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1 A man uses a wheelbarrow to carry some logs along a flat path, as shown.

©http://commons.wikimedia.org/wiki/file:wheelbarrow_%28PSF%29.png

(a) He pushes with a horizontal force of 140N and the wheelbarrow moves 39m.

(i) State the relationship between work done, force and distance moved.
(1)

(ii) Calculate the work done moving the wheelbarrow.
(2)

work done =   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

(iii) State how much energy is transferred to the wheelbarrow.
(1)

energy transferred = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J
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(b) The man stops and holds the wheelbarrow horizontally, as shown.

470N

The man exerts a total upward force of F N.

The weight of the loaded wheelbarrow is 470N.

(1)

(i) Mark X on the diagram to indicate the centre of gravity of the loaded
wheelbarrow.

(ii) State the equation linking moment, force and perpendicular distance from the
pivot.

(1)

(iii) Calculate the force F.
(4)

force F = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N

(Total for Question 1 = 10 marks)

F

pivot

0.6m 0.8m

www.igexams.com



2 The photograph shows a hammer just before it hits a nail.

(a) The mass of the hammer is 0.50kg.

When it hits the nail, the hammer is travelling downwards with a velocity of 3.1m/s.

(i) State the relationship between momentum, mass and velocity.
(1)

(ii) Calculate the momentum of the hammer.
(2)

momentum = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kg m/s

(iii) The hammer stops quickly when it hits the nail.

The momentum of the hammer reduces to zero in 0.070s.

Calculate the amount of force that causes this to happen.
(2)

force = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N
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(b) As it enters the wood, the nail exerts a force on the wood.

At the same time, the wood exerts a force on the nail.

Explain how these two forces are related.
(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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(c) Both ends of the nail exert pressure when the nail goes into the wood.

Explain why the nail exerts more pressure on the wood than it does on the 
hammer.

 (2)
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3 A toy train is placed on the middle of a bridge on a model railway.

force X force Y

weight of train 
15 N

QP

The weight of the train acts through its centre of gravity.

Ignore the weight of the bridge.

(a) Which row of the table shows the correct values for forces X and Y?
(1)

force X force Y

A 7.5 N 7.5 N

B  0 N  0 N

C  0 N  15 N

D  15 N 0 N

(b) Describe how force X changes if the train moves from P to Q.
(2)
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(Total for Question 3 = 3 marks)
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4 The diagram shows the apparatus used to investigate moments. 

The 2 N weight is placed 60 cm from the pivot. 

The newtonmeter is placed 10 cm from the pivot. 

(a) (i) State the equation linking moment, force and perpendicular distance from the pivot.

(1)

(ii) Calculate the reading on the newtonmeter.

Ignore the weight of the ruler.
(3)

reading = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N

newtonmeter

metre
ruler

2N weight

pivot
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(b) The metre rule is replaced by an iron bar.

The iron bar is 1 m long and has a weight of 10 N.

The newtonmeter and the 2 N weight stay in their original position.

Explain how this change affects the reading on the newtonmeter.
 (3)
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