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GCE A LEVEL — THERMAL PHYSICS QUESTION PACK

Legacy PH4 · New spec Unit 3 Topic 4 · A2 unit, 25% of A-level

REVISE
.wales

PHYSICS — UNIT 3 · THERMAL PHYSICS

3.4 Thermal physics — heat capacity, the first law and p–V cycles

Specific heat capacity by method-of-mixtures and immersion heater, the first law ΔU = Q − W applied step-by-step

around a cycle, and heat-engine efficiency from p–V loops.

NEW 2015 SPEC · UNIT 3 TOPIC 4

Estimated time for entire question pack: ~2h 19m

Derived from the legacy PH4 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 PH4 papers (2008 modular spec) that
maps onto new-spec Unit 3 Topic 4 (3.4).

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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Thermal Physics — what the new spec asks
WJEC GCE A Level Physics (from 2015) · Unit 3: Oscillations & Nuclei · Topic 3.4.

Heat & temperature A

Temperature ~ mean KE of particles; thermal
equilibrium = no net heat flow.

Convert T/K = θ/°C + 273.15.

Specific heat capacity A

Q = mcΔθ with c in J kg⁻¹ K⁻¹.

Determine c by method-of-mixtures or by an

immersion-heater calorimetry.

Internal energy & first law B

U = sum of kinetic and potential energies of all

particles.

First law: ΔU = Q − W (legacy convention — W is work
done by gas).

ΔU = 0 around any closed cycle; ΔU depends only on

initial and final states.

p–V cycles & engines C

Work done by gas in a quasi-static process = area

under p–V curve.

Isobaric W = pΔV; isochoric W = 0; isothermal W = nRT
ln(V₂/V₁).

Closed cycle efficiency η = Wnet / Qin; Wnet = enclosed

area.

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

Thermal equilibrium

Two bodies at the same T have no net

heat flow.

T/K = θ/°C + 273.15.

Specific heat capacity

c in J kg⁻¹ K⁻¹.

Method-of-mixtures: heat lost = heat
gained (isolated system).

Immersion heater: c = VIt / (mΔθ).

Latent heat

Q = mL: no T change.

Lfus for melting; Lvap for boiling.

Internal energy

U = KE + PE of all particles.

Monatomic ideal gas: U = &frac32;
nRT — T only.

Around a closed cycle ΔU = 0.

First law

Legacy WJEC convention: W = work
done BY the gas.

Q > 0 if heat flows into the gas.

Modern texts may write ΔU = Q + W —
same physics.

p–V work

Quasi-static expansion: W = ∫ p dV.

Isobaric: W = pΔV.

Isochoric: W = 0.

Isothermal (ideal): W = nRT ln(V₂/V₁),
ΔU = 0, Q = W.

Adiabatic

No heat exchange ⇒ ΔU = −W.

Fast compression heats the gas; fast
expansion cools it.

Cycles & engines

Closed cycle: Wnet = enclosed area on a

p–V loop.

Efficiency η = Wnet / Qin.

Strategy

1. Tabulate Q, W, ΔU for each leg.

2. Check ΔU totals to 0 around the
loop.

3. Sum W to get the net work.

Crib sheet — revision compilation for Physics Unit 3 Topic 4. Questions begin overleaf.
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Section index
Use this index to jump straight to the section you need.

Section Questions Marks

A  Specific heat capacity & thermal equilibrium Qs 1–2 22 marks

B  First law of thermodynamics Qs 3–4 26 marks

C  p–V cycles & internal energy Qs 5–8 51 marks

© WJEC CBAC Ltd. End of cover material.



Question 1 WJEC PH4 June 2013 · Q2 11 marks · Section A



Question 1 (continued) WJEC PH4 June 2013 · Q2 11 marks · Section A



Question 2 WJEC PH4 June 2016 · Q4 11 marks · Section A



Question 2 (continued) WJEC PH4 June 2016 · Q4 11 marks · Section A



SECTION B

First law of thermodynamics

Questions 3 – 4 · 26 marks



Question 3 WJEC PH4 June 2010 · Q3 14 marks · Section B



Question 3 (continued) WJEC PH4 June 2010 · Q3 14 marks · Section B



Question 4 WJEC PH4 June 2012 · Q1 12 marks · Section B



Question 4 (continued) WJEC PH4 June 2012 · Q1 12 marks · Section B



SECTION C

–  cycles & internal energy

Questions 5 – 8 · 51 marks

p V



Question 5 WJEC PH4 January 2010 · Q4 13 marks · Section C



Question 5 (continued) WJEC PH4 January 2010 · Q4 13 marks · Section C



Question 6 WJEC PH4 June 2015 · Q3 11 marks · Section C



Question 6 (continued) WJEC PH4 June 2015 · Q3 11 marks · Section C



Question 7 WJEC PH4 January 2014 · Q4 14 marks · Section C



Question 7 (continued) WJEC PH4 January 2014 · Q4 14 marks · Section C



Question 8 WJEC PH4 January 2013 · Q7 13 marks · Section C



Question 8 (continued) WJEC PH4 January 2013 · Q7 13 marks · Section C



END OF QUESTION PACK

8 questions · 99 marks · ~2h 19m

Source: WJEC PH4 (2008 modular spec)

Curated for WJEC Physics 2015 spec A2 Unit 3 — Topic 4 (3.4)

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


