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GCE AS / A LEVEL — FURTHER PURE MATHEMATICS A QUESTION PACK

2305-01 (Legacy FP1) · New spec Unit 1 Topic 4

REVISE
.wales

FURTHER MATHS — FP A · FURTHER ALGEBRA &

SERIES

Roots of Polynomials & Summation of Finite Series

Every roots/series question from the legacy WJEC FP1 papers (June 2009 – June 2017)

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~1 hours 57 minutes

Derived from the legacy FP1 paper’s pace of ~1.5 min/mark (78 marks over 11 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack, not

a single mock paper. It contains every further algebra

& series question from the legacy WJEC FP1 papers

(2008 modular spec) that maps onto new-spec AS

Unit 1 Topic 4 (2.1.4).

Questions are ordered roughly by difficulty.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working

— method marks are awarded for clear setup.

A calculator is allowed. The WJEC Formula Booklet may be
referred to.

All question content is © WJEC CBAC Ltd. and reproduced

for revision purposes.

For Examiner’s use only

Q Source Max Mark

1 Jun 09 Q1 6

2 Jan 14 Q2 6

3 Jun 13 Q1 6

4 Jun 17 Q2 6

5 Jun 10 Q6 7

6 Jun 14 Q5 10

Q Source Max Mark

7 Jun 13 Q3 11

8 Jun 10 Q4 8

9 Jan 10 Q5 6

10 Jun 15 Q5 5

11 Jun 11 Q9 7

Total 78
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Roots of Polynomials & Summation of Finite Series — what

the new spec asks
WJEC GCE AS / A Level Further Mathematics (from 2017) · Unit 1: Further Pure Mathematics A · Topic 2.1.4.

Roots of polynomials 2.1.4

For  with roots : 

.

For  with roots : 

, , .

For quartic , ,

, .

Equation with new roots: find symmetric functions of

the new roots in terms of the old.

Symmetric sums 2.1.4

.

.

For cubics: .

.

Standard series 2.1.4

Combine these (with  linearity) to evaluate  of any

quadratic or cubic in .

Method of differences 2.1.4

For  the series telescopes — most

terms cancel.

Result: .

Often the summand decomposes via partial fractions:

e.g. .

Useful when standard formulae don’t apply directly.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »

ax +2 bx + c = 0 α,β α + β =
−b/a, αβ = c/a

ax +3 bx +2 cx + d = 0 α,β, γ α =∑
−b/a αβ =∑ c/a αβγ = −d/a

α + β + γ + δ = −b/a αβ =∑ c/a
αβγ =∑ −d/a αβγδ = e/a

α +2 β =2 (α + β) −2 2αβ

α +3 β =3 (α + β) −3 3αβ(α + β)

α +2 β +2 γ =2 ( α) −∑ 2 2 αβ∑

​ +
α
1

​ +
β
1

​ =
γ
1

​

αβγ

αβ∑

​ r =∑r=1
n

​

2
n(n + 1)

​ r =∑
r=1
n 2

​

6
n(n + 1)(2n + 1)

​ r =∑
r=1
n 3

​ =
4

n (n + 1)2 2
​ r(∑

r=1
n )2

∑ ∑
r

​[f(r) −∑r=1
n

f(r + 1)]

f(1) − f(n + 1)

​ =
r(r+1)

1
​ −

r
1

​

r+1
1



PAGE 3 ·  CRIB SHEET FP A · 2.1.4 · 2017 spec

Further Algebra & Series in one page
Quick-reference notes — revisit before each section. Don’t use during questions.

Vieta — quadratic

For  with roots :

Vieta — cubic

For  with roots

:

Vieta — quartic

For  with

roots :

Power sums

 (for cubic).

New equation with related roots

Given roots  of one cubic, find
equation with roots , , , etc.

Substitute  new root expression,

solve for , replace in original

equation.

E.g. for roots : substitute 

 into original.

Standard sums

Sigma linearity

Use to break a polynomial summand
into standard sums.

e.g. .

Method of differences

If summand can be written as 
, the series telescopes:

Useful for  via partial fractions.

Strategy

1. Write Vieta’s relations from the given
polynomial.
2. For series, check if a standard sum

or method of differences applies.
3. Verify with  (small case sanity
check).

4. Factor your answer where possible.

Crib sheet — revision compilation for FM Unit 1 Topic 4. Questions begin overleaf.
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SECTION A

Further Algebra & Series

Questions 1–11 · 78 marks



Question 1 WJEC FP1 June 2009 · Q1 6 marks



Question 2 WJEC FP1 January 2014 · Q2 6 marks



Question 3 WJEC FP1 June 2013 · Q1 6 marks



Question 4 WJEC FP1 June 2017 · Q2 6 marks



Question 5 WJEC FP1 June 2010 · Q6 7 marks



Question 6 WJEC FP1 June 2014 · Q5 10 marks



Question 7 WJEC FP1 June 2013 · Q3 11 marks



Question 8 WJEC FP1 June 2010 · Q4 8 marks



Question 9 WJEC FP1 January 2010 · Q5 6 marks



Question 10 WJEC FP1 June 2015 · Q5 5 marks



Question 11 WJEC FP1 June 2011 · Q9 7 marks



END OF FURTHER ALGEBRA & SERIES PACK

Source: WJEC FP1 (2008 modular spec) · 2005–2017

Curated for WJEC FM 2017 spec AS Unit 1 — Topic 4 (2.1.4)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


