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Answer ALL the questions.

Leave )
blank

1. This question is about centre of gravity, elastic behaviour and density.
(a) The triangular prism shown in Diagram 1 has its centre of gravity at the point
labelled X.
X
[ ]
Diagram 1 Diagram 2
(1) What is meant by the term centre of gravity?
(2)
(i1) The triangular prism is tilted as shown in Diagram 2. Explain why it returns to
its original position when it is released.
2
2
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(b) Diagrams 3 and 4 show the positions of two other triangular prisms.
Diagram 3 Diagram 4
Explain why, compared to the prism in Diagram 1,
(i) the prism in Diagram 3 is less stable,
2)
(i1) the prism in Diagram 4 is more stable.
1)
(c) Write down the equation for the moment of a force and explain its effect.
3)
J
3
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(d) Diagram 5 shows a person balanced on a tightrope.

Diagram 6 represents the person when she is not balanced. The weight of the person
is 600 N and the position X of her centre of gravity is shown.

Tightrope

Diagram 5 Diagram 6

(1) Calculate the anticlockwise moment about the tightrope in Diagram 6.

Leave )
blank
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(e) It is necessary for the tightrope to behave elastically.
(1) Explain what is meant by elastic behaviour.
............................................................................................................................ (2)
(i1)) Name a suitable material for the tightrope.
............................................................................................................................ (1)
(f) The tightrope stretches when the walker stands on it.
(1) Define density.
............................................................................................................................ (1)
(i1) State what happens to the density of the tightrope when it is stretched. Explain
your answer.
............................................................................................................................ (2) HQL
(Total 20 marks)
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2. This question is about motion.
(a) The diagram below shows the velocity—time graph for a car slowing down to rest
from the time when the brakes were applied.
30
o m
Velocity / .
0
0 4.0 )
Time /s
State the feature of the graph that represents
(1) the deceleration of the car,
1)
(i1) the distance travelled by the car.
1)
(b) Use the graph to calculate
(i) the deceleration of the car,
(2)
(i1) the distance moved by the car in the 4.0 seconds.
(2)
(c) The table shows values of braking distance for a car travelling at different velocities
on a dry road.
Braking distance / m 0 6 14 | 24 | 38 | 55 | 74
. om
Velocity / o 0 10 | 15 | 20 | 25 | 30 | 35
(1) On the grid opposite, plot a graph of braking distance (y-axis) against velocity
(x-axis).
Label the axes. Draw the best-fit curve through the points.
6

N 3 6 3 9 8 A 0 6 2 0




80

70

60

50

40

30

20

10

(C))

(i1) Use the graph to find the braking distance for a velocity of 23 m/s. Show on the
graph how you obtained your value.

Leave A
blank
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(d) The car has a mass of 800 kg. Calculate:

(1) the kinetic energy of the car when it has velocity of 25 m/s,

(i1) the average braking force required to stop the car when it is travelling at a velocity

of 25 m/s.

(e) The same car is travelling at a velocity of 25 m/s on a wet road.

Place a tick in a box to show the effect of the wet road conditions on kinetic energy,
braking distance and braking force compared to your values in (c) and (d).

Greater than

Same as

Less than

Kinetic energy

Braking distance

Braking force

(®))

