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Estimated time for entire question pack: ~2 hours 30 minutes
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Q Source Max Mark

1 Jun 10 Q7 16

2 Jun 14 Q1 9

3 Jun 13 Q5 12

4 Jun 15 Q5 11

5 Jun 09 Q8 11

6 Jan 09 Q5 9

7 Jan 12 Q4 11

Q Source Max Mark

8 Jan 13 Q3 12

9 Jan 11 Q7 10

10 Jun 12 Q4 12

11 Jan 09 Q7 7

12 Jan 11 Q5 8

13 Jan 14 Q7 16

Total 144ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack,

not a single mock paper. It contains every energy-

themed question from the legacy WJEC PH1 papers

between January 2009 and June 2015.

Questions are grouped by sub-topic within PH1.3

Energy Concepts, then ordered roughly by difficulty.

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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PH1.3 Energy Concepts — what the legacy spec asks
WJEC GCE AS/A Level Physics (from 2008) · PH1 Assessment Unit Motion, Energy & Charge · PH1.3 Energy

Concepts. Identical physics to the 2015 Topic 4.

Work & energy A

Define work done as the product of force and
displacement in the direction of the force.

Understand the concept of energy as the capacity for
doing work.

SI unit of work and energy: the joule.

Power A

Define power as the rate of doing work, or equivalently
the rate of energy transfer: .

Apply  for a body moving with constant velocity.

SI unit: the watt.

Kinetic & potential energy B

Derive and use  for kinetic energy.

Derive and use  for changes in
gravitational potential energy near the Earth’s surface.

Elastic strain energy stored in a spring:  (or
area under force-extension graph).

Conservation of energy B

State the principle of conservation of energy.

Apply it to convert between forms of energy — e.g. GPE
→ KE → heat (work against friction).

Efficiency C

Efficiency = (useful energy output) / (total energy
input).

Often expressed as a percentage; always < 100% in real
systems due to dissipation.

Working scientifically

Read off areas under force–displacement and force–
extension graphs to find work or stored energy.

Compare expected (theoretical) and measured outputs
to determine efficiency.

Section index for this question pack

A Work, energy & power principles Defining work and power, then applying
conservation of energy to bodies on slopes,
slides, bobsleighs, zip-wires and bungee jumps.

59 marks · pp 4–14

B Stored & released energy Gravitational and elastic PE transferred to KE —
falling balls, hydroelectric reservoirs, spring-
launched toys, longbows and bungee dynamics.

54 marks · pp 15–26

C Power generation & efficiency Power available from a moving fluid (
), applied to tidal and wind turbines, plus
generator efficiency.

31 marks · pp 27–34

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

P = W/t
P = Fv

E ​ =k ​mv2
1 2

ΔE ​ =p mgΔh

E = ​kx2
1 2

P = ​ρAv2
1 3
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Energy in one page
Quick-reference notes — revisit before each section.

Work done

 = applied force,  = displacement, 
= angle between them.
No work done when  (e.g.
centripetal force on circular path).
Unit: joule (J) = .

Kinetic energy

Scalar — always positive.
Doubling  quadruples .

From work-energy theorem: net work
= .

Gravitational PE

Valid near Earth’s surface (
).

Take a reference level — differences
are what matter.
For free fall: , so 
.

Elastic PE (springs)

Area under a force–extension graph =
stored energy.
Only valid while the spring obeys
Hooke’s law: .

 = stiffness / spring constant (N m
).

Conservation of energy

Total energy of an isolated system is
conserved — energy can change form
but not be created or destroyed.

Example: GPE lost = KE gained + work
done against friction.

Lost KE is rarely “gone” — usually heat,
sound, or deformation.

Power

For motion at velocity  against a force
:

Unit: watt (W) = .
Mechanical power at constant  =
driving force  speed.

Efficiency

Equivalent in power terms:

 — dissipative losses (heat,
sound, deformation).

Power from a moving fluid

Volume per second through cross-
section  at speed : .

