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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

1
CHAPTER 1 • KEY SKILLS

Algebraic Methods
Specification P3: Algebraic methods • 10 questions • 69 marks • about 85 minutes

1 Factorise and cancel
Factorise the numerator and the
denominator fully, then cancel
common factors, never terms.

e.g.
x2 −9
x2 + 3x

=
x−3

x

2 Multiplying and dividing

To divide, multiply by the reciprocal.

Factorise everything before cancelling.

3 Adding and subtracting

Use the lowest common denominator:

factorise the denominators first to find

it.

4 Equations with fractions

Multiply through by the common

denominator. Reject any value that

makes a denominator zero.

5 Improper fractions
The numerator’s degree is at least the
denominator’s: divide first.

e.g.
3x2 −5x + 4

x−2
= 3x + 1 +

6
x−2

6 Algebraic division

Long division by (x + a) or by a

quadratic: the remainder has lower

degree than the divisor.

7 Identities

≡ means true for all x: multiply out and

compare coefficients, or substitute

convenient values of x.

8 “Show that”

Show every step: the common

denominator, the expanded numerator

and the factor that cancels.

9 Excluded values

x values that make any denominator

zero are excluded, even if the factor

later cancels.

Skills map every skill above is tested at least once; interleaved skills come from GCSE or other chapters

Skill Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Marks 4 5 6 5 5 9 8 8 9 10

1 Factorise and cancel • • • • • •
2 Multiplying and dividing • •
3 Adding and subtracting • • • • •
4 Equations with fractions • • • • • • •
5 Improper fractions • • • • •
6 Algebraic division • • • •
7 Identities • • • • •
8 “Show that” • • • • • • •
9 Excluded values • • • • •
Interleaved: factor theorem, sigma notation (P2) • •
Interleaved: quadratics, surds and inequalities (P1) • • • • • •
Interleaved: graphs and asymptotes (P1) •

Exam difficulty. Questions 1 to 5 check each skill on its own. Questions 6 to 10 are multi-step questions built like
the last questions on a real WMA13 paper, where one part leads into the next and skills from different topics are
combined.

Must learn. When asked for A, B and C, also write the whole expression out in the required form. Factorise with

integer coefficients, e.g. (3x−5), not
(
x− 5

3

)
.
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

1. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

f(x) =
3x2 −27

2x2 + x−15
+

4
2x−5

x >
5
2

Show that f(x) =
3x−5
2x−5

(4)

(Total for Question 1 is 4 marks)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

2. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

f(x) =
2x4 + 7x3 + 2x2 + 2x

x2 + 3x
x > 0

(a) Find the values of the constants A, B, C and D such that

f(x) = Ax2 + Bx +C +
D

x + 3

(4)

(b) Hence solve the equation f(x) = 2x2 + x
(1)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

Question 2 continued

(Total for Question 2 is 5 marks)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

3. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

(a) Show that
3

x + 2
+

2
x−1

− 7x−1
x2 + x−2

can be written as
a

x + b
, where a and b are integers to be found.

(4)

(b) Hence show that the equation

3
x + 2

+
2

x−1
− 7x−1

x2 + x−2
= x + 1

has no real solutions.
(2)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

Question 3 continued

(Total for Question 3 is 6 marks)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

4.
f(x) =

6x2 + 5x−4
2x + 3

x ̸= −3
2

(a) Write f(x) in the form Ax + B +
C

2x + 3
, where A, B and C are constants to be found.

(3)

(b) Hence find the set of values of x for which f(x) > 3x−2
(2)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

Question 4 continued

(Total for Question 4 is 5 marks)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

5. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Solve the equation
3x

x−2
− 4

x + 1
=

12
x2 − x−2

explaining clearly why one of the solutions of your working must be rejected.

(5)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

Question 5 continued

(Total for Question 5 is 5 marks)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

6. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

f(x) =
x3 + 3x2 −4
x2 + x−2

x ̸= 1, x ̸= −2

(a) Use the factor theorem to show that (x−1) is a factor of x3 + 3x2 −4
(2)

(b) Hence show that f(x) = x + 2
(4)

(c) Explain why the graph of y = f(x) is a straight line with two points missing, and find the
coordinates of the two missing points.

(3)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

Question 6 continued
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

Question 6 continued

(Total for Question 6 is 9 marks)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

7. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

g(x) =
x4 + 2x3 + 7x + 7

x2 + 1
x ∈ R

(a) Show that g(x) ≡ x2 + Bx +C +
Dx + E
x2 + 1

and find the values of the constants B, C, D and E.

(5)

(b) Find the set of values of x for which
Dx + E
x2 + 1

> 1

giving your answer in exact form. Explain why you may multiply both sides of the inequality
by x2 + 1

(3)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

Question 7 continued

(Total for Question 7 is 8 marks)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

8.
h(x) =

x2 −4
x2 + 3x + 2

÷ x2 −5x + 6
x2 −2x−3

(a) Show that h(x) = 1 for all values of x for which it is defined.
(4)

(b) State the values of x for which h(x) is not defined.
(2)

(c) Hence show that the equation h(x) = x2 −3 has no solutions.
(2)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

Question 8 continued

(Total for Question 8 is 8 marks)

Join students already acing their exams.

Book your FREE lesson at www.eclassroom.org.uk
Page 18 of 24

https://www.eclassroom.org.uk


D
O

N
O

T
W

R
IT

E
IN

TH
IS

A
R

E
A

D
O

N
O

T
W

R
IT

E
IN

TH
IS

A
R

E
A

D
O

N
O

T
W

R
IT

E
IN

TH
IS

A
R

E
A

D
O

N
O

T
W

R
IT

E
IN

TH
IS

A
R

E
A

D
O

N
O

T
W

R
IT

E
IN

TH
IS

A
R

E
A

D
O

N
O

T
W

R
IT

E
IN

TH
IS

A
R

E
A

International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

9.
(a) Show that

1
r
− 1

r + 1
≡ 1

r(r + 1)
(2)

(b) Hence show that
n

∑
r=1

1
r(r + 1)

=
n

n + 1

(4)

(c) Find the least value of n for which
n

∑
r=1

1
r(r + 1)

> 0.99

(3)
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International A Level Mathematics Pure 3 (WMA13) Chapter 1: Algebraic Methods

Question 9 continued
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Question 9 continued

(Total for Question 9 is 9 marks)
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10. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

f(x) =
2x2 + kx−3

x + 2
x ̸= −2

where k is a constant. Given that f(x) ≡ 2x + 1 +
C

x + 2
, where C is a constant,

(a) find the value of k and the value of C.
(4)

(b) Find the x coordinate of the point where the curve y = f(x) meets the line y = 2x−1
(2)

(c) Explain why, for x >−2, the curve y = f(x) lies below the line y = 2x + 1
(1)

(d) Find the set of values of x for which f(x) > 2x
(3)
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 10 marks)

TOTAL FOR CHAPTER 1 IS 69 MARKS
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