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GCE AS/A LEVEL — DYNAMICS QUESTION PACK

PH1 + PH4 (Legacy)

PHYSICS — PH1 & PH4

Dynamics — Newton’s laws & momentum

Every dynamics-flavoured question from the legacy WJEC papers (PH1 2009–2016 & PH4 2010–2016)

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~4 hours

Derived from the legacy paper pace (~1.3 min/mark) applied across both PH1 and PH4 content.

You are advised to not attempt to complete all of this in one sitting.

For Examiner’s use only

Q Source Max Mark

1
PH1 Jan 09

Q1
7

2 PH1 Jan 11 Q4 8

3
PH1 Jun 09

Q6
10

4 PH1 Jun 11 Q1 12

5
PH1 Jun 13

Q6
9

6 PH1 Jun 16 Q1 9

7
PH4 Jan 10

Q2
9

8
PH4 Jan 12

Q3
7

9
PH4 Jan 13

Q3
10

Q Source Max Mark

10
PH4 Jan 14

Q1
16

11
PH4 Jun 10

Q5
12

12
PH4 Jun 11

Q1
10

13
PH4 Jun 12

Q2
21

14
PH4 Jun 13

Q5
12

15
PH4 Jun 14

Q1
17

16
PH4 Jun 15

Q4
13

17
PH4 Jun 16

Q1
20

Total 202

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack,

not a single mock paper. It draws on two legacy unit

papers because the 2015 spec consolidated

Newton’s laws, F = ma and momentum & collisions

into a single Topic 3 — under the old spec these are

split between PH1 (AS, Newton’s laws) and PH4 (A2,

momentum).

INSTRUCTIONS

Use black ink or black ball-point pen. Answer all

questions in the spaces provided.

A calculator is required. The Data Booklet is allowed.

All question content is © WJEC CBAC Ltd. and

reproduced for revision purposes.
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Dynamics — what the legacy spec asks
WJEC GCE AS/A Level Physics (from 2008). Dynamics content is split across two units: PH1.1 Basic

Physics (Newton’s laws, F = ma, free-body diagrams) and PH4.2 Momentum Concepts (linear

momentum, conservation, collisions, photon momentum).

PH1.1(d) Newton’s 3rd law A

Appreciate the concept of force and understand
Newton’s 3rd law of motion.

Action-reaction: equal magnitude, opposite direction,
on different bodies, same line of action, same type of
force.

PH1.1(e)(f) Free-body & F = ma A

Use free body diagrams to represent forces on a
particle or body.

Recall and use the relationship  in situations
where mass is constant.

PH1.1(g)(h) Adding & resolving forces A

Add and subtract coplanar vectors; calculations
limited to two perpendicular vectors.
Resolve a vector into two perpendicular components.

PH4.2(a)(b) Linear momentum & Newton’s laws
B

Define linear momentum as the product of mass and
velocity: .

Recall Newton’s laws of motion and know that force =
rate of change of momentum, applying this in
situations where mass is constant.

PH4.2(c) Conservation of momentum B

State the principle of conservation of momentum and
use it to solve problems in one dimension involving
elastic collisions (no loss of kinetic energy) and
inelastic collisions (loss of kinetic energy).

PH4.2(d)(e) Photon momentum B

Use the formula for the momentum of a photon: 
.

Appreciate that the absorption or reflection of photons
gives rise to radiation pressure.

Section index for this question pack

A Newton’s laws & F = ma (PH1) Resolving forces, free-body analysis and applying

 to single bodies on horizontal surfaces,
slopes and under crosswinds.

55 marks · pp 4–15

B Momentum & collisions (PH4) Conservation of linear momentum, elastic vs

inelastic collisions, impulse, photon momentum
and radiation pressure.

147 marks · pp 16–35

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

ΣF = ma

p = mv

p =
h/λ = hf/c

ΣF = ma
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Dynamics in one page
Quick-reference notes — revisit before each section.

Newton’s 1st Law

A body remains at rest or moves with
constant velocity unless acted on by a
resultant force.

Implies inertia — resistance to
change of motion.
Equilibrium:  constant
velocity (which can be zero).

Newton’s 2nd Law

Resultant force = rate of change of
momentum:

For constant mass: .

SI:  in N,  in .

Newton’s 3rd Law

If A exerts a force on B, B exerts an equal
& opposite force on A.

Pair conditions:

Same magnitude, opposite direction.
Same type of force.
Acting on different bodies.
Same line of action.