Mass per second: .

Kinetic energy per second:

Used for wind turbines, tidal turbines,
hydroelectric flow.

Free fall energy

Ignoring air resistance, :

If air resistance acts: some GPE →
heat.
Compare measured  to  to
estimate energy lost.

Work against friction

Energy balance on a slope/slide:

So .

Bungee / spring energy

At lowest point of bungee jump: jumper
momentarily stationary  all GPE has
transferred to elastic PE in the cord.

Use this to find spring constant .

At rest position: 
.

Resistive forces (vehicles)

At terminal/constant velocity: driving
force = resistive force.

 when
.

Resistive force often grows with
speed (air drag).

Crib sheet — revision compilation for legacy PH1.3 Energy Concepts. Questions begin overleaf.

W = F s cos θ

F s θ

F ⊥ s

N m = kg m s2 −2

E ​ =k ​mv2
1 2

v E ​k

ΔE ​k

ΔE ​ =p mgΔh

g ≈
9.81 m s−2

ΔE ​ →p E ​k v = ​2gΔh

E = ​kx =2
1 2
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×
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E ​input
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P = ​ρAv2
1 3

mgh = ​mv2
1 2
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⇒
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kx = mg ⇒ x =
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SECTION A

Work, energy & power principles

Questions 1 – 5 · 59 marks



Question 1 WJEC PH1 June 2010 · Q7 16 marks · Section A



Question 1 (continued) WJEC PH1 June 2010 · Q7 16 marks · Section A



Question 2 WJEC PH1 June 2014 · Q1 9 marks · Section A



Question 2 (continued) WJEC PH1 June 2014 · Q1 9 marks · Section A



Question 3 WJEC PH1 June 2013 · Q5 12 marks · Section A



Question 3 (continued) WJEC PH1 June 2013 · Q5 12 marks · Section A



Question 4 WJEC PH1 June 2015 · Q5 11 marks · Section A



Question 4 (continued) WJEC PH1 June 2015 · Q5 11 marks · Section A



Question 5 WJEC PH1 June 2009 · Q8 11 marks · Section A



Question 5 (continued) WJEC PH1 June 2009 · Q8 11 marks · Section A



SECTION B

Stored & released energy

Questions 6 – 10 · 54 marks



Question 6 WJEC PH1 January 2009 · Q5 9 marks · Section B



Question 6 (continued) WJEC PH1 January 2009 · Q5 9 marks · Section B



Question 7 WJEC PH1 January 2012 · Q4 11 marks · Section B



Question 7 (continued) WJEC PH1 January 2012 · Q4 11 marks · Section B



Question 8 WJEC PH1 January 2013 · Q3 12 marks · Section B



Question 8 (continued) WJEC PH1 January 2013 · Q3 12 marks · Section B



Question 9 WJEC PH1 January 2011 · Q7 10 marks · Section B



Question 9 (continued) WJEC PH1 January 2011 · Q7 10 marks · Section B



Question 9 (continued) WJEC PH1 January 2011 · Q7 10 marks · Section B



Question 10 WJEC PH1 June 2012 · Q4 12 marks · Section B



Question 10 (continued) WJEC PH1 June 2012 · Q4 12 marks · Section B



SECTION C

Power generation & efficiency

Questions 11 – 13 · 31 marks



Question 11 WJEC PH1 January 2009 · Q7 7 marks · Section C



Question 11 (continued) WJEC PH1 January 2009 · Q7 7 marks · Section C



Question 12 WJEC PH1 January 2011 · Q5 8 marks · Section C



Question 12 (continued) WJEC PH1 January 2011 · Q5 8 marks · Section C



Question 13 WJEC PH1 January 2014 · Q7 16 marks · Section C



Question 13 (continued) WJEC PH1 January 2014 · Q7 16 marks · Section C



Question 13 (continued) WJEC PH1 January 2014 · Q7 16 marks · Section C



END OF QUESTION PACK

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


