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INSTRUCTIONS TO CANDIDATES

¢ Write your name, Centre number and candidate number in the spaces at the top of this page

*  Answer all the questions.
*  Write your answers in the spaces provided on the question paper.

» Read each question carefully and make sure you know what you have
answer.

INFORMATION FOR CANDIDATES

+  The number of marks is given in brackets [ ] at the end of each question
or part question.

¢ The marks allocated and the spaces provided for your answers are a
good indication of the length of answers required.

. Where you see this icon you will be awarded marks for the
quality of written communication in your answer.

This means, for example, you should

*  write in sentences,

+  use correct spelling, punctuation and grammar,
*  use correct scientific terms.
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Answer all the questions.

The diagram represents the orbits of several bodies in our solar system.

(@ ()

(i)

(b) (i)

(i)

Saturn

not to scale

Which body is a satellite? Choose A, B, CorD. . [1]
Explain your choice.

............................................................................................................................... 1
Which body is a comet? Choose A, B,CorD. .............. [1]

Explain your choice.

Why does Saturn take longer than the Earth to orbit the Sun?

There are seven other planets in our solar system which are not named in the
diagram.

Write down the names of two of them.
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(c) (i) Write down the name of the force which keeps satellites in orbit around a planet.

[Total: 10]




[image: image4.png]4

2 The diagram shows a simple step-up transformer.

. core
primary coil ..__
O = ———— O
input output
voltage voltage
QO
o——1
(a) What metal is the core of the transformer made from?
Puta r@'g; around the correct answer.
brass copper iron lead [
(b} The transformer has two coils.
The primary coif has been labelled.
What is the name of the other coil? ... SRR e 1 ¥ 1]

{¢) How is the output voltage different from the input voltage?

{d) For safety, a low voltage is needed for a child's train set.

How can this transformer be changed so that a mains voltage can be reduced to a low
output voltage?

[Total: 6]
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The diagram shows a coal fired power station connected to part of the National Grid.

It provides businesses and homes with electricity.

coa! I Illsleam turbine

For
Examine
Use

generator

transformer

houses

National Grid lines

A
<%

s

transformer

{a) Finish the sentences by choosing the best words from this list.

pylon

AN

N

pylon

electricity

heat

kinetic energy

light

In the furnace, chemical energy is transferred to .......................... .

Steam turns the turbine which then creates

in the generator.  [2]

{b) Many people feel that power stations which use moving water or wind are better.

Suggest two advantages and two disadvantages of using these energy sources instead

of coal.

AAVANTAGES ..o e e et e

{Total: 6]
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4 This question is about transverse waves.

(a) The diagram shows a transverse wave.

//? A //\\ N\ / \
A

. / / \
\/ \\/ \\/ \_

(i) What quantity does A repreSent? ..o 1]
(i) What quantity does B represent? ... g
(b) Adam throws a stone into a lake.

He watches the waves move towards the edge.

~wave crest

_edge of lake

stone landed .
here

not to scale

Adam counts two complete waves reaching the edge every second.
(i) Whatis the frequency of the wave? frequency = ...l Hz [1]
(ii) The distance between each wave crestis 10cm.

Calculate the speed of the wave.
‘You must show how you work out your answer, including any equation used.

wave speed = ... .. unit ..
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(iii) Waves travelling towards the edge of the lake are reflected.

Finish this diagram to show how these three waves are reflected from the edge.

edge of lake ‘
/

stone
landed ™.
here e |

T

.
L

— ‘
-

¥/ \

{31

(¢} Some waves are transverse waves, some waves are longitudinal waves.

Put fings; around three examples of transverse waves.

compressions on a slinky spring
light |
radio waves
sound
water ripples [
ultrasound
13]

[Total: 13] i
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5 Tom cycles to school each morning along a straight flat road.

