Woodlands School Science Department

Practice and homework questions

Forces and motion

82 marks

Write answers on a separate sheet of paper. Pease do not write in this booklet.
1

The drawing shows a tyre used on a large, earth-moving vehicle.
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(a)
When the vehicle is loaded, the area of each tyre in contact with the ground is a rectangle of sides 1.0 m by 0.5 m.

(i)
Calculate the area of contact of one tyre with the ground.

(ii)
The vehicle has four of these tyres. Calculate the total area in contact with the ground.
[4]

(b)
When the vehicle is loaded it weighs 100 000 N.



Calculate the pressure exerted on the ground by the tyres.





 [3]

2



(a)
The diagram below shows a moving tractor.  The forward force from the engine exactly balances the resisting forces on the tractor.

[image: image2.wmf]
(i)
Describe the motion of the tractor.

(ii)
The tractor comes to a drier part of the field where resisting forces are less.  If the forward force from the engine is unchanged how, if at all, will the motion of the tractor be affected?
[3]

(b)
Two pupils are given the task of finding out how fast a tractor moves across a field.  As the tractor starts a straight run across the field the pupils time how long it takes to pass a series of posts which are forty metres apart.  The results obtained are shown in the table.
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(i)
Draw a graph of distance travelled against time taken using the axes on the graph below.  Label your graph line A.
[2]

(ii)
Calculate the speed of the tractor.
[3]

(c)
In another, wetter field there is more resistance to the movement of the tractor.  It now travels at 4 m/s.

(i)
Calculate the time needed to travel 200m.

(ii)
On the graph in part (b) draw a line to represent the motion of the tractor across the second field.  Label this line B.
[4]

(d)
On a road the tractor accelerates from rest up to a speed of 6 m/s in 15 seconds. Calculate the acceleration of the tractor.





[3]

3

Some students have made a machine which will lift a 100N weight using a smaller force (diagram opposite)
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(a)
The oil is pressing up against an area of 20 cm² on the slave piston. Calculate the oil pressure which is needed to lift the 100N weight. (Show your working.)
[3]

(b)
An area 2 cm² of  the master piston is pressing against the oil.



How big a force must the students use on the master piston to lift the 100N weight on the slave piston? Explain your answer.
[3]

4

A car travels along a level road at 20 metres per second.
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(a)
Calculate the distance travelled by the car in 4 seconds. 



(Show your working.)
[3]

(b)
When the brake pedal of the car is pushed, brake pads press against very hard steel discs. 
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The force of friction between the brake pads and the steel discs gradually stops the car. 

What two effects does using the brakes have on the brake pads and wheel discs?
[3]

5

A woman weighs 600N.  As she walks along, she puts all of her weight first on to one foot and then on to the other foot.
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(a)
Calculate the pressure on the ground when the woman puts all her weight on to one foot.
[2]

(b)
One day there is deep snow on the ground.  The woman’s feet sink into the snow as she walks, so she makes some snowshoes out of thick cardboard.

[image: image8.png]thick
cardboard
snowshoe





The snowshoes let her walk on the snow without sinking far.  Explain, in as much detail as you can, how the snowshoes work.
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[2]

6

A book weighs 6 newtons. A librarian picks up the book from one shelf and puts it on a shelf 2 metres higher.
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Calculate the work done on the book. [Show your working.]
[3]

7
A cyclist accelerates from a set of traffic lights.
The driving force of the back tyre on the ground is 250 N.

(a)
How much work is done by this force when the cyclist travels 5 metres? (Show your working.)
[2]

(b)
What happens to the energy transferred by this force?
[2]

8
The diagram shows part of the hydraulic braking system of a car.
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(a)
Calculate the pressure acting on the master piston.
(Show your working.)
[2]

(b)
Write down one reason why a hydraulic system is used to transfer a force from the brake pedal to the brakes.
[1]

9

To change a car wheel you need to lift one corner of the car off the ground.You can do this using a jack.

[image: image12.wmf]

The diagram below shows how one sort of jack works.
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(a)
Explain, as fully as you can, how pushing down on the handle of the jack lifts the car up.
[2]

(b)
Write down three reasons why it helps to use a jack to lift the corner of the car.
[3]

10
When you slide a book across a table, there is a force of friction between the book and the table.

[image: image14.png]book slides this way
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(a)
Which arrow shows the force of friction that acts on the book?

[1]

(b)
The force of friction will slow the book down.
Write down one other effect that the force of friction will have on the book.
[1]

11
The diagram below shows a strip of steel under test.
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The table below shows what happens to the strip of steel when different loads hang from it.
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Use the data from the table to describe fully what happens to the strip of steel when the load is increased then decreased.
[4]

12
You can test the strength of fibres by hanging weights from them.

[image: image17.wmf]
The diagrams show the force needed to break six different samples.
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(a)
Which one of the six fibres has the greatest strength? 
[1]

(b)
What force would be needed to break a wool fibre of 2 mm² area? 

[1]

(c)
Compare the strengths of the fibres B and E.
[2]

13

(a)
Choose words from this list to complete the sentences below.

 
balanced
electricity
gravity


joules
magnetism
newtons

When you drop something it falls.
This is because it is pulled to the Earth by ...A... We measure forces in units called ...B...
When a falling object reaches the ground, it stops moving.
This means that the forces acting on it are now ...C...
[3]

(b)
Some students weigh a stone using a spring balance.


They weigh the stone again when it is in water.
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Choose numbers from this list to complete the sentences opposite.


3,
5, 8, 10, 13

The normal weight of the stone (in air) is ..... N. 
The water pushes up on the stone with a force of ........N.
[2]

14
A child goes out to visit a friend. The graph below shows the child's journey.
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(a)
Choose words from this list to complete the table below.

resting        running         walking

Part of graph
What the child is doing

A


B


C





[2]

(b)
Calculate the child's average speed for the whole journey.
[Show your working and give the units in your answer.] 
[3]

15
The brick shown in the diagram is being pushed but it is not moving.
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(a)
The pushing force does not make the brick move.  Explain why.

[1]

(b)
The weight of the brick does not make it move downwards.  Explain why.
[1]

(c)
A bigger pushing force does make the brick slide across the table. Write down one thing that the sliding brick will do to the surface of the table.
[1]

