
Name Date started Target end date

GCE A LEVEL — DAMPED & FORCED OSCILLATIONS &MIDDOT; RESONANCE QUESTION PACK

Legacy PH4 · New spec Unit 3 Topic 2b · A2 unit, 25% of A-level

REVISE
.wales

PHYSICS — UNIT 3 · DAMPED & FORCED

OSCILLATIONS &MIDDOT; RESONANCE

3.2 Vibrations — damping, forced oscillation and resonance
Free vs. damped vs. forced oscillations, light / critical / heavy damping, the resonance condition fdrive = f0, and Q-

factor / bandwidth considerations from legacy PH4.

NEW 2015 SPEC · UNIT 3 TOPIC 2B

Estimated time for entire question pack: ~1h 4m

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 2b (3.2).

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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Damped & Forced Oscillations · Resonance — what the new

spec asks
WJEC GCE A Level Physics (from 2015) · Unit 3: Oscillations & Nuclei · Topic 3.2.

Free oscillations A

Oscillation at natural frequency f0 with constant

amplitude when resistive forces are negligible.

Examples: ideal pendulum / mass-spring in vacuum.

Damped oscillations A

Light damping: amplitude decays exponentially; T

essentially unchanged.

Critical damping: returns to equilibrium in minimum

time without oscillating.

Heavy damping: very slow return, no oscillation.

Forced oscillations & resonance A

An external periodic driver causes the system to

oscillate at the driver frequency fd.

Resonance when fd = f0 — amplitude peaks.

Increased damping ⇒ lower & broader resonance

peak.

Applications A

Useful: musical instruments, MRI, tuning circuits.

Destructive: Tacoma Narrows / car suspension /

earthquake building response.

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



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

Damped & Forced Oscillations · Resonance in one page
Quick-reference notes — revisit before each section.

Free oscillation

Oscillates at natural frequency f0.

Amplitude constant; energy constant.

Light damping

Amplitude decays exponentially.

T essentially unchanged from
undamped value.

Critical damping

Returns to equilibrium in minimum

time without overshooting.

Used in car suspension, instrument

needles.

Heavy damping

Slow approach to equilibrium.

System never crosses equilibrium.

Forced oscillation

External periodic force at fd.

Steady-state amplitude depends on fd
and damping.

Resonance

Amplitude peaks sharply.

More damping ⇒ lower & broader
peak.

Energy transferred efficiently from
driver to oscillator.

Useful resonance

Strings & air columns in instruments.

MRI imaging; tuning circuits (radio).

Destructive resonance

Tacoma Narrows (wind-driven
oscillation).

Buildings in an earthquake.

Wash-machine drum at one specific
spin speed.

Sketch tip

Single peak centred on f0.

Lower damping ⇒ taller, narrower
peak.

Heavy damping ⇒ broader, flatter
response.

Crib sheet — revision compilation for Physics Unit 3 Topic 2b. Questions begin overleaf.
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Section index
Use this index to jump straight to the section you need.

Section Questions Marks

A  Damping, resonance & forced oscillations Qs 1–4 46 marks

© WJEC CBAC Ltd. End of cover material.



Question 7 WJEC PH4 June 2012 · Q3 11 marks · Section C



Question 7 (continued) WJEC PH4 June 2012 · Q3 11 marks · Section C



Question 8 WJEC PH4 June 2012 · Q4 10 marks · Section C



Question 8 (continued) WJEC PH4 June 2012 · Q4 10 marks · Section C



Question 9 WJEC PH4 June 2013 · Q3 11 marks · Section C



Question 9 (continued) WJEC PH4 June 2013 · Q3 11 marks · Section C



Question 10 WJEC PH4 January 2012 · Q6 14 marks · Section C



Question 10 (continued) WJEC PH4 January 2012 · Q6 14 marks · Section C



END OF QUESTION PACK

4 questions · 46 marks · ~1h 4m

Source: WJEC PH4 (2008 modular spec)

Curated for WJEC Physics 2015 spec A2 Unit 3 — Topic 2b (3.2)

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


