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GCE A LEVEL — MASS-ENERGY & BINDING ENERGY QUESTION PACK

Legacy PH5 · New spec Unit 3 Topic 6a · A2 unit, 25% of A-level

REVISE
.wales

PHYSICS — UNIT 3 · MASS-ENERGY & BINDING

ENERGY

3.6 Nuclear energy — mass-energy equivalence and binding energy
Einstein's ΔE = Δmc², the atomic mass unit u, mass defect Δm = Zmp + Nmn − Mnuc, binding energy per nucleon, and

the BE/A curve with its iron-56 peak.

NEW 2015 SPEC · UNIT 3 TOPIC 6A

Estimated time for entire question pack: ~56m

Derived from the legacy PH5 paper’s pace of 120 marks in 1h 45m.

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 PH5 papers (2008 modular spec) that

maps onto new-spec Unit 3 Topic 6a (3.6).

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

WJEC PH5

June 2010 ·

A1

10

2 PH5 Jun 11 Q5 9

Q Source Max Mark

3
PH5 Jun 13

Q2
8

4
PH5 Jun 16

Q2
13

Total 40



PAGE 2 ·  SPECIFICATION REMINDER Unit 3 Topic 6a · 2015 spec

Mass-Energy & Binding Energy — what the new spec asks
WJEC GCE A Level Physics (from 2015) · Unit 3: Oscillations & Nuclei · Topic 3.6.

Mass-energy equivalence A

Einstein: ΔE = Δm c² relates any mass change to its
energy equivalent.

Atomic mass unit: 1 u = 1.661 × 10⁻²⁷ kg ≡ 931 MeV.

Mass defect A

Δm = Z mp + N mn − Mnucleus.

Always > 0 for a bound nucleus — energy must be

supplied to disassemble it.

Binding energy A

Total BE = Δm c²; the energy needed to split a nucleus

into separate nucleons.

BE / nucleon = total BE / A — the headline stability

indicator.

BE/A curve A

Peaks near 56Fe at ~8.8 MeV / nucleon.

Energy is released whenever a reaction moves

products closer to the iron peak.

Compare BE/A before and after to find the Q-value.

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

Mass-energy

Einstein's relation between energy and

mass change.

1 u ≡ 931 MeV (one atomic mass unit's

energy equivalent).

Atomic mass unit

1 u = &frac1;12 mass of a 12C atom.

1 u = 1.661 × 10⁻²⁷ kg.

Mass defect

Δm = Zmp + Nmn − Mnucleus.

Always positive for a bound nucleus.

Binding energy

BE = Δm c².

BE / A = BE per nucleon.

Use BE / A to compare nuclear

stabilities.

BE/A curve

Peaks near 56Fe at ~8.8 MeV / nucleon.

Light nuclei: low BE/A ⇒ can fuse and
release energy.

Heavy nuclei: lower BE/A than Fe ⇒ can

split.

Q-value

Q = (sum of initial masses − sum of

final masses) × c².

Q > 0 ⇒ energy released; Q < 0 ⇒
energy must be supplied.

Units of choice

Multiply mass-defect in u by 931 MeV
to get energy.

Or convert to kg and multiply by c² in

m² s⁻².

Strategy

1. Add up nucleon masses (Zmp +

Nmn).

2. Subtract nucleus mass.

3. Multiply × c² (or 931 MeV/u).

4. Divide by A for BE/nucleon.

Crib sheet — revision compilation for Physics Unit 3 Topic 6a. Questions begin overleaf.
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Section index
Use this index to jump straight to the section you need.

Section Questions Marks

A  Mass defect, binding energy & BE/A Qs 1–4 40 marks

© WJEC CBAC Ltd. End of cover material.



Question 1 WJEC PH5 June 2010 · A1 10 marks · Section A



Question 2 WJEC PH5 June 2011 · Q5 9 marks · Section A



Question 2 (continued) WJEC PH5 June 2011 · Q5 9 marks · Section A



Question 3 WJEC PH5 June 2013 · Q2 8 marks · Section A



Question 3 (continued) WJEC PH5 June 2013 · Q2 8 marks · Section A



Question 4 WJEC PH5 June 2016 · Q2 13 marks · Section A



Question 4 (continued) WJEC PH5 June 2016 · Q2 13 marks · Section A



END OF QUESTION PACK

4 questions · 40 marks · ~56m

Source: WJEC PH5 (2008 modular spec)

Curated for WJEC Physics 2015 spec A2 Unit 3 — Topic 6a (3.6)

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


