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1 Tiff and Cara have built a model house for a competition.
They want to put light bulbs in the rooms.

Each has drawn a circuit.

Tiff's circuit Cara's circuit

= -1

c
A ® o/c

o ®  —

¢ D

(a) Finish the table by writing in the names of the components labelled B, € and D.

Component A has been done for you.

component Iabe|ﬁ " “name of component
A variable reéis'ror

B

.C

D

©]

(b) Tiff completes his circuit and the bulbs light. What will happen to the bulbs when he
alters the variable resistor?

Explain why this happens.





[image: image3.png]{c) Tiff now builds this simple circuit.

The bulb has a resistance of 6 Q.
The current in the circuit is 2 A,
(i) Calculate the supply voltage of the circuit.

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

voltage = ..o volts  [3]

(i) Calculate the power of the buib in this circuit.

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

|1 SO 4]
[Total: 12]
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2 The two diagrams show rays of fight travelling from glass towards air.
The critical angle for glass is 42°.

(a) Continue the path of each ray of light.

normal

normal

air
glass

15

(b) Total internal reflection allows light to pass along optical fibres.
Doctors can look inside patients with an instrument that uses optical fibres.
What is the name of this instrument?
Puta @ around the correct answer.
electroscope endoscope microscope

periscope telescope

M
[Total: 6}
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3  Sara and Jon are building electric motors for their model cars.

(a) Put ticks (v) in the three boxes next to the things they need to help build a simple
d.c. motor.

coil

diode

fuse

magnets

split-ring commutator

thermistor

13]

(b) They use a battery to provide energy for the motor to turn. it turns very slowly.

(i) Describe two ways in which they can make their electric motor turn faster.

[Total: 6]
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4 This question is about the waves of the electromagnetic spectrum.

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

ultraviolet

radio

light longitudinal

sound transverse

A wave with a wavelength of 0.01 mm is in the infrared part of the spectrum.

A wave with a wavelength of 10m is in the

.................... part of the spectrum.

Radio waves travel at the speed of .......................0 .

X-rays are

(b) When Daphne sunbathes, she burns easily and tends not to

geta su

She finds this information on the internet about skin types.

ntan.

3]

skin type number

skin type description

white skin that burns easi
tends not to tan

ly and

white skin that tans easily

3 brown skin
4 black skin
(i) What is Daphne's skin type number? .........cccoooeeens [1]

She finds another table about the risks of sunbathing.
Here is part of the table.

skin risk of burning

YPe | sun index 5 | sun index 6 | sun index 7 | sun index 8
1 high high very high very high
2 | medum | medum | nigh high
3 low medium medium medium

4 ) low low m;diurﬁ : medium

(if) The sun index for the day is 7.

What is the risk to Daphne of burning when she goes out in the sun?

Puta @ around the correct answer.

low

medium high

very high (1}




[image: image7.png]This is what the risks mean.

risk

low There is nothing to worry about.

medium  Avoid being in direct sunlight for more than 1 to 2 hours.

high You could burn in 30 to 60 minutes. Avoid direct sunlight. Cover up or use a
sunscreen lotion with sun protection factor (SPF) 15+.

very high  You could burn severely in 20 to 30 minutes. Keep out of direct sunlight.
Cover up and use a sunscreen lotion SPF 15+.

(iii} The sun index for the day is 7. What is the maximum length of time Daphne could
stay in the sun without risking sunburn?

maximum length of time = ... (11

(iv) Daphne uses sunscreen with a sun protection factor (SPF) of 12. This means she
can stay in the sun twelve times longer than without sunscreen.

What is the maximum length of time Daphne should stay in the sun with sunscreen?
You must show how you work out your answer.

maximum length of time =

(v) What else could Daphne do to protect herself from sunburn?

(vi) The photograph shows a malignant melanoma (a skin
cancer).

it has been caused by exposure to a lot of sunlight.

Which part of the electromagnetic spectrum is the
cause of skin cancer?

(c) Daphne uses a microwave oven to cook food quickly.
Use your ideas about the properties of microwaves to explain why the food cooks quickly.

