A-LEVEL MATHS (EDEXCEL 9MAO) - PURE YEAR 2 -

CHAPTER 11: INTEGRATION - LESSON 5

Integration with partial fractions

Hints online, answers free

with an account:

+ mathswariz.uk/worksheets/
LTL  a-level-integration-partial-

116 marks fractions/
Date
I3 Do Now
Quick questions to start.
A1l Needed today [3 marks] A2 Needed today [2 marks]
_ x+7 . , 3
Write in Find / dz.
(z —1)(z+3) T+ 2
partial fractions.
Answer
Answer

A3 Common slip [2 marks] A4 Needed today [2 marks]

4
Find / ——d.
2¢ — 1
Check your answer by
differentiating it.

Answer
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Write 2In3 — In6 as a
single logarithm.

Answer
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[ Example, then your turn

A-Level

Your teacher works through each example with you. Then try the one beside it.

-

EXAMPLE 1

. 5 +1
Find / (z—1)(z 1 2) dz.

3

2
Hint Split it first: it is +

x—1 z+2

Each part integrates to a logarithm.

N\
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Find [4 marks]

/ 4x 4+ 5
dzx.
(x+2)(z+1)

Answer
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EXAMPLE 2
Find the exact value of

3 3
/2 (z —1)(z + 2) dz.

1
Hint It is —
7 = T+
the limits, then use the log laws to make

one logarithm.

5 Integrate, putin
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B2

Find the exact value  [6 marks]

4 5
of [, QCz+1)(z—2) dz.
Give your answer as a
single logarithm.

Answer
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EXAMPLE 3
3
Find / TS
(x+1)2

. L A B
Hint Write it as + The

z+1 (z+1)%

second part is a power: /(a: +

1) 2dz = —(x + 1)}, not a logarithm.

.

EXAMPLE 4

2
Find/ T dr.
2 —1

Hint The top has the same degree as the
2

x —
2 1_1+

€re —

bottom, so divide first:

. Then split .
22 — 1 P D+
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3z + 1
B3 Fing / (Ld:c 14 marks]

B4

A

r+1)2

nswer

Find the exact value  [6 marks]

of/
2

Answer

3IE2+1

e dx.
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EXAMPLE 5

1
Find / —— dx and write the
z(x + 1)

answer as a single logarithm.

. 1 1 1
Hint —— = — — .
zz+1) =z z+1
difference of logarithms is the logarithm

of a quotient.

\

Practice

2z +1

4
3
C1 Niawrites/ ——dzr = [31n|2:c+1|]
0

BS

Find the exact value  [4 marks]
4
2

of / 2 g

1 z(z+2)

Answer

A-Level

4 [4 marks]

=31n9. Find her
0

mistake, then find the correct value in the form k In 3.
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Answer
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c2 2+ A B [5 marks]

Max tries to split as + and cannot
(z+2)(x—1) z+2 x-1
. . . 2+
make it work. Explain why, then find dx.
(x+2)(x—1)
Answer
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C3 . 3 ) [4 marks]
Find the exact value of ——  dx. Give your answer as a
o, z(z—1)
single logarithm.
Answer
. 8 . . . 4 marks
ca Find | ————— dx, writing your answer as a single logarithm. | !
z2 — 16
Answer
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1
C5 ) T [5 marks]
Find the exact value of / — dx.
o (z+1)
Answer
) Exam-style questions Edexcel exam style
D1 f(a:) _ x -+ 10 .
(2z — 1)(z + 3)
(@) Write f(z) in partial fractions. [3 marks]
Answer
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[5 marks]

(b)

2
Find the exact value of / f(x) dz, giving your answer in the
1

form In k.

Answer

[2 marks]

1
(c) Explain why / f(x) dz cannot be found with this method.
0

Total for D1: 10 marks

Mathswariz - worksheet - Integration with partial fractions MW-ALEVEL-P2-11-L5 - Page 9 of 18
© 2026 Mathswariz. All rights reserved. Free for personal and classroom use. Not to be sold or republished.



P2 3 4 d In |2 1 2In |2 3 ’

Raj writes = {2 z+ 1 —2In 22 + } .

’ /1 (22 +1)(2z + 3) nj2z + 1] = 2mnf2e +3] |,

Raj is wrong.
(@) Explain his mistake. [2 marks]
b) Lo alue of /3 4 g aivi [4 marks]
n e exact value o x, givin our
1 (22 +1)(2z + 3) VNG y
answer as a single logarithm.
Answer
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) show tha /n - do<In>foreveryn>1, 2m
L CrrD2z+3) T3 yn > 1.

Total for D2: 9 marks
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D3 ) 5922 -3 L ) [7 marks]
Find the exact value of PORY dx, giving your answer in the
3 I7—
form a + bln ¢, where a, b and c are rational.
Answer
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D4 (z) 222 + 3z + 4
x) = :
8 z%(x + 2)

A B C
(@ write g(z) in the form — + — + [4 marks]

x 2 r+2

Answer
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(b) . 2 . . [5 marks]
Find the exact value of | g(x)dz, giving your answer in the
1
formp+qgln2 + rIn 3.
Answer
Total for D4: 9 marks
In2 eq;
This question is about dz.
q /0 (e + 1)(e® 4 2)
(a) Use the substitution u = e” to show that the integral is [2 marks]
2
1
du.
/1 (u+1)(u—+2)
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(b) Hence find the exact value of the integral, giving your answer [6 marks]
as a single logarithm.

Answer

Total for D5: 8 marks
3
D6 h(z) = :
(1—a)(1+ 2z)

(@) Write h(z) in partial fractions. [3 marks]

Answer
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1
2

Find the exact value of / h(z) dz.
0

[4 marks]

Answer

(c) * . - [2 marks]
h(z) dz, with k > 0, has a finite value. State the values of
0

k for which this is true, and give a reason.

Total for D6: 9 marks
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E Extension Stretch

No route is given. The hints are at the end of the sheet. Use one at a time.

E1 oy _ 9 marks]
1 dr = In 2, where k > 2. Find the exact value of k, in
2 I —
a+ byv/?2

C

the form

Answer

Mathswariz - worksheet - Integration with partial fractions MW-ALEVEL-P2-11-L5 - Page 17 of 18
© 2026 Mathswariz. All rights reserved. Free for personal and classroom use. Not to be sold or republished.



Extension hints
Cover these with paper. Uncover one at a time.

i 4 2 2
E1  Hint1 Split into — and
z2 -1 z—1 =z+1
integrate.
Hint 2 k—1 1
The int lis 21 —2In- =
e;n:gralls nk+1 n3
21n % Set this equal to In 2.
Hint 3 3(k—1
nt So % — /2. Solve for k and

rationalise the denominator.
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How did it go?

Colour one circle on each line: not yet,
nearly, yes.

| can split a fraction into

partial fractions and integrate O O O
each part to a logarithm.

to

| can integrate
ar +

k
—In |az + b| withoutlosing O OO
!
the —.
a
| can integrate a repeated

1
mdoes OO0

not give a logarithm.

factor, where

| can divide an improper
fraction first, and write an
exact answer as a single
logarithm.

o000
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