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The Poisson Distribution

Every Poisson question from the legacy WJEC S2 papers (June 2005 – June 2017 + Specimen).

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~4 hours 2 minutes

Derived from the legacy S2 paper’s pace of ~1.5 min/mark (161 marks over 14 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 poisson

distribution question from the legacy WJEC S2 papers

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

Unit 2 Topic 2 (2.2.1).

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 and

statistical tables (Murdoch & Barnes) 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 Q2 12

2 Jun 05 Q4 8

3 Jun 06 Q4 8

4 Jun 06 Q5 12

5 Jun 07 Q6 17

6 Jun 08 Q7 17

7 Jun 09 Q1 8

Q Source Max Mark

8 Jun 10 Q2 12

9 Jun 11 Q3 11

10 Jun 12 Q4 10

11 Jun 13 Q5 13

12 Jun 14 Q6 13

13 Jun 17 Q2 7

14 Spec. Q7 13

Total 161
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The Poisson Distribution — what the new spec asks
WJEC GCE AS / A Level Further Mathematics (from 2017) · Unit 2: Further Statistics A · Topic 2.2.1.

Poisson distribution 2.2.1

A discrete RV  takes values  with

PMF .

Mean and variance both equal : , 

.

Models "rare events" / "rate per unit interval".

Cumulative probabilities  available from

statistical tables.

Sum of independents 2.2.1

If ,  independent, then 
.

Generalises: .

Useful for scaling: rate per minute ×  minutes .

Poisson approximation to Binomial 2.2.1

If  with  large ( ) and  small (

), then .

Good for rare events in large trial counts.

Use when binomial tables don’t cover the value of .

Working scientifically general

Identify the time/space interval and the mean rate —

scale  accordingly.

Use  for  — tables list .

Hypothesis testing: compare observed counts against

 tail probabilities.

Watch for "at least", "more than", "exactly" wording —
convert to  events carefully.

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

X ∼ Po(λ) 0, 1, 2, …

P (X = k) = ​

k!
e λ−λ k

λ E(X) = λ Var(X) =
λ

P (X ≤ k)

X ​ ∼1 Po(λ ​)1 X ​ ∼2 Po(λ ​)2 X ​ +1

X ​ ∼2 Po(λ ​ +1 λ ​)2

​X ​ ∼∑
i i Po( ​λ ​)∑

i i

T = λT

X ∼ B(n, p) n n ≥ 50 p np <
5 X ≈ Po(np)

n

λ

1 − P (X ≤ k − 1) P (X ≥ k) ≤

Po(λ ​)0

≤ / ≥ / =
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Poisson Distribution in one page
Quick-reference notes — revisit before each section. Don’t use during questions.

Poisson PMF

For :

.

Cumulative probabilities

Use Poisson tables for .

Sum of independents

If  and  are

independent:

Generalises to any number of

independents.

Rate scaling

If events occur at rate  per unit time,
then number in  units is .

E.g. "2 calls/hour"  in 3 hours: .

Combine with rate addition: 
for two independent sources.

Approximation to Binomial

If  with  large,  small:

Rule of thumb: , . Useful

when  exceeds binomial tables.

Hypothesis testing

Given  under :

One-tailed test: compute 

or .

Compare to significance level  —
reject if tail probability is smaller.

Mean & variance relation

.

Used when given  and asked to

find .

Solve  via the
quadratic formula.

Common pitfalls

Forgetting to scale  for non-unit
intervals.

Using  instead of 
 — identical for discrete  but tables

list .

Adding rates that aren’t independent.

Using Poisson approximation when 
is not small.

Strategy

1. Identify the rate  for the specific

interval/region.
2. Translate the event into , ,

or .
3. Look up  in Poisson tables.

4. For tests: compute exact tail
probability and compare to .

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

X ∼ Po(λ)

P (X = k) = ​, k =
k!

e λ−λ k

0, 1, 2, …

E(X) = Var(X) = λ

P (X ≤ k)

P (X ≥ k) = 1 − P (X ≤ k − 1)

P (X = k) = P (X ≤ k) − P (X ≤ k − 1)

X ​ ∼1 Po(λ ​)1 X ​ ∼2 Po(λ ​)2

X ​ +1 X ​ ∼2 Po(λ ​ +1 λ ​)2

λ

T Po(λT )

⇒ Po(6)

λ ​ +A λ ​B

X ∼ B(n, p) n p

X ≈ Po(np)

n ≥ 50 np < 5
n

X ∼ Po(λ ​)0 H ​0

P (X ≥ x ​)obs

P (X ≤ x ​)obs

α

E(X ) =2 Var(X) + [E(X)] =2 λ + λ2

E(X )2

λ

λ +2 λ − E(X ) =2 0

λ

P (X < k) P (X ≤ k −
1) X

≤

p

λ

X ≤ k ≥ k

= k

P (X ≤ k)

α



SECTION T2

Poisson Distribution

Questions 1–14 · 161 marks



Question 1 WJEC S2 June 2005 · Q2 12 marks



Question 2 WJEC S2 June 2005 · Q4 8 marks



Question 3 WJEC S2 June 2006 · Q4 8 marks



Question 4 WJEC S2 June 2006 · Q5 12 marks



Question 5 WJEC S2 June 2007 · Q6 17 marks



Question 6 WJEC S2 June 2008 · Q7 17 marks



Question 7 WJEC S2 June 2009 · Q1 8 marks



Question 8 WJEC S2 June 2010 · Q2 12 marks



Question 9 WJEC S2 June 2011 · Q3 11 marks



Question 10 WJEC S2 June 2012 · Q4 10 marks



Question 11 WJEC S2 June 2013 · Q5 13 marks



Question 12 WJEC S2 June 2014 · Q6 13 marks



Question 13 WJEC S2 June 2017 · Q2 7 marks



Question 14 WJEC S2 Specimen · Q7 13 marks



END OF POISSON DISTRIBUTION PACK

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

Curated for WJEC FM 2017 spec AS Unit 2 — Topic 2 (2.2.1)

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


