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Hooke’s Law, Work, Energy & Power

Every Hooke / energy / power question from the legacy WJEC M2 papers (June 2005 – June 2017 + Specimen) that

maps onto new-spec AS Unit 3 Topic 2.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~2 hours 44 minutes

Derived from the legacy M2 paper’s pace of ~1.5 min/mark (109 marks over 13 questions).

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 hooke's law,
work, energy & power question from the legacy WJEC

M2 papers (2008 modular spec) that maps onto new-

spec AS Unit 3 Topic 2 (2.3.2).

Questions are ordered roughly by topic / difficulty.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working
— method marks are awarded for clear setup.

A calculator is allowed. The WJEC Formula Booklet may be

referred to. Take  m s  unless told otherwise.

All question content is © WJEC CBAC Ltd. and reproduced

for revision purposes.

For Examiner’s use only

Q Source Max Mark

1 Jun 05 Q1 5

2 Jun 08 Q1 6

3 Jun 12 Q2 5

4 Jun 06 Q4 7

5 Jun 07 Q3 12

6 Jun 10 Q3 11

7 Jun 11 Q5 10

Q Source Max Mark

8 Jun 13 Q7 11

9 Jun 15 Q5 11

10 Jun 16 Q5 6

11 Jun 09 Q2 8

12 Jun 14 Q1 7

13 Spec. Q3 10

Total 109
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Hooke’s Law, Work, Energy & Power — what the new spec asks
WJEC GCE AS / A Level Further Mathematics (from 2017) · Unit 3: Further Mechanics A · Topic 2.3.2.

Hooke’s law 2.3.2

For a light elastic string / spring of natural length 
and modulus of elasticity :

Tension when extended by : .

A spring resists compression as well as extension; a

string only resists extension (slack otherwise).

In equilibrium:  gives  for the natural

extension.

Elastic potential energy 2.3.2

EPE stored in a string / spring at extension : 

.

EPE is positive whether stretched or (for a spring)

compressed.

No EPE when the string is at its natural length or

slack.

Derivable from .

Work, energy & power 2.3.2

Work-energy theorem: total work done .

Conservation of energy:  when only
conservative forces act.

KE ; GPE  (relative to a reference level).

Power:  — for a force in the direction of

motion, .

Working scientifically general

For "released from rest, find speed" problems: equate

initial total energy to final total energy.

Don’t double-count EPE — only include it when the

string is stretched.

For motion under gravity + spring: include KE, GPE and

EPE in the energy equation.

For a vehicle at constant speed, driving force  speed

 engine power; balance with resistance.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Hooke's Law, Work, Energy & Power in one page
Quick-reference notes — revisit before each section. Don’t use during questions.

Hooke’s law

For a light elastic string / spring with

modulus  and natural length ,
extension :

 has units of force (N). Strings only
pull; springs push or pull.

Elastic potential energy

Energy stored in a stretched /

compressed elastic element:

Derived from .

Only count EPE when extension .

Other energy forms

Kinetic energy: .

Gravitational PE:  (relative

to a reference level).

Pick the reference level for  at the

start of the problem and stick with it.

Conservation of energy

Total mechanical energy is conserved
when only conservative forces act:

i.e. 
.

Work-energy theorem

For a particle acted on by total force
:

For non-conservative forces (friction,
resistance):

Power

Rate of doing work:

For a vehicle at speed  with driving

force  in line of motion: .

Watts  joules per second.

Spring at equilibrium

Mass hanging on a vertical
spring/string with extension :

Useful for "released from rest, find

max extension" via energy
conservation.

Common pitfalls

Double-counting GPE and EPE — both
are stored energies but distinct.
Forgetting the factor  in EPE.

Including EPE when the string is slack.
Using  when there is a non-
zero angle between  and .

Strategy

1. Identify all forms of energy at start
and end positions.
2. Equate using conservation, or

include  if there’s friction.
3. For power: relate to  at the instant

the speed is given.
4. For greatest extension: solve
quadratic in  from energy

conservation.

Crib sheet — revision compilation for FM Unit 3 Topic 2. Questions begin overleaf.

λ l

x

T = ​

l

λx

λ

EPE = ​

2l
λx2

T dx =∫ ​ ​ du∫0
x

l

λu

x > 0

KE = ​mv2
1 2

GPE = mgh

h

E ​ =∑ i E ​∑ f

KE ​ +i GPE ​ +i EPE ​ =i KE ​ +f

GPE ​ +f EPE ​f

F ​net

W ​ =net ΔKE

W ​ =nc Δ(KE + GPE + EPE)

P = ​ =
dt

dW
F ⋅ v

v

F P = Fv

=

x ​0

​ =
l

λx ​0
mg ⇒ x ​ =0 ​

λ

mgl ​2
1

P = Fv

F v

W ​nc

Fv

x



SECTION T2

Hooke's Law, Work, Energy & Power

Questions 1–13 · 109 marks



Question 1 WJEC M2 June 2005 · Q1 5 marks



Question 2 WJEC M2 June 2008 · Q1 6 marks



Question 3 WJEC M2 June 2012 · Q2 5 marks



Question 4 WJEC M2 June 2006 · Q4 7 marks



Question 5 WJEC M2 June 2007 · Q3 12 marks



Question 6 WJEC M2 June 2010 · Q3 11 marks



Question 7 WJEC M2 June 2011 · Q5 10 marks



Question 8 WJEC M2 June 2013 · Q7 11 marks



Question 9 WJEC M2 June 2015 · Q5 11 marks



Question 10 WJEC M2 June 2016 · Q5 6 marks



Question 11 WJEC M2 June 2009 · Q2 8 marks



Question 12 WJEC M2 June 2014 · Q1 7 marks



Question 13 WJEC M2 Specimen · Q3 10 marks



END OF HOOKE'S LAW, WORK, ENERGY & POWER PACK

Source: WJEC M2 (2008 modular spec) · 2005–2017

Curated for WJEC FM 2017 spec AS Unit 3 — Topic 2 (2.3.2)

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


