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2 Do not write
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box

Answer all questions in the spaces provided.

1 (a) The diagram shows a negatively charged plastic rod held near to a thin stream of
water. The water is attracted towards the rod.

Which one of the following statements explains what is happening to the charge in the
water?

Tick (v') one box.

The positive and the negative charges in the water are attracted
to the rod.

The positive and the negative charges in the water are repelled
by the rod.

The negative charge in the water is repelled by the rod and the
positive charge is attracted to the rod.

The negative charge in the water is attracted to the rod and the
positive charge is repelled by the rod.

(1 mark)
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1 (b) A company that produces bottles of mouthwash found a problem with the automatic
filling system.

As the bottles go towards the filler, the bottles move around on the conveyor belt and
become electrostatically charged. This causes the stream of mouthwash to move
sideways, missing the open top of the bottle.

Mouthwash filler

"+ - lonised air . ..

Rubber
conveyor belt

Plastic guides
Plastic bottles

The company came up with an answer to the problem. Before the bottles reach the

filler, the bottles pass through a stream of ionised air. The ions in the air neutralise the
charge on the bottles.

1 (b) (i) Explain why the plastic bottles became charged.

(2 marks)

1 (b) (ii) What happens to the structure of an atom to change the atom into an ion?

1 (b) (iii) Earthing the conveyor belt with a conducting wire would not have solved this problem.
Give a reason why.

Do not write
outside the
box

Turn over »

0 3

G/K86976/Jan13/PHY2H



2 (a) The diagram shows the circuit used to investigate the resistance of a sample of a
material.
The diagram is not complete; the ammeter and voltmeter are missing.

6V
dill

Material

2 (a) (i) Draw the symbols for the ammeter and voltmeter on the diagram in the correct places.

(2 marks)
2 (a) (ii) How can the current through the material be changed?
(1 mark)
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2 (b) The material, called conducting pultty, is rolled into cylinders of different lengths but with
equal thickness.

Graph 1 shows how the resistance changes with length.
Graph 1
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inohms 20 x
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10 -
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0 5 10 15 20 25
Length in centimetres
2 (b) (i) The current through a 25cm length of conducting putty was 0.15A.
Use Graph 1 to find the resistance of a 25cm length of conducting pultty.

ReSIStanNCe = ..o ohms

2 (b) (ii) Use your answer to (b) (i) and the equation in the box to calculate the potential
difference across a 25cm length of conducting putty.

potential difference = current x resistance

Show clearly how you work out your answer.

(2 marks)

Question 2 continues on the next page

Turn over »
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2 (c) A second set of data was obtained using thicker pieces of conducting putty.
of results are shown in Graph 2.
Graph 2
40 -
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Resistance
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2 (c) (i) What is the relationship between the resistance and the thickness of the
conducting putty?

Both sets
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7
3 The diagram shows the passenger train on part of a rollercoaster ride.
3 (a) Which arrow shows the direction of the resultant force acting on the passenger train?

Put a tick (v) in the box next to your choice.

D D Q:ection of travel

(1 mark)

3 (b) For part of the ride, the maximum gravitational field strength acting on the passengers
seems 3 times bigger than normal.

Normal gravitational field strength = 10N/kg

3 (b) (i) Calculate the maximum gravitational field strength that seems to act on the passengers
during the ride.

3 (b) (ii) One of the passengers has a mass of 75kg.

Use the equation in the box to calculate the maximum weight this passenger seems to
have during the ride.

weight = mass x gravitational field strength

Show clearly how you work out your answer.

(2 marks)

Turn over »
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4 The pie chart shows the sources of the background radiation and the radiation doses
that the average person in the UK is exposed to in one year.

Radiation dose is measured in millisieverts (mSv).

Other, including nuclear weapons testing,
nuclear accidents and power stations
0.01 mSv

Medical,
including
X-rays
0.34 mSv

Food
and drink
0.25mSv

Radon gas
1.25mSv

Cosmic rays
0.30mSv

Rocks and
buildings
0.35mSv

4 (a) (i) What is the total radiation dose that the average person in the UK receives?

