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GCE AS / A LEVEL — PARTICLES & NUCLEAR STRUCTURE QUESTION PACK

Legacy PH2 · New spec Unit 1 Topic 7 · AS unit, 20% of A-level

REVISE
.wales

PHYSICS — UNIT 1 · PARTICLES & NUCLEAR

STRUCTURE

1.7 Particles & nuclear structure — hadrons, leptons and the four forces

Quark content of mesons and baryons, conservation of baryon and lepton number, identifying strong / weak /

electromagnetic interactions, and quark-flavour change in beta decay.

NEW 2015 SPEC · UNIT 1 TOPIC 7

Estimated time for entire question pack: ~1 h 52 min

Derived from the legacy PH2 paper’s pace of 80 marks in 1¼ 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 PH2 papers (2008 modular spec) that

maps onto new-spec Unit 1 Topic 7 (1.7).

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

Q Source Max Mark

1 Jun 11 Q6 9

2 Jan 12 Q7 10

3 Jun 12 Q9 8

4 Jan 13 Q7 9

5 Jun 13 Q8 8

Q Source Max Mark

6 Jan 14 Q8 10

7 Jun 14 Q8 9

8 Jun 15 Q8 8

9 Jun 16 Q7 9

Total 80
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Particles & Nuclear Structure — what the new spec asks
WJEC GCE AS / A Level Physics (from 2015) · Unit 1: Motion, Energy & Matter · Topic 1.7.

Hadrons & quarks A

Hadrons split into baryons (qqq) and mesons (qq̄ ).

First-generation quarks: up (charge +⅔e), down (–⅓e).

Antiquarks have opposite charge; identify quark

content of π⁺, π⁻, K⁺, p, n.

Leptons A

Electron, muon and their neutrinos as first/second
generation leptons.

Lepton number conserved in every interaction.

Conservation laws A

Charge, baryon number, lepton number — conserved

in all interactions.

Use to identify missing particles in interaction

equations.

Fundamental forces A

Strong, weak, electromagnetic and gravitational

interactions.

Identify interaction type from particles and timescale.

Beta decay at the quark level: d → u + e⁻ + ν̄ₑ (weak

interaction).

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

Hadrons

Baryons: 3 quarks (qqq); examples p

(uud), n (udd).

Mesons: quark + antiquark (qq̄ );

examples π⁺ (ud̄ ), π⁻ (ū d), K⁺ (us̄ ).

Charge of a particle = sum of quark
charges.

First-gen quarks

u quark: charge +⅔ e.

d quark: charge −⅓ e.

ū  = −⅔ e; d̄  = +⅓ e.

Leptons

Charged: e⁻, μ⁻ (and their +ve antis).

Neutral: νe, νμ (and antineutrinos).

Lepton number L: +1 for particles, −1 for

antiparticles.

Conservation laws

Charge.

Baryon number B.

Lepton number L (per generation).

Energy & momentum.

The four forces

Strong: gluons; binds quarks in
hadrons; range ≈ 10⁻¹⁵ m.

Electromagnetic: photons; infinite
range; acts on charge.

Weak: W±, Z⁰; very short range; quark /
lepton flavour change.

Gravitational: graviton (hypothetical);
infinite range.

β decay at quark level

β⁻: d → u + e⁻ + ν̄ e.

β⁺: u → d + e⁺ + νe.

Quark flavour changes ⇒ weak;
characteristic timescales 10⁻¹⁰ s or
longer.

Crib sheet — revision compilation for Physics Unit 1 Topic 7. Questions begin overleaf.
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Section index
Use this index to jump straight to the section you need.

Section Questions Marks

A  Hadrons, leptons & conservation laws Qs 1–9 80 marks

© WJEC CBAC Ltd. End of cover material.



Question 1 WJEC PH2 June 2011 · Q6 9 marks · Section A



Question 2 WJEC PH2 January 2012 · Q7 10 marks · Section A



Question 2 (continued) WJEC PH2 January 2012 · Q7 10 marks · Section A



Question 3 WJEC PH2 June 2012 · Q9 8 marks · Section A



Question 3 (continued) WJEC PH2 June 2012 · Q9 8 marks · Section A



Question 4 WJEC PH2 January 2013 · Q7 9 marks · Section A



Question 4 (continued) WJEC PH2 January 2013 · Q7 9 marks · Section A



Question 5 WJEC PH2 June 2013 · Q8 8 marks · Section A



Question 6 WJEC PH2 January 2014 · Q8 10 marks · Section A



Question 6 (continued) WJEC PH2 January 2014 · Q8 10 marks · Section A



Question 7 WJEC PH2 June 2014 · Q8 9 marks · Section A



Question 7 (continued) WJEC PH2 June 2014 · Q8 9 marks · Section A



Question 8 WJEC PH2 June 2015 · Q8 8 marks · Section A



Question 8 (continued) WJEC PH2 June 2015 · Q8 8 marks · Section A



Question 9 WJEC PH2 June 2016 · Q7 9 marks · Section A



Question 9 (continued) WJEC PH2 June 2016 · Q7 9 marks · Section A



END OF QUESTION PACK

9 questions · 80 marks · ~1 h 52 min

Source: WJEC PH2 (2008 modular spec)

Curated for WJEC Physics 2015 spec AS Unit 1 — Topic 7 (1.7)

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


