
1



F R E E  W O R K B O O K S .  A  P O W E R F U L  N E X T  S T E P .

Turn practice
into progress.
These workbooks are free for teachers to share. PhysicsUK gives 
pupils a useful next step: exam-style questions, clear feedback and a 
better idea of what to practise next.

A T T E M P T

Answer real AQA and 
OCR exam-style 
questions.

U N D E R S T A N D

See what is correct, 
missing and what to 
do next.

I M P R O V E

Practise with purpose 
between lessons.

Scan to try a marked 
question free

No card needed. Like it? Sign up at PhysicsUK 
to keep practising.

physicsuk.co.uk

Built by a UK physics teacher and examiner.

PHYSICSUK • SMARTER PRACTICE. STRONGER UNDERSTANDING. physicsuk.co.uk





5-A-Day

Define each of the following:

1. Upthrust

2. Work done

3. The newton (N)

4. Power

5. The watt (W)
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5-A-Day
Use g = 9.81 m s⁻². Assume light springs that obey Hooke’s law.
1. Define the term spring constant.
2. State Hooke’s law, including the condition under which it applies.
3. A 200 g mass hangs at rest from a vertical spring, extending it by 14 cm. Calculate the spring 

constant.
4. Sketch spring length against suspended mass, with length on the vertical axis. Show the 

intercept at zero mass.
5. A second spring has twice the spring constant of the first. A 100 g mass hangs at rest from it. 

Calculate its extension.
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5-A-Day
Use g = 9.81 m s⁻². Assume light, uniform springs that obey Hooke’s law.
1. Two identical springs, each of spring constant 15 N m⁻¹, are connected in parallel. Calculate 

their effective spring constant.
2. The two whole springs are reconnected in series. Calculate their effective spring constant.
3. A 300 g mass hangs at rest from the springs in series. Calculate the total extension.
4. One original spring is cut into two equal halves. These halves support a 300 g mass at rest in 

parallel. Calculate their common extension.
5. The other whole spring supports a 300 g mass vertically. The mass is pulled down until the 

spring’s total extension is 30 cm, then released from rest. Calculate its initial acceleration.
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5-A-Day
Use g = 9.81 m s⁻². Assume a light spring that obeys Hooke’s law and no air resistance.
1. A 250 g mass hangs at rest from a vertical spring of spring constant 13 N m⁻¹. Calculate the 

extension.
2. Calculate the elastic potential energy (EPE) stored at this extension.
3. The mass is pulled slowly down to a greater extension and held at rest. Explain how the EPE 

changes.
4. The mass is released from rest. Describe the changes in EPE, gravitational potential energy 

and kinetic energy as it accelerates upwards towards equilibrium.
5. Calculate the EPE stored when the spring’s total extension is 15 cm.
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5-A-Day
Assume the beam remains in the linear elastic region.
1. Define tensile stress.
2. Define tensile strain.
3. A metal beam has a cross-sectional area of 25 cm². A tensile force of 260 kN stretches it. 

Calculate the stress.
4. The beam has an original length of 3.2 m and extends by 2.5 mm under this force. Calculate 

the strain.
5. Calculate the Young’s modulus of the beam’s material.
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5-A-Day
Assume all wires are uniform, their weight is negligible and they remain in the linear elastic region.
1. A copper wire of Young’s modulus 110 GPa has a tensile strain of 0.00012. Calculate the tensile stress.
2. The wire has a radius of 0.70 mm. Calculate the tensile force producing this stress.
3. A second copper wire has twice the radius and carries the same tensile force as in Q2. Compare its 

stress and Young’s modulus with those of the first wire.
4. Wires A and B have the same radius and are made of the same metal. Each supports a mass at rest. 

