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GCE A LEVEL — FURTHER STATISTICS B QUESTION PACK

0984-01 (Legacy S2) · New spec A2 Unit 5 Topic 2

REVISE
.wales

FURTHER MATHS — FS B · STATISTICAL

DISTRIBUTIONS & CLT

Statistical Distributions & the Central Limit Theorem — Linear Combinations of

Normals

Every linear-combination / sample-mean / CLT question from the legacy WJEC S2 papers (June 2005 – June 2017 +

Specimen) that maps onto the new-spec A2 Unit 5 Topic 2.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~3 hours 15 minutes

Derived from the legacy S2 paper’s pace of ~1.3 min/mark (150 marks over 12 questions). The full Unit 5 exam is 1 hour 45

minutes for 80 marks (25% of the A-level qualification, A2 optional paper alongside Unit 6 Further Mechanics B).

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 statistical

distributions & clt question from the legacy WJEC S2

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

A2 Unit 5 Topic 2 (2.5.2). Unit 5 (Further Statistics B) is
one of two 80-mark A2 optional papers (the other

being Unit 6 Further Mechanics B), each worth 25% of

the A-level qualification.

Questions are ordered roughly by topic / 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 Statistical Tables and

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 05 Q3 17

2 Jun 06 Q8 6

3 Jun 07 Q3 12

4 Jun 09 Q2 10

5 Jun 10 Q1 9

6 Jun 11 Q1 13

Q Source Max Mark

7 Jun 12 Q2 18

8 Jun 13 Q1 16

9 Jun 15 Q5 9

10 Jun 16 Q3 14

11 Jun 17 Q3 15

12 Spec. Q1 11

Total 150
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Statistical Distributions & the Central Limit Theorem —

Linear Combinations of Normals — what the new spec asks
WJEC GCE A Level Further Mathematics (from 2017) · Unit 5: Further Statistics B · Topic 2.5.2.

Linear combinations of normals 2.5.2

If  and  are independent

then for constants :

.

For  independent normals: sum .

Generalised to sums of i.i.d. copies: 

.

Sample mean from a normal 2.5.2

If  are i.i.d. from , then:

.

Note the variance scales by , not by .

Standardising: .

Central Limit Theorem 2.5.2

Let  be a random sample from any

distribution with mean  and variance .

For large  (rule of thumb ):

 approximately.

Allows normal-based inference even when the

underlying distribution is unknown.

Working scientifically general

CLT requires large  — not applicable to small samples

from non-normal populations.

Always state where CLT is being invoked when
justifying a normal approximation.

For Poisson with large , normal approximation 

 is a CLT instance.

For binomial with large  and moderate , normal
approximation  also comes from

CLT.

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

X ∼ N(μ ​,σ ​)X X
2 Y ∼ N(μ ​,σ ​)Y Y
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Statistical Distributions & CLT in one page
Quick-reference notes — revisit before each section. Don’t use during questions.

Linear combos of normals

If , 

independent:

Sum: .

Difference: 

.

Sums of i.i.d. normals

For  i.i.d. from :

Variance scales by  (not ) because

the 's are independent.

Sample mean distribution

For  i.i.d. from :

So  and SE .

Central Limit Theorem

For  i.i.d. from any

distribution with finite mean  and
variance :

Rule of thumb:  is “large

enough”. The approximation improves
with larger .

Standardising

Whenever you have ,

transform to :

Look up -values in standard normal

tables for probabilities.

CLT for sums

For large , the sum

 also approximately normal:

Used for Poisson with large  and

binomial with large .

Normal approximations

Binomial: 

 when  is large and  not too close
to  or .

Poisson:  when
 approximately.

These are CLT applications — in legacy
WJEC papers, often examined

explicitly.

Common pitfalls

Confusing  with
: both equal  when

 independent.
Forgetting  in ,
not .

Applying CLT to small samples (
) from non-normal population.
Using  instead of  for SE of .

Strategy

1. Identify whether  is exactly normal

or only approximately (CLT).
2. For sums/differences of
independent normals: add the
variances.

3. For sample mean: .
4. Standardise and look up -values.

Crib sheet — revision compilation for FM Unit 5 Topic 2. Questions begin overleaf.

X ∼ N(μ ​,σ ​)X X
2 Y ∼ N(μ ​,σ ​)Y Y

2

aX + bY ∼ N(aμ ​ +X bμ ​,  a σ ​ +Y
2

X
2 b σ ​)2

Y
2

X + Y ∼ N(μ ​ +X μ ​, σ ​ +Y X
2 σ ​)

Y
2

X − Y ∼ N(μ ​ −X μ ​, σ ​ +Y X
2

σ ​)Y
2

X ​, … ,X ​1 n N(μ,σ )2

X ​ +1 ⋯ + X ​ ∼n N(nμ, nσ )2

n n2

X ​i

X ​, … ,X ​1 n N(μ,σ )2

=X̄ ​ X ​ ∼
n

1
∑ i N(μ,  ​)

n

σ2

Var( ) =X̄ σ /n2 = σ/ ​n

X ​, … ,X ​1 n

μ

σ2

X̄ →∼ N(μ,  ​)
n

σ2

n ≥ 30

n

∼X̄ N(μ,σ /n)2

Z

Z = ​ ∼
σ/ ​n

− μX̄
N(0, 1)

Z

n S ​ =n X ​ +1 ⋯ +
X ​n

S ​n →∼ N(nμ, nσ )2

λ

n

X ∼ B(n, p) → N(np,np(1 −
p)) n p

0 1

X ∼ Po(λ) → N(λ,λ)
λ ≥ 10

Var(X + Y ) = σ ​ +X
2 σ ​Y

2

Var(X − Y ) σ ​ +X
2 σ ​Y

2

X,Y
a2 Var(aX) = a Var(X)2

∣a∣ Var(X)
n < 30

σ/n σ/ ​n X̄

X

∼X̄ N(μ,σ /n)2

Z



SECTION T2

Statistical Distributions and CLT

Questions 1–12 · 150 marks



Question 1 WJEC S2 June 2005 · Q3 17 marks



Question 2 WJEC S2 June 2006 · Q8 6 marks



Question 3 WJEC S2 June 2007 · Q3 12 marks



Question 4 WJEC S2 June 2009 · Q2 10 marks



Question 5 WJEC S2 June 2010 · Q1 9 marks



Question 6 WJEC S2 June 2011 · Q1 13 marks



Question 7 WJEC S2 June 2012 · Q2 18 marks



Question 8 WJEC S2 June 2013 · Q1 16 marks



Question 9 WJEC S2 June 2015 · Q5 9 marks



Question 10 WJEC S2 June 2016 · Q3 14 marks



Question 11 WJEC S2 June 2017 · Q3 15 marks



Question 12 WJEC S2 Specimen · Q1 11 marks



END OF STATISTICAL DISTRIBUTIONS & CLT PACK

Source: WJEC S2 (2008 modular spec) · 2005–2017

Curated for WJEC FM 2017 spec A2 Unit 5 — Topic 2 (2.5.2)

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