School 7

The table shows his speed at two second intervals for the first 18 seconds of his journey to

school
time after start of | 1
ime after start of journey | 4 6 8 10 14 16 18
in seconds (s) | ‘
. R : ; !
|
speed 0.0 08 16 23 32|39 45 5355
in metres per second (m/s)
(a) (i) Plotthe points on the grid. Five have been plotted for you. [2]
6 T i
. i
i

5] D
4

speed . :

nmis 3 - —1- R EEEEE
2
14 L

T . 1
0 t T T t
o] 2 4 6 8 10 12 14 16 18
time after start of journey in s
(i) Finish the graph by drawing the best line. [2]

(iii) Use your graph to estimate Tom’s speed, 12 seconds into his journey.
‘You must show clearly on your graph how you work out your answer.
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(b) During the first 8 seconds of the journey, Tom’s acceleration was constant.

{i) How can you tell this from the graph?

............................................................................................................................... 1]
{ii} Calculate his acceleration during this 8 s period.
‘You must show how you work out your answer, including any equation used.
acceleration =...... - unit e [4]

(i} In the first 8 seconds, Tom travelled about 13m.

Describe how this could be worked out using the graph.

[Totak 12]

Ex
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6  The diagram shows a cross-section through Tom's bicycle wheel and brake.

The brakes are on because the brake blocks are rubbing on the wheel rim.

 brake cable

from
handle bars

- tyre

- brake block

e
90N
levers push the
brake blocks onto "\ .
the wheel rim wheel rim

{a) What is the name of the force between the brake block and the wheel rim that stops the
wheel turning?

{b) The force on each brake block is 90N.

Calculate the moment about the pivot of the force on each brake block.

You must show how you work out your answer, including any equation used.

moment = ... e Ncm [3]
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(c) Lorries use the road Tom cycles along.

(M

(iiy

(i)

How is the braking distance for a lorry affected by increasing the speed of the
lorry?

1]

How is the braking distance for a lorry affected by increasing the load the lorry is
carrying?

Suggest one factor which affects a driver's thinking distance.

{d} The road to Tom’s school is perfectly flat.

Why does he have to keep pedalling even though the road is flat?

[Total: 8]

3
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7  This question is about using electricity.

(a) This simple circuit can be used to light a bulb.

(i) Write the letter N next to the part of the circuit diagram which shows the negative |
terminal of the battery. M

(i) Draw an arrow on the diagram to show the direction in which electrons move
around the circuit.

Label the arrow E. (1 |
(iii) The current from a battery is direct current.

The current from the mains supply is alternating current.

Use your ideas about electron movement to explain the difference between direct
current and alternating current.

(iv) The voltage of the battery is 12 V. The current through the bulb is 0.5A.

Calculate the power transferred to the butb.

You must show how you work out your answer, including any equation used.

power =.

14]
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{b) Nigella is cooking the dinner. She uses a 3kW oven for half an hour.
{i) Calculate the energy transferred to the oven.
Use the equation below. You must show how you work out your answer.

energy = power X time

energy = .

kWh[2] |
(ii) Electricity costs 8p per unit.

What is the cost of the electricity Nigella uses to cook the dinner?

Put a (fing) around the correct answer.
6p 8p 12p 24p 48p M

{c) The food mixer Nigella uses has marked on it the double insulated symbol.

i
| S

This means there are only two wires from the food mixer to the plug. i
Which two wires are used by the food mixer?

Put a tick (¢} in the box next to the correct answer.

earth and neutral [
|
live and earth '

live and neutral

positive and live

1 !

[Total: 12}
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Jane is being treated for brain cancer.
The equipment being used is called a gamma knife.
Cobalt-60 is used as a source of gamma radiation.

Jane's head is being treated by over two hundred gamma ray beams, directed on the cancer
in her brain.

radioactive
cobalt

(a) (i) What are gamma rays?

(i) Alpha radiation and beta radiation are not suitable to use when treating brain
cancers.

Why are gamma rays suitable?

1

(iti) Suggest why low intensity beams from all directions around the head are used
instead of cne intense beam of gamma radiation.

.................................................................................................................................. [1+1]
(b) Strontium-90 emits beta particles.
(i} What is a beta particle? Put a \ri’rirg/ around the correct answer.
electron nucleus neutron proton 1

(i) Strontium-90 is used to treat cancer in the eye.

Suggest why strontium-90 is used instead of cobalt-60.
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(iii) The graph shows how the activity of a sample of strontium-90 changes with time. |

For
Examiner’s
Use

1000

800 <

activity in 600
counts per ’

inut :
minute 100 \ \

200 T

0 10 20 30 40 50 60

time in years

What is the half-life of strontium-907?