(Total 20 marks)
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blank
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3. This question is about electromagnetism.
(a) The diagram below shows two different magnets being moved towards two different
coils of copper wire. Each coil is connected to an identical centre-zero ammeter.
Identical centre-
/ zero ammeters \
—> —> A A A
T
Magnet X /
Coil X Magnet Y o1y
(1) Explain why current is indicated on the centre-zero ammeters.
(&)
(i1) If both magnets are moved towards their respective coils at the same speed, give
two reasons why the meter connected to coil Y gives a bigger deflection than that
connected to coil X.
L ettt ettt et et e et e te st et e enae et e e teenteereenbeenteeneenteente e
ettt et e te e —e e —e e tete e te et e _t et ean e e te et e as e e st e st e ea e et e et eente st et eeneenteensenns
(2)
(ii1) Give two ways in which the meters could be made to deflect the opposite way
without changing the connections between the coil and the meter.
L bbbt b e et h ettt e et e bt ea b e eae et e et
ettt et sh bttt e bt e bt et e bt e bt e a b e eh e et e et e e bt e bt et e ehe et e eate e
()
J
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(iv) Give one way in which the deflection produced by coil X could be increased
using the same magnet and without changing the coil.
(O
(b) The diagram below shows a low voltage circuit linked to a high voltage circuit by an
electromagnetic relay.
240 V
a.c. supply e Heater
i I I ey
/ High voltage circuit
- Contacts
T e
Pivot
Insulating = an A N
support \ \ \ ‘ <—— Metal armature
VA v
|| Metal core
Copper
coil |—o/ T Low voltage circuit
(i) Name a suitable metal for the core and the armature. Explain the reason for your
choice.
IMEBLAL ...ttt
REASOMN ... e
(©))
J
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LeaveW
(i) Describe all the changes that happen when the switch in the low voltage circuit e
is closed.
............................................................................................................................ (5)
(i11) The power rating of the heater is 1920 W. Calculate the current passing through
the heater when the switch is closed.
............................................................................................................................ (2)
(iv) Explain what would happen if the metal core or the metal armature had been
made of steel.
............................................................................................................................ (2) .
(Total 20 marks)
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This question is about the behaviour of waves.

The diagram below shows a lamp L which emits a mixture of red, blue and violet light and
two invisible radiations. A narrow beam of this light passes through a glass prism. The
light emerging from the prism produces three bands of coloured light labelled A, B and

Glass prism

/ Screen

(i) Explain in terms of a property of light why the narrow beam is bent as it enters
the prism.

(2)

(ii1) What colour bands are seen at A and B?
Attt ettt
Bttt b et h et a et n e nee
Oy

(iv) What name is given to the spreading of the different colours of light as they pass
through the prism?

Leave )
blank
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(v) Explain in terms of a property of light why the different colours are separated as
shown in the diagram.

2
(b) (i) Name the invisible radiations that fall at X and at Y.
e e h et e h ettt et a ettt
Y ettt b e bttt ettt ettt st
(2)

L bbbt h ettt et b et eas
ettt b e bt e h bt ettt et nb bbb et ae
()
(ii1) State two similar properties of the light at C and the invisible radiation at Y.
L ettt e
et h ettt b b bbbt e a ettt b e bbbt bt eae
()
(iv) Describe a simple experiment to detect infrared radiation.
(&)

Leave )
blank
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(¢c) The refractive index of the glass can be calculated using this equation

Speed of light in a vacuum

Refractive index = =
Speed of light in the glass

(i) If the speed of blue light in a vacuum is 3.00 x 10® m/s and the speed of blue light
in the glass is 1.88 x 10® m/s, calculate the refractive index of the glass.

(i1) If the angle of incidence of blue light at the first surface of the glass prism is 30°,
calculate the angle of refraction.

(Total 20 marks)

Leave )
blank
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This question is about energy and the design of an experiment.
The diagram shows a model hydroelectric power generator. Water flows out of the
reservoir and turns the turbine which makes the generator rotate and produce electricity.
<—— Water reservoir
m—
1.5m Generator
Voltmeter
Turbine
Water
outlet
(a) (1) In the spaces below, list the two main energy changes that occur.
L e energy to kinetic energy.
2 KiNEtiC ENETZY 1O 1ouveieuiieiieeiieiieeieeeite et esiee et e seeeteeseneeeeans energy.
(2)
(i) 0.40 kg of water flows from the reservoir to the turbine. Calculate the loss of
gravitational potential energy of the water as it falls through 1.5 m.
(2)
J
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(b) A student decides to investigate how the energy output of the generator depends on
the mass of water used.
Describe how the student would carry out this investigation using the apparatus
shown in the diagram.
Your account should include:

(1) Three additional items of apparatus that would be needed.

Leave )
blank
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(iv) The headings of a table suitable for recording the measurements and the results.

(&)

(v) In the space below, sketch a labelled graph to show the expected results.

2

(Total 20 marks)

Leave )
blank

Q5

il

TOTAL FOR PAPER: 100 MARKS
END

N 3 6 3 9 8 A 01 7 2 0



BLANK PAGE

18

N 3 6 3 9 8 A 01 8 2 0




BLANK PAGE

N 3 6 3 9 8 A 01 9 2 0




BLANK PAGE

20

N 3 6 3 9 8 A 0 2 0 2 0




