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1.

A spanner makes it a lot easier to loosen a bolt.

You cannot usually loosen
a bolt with your fingers.

It is easier
with a spanner.

Choose words from this list to complete the sentences below.
lever

piston

pivot

pulley

turning effect

The spanner is a simple ______________________________
You use it to produce a bigger ______________________________ on the bolt.
A longer spanner works better.
This is because there is a bigger distance between your force and the _______________
(Total 3 marks)

2.

A company makes a wheel wrench with an extending handle. The company claims that the
extending handle makes it easier to loosen the wheel nuts on a car.
The diagram shows the wheel wrench being used without the handle extended.
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(a)

(i)

Use the equation in the box to calculate the moment produced by the force on the
wrench.

moment

=

force

×

perpendicular distance from the line of
action of the force to the axis of rotation

Show clearly how you work out your answer.
______________________________________________________________
______________________________________________________________
Moment = _______________________________ newton metres
(2)

(ii)

Units can be written in words or symbols.
Which of the following is the unit for a moment written using symbols?
Draw a ring around your answer.

nm

Nm

nM

NM
(1)

(b)

The wheel nut will not move and so the handle of the wrench is extended.

It is now easy to loosen the wheel nut using the same force as before.
Explain why.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 5 marks)
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3.

Figure 1 shows a container filled with water.
The three holes in the side of the container are sealed with rubber stoppers.
Figure 1

(a)

The water exerts a force of 27 N on the bottom of the container.
The cross-sectional area of the bottom of the container is 0.009 m2.
Calculate the pressure exerted by the water on the bottom of the container.
Use the equation:

Choose the unit.
kg/m3

N/m

Pa

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Pressure = ______________________ Unit = __________
(3)
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The container is put under running water from a tap and the three rubber stoppers removed.
Figure 2 shows the path taken by the water escaping from the top and bottom holes.
Figure 2

(b)

Complete Figure 2 to show the path taken by the water escaping from the centre hole.
(1)

(c)

What can be concluded from Figure 2 about the pressure in a liquid?
___________________________________________________________________
___________________________________________________________________
(1)
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(d)

Figure 3 shows a simple model of a liquid.
When a force pushes down on the marbles, the marbles push the sides and bottom of the
container outwards.
Figure 3

What can be concluded from this model about the pressure in a liquid?
___________________________________________________________________
___________________________________________________________________
(1)
(Total 6 marks)

4.

A camera boom is used at a television studio to allow filming from different positions.
Figure 1 shows the arm of the boom in three different positions.
Figure 1
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(a)

In which position will the weight of the camera cause the largest moment about the pivot?
Tick one box.

C

B

A

Give the reason for your answer.
__________________________________________________________________
__________________________________________________________________
(2)

(b)

Complete the sentence.
Choose the answer from the box.
decreases

does not change

increase

When the moment caused by the weight of the camera increases, the moment
caused by the counterweight ____________________ .
(1)

(c)

The camera has a mass of 5.0 kg
gravitational field strength = 9.8 N/kg
Calculate the weight of the camera.
Use the equation:
weight = mass × gravitational field strength
Give the unit.
Choose the answer from the box.
joule

kilogram

newton

__________________________________________________________________
__________________________________________________________________
Weight = ____________________ Unit ____________________
(3)
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Figure 2 shows the camera boom in a new position, D.
Figure 2

(d)

Write the equation which links distance, force and moment of a force.
___________________________________________________________________
(1)

(e)

Calculate the moment about the pivot caused by the weight of the camera when the arm of
the boom is in position D.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Moment = ____________________ Nm
(3)
(Total 10 marks)
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5.

Two children, A and B, are sitting on a see-saw, as shown in the figure below.
The see-saw is balanced.

(a)

Use the following equation to calculate the moment of child B about the pivot of the
see-saw.
moment of a force = force × distance
Give your answer in newton-metres
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Moment = __________________________ Nm
(2)

(b)

Use the idea of moments to explain what happens when child B moves closer to the pivot.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 5 marks)

6.

The figure below is a simplified diagram of a hydraulic brake system.
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(a)

Which is the correct statement about the pressure at X and the pressure at Y?
Tick (✔) one box.

The pressure at X is greater than at Y

The pressure at X is the same as at Y

The pressure at X is less than at Y
(1)

(b)

Piston B is larger than piston A.
How will this affect the size of the force on piston B?
Use the correct answer from the box to complete the sentence.
smaller than

the same as

larger than

The force on piston B will be _________________ the force on piston A.
(1)

(c)

(i)

A force of 24 N acts on piston A. The cross-sectional area of piston A is 8 mm2.
Calculate the pressure in N/mm2 at position X.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
Pressure = ________ N/mm2
(2)
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(ii)

The unit N/mm2 is not often used to measure pressure.
Which unit is usually used to measure pressure?
Tick (✔) one box.

newton

pascal

watt
(1)

(d)

The liquid used in the hydraulic brake system freezes at –30 °C.
Suggest one effect a temperature below –30 °C would have on the brake system.
___________________________________________________________________
___________________________________________________________________
(1)
(Total 6 marks)

7.

A drum is hit by a beater attached to a drumstick lever. The drumstick lever is attached to a
foot-pedal by a chain, as shown below.

