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GCE AS / A LEVEL — MOMENTUM & COLLISIONS QUESTION PACK

Legacy PH4 · New spec Unit 1 Topic 3b · AS unit, 20% of A-level

REVISE
.wales

PHYSICS — UNIT 1 · MOMENTUM & COLLISIONS

PH1.3 Dynamics — linear momentum, impulse and conservation

Defining momentum and impulse, applying conservation of momentum to one-dimensional collisions and

explosions, plus elastic vs. inelastic distinctions (sourced from legacy PH4 papers).

NEW 2015 SPEC · UNIT 1 TOPIC 3B

Estimated time for entire question pack: ~3 h 26 min

Derived from the legacy PH4 paper’s pace of 120 marks in 1½ hours.

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 question from

the legacy WJEC PH4 papers (2008 modular spec) that
maps onto new-spec Unit 1 Topic 3b (1.3).

Questions are ordered chronologically within each

section.

INSTRUCTIONS

Use black ink or black ball-point pen. Answer all

questions in the spaces provided.

The number of marks is given in brackets at the end of

each question or part-question. A calculator is required.

The Data Booklet is allowed.

All question content is © WJEC CBAC Ltd. and reproduced

for revision purposes.

For Examiner’s use only
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Momentum & Collisions — what the new spec asks
WJEC GCE AS / A Level Physics (from 2015) · Unit 1: Motion, Energy & Matter · Topic 1.3.

Defining momentum A

Linear momentum p = mv; vector nature of
momentum.

Impulse = change of momentum = F·∆t = area under F-

t graph.

Conservation of momentum A

State the principle for an isolated system.

Apply to one-dimensional collisions and explosions.

Collisions A

Distinguish elastic and inelastic collisions by KE

conservation.

Special case: equal masses, one initially at rest

(elastic).

Newton's 2nd law (momentum form) A

F = dp/dt — rate of change of momentum.

Variable-mass / continuous-flow problems (jets,
rockets, hoses).

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Momentum & Collisions in one page
Quick-reference notes — revisit before each section.

Linear momentum

Vector quantity in same direction as

velocity.

Units kg m s⁻¹.

Change of momentum: ∆p = m(v − u).

Impulse

For constant force: F·∆t = ∆p.

For varying F: area under F-t graph.

Same units (N s ≡ kg m s⁻¹).

Conservation

If no external force, total p is

conserved.

Σmu = Σmv.

Apply component-wise for 2D
problems.

Elastic vs inelastic

Elastic: KE conserved as well as p.

Inelastic: some KE lost as heat /

sound.

Perfectly inelastic ⇒ stick together.

F = dp/dt

Newton II in momentum form: F =
(m·∆v + v·∆m)/∆t.

Useful for hoses, rockets, jets.

Force on a wall by a jet: F = ρAv².

Strategy

1. Pick a positive direction.

2. List masses and velocities before /

after.

3. Σmu = Σmv ⇒ solve.

4. Check ∆KE if asked about elasticity.

Crib sheet — revision compilation for Physics Unit 1 Topic 3b. Questions begin overleaf.
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Section index
Use this index to jump straight to the section you need.

Section Questions Marks

A  Momentum & collisions Qs 1–11 147 marks

© WJEC CBAC Ltd. End of cover material.



Question 7 WJEC PH4 January 2010 · Q2 9 marks · Section B



Question 8 WJEC PH4 January 2012 · Q3 7 marks · Section B



Question 9 WJEC PH4 January 2013 · Q3 10 marks · Section B



Question 9 (continued) WJEC PH4 January 2013 · Q3 10 marks · Section B



Question 10 WJEC PH4 January 2014 · Q1 16 marks · Section B



Question 10 (continued) WJEC PH4 January 2014 · Q1 16 marks · Section B



Question 11 WJEC PH4 June 2010 · Q5 12 marks · Section B



Question 11 (continued) WJEC PH4 June 2010 · Q5 12 marks · Section B



Question 12 WJEC PH4 June 2011 · Q1 10 marks · Section B



Question 12 (continued) WJEC PH4 June 2011 · Q1 10 marks · Section B



Question 13 WJEC PH4 June 2012 · Q2 21 marks · Section B



Question 13 (continued) WJEC PH4 June 2012 · Q2 21 marks · Section B



Question 14 WJEC PH4 June 2013 · Q5 12 marks · Section B



Question 15 WJEC PH4 June 2014 · Q1 17 marks · Section B



Question 15 (continued) WJEC PH4 June 2014 · Q1 17 marks · Section B



Question 16 WJEC PH4 June 2015 · Q4 13 marks · Section B



Question 16 (continued) WJEC PH4 June 2015 · Q4 13 marks · Section B



Question 17 WJEC PH4 June 2016 · Q1 20 marks · Section B



Question 17 (continued) WJEC PH4 June 2016 · Q1 20 marks · Section B



END OF QUESTION PACK

11 questions · 147 marks · ~3 h 26 min

Source: WJEC PH4 (2008 modular spec)

Curated for WJEC Physics 2015 spec AS Unit 1 — Topic 3b (1.3)

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


