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Instructions

® Use black ink or ball-point pen.

@ Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

Information

® The total mark for this paper is 60.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
® Questions labelled with an asterisk (*) are ones where the quality of your
written communication will be assessed
— you should take particular care with your spelling, punctuation and grammar, as
well as the clarity of expression, on these questions.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Try to answer every question.

® Check your answers if you have time at the end.
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FORMULAE

You may find the following formulae useful.

charge = current x time Q=Ixt
potential difference = current x resistance V=IxR
electrical power = current x potential difference P=IxV
energy transferred = current X potential difference x time E=IxVxt

distance
speed = ——

time

. change in velocity (v—u)

acceleration = . a=
time taken t

force = mass x acceleration F=mxa
weight = mass x gravitational field strength W=mxg
momentum = mass X velocity P=mxv
work done = force x distance moved in the direction of the force E=Fxd

work done E
power = ———8 — p=—

time taken t

gravitational potential energy = mass x gravitational field strength x vertical height
GPE=mxgxh

kinetic energy = 2 X mass x velocity? KE="2xmxv?
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Answer ALL questions.

Some questions must be answered with a cross in a box[X. If you change your mind about an
answer, put a line through the box 5¢ and then mark your new answer with a cross [X.

Motion and forces

1 The diagram shows the forces acting on a car which is travelling along a flat straight

Treaction

road.

driving force =
800 N to the left

O o oo

drag force =
450 N to the right

The size of the resultant force on the car is 350 N.
In which direction is the resultant force acting?

Put a cross (X)) in the box next to your answer.

down {
to the left <«

to the right »

O Nn ©w >

up ¢

Complete the sentence by putting a cross (X)) in the box next to your answer.

The caris

A accelerating

B decelerating

C moving at a constant speed
D

not moving

3
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(iii) The mass of the car is 625 kg.
Calculate the weight of the car.

gravitational field strength = 10N/kg

weight of car= ...
(b) Forces also act on objects when they fall through the air.
There are two forces acting on this ball as it falls through the air.

The weight is shown on the diagram.

weight

(i) Draw and label an arrow on the diagram to show the other force acting on the
ball.
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(ii) Use words from the box to complete the sentences.

balanced changing greater smaller zero

After a short time the ball falls at a steady speed.
The forces acting on the ballare now ... .
The acceleration of the ballisnow ... .

(Total for Question 1 = 8 marks)
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Power from the nucleus
2 The fuel in a nuclear power station is an isotope of uranium.
(a) The symbol for a nucleus of this uranium isotope is *3;U.

(i) How many protons are there in a nucleus of this isotope?

Put a cross (X)) in the box next to your answer.

92
143

235

I I I R
O N ® >

327

(ii) Name another particle in a nucleus of this isotope.

(b) Nuclear fission is the reaction that happens in a nuclear power station.

Explain what happens when nuclear fission occurs.

(c) Control rods are used in the nuclear reactor.

Explain how these rods stop the nuclear reaction from getting out of control.
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(d) Describe how the thermal energy produced by the nuclear reaction is used to
produce electricity.

You may draw a diagram to help with your answer.

(Total for Question 2 = 8 marks)
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3 Astudent sets up an experiment to measure the potential difference (voltage) across

Filament lamps

a filament lamp.

She changes the current through the lamp.

The diagram shows the circuit she used.

(@) Complete the sentences by putting a cross (X)) in the box next to your answer.

0-12V DC

4@
()
_/

filament lamp

Il

component X

(i) The component X in the circuit diagram is a

O O O d

O Nn w >

diode
fixed resistor
thermistor

variable resistor

(ii) The meter that measures potential difference is

O o oo

A
B
C
D

in parallel with the power supply
in parallel with the lamp
in series with the lamp

in series with the component X
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(iii) Describe how the student should increase the current in the lamp.

(b) The student recorded these readings.

current /A potential difference /V
0.00 0.0
0.20 2.0
0.31 4.0
0.37 6.0
0.42 8.0
0.44 10.0

Four points are plotted on the graph.

