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GCE AS / A LEVEL — EMF, INTERNAL RESISTANCE & POTENTIAL DIVIDERS QUESTION PACK

Legacy PH1 · New spec Unit 2 Topic 3b · AS unit, 20% of A-level

REVISE
.wales

PHYSICS — UNIT 2 · EMF, INTERNAL RESISTANCE &

POTENTIAL DIVIDERS

PH2.3 D.C. Circuits — EMF, internal resistance & potential dividers

EMF and terminal p.d., effect of internal resistance r on dissipated power, plus loaded and unloaded potential dividers

(including LDR / thermistor sensor circuits).

NEW 2015 SPEC · UNIT 2 TOPIC 3B

Estimated time for entire question pack: ~2 h 42 min

Derived from the legacy PH1 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 PH1 papers (2008 modular spec) that

maps onto new-spec Unit 2 Topic 3b (2.3).

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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PAGE 2 ·  SPECIFICATION REMINDER Unit 2 Topic 3b · 2015 spec

EMF, Internal Resistance & Potential Dividers — what the new

spec asks
WJEC GCE AS / A Level Physics (from 2015) · Unit 2: Electricity & Light · Topic 2.3.

EMF & terminal p.d. A

Define EMF ε as energy transferred per unit charge in

the source.

Terminal p.d. V = ε - Ir; relate to power dissipation.

Internal resistance A

Identify r from V-I graphs (gradient = -r, intercept = ε).

Practical measurement using a variable load.

Power maximum-transfer at Rload = r (energy

efficiency separate).

Potential dividers B

Output of an unloaded divider: Vout = Vin × R₂ / (R₁ +

R₂).

Loaded divider: effect of finite load impedance.

Sensor circuits using LDR / thermistor for light or

temperature sensing.

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



PAGE 3 ·  CRIB SHEET Unit 2 Topic 3b · 2015 spec

EMF, Internal Resistance & Potential Dividers in one page
Quick-reference notes — revisit before each section.

EMF

ε = energy transferred per unit charge

by source.

Units V = J C⁻¹.

Not the same as terminal p.d. (unless I
= 0).

Internal r

Vterm = ε - Ir.

Plot V vs I: gradient = -r, y-intercept = ε.

Power & efficiency

Pload = I²R; Pinternal = I²r.

Max power transfer when R = r (50%
efficient).

Pot. divider (unloaded)

Vout = Vin × R₂ / (R₁ + R₂).

If R₁ = R₂ ⇒ Vout = Vin/2.

Loaded divider

Load RL in parallel with R₂ lowers

effective R₂.

If RL ≫ R₂, very little change.

Sensor circuits

LDR R drops in light ⇒ V across LDR
drops.

Thermistor R drops with T ⇒ V across
thermistor drops.

Pick which arm to tap based on
whether you want V to rise or fall.

Crib sheet — revision compilation for Physics Unit 2 Topic 3b. Questions begin overleaf.



PAGE 4 ·  SECTION INDEX Unit 2 Topic 3b · 2015 spec

Section index
Use this index to jump straight to the section you need.

Section Questions Marks

A  EMF & internal resistance Qs 5–13 96 marks

B  Potential dividers Qs 14–15 20 marks

© WJEC CBAC Ltd. End of cover material.



Question 5 WJEC PH1 January 2010 · Q3 9 marks · Section B



Question 5 (continued) WJEC PH1 January 2010 · Q3 9 marks · Section B



Question 6 WJEC PH1 June 2012 · Q3 9 marks · Section B



Question 7 WJEC PH1 June 2010 · Q5 9 marks · Section B



Question 8 WJEC PH1 June 2014 · Q3 9 marks · Section B



Question 9 WJEC PH1 January 2009 · Q6 12 marks · Section B



Question 9 (continued) WJEC PH1 January 2009 · Q6 12 marks · Section B



Question 10 WJEC PH1 June 2011 · Q6 10 marks · Section B



Question 10 (continued) WJEC PH1 June 2011 · Q6 10 marks · Section B



Question 11 WJEC PH1 June 2013 · Q3 12 marks · Section B



Question 11 (continued) WJEC PH1 June 2013 · Q3 12 marks · Section B



Question 12 WJEC PH1 June 2016 · Q5 11 marks · Section B



Question 12 (continued) WJEC PH1 June 2016 · Q5 11 marks · Section B



Question 13 WJEC PH1 January 2013 · Q7 15 marks · Section B



Question 13 (continued) WJEC PH1 January 2013 · Q7 15 marks · Section B



Question 13 (continued) WJEC PH1 January 2013 · Q7 15 marks · Section B



Question 14 WJEC PH1 June 2009 · Q3 9 marks · Section C



Question 14 (continued) WJEC PH1 June 2009 · Q3 9 marks · Section C



Question 15 WJEC PH1 January 2013 · Q2 11 marks · Section C



Question 15 (continued) WJEC PH1 January 2013 · Q2 11 marks · Section C



END OF QUESTION PACK

11 questions · 116 marks · ~2 h 42 min

Source: WJEC PH1 (2008 modular spec)

Curated for WJEC Physics 2015 spec AS Unit 2 — Topic 3b (2.3)

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