(a)

State how the size of the force of the chain on the foot-pedal compares with the size of the
force of the toe on the foot-pedal.
___________________________________________________________________
___________________________________________________________________
(1)
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(b)

The foot-pedal is pushed halfway down and held stationary.
The force of the toe and the force of the chain each create a moment which acts on the
foot-pedal.
Compare the size and direction of the moments of the toe and the chain.
Tick (✔) one box.
Size

Direction

The moments are equal

same

The moments are equal

opposite

The moment of the force of the toe is greater

Tick (✔
✔)

same
(1)

(c)

How can the drummer create a greater moment about the pivot without increasing the force
he applies?
___________________________________________________________________
___________________________________________________________________
(1)
(Total 3 marks)

8.

The diagram below shows a fork-lift truck lifting a heavy crate.
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(a)

The crate weighs 11 500 N and is lifted vertically 2.60 m.
Calculate the work done to lift the crate.
Use the equation:
work done = force × distance
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Work done = _____________________ J
(2)

The weight of the crate causes a clockwise moment of 13 800 Nm about the centre of the front
wheel of the fork-lift truck.
(b)

The weight of the fork-lift truck and driver cause an anticlockwise moment.
What is the minimum size of the anticlockwise moment needed so that the fork-lift truck
does not topple over?
___________________________________________________________________
(1)

(c)

Write down the equation which links distance, force and moment of a force.
___________________________________________________________________
(1)

(d)

Calculate the distance ‘d’ marked on the diagram above.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Distance ‘ d’ = _____________________ m
(3)
(Total 7 marks)

9.

(a)

Use the correct answer from the box to complete the sentence.
balancing

stretching

turning

A moment is the __________________ effect of a force.
(1)
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(b)

Figure 1 shows how a lever can be used to lift a heavy rock.

Calculate the moment of the weight of the rock about point P.
___________________________________________________________________
___________________________________________________________________
Moment = _______________________ newton metres
(2)

(c)

Figure 2 shows three positions on the lever, A, B and C, where the person could have
applied a force to lift the rock.

Which position, A, B or C, needs the smallest force to lift the rock?
Draw a ring around the correct answer.
A

B

C

Give the reason for your answer.
___________________________________________________________________
___________________________________________________________________
(2)
(Total 5 marks)
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10.

Levers and hydraulic systems can act as force multipliers.
(a)

Figure 1 shows a girl trying to lift a large rock using a long rod as a lever.
Figure 1

The girl is pushing down on the rod but is just unable to lift the rock.
Which of the following changes would allow her to lift the rock?
Tick ( ) two boxes.
Tick ( )

Change
Move the pivot away from the rock
Make the rod longer
Push the rod upwards
Push down on the rod with a greater force

(2)

(b)

Liquids are used in hydraulic systems because they are virtually incompressible.
Explain how the spacing of particles in a liquid cause it to be virtually incompressible.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

www.examqa.com

Page 14 of 27

(c)

Figure 2 shows a man using a car jack to lift his car.
Figure 2
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Figure 3 shows a simple diagram of a car jack.
Figure 3
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(i)

The man pushes down with an effort force. This results in a much larger force acting
upwards on the car.
Use information from Figure 3 to explain how.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(4)

(ii)

Which of the following statements about the forces in Figure 3 is correct?
Tick ( ) one box.
Tick ( )

The force acting on the car moves a greater distance than the effort force.
The force acting on the car moves less distance than the effort force.
The force acting on the car moves the same distance as the effort force.
(1)
(Total 9 marks)
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11.

Figure 1 shows a girl standing on a diving board.
Figure 1

(a)

Calculate the moment of the girl’s weight about Point A.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Moment = _________________________ newton metres
(2)

(b)

Figure 2 shows the girl standing at a different place on the diving board.
The support provides an upward force F to keep the diving board balanced.
Figure 2

Complete the following sentence.
The diving board is not turning. The total clockwise moment is balanced
by the total _________________________________________________ .
(1)
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(c)

Figure 3 shows how the upward force F varies with the distance of the girl from Point A.
Figure 3

Distance of girl from Point A in metres
(i)

Use Figure 3 to determine the upward force F when the girl is standing at a distance
of 3 metres from point A.
Upward force F = _________________________ newtons
(1)

(ii)

What conclusion should be made from Figure 3?
______________________________________________________________
______________________________________________________________
______________________________________________________________
(1)
(Total 5 marks)
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12.

Musicians sometimes perform on a moving platform.
The figure below shows the parts of the lifting machine used to move the platform up and down.

(a)

What name is given to a system that uses liquids to transmit forces?
Draw a ring around the correct answer.
electromagnetic

hydraulic

ionising
(1)

(b)

To move the platform upwards, the liquid must cause a force of 1800 N to act on the piston.
The cross-sectional area of the piston is 200 cm2.
Calculate the pressure in the liquid, in N / cm2, when the platform moves.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Pressure = _________________________ N / cm2
(2)
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(c)

A new development is to use oil from plants as the liquid in the machine.
Growing plants and extracting the oil requires less energy than producing the liquid usually
used in the machine.
Draw a ring around the correct answer to complete the sentence.
an environmental
Using the oil from the plants gives

an ethical

advantage over the

a social
liquid usually used.
(1)
(Total 4 marks)

13.

The diagram shows a gardener using a steel bar to lift a tree stump out of the ground.

When the gardener pushes with a force of 300 N, the tree stump just begins to move.
(a)

Use the equation in the box to calculate the moment produced by the 300 N force.

moment = force ×

perpendicular distance from the line of action
of the force to the axis of rotation

Show clearly how you work out your answer.
___________________________________________________________________
___________________________________________________________________
Moment = _________________________ newton metres
(2)
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(b)

Using a longer steel bar would have made it easier for the gardener to lift the tree stump
out of the ground.
Explain why.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 4 marks)
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