or sin kx cos kx can be integrated using reverse chain rule or substitution

Notice no identity is used here but it looks as though there should be!

sin kx and cos kx can be integrated by using the identity for cos 2A

For sin A, cos 2A = 1 - 2sin A

For cos A, cos 2A = 2cos A – 1

n n 

2 2 

2 2 

2 2 
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How do I integrate tan x?

This is a standard result from the formulae booklet

How do I integrate other expressions involving trig
functions?

The formulae booklet lists many standard trigonometric derivatives and integrals

Check both the “Differentiation” and “Integration” sections

For integration using the "Differentiation" formulae, remember that the integral of

f'(x) is f(x) !
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Experience, familiarity and recognition are important – practice, practice, practice!

Problem-solving techniques
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Examiner Tips and Tricks

Make sure you have a copy of the formulae booklet during revision.

Questions are likely to be split into (at least) two parts:

The first part may be to show or prove an identity

The second part may be the integration

If you cannot do the first part, use a given result to attempt the second part.

Worked Example

Your notes

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

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


Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 20

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


Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 21

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

