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GCE A LEVEL — CIRCULAR MOTION QUESTION PACK

Legacy PH4 · New spec Unit 3 Topic 1 · A2 unit, 25% of A-level

REVISE
.wales

PHYSICS — UNIT 3 · CIRCULAR MOTION

3.1 Circular motion — angular kinematics, centripetal force and orbital motion

Angular displacement and velocity, centripetal acceleration and force, vertical and horizontal circles, plus orbital

applications (satellites, binary systems, galaxy rotation curves).

NEW 2015 SPEC · UNIT 3 TOPIC 1

Estimated time for entire question pack: ~3h 8m

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 1 (3.1).

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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Circular Motion — what the new spec asks
WJEC GCE A Level Physics (from 2015) · Unit 3: Oscillations & Nuclei · Topic 3.1.

Angular kinematics A

Radian measure of angle; θ = s/r and 2π rad = 1 rev.

Angular velocity ω = Δθ/Δt; relation to T and f: ω =

2π/T = 2πf.

Tangential speed v = ωr.

Centripetal acceleration & force A

a = v²/r = ω²r, directed towards the centre.

F = mv²/r = mω²r; identify the physical source of F.

Vertical-circle constraints: minimum speed for loop =

√(gr).

Orbital motion B

Gravity providing centripetal force: GMm/r² = mv²/r.

Derive v = √(GM/r) and Kepler 3: T² ∝ r³.

Geostationary orbit: T = 24 h, derive r from ω² = GM/r³.

Binary systems & galaxy rotation C

Two bodies orbit a common centre of mass: m₁r₁ =
m₂r₂.

Doppler shift from a star's wobble as an exoplanet

detection method.

Galaxy-rotation curves: observed v(r) implies dark

matter beyond luminous mass.

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

Angular kinematics

θ in radians: θ = s/r.

ω = Δθ/Δt (rad s⁻¹).

ω = 2π/T = 2πf.

v = ωr.

Centripetal acceleration

a = v²/r = ω²r.

Speed constant; velocity not (direction
changes).

Centripetal force

F = mv²/r = mω²r.

Source: tension, friction, gravity,
normal contact, lift, etc.

If F vanishes ⇒ tangential flight
(Newton I).

Vertical circle

Bottom: N − mg = mv²/r ⇒ N = m(g +
ω²r).

Top: N + mg = mv²/r ⇒ N = m(ω²r − g).

Min speed at top: vmin = √(gr).

Orbits

GMm/r² = mv²/r ⇒ v = √(GM/r).

T² = 4π²r³/(GM) — Kepler 3.

Closer orbits are faster.

Geostationary

ω = 7.27 × 10⁻⁵ rad s⁻¹.

r³ = GME/ω² ⇒ h ≈ 3.6 × 10⁷ m above

equator.

Binary systems

m₁r₁ = m₂r₂, same T for both.

Lighter body has the larger r and the

larger v.

Separation d = r₁ + r₂.

Doppler & exoplanets

Δλ/λ = v/c.

Periodic red/blue shift ⇒ planet exists.

Shift amplitude ⇒ star's orbital speed
⇒ planet mass (with T).

Galaxy rotation

v(r) = √(GM(r)/r) for enclosed mass.

v stays roughly flat at large r ⇒ more

mass than luminous matter explains.

Crib sheet — revision compilation for Physics Unit 3 Topic 1. Questions begin overleaf.
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Section index
Use this index to jump straight to the section you need.

Section Questions Marks

A  Angular motion & centripetal force Qs 1–2 27 marks

B  Orbital motion & Kepler's laws Qs 3–9 76 marks

C  Binary systems & galaxy rotation Qs 10–12 31 marks

© WJEC CBAC Ltd. End of cover material.



SECTION A

Circular motion fundamentals

Questions 1 – 2 · 27 marks



Question 1 WJEC PH4 June 2013 · Q4 18 marks · Section A



Question 1 (continued) WJEC PH4 June 2013 · Q4 18 marks · Section A



Question 1 (continued) WJEC PH4 June 2013 · Q4 18 marks · Section A



Question 2 WJEC PH4 June 2015 · Q5 9 marks · Section A



Question 2 (continued) WJEC PH4 June 2015 · Q5 9 marks · Section A



SECTION B

Orbital applications — satellites, planets & galaxies

Questions 3 – 9 · 76 marks



Question 3 WJEC PH4 January 2012 · Q4 13 marks · Section B



Question 4 WJEC PH4 June 2015 · Q7 10 marks · Section B



Question 4 (continued) WJEC PH4 June 2015 · Q7 10 marks · Section B



Question 5 WJEC PH4 June 2014 · Q3 5 marks · Section B



Question 6 WJEC PH4 January 2013 · Q5 10 marks · Section B



Question 6 (continued) WJEC PH4 January 2013 · Q5 10 marks · Section B



Question 7 WJEC PH4 June 2011 · Q5 16 marks · Section B



Question 7 (continued) WJEC PH4 June 2011 · Q5 16 marks · Section B



Question 7 (continued) WJEC PH4 June 2011 · Q5 16 marks · Section B



Question 8 WJEC PH4 June 2012 · Q7 11 marks · Section B



Question 8 (continued) WJEC PH4 June 2012 · Q7 11 marks · Section B



Question 9 WJEC PH4 June 2013 · Q6 11 marks · Section B



Question 9 (continued) WJEC PH4 June 2013 · Q6 11 marks · Section B



SECTION C

Binary systems — mutual orbits & the Doppler method

Questions 10 – 12 · 31 marks



Question 10 WJEC PH4 June 2014 · Q7 10 marks · Section C



Question 10 (continued) WJEC PH4 June 2014 · Q7 10 marks · Section C



Question 11 WJEC PH4 January 2014 · Q7 10 marks · Section C



Question 11 (continued) WJEC PH4 January 2014 · Q7 10 marks · Section C



Question 12 WJEC PH4 June 2010 · Q7 11 marks · Section C



Question 12 (continued) WJEC PH4 June 2010 · Q7 11 marks · Section C



END OF QUESTION PACK

12 questions · 134 marks · ~3h 8m

Source: WJEC PH4 (2008 modular spec)

Curated for WJEC Physics 2015 spec A2 Unit 3 — Topic 1 (3.1)

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


