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Q1.

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

] | 11500 N

(@) 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 x 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.
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Distance ‘d’ = m

(3)
(Total 7 marks)

Q2.

Figure 1 shows a skier using a drag lift.
The drag lift pulls the skier from the bottom to the top of a ski slope.

The arrows, A, B, C and D represent the forces acting on the skier and her skis.

Figure 1

(@)  Which arrow represents the force pulling the skier up the slope?

Tick one box.

A

(1)

(b)  Which arrow represents the normal contact force?

Tick one box.

A
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(1)

(c) The drag lift pulls the skier with a constant resultant force of 300N for a distance of
45 m.

Use the following equation to calculate the work done to pull the skier up the slope.

work done = force x distance

Work done = J

(2)

(d) At the top of the slope the skier leaves the drag lift and skis back to the bottom of
the slope.

Figure 2 shows how the velocity of the skier changes with time as the skier moves
down the slope.

Figure 2

16

14

12

10

\elocity
in m/'s

10 20 30 40 50 60 70 80 90 100
Time in s

(o=

After 50 seconds the skier starts to slow down.
The skier decelerates at a constant rate coming to a stop in 15 seconds.

Draw a line on Figure 2 to show the change in velocity of the skier as she slows
down and comes to a stop.
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(2)
(Total 6 marks)

Q3.

The stopping distance of a car is the sum of the thinking distance and the braking
distance.

The table below shows how the thinking distance and braking distance vary with speed.

Speed Thinking Braking

in m/s |distance in m|distance in m
10 6 6.0

15 9 13.5
20 12 24.0
25 15 37.5
30 18 54.0

(@) What is meant by the braking distance of a vehicle?

(1)

(b) The data in the table above refers to a car in good mechanical condition driven by
an alert driver.

Explain why the stopping distance of the car increases if the driver is very tired.

(2)
(c) A studentlooks at the data in the table above and writes the following:
thinking distance « speed
braking distance «x speed

Explain whether the student is correct.
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(d)

(e)

(2)
Applying the brakes with too much force can cause a car to skid.

The distance a car skids before stopping depends on the friction between the road
surface and the car tyres and also the speed of the car.

Friction can be investigated by pulling a device called a ‘sled’ across a surface at
constant speed.

The figure below shows a sled being pulled correctly and incorrectly across a
surface.

The constant of friction for the surface is calculated from the value of the force
pulling the sled and the weight of the sled.

Sled o
e R ulling
Piece of e P liNG / force
: e e forca |
tyre rubber— — e ————
Correct v Incorrect X

Why is it important that the sled is pulled at a constant speed?

Tick one box.

If the sled accelerates it will be difficult to control.

If the sled accelerates the value for the constant
of friction will be wrong.

If the sled accelerates the normal contact force
will change.

(1)

If the sled is pulled at an angle to the surface the value calculated for the constant of
friction would not be appropriate.

Explain why.

(2)
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(f) By measuring the length of the skid marks, an accident investigator determines that
the distance a car travelled between the brakes being applied and stopping was 22
m.

The investigator used a sled to determine the friction. The investigator then
calculated that the car decelerated at 7.2 m/s2.

Calculate the speed of the car just before the brakes were applied.
Give your answer to two significant figures.

Use the correct equation from the Physics Equation Sheet.

Speed = m/s

@)
(Total 11 marks)

Q4.

The diagram shows a worker using a constant force of 60 N to push a crate across the
floor.

My Revision Notes AQA GCSE Physics for A* — C,
Steve Witney, © Philip Allan UK

(@) The crate moves at a constant speed in a straight line

(i)  Draw an arrow on the diagram to show the direction of the friction force acting
on the moving crate.

(1)
(i)  State the size of the friction force acting on the moving crate.

N

Give the reason for your answer.
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(2)
(b) Calculate the work done by the worker to push the crate 28 metres.
Show clearly how you work out your answer and give the unit.

Choose the unit from the list below.

joule newton watt

Work done =

3)
(Total 6 marks)
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Mark schemes

Q1.

Q2.

Q3.

(a)

(b)

(c)

(d)

(@)

(b)

(d)

(@)

work done = 11 500 x 2.60

work done =29 900 (J)

an answer of 29 900 scores 2 marks

13 800

moment (of a force) = force x distance
allow M =F d

13 800 = 11 500 x distance

13800
11500

distance =

distance = 1.2(0 m)

of an answer 1.2(0) scores 3 marks

D

C

W =300 x 45
W =13 500

allow 13 500 with no working shown for 2 marks

straight line drawn from 13 m/stoOm/s

finishing on x-axis at 65 s

the distance travelled under the braking force
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Q4.

(b)

(c)

(e)

(@)

(b)

the reaction time will increase

increasing the thinking distance (and so increasing stopping distance)
(increases stopping distance is insufficient)

No, because although when the speed increases the thinking distance increases by

the same factor the braking distance does not.

eg

increasing from 10 m / s to 20 m / s increases thinking distance from 6 mto 12 m

but the braking distance increases from 6 m to 24 m

If the sled accelerates the value for the constant of friction will be wrong.

only a (the horizontal) component of the force would be pulling the sled forward

1

1

1

the vertical component of the force (effectively) lifts the sled reducing the force of the

surface on the sled

—u2=2x%x-72x%x22

award this mark even with 0? and / or the negative sign

missing

u=17.7(99)

18

allow 18 with no working shown for 3 marks
allow 17.7(99) then incorrectly rounded to 17 for 2 marks

(i) horizontal arrow pointing to the left
judge by eye
drawn anywhere on the diagram

(i) 60 (N)

(at steady speed) resultant force must be zero
accept forces must balance/are equal
accept no acceleration
do not accept constant speed

1680
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allow 1 mark for correct substitution, ie 60 x 28 provided no
subsequent step shown

joule

accept J
do not accept j

[6]
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