You must show clearly on the graph how you work out your answer.

70 80

half-life = ................ years [2]

[Total: 9} i
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9  This question is about electric motors.

The diagram shows a simple d.c. electric motor.

battery

(a) Finish the table by writing in the shaded boxes. Choose words from this list.
The first one has been done for you.
brush
cell
coil
magnet
relay

split ring commutator

part Iabelle& with letter P namé of part
‘ A split ring commutator
B )
B
] ] *\
| o ,

13]
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(b) When the switch is closed, the motor turns clockwise.
What effect will each of the following have on how the motor turns?

(i) Reversing the contacts on the battery.

(iil) Using weaker magnets.

(€) What does the split ring commutator do to the current flowing in the coii as the motor
turns?

How often does this effect happen?

[2]

[Total: 8]
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10 The electromagnetic spectrum has a wide range of energies and frequencies. .

(a) Add to the diagram of the electromagnetic spectrum by labelling the two shaded boxes.
Choose words from this list. i

alpha :
beta i
radio

ultrasound i
X-ray

infrared visible ! ultraviolet \

{b) Here are some recent newspaper headlines about mobile phones.

Scientists at a loss
to explain unusual |
symptoms

Health risks for children i
will be investigated ‘

Mobile phone kids ;
are on the skiﬂds |

Read the following passage and look at the diagram carefully. Then use them to help
you answer the guestions.

There is no conclusive evidence that
mobile phones are dangerous. However,
some studies suggest that their radiation
can have strange effects on the brain.
Just like power lines, televisions and
computer  screens, mobile phones
produce electromagnetic radiation. This
radiation is in the microwave region of the
electromagnetic spectrum.

—

When microwaves pass into an object, A
they can excite molecules. This warms up  |Each second, the body
the object. A typical mobile phone |produces around 60 joules
transfers between 0.25 and 0.5 joules of |ef energy. 20 joules per
energy each second into the head, raising |second pass into the head.
brain temperature by a fraction of a

degree.

Each second, a mobile
phone emits between
Y, and '/ joule of
energy into the head.
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The body produces about 80 joules of energy every second, of which 20 joules passes into the
head. The increase in temperature caused by mobile phones is far less than that caused by
exercise or sitting in the sun. Headaches while using phones for long periods may, in fact, be
caused by bad posture and the heating effect of a warm battery.

Itis suggested that microwaves from analogue phones speed up the reaction times of people
doing multiple choice questions. Some research has found that rats show signs of stress when
exposed to electromagnetic waves from mobile phones. Other research suggested that mobile
phone radiation changes the signals in rats’ brain cells.

(i) What region of the electromagnetic spectrum is used in mobile phone transmission?

(i) Use your ideas about analogue and digital signals to explain what is meant by an
analogue phone.

(iii)  The research has not found conclusive evidence that mobile phones are harmful

However, the scientists who did the research have suggested that it would be
sensible for people to avoid over-use of mobile phones.

What evidence is there in the passage to support this suggestion?

[Total: 8]
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This question is about the structure of the Earth. ‘

A science teacher shows her class a demonstration which models the behaviour of the j
Earth.

She uses a tank of water. ‘
Two blocks of polystyrene are floating on the surface. They are not moving.

An insulated coil of wire at the bottom of the tank is connected to a power pack.

polystyrene
power pack // block

\ / /
— I_'Ll

coil

When the power pack is turned on, a current passes through the wire.
Nothing happens for a few moments.
Then, the polystyrene blocks start to move towards the sides of the tank.
Finish these sentences by choosing the best words from this list.

cold

convection

eddy

fall

hot

rise
When a current passes through the wire, the wire and water near the wire get
This causes the waterto .................... and set up a circulation in the water.

This circulationis calleda .................... current. [3}
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(b) The diagram shows part of the Earth’s structure.

plate

. mantle

.. core

The teacher used the demonstration to help explain ideas about plate tectonics
(movement).

{i) What represented the plates in the demonstration?

1

(i) Suggest how the results of the teacher's demonstration support ideas about plate
tectonics.

I [3+1]

{Total: 8]
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