/ (One mark is for using correct scientific words.)

[Total: 14]
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5 This question is about electrical safety in the home.
(a) Electrical appliances usually have three wires in the cable.
These wires are:
earth

live
neutral

(i) Which one of these wires is connected to the fuse? ... [1]

(ii) Which two of these wires normally carry current?

(b) Some correctly wired appliances, like this lamp, have only two wires in the cable.

(i) Which wire, earth, live or neutral, is not needed in the cable for this lamp?

11

(ii) Explain why the lamp is safe to use even though it has only two wires.

(¢) The mains plugs of most appliances contain a fuse.

Describe how a fuse protects against the risk of fire.

[Total: 7]
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6  This question is about forces.

Penny is driving her go-kart.

diagram 1

accelerating

diagram 2

constant speed

diagram 3

slowing down

(a) The first diagram has arrows to show the direction and size of two forces acting on the
go-kart.

The length of each arrow is proportional to the size of the force.

(i) Add one arrow to diagram 2 to show how two forces make the go-kart travel at
constant speed. [1]

(i) Add one arrow to diagram 3 to show how two forces make the go-kart slow down.
1]
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(b) Penny now drives her go-kart up a hill.

(i) Add one arrow to the diagram to show the direction of the weight of the go-kart. [1]
(ii) The mass of Penny and her go-kart is 120 kg.

The acceleration produced is 2 m/s2.

Calculate the force needed to give this acceleration.

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

(iil) The actual force from the engine is greater than the force you have calculated.

Suggest two reasons for this.

[Total: 9]
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12

The table gives information about some distances in space.

(@)

(b)

object approximate (E::]stkamnce from Earth
International Space Station 400
Moon 400000
Sun 150000000
asteroid Ida 300000000
Pluto 6000000000
Alpha Centauri 40000000000 000

On the night of August 17th 2002, an
asteroid known as 2002 NY 40 passed
close to Earth, just beyond the Moon’s
orbit.

The photograph shows its path across
the night sky.

How close did the asteroid pass to
Earth?

Puta around the correct answer.
530km 530000 km 530000000 km 5300000000 km {11

The International Space Station takes about 1.5 hours to orbit Earth.
The Moon takes about 28 days to orbit Earth.

Suggest why the Moon takes longer than the International Space Station to orbit Earth.

/ (One mark is for using correct scientific words.)
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(¢) The planet Uranus was discovered in 1781.
Neptune was discovered in 1846 and Pluto in 1930.
Uranus appears to be pulled out of its normal orbit.
Part of this pull is caused by the other known planets.
But, there must also be something else having an effect.

Some astronomers are looking for another ptanet beyond Pluto, which they have called
Planet X.

(i)} What force causes Uranus to be pulled out of its orbit?

(ii) Suggest why Planet X is difficult to discover.

(d) Astronomers look at the light from distant galaxies to help them understand how the
Universe began and how it is behaving.

Finish the sentences by choosing the best words from this list.

blue
green

light
shift
wave

An astronomer is analysing the light from a distant galaxy.

She notices that the wavelengths of this light have moved towards the red end of the
spectrum.

This is known as red ..................... which means that the galaxy is moving away from
us.

The wavelengths of light from a galaxy which is moving towards us are moved towards
the end of the spectrum. 2)

[Total: 11]
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8 Murray wants to find out how the current passing through a device changes with the voltage
across it.

(a) Add an ammeter and a voltmeter to the diagram to show how to do this.

variable
resistor

device

(3]
(b) Murray adjusts the variable resistor and writes down the readings shown in the table.
[ voltage in volts 00 02|04 060810 12]14
current in milliamps 0 0 0 0 16 38 66 | 105
(i) Plot the results on the grid. Four have been plotted for you. 1]
(i) Finish the graph by drawing the best line through the points. (11
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(C)]

(e}

15
(i) The device does not conduct when the voltage across it is 0.4 V.

How does the table of results or your graph show this?

