A-LEVEL MATHS (EDEXCEL 9MAO) - PURE YEAR 2 -
CHAPTER 1: ALGEBRAIC METHODS - LESSON 3

Partial fractions
14 marks

Hints online, answers free
with an account:
mathswariz.uk/worksheets/
a-level-partial-fractions/
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I3 Do Now

Quick questions to start.

Al Needed today [2 marks] A2 Last lesson

2

Factorise fully > — Write 3 n

z? — 6. . .
a single fraction.

Answer

Answer

as
r—1 T+ 2

[2 marks]

A3 Needed today [2 marks] A4 Needed today

5 1 _
w2+ is to be Solve A + B = 3 and
(z+1)*(z —2) 24 — B = 0.

split into partial

fractions. Write down

the form, using

constants A, B and C.

Answer

[2 marks]

Answer

A5 Needed today [2 marks]
Te—1=A(xz—1)+
B(z + 2). By choosing
values of z, find A and
B.

Answer
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[ Example, then your turn

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

-

EXAMPLE 1
ox + 1 . .

Express (z— 1)z +2) in partial
fractions.

Hint Write A + b , multiply by

z—1 x+2
(z —1)(x +2),thenputz =1land z =
—2.

N\
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A-Level
B1 Express [4 marks]
z+11 "
(x+3)(z—1)

partial fractions.

Answer
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EXAMPLE 2 B2 Express [5 marks]
2 2
x°+Tx —6 : 2¢“ + 9 — 9
Express 3 5 in partial + in
T’ — xt — 22 3 — 9
fractions. partial fractions.
Hint Factorise the bottom fully first:
z(xz — 2)(x + 1). Three factors give three
fractions.
Answer
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EXAMPLE 3 B3 Express [5 marks]

32 2 2 _

Express v +2$ + in partial z"+ 5z —5 in
(z +1)*(z - 3) (z — 2)%(z + 1)
fractions. partial fractions.

Hint A repeated factor needs two

A
fractions: +
z+1 (z+1)

gives two constants; compare the x2
terms for the last one.

5 Substitution

Answer

Mathswariz - worksheet - Partial fractions MW-ALEVEL-P2-01-L3 - Page 5 of 18

© 2026 Mathswariz. All rights reserved. Free for personal and classroom use. Not to be sold or republished.



EXAMPLE 4

E ¥ in partial
xpress ————— In partia
z2(z 4+ 1)
fractions.
. 9. A B
Hint 2 is a repeated factor: use — + —5-
i I
Put x = 0 and x = —1, then compare the
z? terms.
EXAMPLE 5
8xr — 1 . .
Express in partial

(2;1: — 1)(:(: + 1)
fractions.

1
Hint To make 2z — 1 zero, putz = 3"
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B4 Express [5 marks]
322 — 2z +8 in
z%(x — 2)

partial fractions.

Answer

B5 Express [4 marks]

7 :
Bz + 1)z —2)
partial fractions.

Answer
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Practice A-Level

5 1 A B
C1 Jo writes ( 133):6 n 2) = ( 1)2 + Show that no [5 marks]
T — T T — T

+ 2
constants A and B make this true. Then express the fraction
correctly in partial fractions.

Answer
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C2 62> + 12z i ) . [5 marks]
Express in partial fractions.
(1—2z)(1 + 2z)?

Answer
2¢2 + 2z + 4 A B C 5 mark
c3 Given that T = + + , find A, 15 marks]
(r—1)*(z+3) zz—-1 (x—-1)2 =z+3
BandC.
Answer A=..., B=...,C=...
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4 10
c4 f(x) = @ —1—3?1;251: 1) x > —1. Express f(z) in partial fractions. [5 marks]

Hence show that f'(x) < 0 for all z > —1.

Answer
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) Exam-stuyle questions Edexcel exam style

D1 Express 7z* + 10z in partial fractions [8 marks]
P 223 4+ 3x2 — 1 P '

Answer
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D2 o 6‘1‘533
@)= TG

(@) Express f(x) in partial fractions. [3 marks]

Answer

(b) Hence find the series expansion of f(x) in ascending powers  [5 marks]
of z, up to and including the term in z2. Give each coefficient
as a simplified fraction.

Answer
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(c) State the values of = for which your expansion is valid. [2 marks]

Answer
Total for D2: 10 marks
D3 92 + 5 + 2 A
Ben uses cover-up for every term of 5 . For — he covers
z?(x +1) x

2
the z of 22 and puts z = 0, getting A = 2. He writes = + — + 0 .
z 2 z+1

(a) By substituting x = 1, show that Ben is wrong. [3 marks]
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(b) 922 + 5z + 2 . . . [5 marks]
Express correctly in partial fractions.
z2(xz 4+ 1)

Answer
Total for D3: 8 marks
D4 g(x) =2’ + 2z* — 5z — 6.
(@) Use the factor theorem to factorise g(x) fully. [3 marks]
Answer
Mathswariz - worksheet - Partial fractions MW-ALEVEL-P2-01-L3 - Page 13 of 18

© 2026 Mathswariz. All rights reserved. Free for personal and classroom use. Not to be sold or republished.



(b) 322 +5x+8 [5 marks]

Express in partial fractions.
9(z)
Answer
2

c 3z° + 5x + 8 [3 marks]

(c) Hence show that > (Qforall z > 2.

g(z)

Total for D4: 11 marks
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18 4
D5 ( pf’;;z vy 5 + j_ 1 where p and q are constants. Call the
x—2)(x z — z
left side f(x).

(@) Findpandag. [4 marks]

Answer p=..., q=.

1
(b) solve f(z) = vl [3 marks]
T

Answer
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(c) Solve f(x) = 0. [2 marks]

Answer

Total for D5: 9 marks

2z + kx — 4 2 A B & mark
D6 Given that 2Tt R -4 + and that A — 3 [6 marks]
zz—1)(z+2) =z -1 =x+2

, find B and k.

Answer B=... , k=...
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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.

3 2

322 + 52 + 3 [9 marks]

3t Showthat/ T TS 9. n1s. nares
. 22 (z+1)

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

i A B
BT HInt1 215 a repeated factor, so use = + — +
X X
C
r+1 5 5
Hint 2 Youget — + — + . The middle term
r T+

integrates to ——, not to a logarithm.
€T

Hint3  Puytin the limits, thenuselna + Inb =
Inab and 2In3 = In 9 to collect the
logarithms.
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How did it go?

Colour one circle on each line: not yet,

nearly, yes.

| can split a fraction with
distinct linear factors into
partial fractions.

| can choose the right form
when a factor is repeated.

| can find the constants by
substitution and by
comparing coefficients.

| can use partial fractions to
differentiate, expand as a
series or integrate.

00O

00O

00O

00O
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