(i) Plot the points for 2.0V and 8.0 V.

(ii) Draw the line of best fit.

0.50

0.40
current/ A

0.30 X

0.20 S

0.10

O_* I I I I |
0 20 40 60 80 100

potential difference /V
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(c) Calculate the resistance of the lamp when the current is 0.44 A and the potential
difference is 10.0 V.

re€SIStANCE = oo Q

(d) Describe the energy transfer that takes place in the lamp.

(Total for Question 3 = 10 marks)
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Down to Earth

4 A pilot begins to land an aircraft.

(@) The height of the aircraft decreases from 200 m above the ground to 100 m.

(i)

O o oo

What happens to the gravitational potential energy of the aircraft?

Put a cross (X)) in the box next to your answer.

A it becomes zero

B it decreases

C itdoes not change
D itincreases

(i) The velocity of the aircraft remains constant.

O o oo

What happens to the kinetic energy of the aircraft?

Put a cross (X)) in the box next to your answer.

A it becomes zero

B it decreases

C it does not change
D itincreases

P 41 96 0 A 01 1 2 0
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(b) The aircraft lands with its wheels on the runway as shown.

runway — -

The aircraft is moving forwards.

(i) Draw an arrow on the diagram to show the direction of the momentum of
the aircraft.

(i) The velocity of the aircraft when it lands is 75 m/s.
The mass of the aircraft is 130 000 kg.

Calculate the momentum of the aircraft.

MOMENTUM = e

(iii) The aircraft comes to a stop.

State the momentum change of the aircraft from when it lands to when it
stops.

change in momentum = ...

(1)

(2)

i AR OO S
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(c) When the aircraft lands, the momentum of each passenger also changes.

(i) Explain why it is more comfortable for a passenger if the aircraft takes a longer
time to slow down.

(Total for Question 4 = 10 marks)
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Living with radioactivity

5 Everyone is exposed to background radiation. Some of this radiation comes from
natural sources.

(@) (i) One example of a source of background radiation that does not occur
naturally is radiotherapy.

State one other source of background radiation that does not occur naturally.

(ii) Radon gas is a natural source of background radiation.

In some parts of the country, a lot of the background radiation comes from
radon gas.

Explain why there is no radon gas in some other parts of the country.
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(b) Technetium-99 is one of the radioactive isotopes in nuclear waste.

The graph shows the decay curve for technetium-99.

1600 —
activity / Bq
1400
1200
1000 -
800
600
400

200

0

! | ! | |
0 100000 200000 300000 400000 500000

time / years

(i) Use the graph to show that the half-life of technetium-99 is about 200 000
years.

(ii) Technetium-99 emits beta particles.

Give one reason that beta particles can cause harm to people.
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*(c) There are many radioactive isotopes in nuclear waste.
Technetium-99 is just one of these isotopes.
People are worried about how we should deal with nuclear waste.

Explain why it is difficult to deal with nuclear waste safely.

(Total for Question 5 = 12 marks)
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Static electricity
6 An atom contains electrons, neutrons and protons.

(@) Use words from the box to complete the sentences.

neutral negative
much larger than a neutron much smaller than a neutron
positive the same size as a neutron
(i) The charge 0N @n @l@CTION S ..o
(i) AN @leCtrON NAS @ MASS TNAT S ..ot

(b) At a petrol station, a pipe is used to transfer petrol to the storage tanks.
The pipe is earthed.
There is friction between the petrol and the end of the pipe.

(i) Explain why it is dangerous not to earth the pipe.
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R TR OO A A0 A Turn over
P 41 96 0 A 01 7 2 0



*(c) The photographs show some electrostatic effects.

positively charged balloon near hair

positively charged rod near some
paper

positively charged balloon near a thin
stream of water
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Explain in terms of electric charges how one of these effects is caused.

You may include diagrams to help with your answers.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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