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GCE A LEVEL — SHM THEORY QUESTION PACK

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

REVISE
.wales

PHYSICS — UNIT 3 · SHM THEORY

3.2 Vibrations — SHM equation, period and energy

Defining equation a = -ω²x, sinusoidal solutions for displacement / velocity / acceleration, the period of mass-spring

and pendulum systems, and the constant-total-energy condition for SHM.

NEW 2015 SPEC · UNIT 3 TOPIC 2A

Estimated time for entire question pack: ~1h 56m

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 2a (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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SHM Theory — what the new spec asks
WJEC GCE A Level Physics (from 2015) · Unit 3: Oscillations & Nuclei · Topic 3.2.

Defining SHM A

Acceleration proportional to displacement and
directed towards equilibrium: a = −ω²x.

ω = 2πf = 2π/T — the angular frequency.

Sinusoidal solutions A

x = A cos(ωt) (released from x = A); x = A sin(ωt)
(released from x = 0).

v = ±ω√(A² − x²); vmax = Aω at x = 0.

amax = Aω² at x = ±A.

Period of standard systems B

Mass on a spring: T = 2π√(m/k).

Simple pendulum (small angles): T = 2π√(L/g).

Period independent of amplitude — the hallmark of

SHM.

Energy in SHM B

Total energy constant: E = ½ mω²A² = ½ kA².

KE = ½ mω²(A² − x²); PE = ½ mω²x².

KE max at x = 0; PE max at x = ±A; sum constant

throughout.

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

Defining equation

Acceleration ∝ displacement, directed

back to equilibrium.

ω = 2πf = 2π/T.

Solutions

x = A cos(ωt) if released from x = A.

x = A sin(ωt) if released from x = 0
moving outward.

v(t) and a(t) follow by differentiation.

Velocity formula

v = ±ω√(A² − x²).

vmax = Aω at x = 0.

v = 0 at x = ±A.

Acceleration

a = −ω²x.

amax = Aω² at x = ±A.

Mass-spring

k is the spring stiffness in N m⁻¹.

Independent of amplitude (linear
restoring force).

Pendulum

T = 2π√(L/g) for θ < ~10°.

Length L = pivot to centre of mass of
bob.

Energy

E = ½mω²A² = ½kA².

KE = ½mω²(A² − x²).

PE = ½mω²x².

Energy graphs

KE vs x is an inverted parabola; PE vs x

is an upright parabola.

KE + PE = E (horizontal line on graph).

Strategy

1. Identify A, ω from data.

2. Pick the right sinusoid for the initial
condition.

3. Use v = ±ω√(A²−x²) when t isn't
given.

4. Use energy when t isn't given and v

isn't asked directly.

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

Section Questions Marks

A  Defining SHM & sinusoidal solutions Qs 1–3 38 marks

B  Period of standard systems & energy in SHM Qs 4–6 45 marks

© WJEC CBAC Ltd. End of cover material.



Question 1 WJEC PH4 January 2010 · Q1 14 marks · Section A



Question 1 (continued) WJEC PH4 January 2010 · Q1 14 marks · Section A



Question 2 WJEC PH4 June 2010 · Q1 9 marks · Section A



Question 2 (continued) WJEC PH4 June 2010 · Q1 9 marks · Section A



Question 3 WJEC PH4 June 2015 · Q2 15 marks · Section A



Question 3 (continued) WJEC PH4 June 2015 · Q2 15 marks · Section A



Question 4 WJEC PH4 June 2014 · Q4 12 marks · Section B



Question 4 (continued) WJEC PH4 June 2014 · Q4 12 marks · Section B



Question 5 WJEC PH4 January 2013 · Q1 17 marks · Section B



Question 5 (continued) WJEC PH4 January 2013 · Q1 17 marks · Section B



Question 6 WJEC PH4 January 2014 · Q3 16 marks · Section B



Question 6 (continued) WJEC PH4 January 2014 · Q3 16 marks · Section B



Question 6 (continued) WJEC PH4 January 2014 · Q3 16 marks · Section B



END OF QUESTION PACK

6 questions · 83 marks · ~1h 56m

Source: WJEC PH4 (2008 modular spec)

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

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


