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GCE AS / A LEVEL — FURTHER MECHANICS A QUESTION PACK

0981-01 (Legacy M2) & 0982-01 (Legacy M3) · New spec Unit 3 Topic 1

REVISE
.wales

FURTHER MATHS — MECH A · MOMENTUM &

IMPULSE

Momentum, Impulse & Newton’s Experimental Law

Every momentum / impulse / impulsive-jerk question from the legacy WJEC M2 + M3 papers (June 2005 – June 2017 +

Specimen) that maps onto new-spec AS Unit 3 Topic 1.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~3 hours 27 minutes

Derived from the legacy M2/M3 paper’s pace of ~1.5 min/mark (138 marks over 13 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 momentum &
impulse question from the legacy WJEC M2/M3 papers

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

Unit 3 Topic 1 (2.3.1).

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 Formula Booklet may be

referred to. Take  m s  unless told otherwise.

All question content is © WJEC CBAC Ltd. and reproduced

for revision purposes.

For Examiner’s use only

Q Source Max Mark

1 Jun 17 Q4 12

2 Jun 16 Q4 9

3 Jun 15 Q4 10

4 Jun 06 Q5 12

5 Jun 07 Q4 14

6 Jun 08 Q6 9

7 Jun 09 Q4 12

Q Source Max Mark

8 Jun 10 Q4 11

9 Jun 11 Q5 10

10 Jun 13 Q4 9

11 Jun 15 Q5 11

12 Jun 17 Q2 6

13 Spec. Q5 13

Total 138

g = 9.8 −2
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Momentum, Impulse & Newton’s Experimental Law — what

the new spec asks
WJEC GCE AS / A Level Further Mathematics (from 2017) · Unit 3: Further Mechanics A · Topic 2.3.1.

Momentum & impulse 2.3.1

Linear momentum of a particle of mass  with

velocity : .

Impulse of a constant force  over time : .

Variable force: .

Impulsive tension when a string suddenly becomes

taut — treat as instantaneous.

Conservation of momentum 2.3.1

For an isolated system of two particles colliding:

.

Generalises to  particles: .

Applies to 1D direct impacts and to jerk problems with
light strings.

Momentum is conserved even though KE is generally

not conserved.

Newton’s Experimental Law (NEL) 2.3.1

Direct impact of two smooth bodies: 

.

Coefficient of restitution  satisfies .

: perfectly elastic (KE conserved); : perfectly

inelastic (particles coalesce).

Impact with a fixed plane normal: outgoing normal
speed incoming normal speed.

Working scientifically general

Pick a positive direction before writing momentum

equations — sign errors are the #1 marks lost.

For 2D impulses on a single particle, split into

components.

KE loss in collision: .

For string jerks: the impulsive tension acts equally
and oppositely on the two bodies.

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

m

v p = mv

F t J = Ft

J = F dt =∫ Δp

m ​u +1 1 m u ​ =2 2 m ​v ​ +1 1 m ​v ​2 2

n m ​u ​ =∑ i i m ​v ​∑ i i

v ​ −1
′ v ​ =2

′

−e (u ​ −1 u ​)2

e 0 ≤ e ≤ 1

e = 1 e = 0

= e×

​m ​u ​ +2
1

1 1
2

​m ​u ​ −2
1

2 2
2

​(m ​v ​ +2
1

1 1
2 m ​v ​)2 2

2



PAGE 3 ·  CRIB SHEET Mech A · 2.3.1 · 2017 spec

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

Momentum

Linear momentum of a particle:

Units: kg m s  (equivalent to N s).

For a system: total momentum is the

vector sum of individual momenta.

Impulse

Impulse of a constant force  over

time :

Variable force: .

Impulse-momentum theorem: 
.

Conservation of momentum

For an isolated system (no external

impulses):

Apply component-wise in 2D / 3D.

Choose +ve direction before writing
the equation.

Newton’s Experimental Law

For direct impact between two smooth
bodies:

 (coefficient of restitution).

: perfectly elastic (KE conserved).

: particles stick.

Impact with a plane

For a ball hitting a smooth fixed plane:

Normal component: .

Tangential component: unchanged (

).

Speed after: .

KE lost in a collision

For an inelastic ( ) collision,

.

For : .

Express as a fraction of initial KE for
"energy lost" parts.

Impulsive tension in a jerk

When a slack light string suddenly
becomes taut, an impulsive tension
acts equally and oppositely on the two

ends.

Along the string: 

.

If  is projected at angle  to line ,
only the component along 

contributes.

Common pitfalls

Sign of velocity after collision — pick
+ve once and stick with it.
Forgetting to scale impulse to
component along the string in 2D
jerks.

Using  when energy is asked to
be lost — check the question.

Treating impulsive tension as a
normal tension (it acts
instantaneously).

Strategy

1. Draw the before / after diagram with
chosen positive direction.
2. Write momentum conservation

along that direction.
3. If  is given, add NEL: 

.

4. Solve simultaneously. For 2D, split
into components.

Crib sheet — revision compilation for FM Unit 3 Topic 1. Questions begin overleaf.
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SECTION T1

Momentum & Impulse

Questions 1–13 · 138 marks



Question 1 WJEC M2 June 2017 · Q4 12 marks



Question 2 WJEC M2 June 2016 · Q4 9 marks



Question 3 WJEC M2 June 2015 · Q4 10 marks



Question 4 WJEC M3 June 2006 · Q5 12 marks



Question 5 WJEC M3 June 2007 · Q4 14 marks



Question 6 WJEC M3 June 2008 · Q6 9 marks



Question 7 WJEC M3 June 2009 · Q4 12 marks



Question 8 WJEC M3 June 2010 · Q4 11 marks



Question 9 WJEC M3 June 2011 · Q5 10 marks



Question 10 WJEC M3 June 2013 · Q4 9 marks



Question 11 WJEC M3 June 2015 · Q5 11 marks



Question 12 WJEC M3 June 2017 · Q2 6 marks



Question 13 WJEC M3 Specimen · Q5 13 marks



END OF MOMENTUM & IMPULSE PACK

Source: WJEC M2/M3 (2008 modular spec) · 2005–2017

Curated for WJEC FM 2017 spec AS Unit 3 — Topic 1 (2.3.1)

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