4 (a) (ii) A student looked at the pie chart and then wrote down three statements.
Which one of the following statements is a correct conclusion from this data?

Put a tick (v') in the box next to your answer.

In the future, more people will be exposed to
a greater proportion of radon gas.

People that have never had an X-ray get
50 % of their radiation dose from radon gas.

The radiation dose from natural sources
is much greater than from artificial sources.

(1 mark)
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4 (b) The concentration of radon gas inside a home can vary from day to day.

The table gives data for the radiation measured in homes in four different parts of the
UK. The radiation was measured using two detectors, one in the living room and one in
the bedroom. The measurements were taken over 3 months.

Area of the Number of Number of Average Maximum
homes in the | homes in the radiation radiation
UK - -

area sample in Bqg/m3 in Bg/m3

A 590000 160 15 81

B 484000 130 18 92

C 221000 68000 162 10000

D 318000 35300 95 6900

4 (b) (i) Give one reason why the measurements were taken over 3 months using detectors in
different rooms.

4 (b) (ii) Use information from the table to suggest why a much higher proportion of homes were
sampled in areas C and D than in areas A and B.

(2 marks)

Turn over for the next question

Turn over »
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5 (a) The graphs show how the velocity of two cars, A and B, change from the moment the
car drivers see an obstacle blocking the road.

Car A CarB
15 15
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\ \
\ \
\
\
0 0
0 1 2 3 4 5 0 1 2 3 4 5
Time in seconds Time in seconds

One of the car drivers has been drinking alcohol. The other driver is wide awake and
alert.

5 (a) () How does a comparison of the two graphs suggest that the driver of car B is the one
who has been drinking alcohol?

5 (a) (iii) Use the graphs to calculate how much further car B travels before stopping compared
to car A.

Show clearly how you work out your answer.

(3 marks)
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5 (b) In a crash-test laboratory, scientists use sensors to measure the forces exerted in
collisions. The graphs show how the electrical resistance of 3 experimental types of
sensor, X, Y, and Z, change with the force applied to the sensor.

171

X Y Z
Resistance Resistance Resistance
in ohms in ohms in ohms
Force Force Force
in newtons in newtons in newtons
Which of the sensors, X, Y or Z, would be the best one to use as a force sensor?
Give a reason for your answer.
(2 marks)
Turn over for the next question
Turn over »
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6 (a)

In any collision, the total momentum of the colliding objects is usually conserved.

6 (a) (i) What is meant by the term ‘momentum is conserved’?

(1 mark)
6 (a) (ii) In a collision, momentum is not always conserved.
Why?
(1 mark)
6 (b) The diagram shows a car and a van, just before and just after the car collided with the
van.
Mass = 1200 kg Mass = 3200 kg

v=10m/s v=0m/s v=2m/s v="7?

Before collision After collision

Do not write
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6 (b) (i) Use the information in the diagram and the equation in the box to calculate the change
in the momentum of the car.

momentum = mass x velocity

Show clearly how you work out your answer and give the unit.

(3 marks)

6 (b) (ii) Use the idea of conservation of momentum to calculate the velocity of the van when it
is pushed forward by the collision.

Show clearly how you work out your answer.

VeloCity = .o m/s forward
(2 marks)

Turn over for the next question

Turn over »
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7 (a)

7 (b)

Describe the difference between an alternating current (a.c.) and a direct current (d.c.).

(2 marks)

The diagram shows how the electric supply cable is connected to an electric kettle.
The earth wire is connected to the metal case of the kettle.

Heating element

Earth wire
Live wire

Neutral wire

If a fault makes the metal case live, the earth wire and the fuse inside the plug protect
anyone using the kettle from an electric shock.

Explain how.

(2 marks)
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8 In the early part of the 20th century, scientists used the ‘plum pudding’ model to explain
the structure of the atom.

Positive charge

Electrons

Following work by Rutherford and Marsden, a new model of the atom, called the
‘nuclear’ model, was suggested.

Orbiting electrons

Nucleus

Describe the differences between the two models of the atom.

(4 marks)

END OF QUESTIONS
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