A’s original length is twice B’s, but A supports half the mass. Calculate extension of A / extension of B.
5. Wire B extends by 4.0 mm. Calculate the extension of wire A.
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5-A-Day

1. Define elastic deformation and plastic deformation.
2. Sketch a tensile stress–strain graph for a brittle material, up to fracture. Put stress on the 

vertical axis and label the curve B.
3. On the same axes, add a curve for a ductile material, up to fracture. Label it D.
4. Add a curve for another brittle material with a higher Young’s modulus than B. Label it Y.
5. Mark X on curve D at its elastic limit, where plastic deformation begins.
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5-A-Day
Assume both springs obey Hooke’s law.
1. State the equation for Young’s modulus and define each symbol.
2. State Hooke’s law, including the condition under which it applies.
3. The first spring has a spring constant of 250 N m⁻¹. Calculate its extension when a tensile 

force of 120 N is applied.
4. Name the energy stored in the first spring and calculate its value at this extension.
5. The second spring extends by half as much under twice the force. Calculate k₁/k₂, where 

k₁ and k₂ are the spring constants of the first and second springs.
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5-A-Day - Recall
Use g = 9.81 m s⁻². Ignore air resistance on the projectile.
1. Define velocity and acceleration.
2. A projectile is launched at 8.0 m s⁻¹ at 25° above the horizontal and lands at its launch height. 

Calculate its horizontal range.
3. Explain why the projectile’s horizontal velocity remains constant during flight.
4. A 750 kg car travels at 5.0 m s⁻¹ on a level road. A net work of 1200 J is done on it. Calculate 

its new speed.
5. The car then stops over 45 m on the same road. Assuming braking provides the only 

horizontal force, calculate the average braking force.
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Working space:
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Aims: Understand how gradients of stress-strain graphs relate to Young’s 
modulus and how different factors may affect stress-strain graphs.

Stress 
(GPa)

Strain 

1. On the graph above, sketch the expected output for a 
metal undergoing tensile stress. Label this MA

2. Label a point (EL) as the elastic limit of the metal.
3. Sketch a second line for a stronger metal. Label this MB.
4. The elastic limit of MA appears at a stress of 1.2GPa and a 

strain of 0.01. Calculate the Young’s modulus of the MA.
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Stress-Strain graphs



Pre-task assessment

1. A wire of diameter 1.2mm and length 2m has a mass of 900g fixed to one end 
so that is hangs vertically. As a result, the material extends to 2.02m. Calculate 
the Young’s modulus.

A. 8.0x108Pa
B. 7.8x108Pa
C. 2.0x107Pa
D. 7.8x1011Pa

2. Select the incorrect statement regarding the graph below.

A. The elastic limit of the material occurs at approximately 1.1GPa
B. The Young’s modulus of the material is approximately 7x1010Pa
C. Increasing the diameter of the wire will decrease the gradient of the 

graph
D. The material obeys Hooke’s law until it reaches 1.1GPa

3. Which of the following sentences correctly describes the graph in Q2?
A. The material obeys Hooke’s law until the gradient changes at a strain of 

2.5%
B. Stress is inversely proportional to strain causing a curve on the graph 

after 1.1GPa
C. The Young’s modulus of the material is found by calculating the 

reciprocal of the gradient

D. The Young’s modulus can be found by evaluating 
1𝑥109

0.0145
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Main task

1. Draw a line of best fit on the graph below and use this to show 
that the Young’s modulus of the material is approximately 
1.2x109Pa

2. Explain how the gradient would change once the elastic limit of 
the material had been reached. (Here you must discuss the 
extension per unit force applied)
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3. Calculate the diameter of the wire used knowing that the force 
applied to cause a stress of 18MPa was 46N. 
4.  The original length of the wire was 1.2m. Calculate the 
extension experienced by the wire due to a stress of 20MPa.

Challenge question 
A second wire with identical dimensions is tested and found to 
have twice the Young’s modulus as the wire in the previous graph. 
Explain the change, if any in the elastic potential energy stored in 
the second wire compared to the first when tested with the same 
force. (Assume the wire has the same dimensions)
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Summary

The micrometre used to measure the diameter had an error. The diameter measured 
by the student was larger than the actual value of the wire. How would this have 
affected the value of the student’s Young’s modulus and the gradient of the graph in 
the experiment?

A) Young’s modulus would be larger and the gradient would be lower
B) Young’s modulus would be lower and the gradient would be greater
C) Young’s modulus would be lower and the gradient would be lower
D) Young’s modulus would be larger and the gradient would be greater

49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



Additional challenge

C
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A

A
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C

A
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Additional notes
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