(ii) What does this suggest about the resistance of the device when the voltage across
itis 0.4V?

Look at the graph. Describe what happens to the current and the resistance as the voltage
increases from 0.6V to 1.4 V.

(One mark is for a clear, ordered answer.)

Murray connects the battery the other way round.

The ammeter gives a zero reading for all settings of the variable resistor.

Suggest what the device is and give a reason for your choice.

[Total: 12]
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Caobalt-60 is a radioactive material used to irradiate food.

The process takes place in a room where the walls are made of concrete
more than 3m thick.

The food is exposed to a beam of radiation as it moves along the conveyor belt.

cobalt-60 source _~—

beam of
radiation
tins of food

P el
(@) [

14
m TINNED MEAT

(a) Suggest why the walls of the room are so thick.

conveyor belt

{b) People who work in the factory have to be careful how much radiation they are exposed to.

Write down one effect that radiation has on the human body.

{c) Some of the food is in sealed tins. What type of radiation is being used in this process?
Put a (fing) around the correct answer.

alpha beta gamma neutron m
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{d) The haif-life of cobalt-60 is 5 years.

(i) Suggest why a radioactive source with a relatively long half-life is used.

(ii) The activity of a sample of cobalt-60 is measured in the laboratory.
The Geiger counter shows a reading of 2000 counts per minute.

Use the grid to sketch a graph showing how the activity of the sample changes
during the next 15 years. Two points have been plotted to help you.

2000
1500
activity - i —
in counts - — - ..
per minute —
1000 *
500
0
0 5 10 15

time in years

131
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(e) Read the following sentences carefully. Then use them to help you answer the questions.

As the population of the world increases, there is a greater need to preserve food.
Food is easily contaminated by micro-organisms. It is important to find ways of
treating food to stop this happening. Food can then be transported large distances
and stored for long periods of time.

Food irradiation kills most micro-organisms without any noticeable change in the
food. However, it is a new process that some consumers fear will ‘poison’ the food.

ltis legal to irradiate food in 37 countries but it only actually happens in 25 countries.
Irradiation is expensive and will not be used more widely until consumers are less
worried about it.

The effects of irradiating food depend on the type of food and on how much radiation
is used. Too much radiation and the food tastes and looks unpleasant. Only certain
foods can be irradiated successfully. These include meats, seafood, fruit, vegetables,
herbs and spices.

(i} What useful effect does radiation have on food?

(i) Write down three types of food which can be irradiated.

(iii) Suggest why more foods are not being irradiated.

/ (One mark is for using corréct spelling, punctuation and grammar.)
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{iv) Many people are worried that irradiated food is radioactive.
A scientist shows an audience an experiment with a Geiger counter.
She tests 10 different food samples. Five have been irradiated and five have not.

These are her results.

irtadiated foods | non-irradiated foods
food count rate in counts food count rate in counts

sample per minute sample per minute
A 40 F 43
B 42 G 41
o} 37 H 39
D 41 | 37
E 39 J 39

How could she use this evidence to convince the audience that the food is safe?

[Total: 17]

Turn over for Question 10
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10 This question is about the properties of radio waves.

{a) David looks in the newspaper to find out what he can listen to on the radio.

He sees this information about his local transmitter.

194m 206m 247m 261m 275m 290m 330m 1500 m

Virgin Tatk Five
Radio | YBC | Radio | U™ | Live

1548kHz | 1458kHz | 1215kHz | 1152kHz | 1089kHz | 1035kHz | 909kHz 7é00kHZ

Capital | Sunrise

{i) What is the wavelength of the signal used to transmit Virgin Radio?
(i) What is the frequency of the signal used to transmit Five Live?

(iii) Use the information about Radio Four to calculate the speed of radio waves.

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

speed = . km/s [3]
{b) David puts a microphone in front of his radio.

He connects the microphone to an oscilloscope.

This is what he sees.

What would the display look like if the same sound were louder?

Puta @@ around the correct answer.

MITY RN h/ (M

1
A

(1
[Total: 6]
END OF QUESTION PAPER





