
Integration: the Wild West of maths

Integration is unlike most of what you have done in maths before, because there is no 
general formula to plug into.

Many simple-looking integration problems are in fact impossible. It's not just that you 
can't do them, or your teacher can't do them: it's been proved that no-one can solve 
them in the sense of writing the answer in terms of the functions you know (algebraic 
functions, trig functions, ln, exponential).

For example, ∫ e−x
2

dx , which is basically the area under the bell curve of the 

normal distribution, can't be solved in the sense of writing the answer as a function we
already know.

There is no general method. We know some integrals because we've done 
differentiations, and we know that if you reverse a differentiation you get an 
integration.

For example, we know 
d
dx

( tan(x ))=sec2(x) , so∫ sec2( x)dx= tan (x)+C

Your formula sheet gives you those standard integrals.

For everything else, we need a trick to turn what we're integrating into standard 
integrals, or something like them.

Beware! There is no chain rule for integration. No product rule. No quotient rule.

It is definitely not true that ∫ A Bdx=(∫ Adx) .(∫B dx) , if A and B are two 

different functions.

It is true that ∫(A+B)dx=∫ Adx+∫Bdx .





Easy examples to get you started

Standard formulas (look them up in the formula book)

∫ cosec2(x)dx

∫ xndx

∫(
1
x
)dx

Partial fractions

∫(
1

x (x+1)
)dx

Trig identities

∫(cot2(x))dx

Substitutions

Use u=sin x to solve ∫(sin2(x)cos(x))dx

Integration by parts

∫(x ln (x))dx

The rest of this workbook is exam questions, or parts of exam questions, from past papers.



PARTIAL FRACTIONS

June 2012, Q.1 [Note. In questions like this one, you are going to get a term like B ln |3x−1|.
But is it B ln |3x−1|, or (1/3)B ln |3x−1|, or 3B ln |3x−1| ?
Rather than trying to remember a rule, always work backwards. Think what you would get by differentiating your answer, and adjust 
the answer so that it gives you the right result when differentiating.] 



June 2009, Q.3



TRIG IDENTITIES

June 2009, Q.8. [Here, you will get sin 2θ in your answer. Is it just  sin 2θ, or 2 sin 2θ, or ½ sin 2θ ? Again, rather than trying to 
remember a rule, work backwards. Think what you would get by differentiating your answer, and adjust the answer so that it gives 
you the right result when differentiating.]



SUBSTITUTION

June 2010, Q.2



January 2010, Q.8



June 2013 Q.5



June 2013 (R) Q.3



January 2011, Q.7



INTEGRATION BY PARTS

January 2013, Q.2



January 2012, Q.2



January 2011, Q.1



June 2009, Q.6



June 2011, Q.4

Use the substitution u = x2+2 to show that the integral

∫
0

√2

(x3( ln (x2+2)))dx

is equal to

and then use integration by parts to solve the problem.



(In this one, unusually, the question paper doesn't tell you that you need integration by parts; also, you have to integrate by parts 
twice to get the answer). June 2013, Q.1