Free body diagrams

Isolate one body. Show all forces acting
on it as labelled arrows; length
proportional to magnitude.

Common forces: weight ( ), normal,
tension, friction, drag, applied.
Don’t include reaction forces on other
bodies.

Resolving forces

A force  at angle  to the horizontal:

Horizontal: 

Vertical: 

Equilibrium  resolve in two
perpendicular directions; set each 
.

F = ma applied

From a free-body diagram: .

Friction  (static), 
(kinetic).
On an incline of angle : weight
component along slope = ,
normal component = .

Linear momentum

Vector — direction matters; sign
indicates direction in 1D.
Units:  (or ).

Impulse

Impulse = force  time = change in
momentum.

Area under –  graph = impulse.

Crumple zones / airbags increase
to reduce peak .

Conservation of momentum

For an isolated system (no external
resultant force):

Always true in collisions and
explosions.
Resolve into 1D components —
remember signs!

Elastic vs inelastic

ELASTIC p and KE both conserved.

INELASTIC p conserved; KE not
conserved (lost to heat, sound,
deformation).

Perfectly inelastic: bodies stick
together.

Use .

Explosions / decays

Initially at rest (or moving as one): total
 stays constant after separation.

Fragments fly apart with equal &
opposite momenta (in CoM frame).
KE increases (released from stored /
nuclear PE).
Useful identity: .

Photon momentum & pressure

Absorption: .

Reflection (perfect mirror): 
.

Radiation pressure on area  from
intensity : ; .

Crib sheet — revision compilation for legacy PH1 + PH4 dynamics content. Questions begin overleaf.
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SECTION A

Newton’s laws & F = ma (PH1)

Questions 1 – 6 · 55 marks



Question 1 WJEC PH1 January 2009 · Q1 7 marks · Section A



Question 2 WJEC PH1 January 2011 · Q4 8 marks · Section A



Question 2 (continued) WJEC PH1 January 2011 · Q4 8 marks · Section A



Question 3 WJEC PH1 June 2009 · Q6 10 marks · Section A



Question 3 (continued) WJEC PH1 June 2009 · Q6 10 marks · Section A



Question 4 WJEC PH1 June 2011 · Q1 12 marks · Section A



Question 4 (continued) WJEC PH1 June 2011 · Q1 12 marks · Section A



Question 5 WJEC PH1 June 2013 · Q6 9 marks · Section A



Question 5 (continued) WJEC PH1 June 2013 · Q6 9 marks · Section A



Question 6 WJEC PH1 June 2016 · Q1 9 marks · Section A



Question 6 (continued) WJEC PH1 June 2016 · Q1 9 marks · Section A



SECTION B

Momentum & collisions (PH4)

Questions 7 – 17 · 147 marks



Question 7 WJEC PH4 January 2010 · Q2 9 marks · Section B



Question 8 WJEC PH4 January 2012 · Q3 7 marks · Section B



Question 9 WJEC PH4 January 2013 · Q3 10 marks · Section B



Question 9 (continued) WJEC PH4 January 2013 · Q3 10 marks · Section B



Question 10 WJEC PH4 January 2014 · Q1 16 marks · Section B



Question 10 (continued) WJEC PH4 January 2014 · Q1 16 marks · Section B



Question 11 WJEC PH4 June 2010 · Q5 12 marks · Section B



Question 11 (continued) WJEC PH4 June 2010 · Q5 12 marks · Section B



Question 12 WJEC PH4 June 2011 · Q1 10 marks · Section B



Question 12 (continued) WJEC PH4 June 2011 · Q1 10 marks · Section B



Question 13 WJEC PH4 June 2012 · Q2 21 marks · Section B



Question 13 (continued) WJEC PH4 June 2012 · Q2 21 marks · Section B



Question 14 WJEC PH4 June 2013 · Q5 12 marks · Section B



Question 15 WJEC PH4 June 2014 · Q1 17 marks · Section B



Question 15 (continued) WJEC PH4 June 2014 · Q1 17 marks · Section B



Question 16 WJEC PH4 June 2015 · Q4 13 marks · Section B



Question 16 (continued) WJEC PH4 June 2015 · Q4 13 marks · Section B



Question 17 WJEC PH4 June 2016 · Q1 20 marks · Section B



Question 17 (continued) WJEC PH4 June 2016 · Q1 20 marks · Section B



END OF QUESTION PACK

All question content © WJEC CBAC Ltd. Reproduced from legacy PH1 & PH4 past papers (2008 spec) for revision use only.


