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Answer all the questions.

This question is about energy transfer by conduction and convection.
The diagram shows a hot water tank made of copper.
The tank is insulated by a thick layer of polystyrene foam.

The foam contains lots of air.

——= hot water
out

copper
tank pol¥§;ynr]ene

2000W
e immersion
heater

cold water —»
in

(a) How does the polystyrene foam reduce the heat lost from the tank?

..........................................................................................................................................

..........................................................................................................................................

..........................................................................................................................................
..........................................................................................................................................

..........................................................................................................................................
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(c) The 2000W immersion heater is switched on. e

15 minutes later, the hot water has gained 1500000J of thermal energy.
Calculate the efficiency of the heating system.

Use the equations below.
You are advised to show how you work out your answer.

energy transferred = power X time

useful energy output
total energy input

energy efficiency =

efficiency = ... [4]

[Total: 9]
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2 This question is about household appliances. >

Tina buys a juice extractor.
It is designed o operate with a supply voltage of 230V and a current of 2A.

(a) Calculate the power rating of the juice extractor.
You are advised to show how you work out your answer.

power rating = ....ccccevnnnninniinnn unit ...ooenee. 4]
(b} Tina uses the juice extractor for half an hour each week.
Electricity costs 11p per kWh.
How much does it cost her each week to use the juice extractor?
Use the equation below. You are advised to show how you work out your answer.

cost of electricity (p) = power (kW) x time (h) x cost (p per kWh)

COSE = it ne e e p [2]

[Total: 6]
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5
3 (a) The diagrams show rays of light, travelling in glass from the point Q.
air air air
-
glass glass glass
o 0o o
(i) Write a letter C on one of the diagrams to show the critical angle. [1]

(if) Finish this sentence:

Total internal reflection will only take place if the angle of incidence is ....................

(b) Optical fibres can be used in endoscopes to allow doctors to carry out keyhole surgery.

(i) Finish the diagram to show how light travels along an optical fibre.

light ray optical
fibre
[2]
(ii) Explain how an endoscope allows the doctor to see inside the patient’s body.
.............................................................................................................................. [3]
[Total: 7]
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4 HDE226868 is a large star, thirty times bigger than our own Sun.

HDE226868

This star's future is different from our Sun’s because it is so much bigger.
(a) Use your knowledge of the life cycle of stars to describe this large star’s likely future.

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

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

..........................................................................................................................................

{b) Explain how scientists use information from distant bodies to estimate the age of the
Universe.

Use your ideas about red shift.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

..........................................................................................................................................
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(c) Scientists have different theories about the future of the Universe.
Its future depends on how much mass there is in the Universe.

What do scientists think will happen to the Universe if there is more mass than we know
about at the present time?

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

..........................................................................................................................................

[Total: 11]
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5 Radio waves are very useful in transmitting information over very long distances.
They can be used to transmit messages around large objects such as mountains.

radio
gap between transmitter
mountains with light
on top

mountains

village

People in the village can receive radio signals from the transmitter but they cannot see the
light on top of it.

Explain why.
/ {One mark is for a clear, ordered answer.)

.................................................................................................................................................

.................................................................................................................................................
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Mike wants to find out how the voltage and current are related for a component labelled X.

10

This circuit diagram shows him how to wire the circui.

-

Mike adjusts component R and makes six sets of readings for current and voltage.

He writes the results in a table.

(V)
Y

current in voltage in
amps volts
00 0.0
0.2 2.0
04 54
0.6 6.0
0.8 8.1
1.0 99

1983/6 Jun0s
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(a) Plot these resuits on the grid.

You will need to choose suitable scales for the axes.

(b} One of Mike's readings seems to be wrong.

Draw a around this point.

(c) Finish the graph by drawing the best line.

(d) @)

(i)

What electrical component is X?

Use the graph to help you answer this.

Puta around the correct answer.

bulb diode

Explain your choice.

1983/8 Jun06
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[4]

[t
{1

[1]

[Total: 8]
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7  This guestion is about the generation and transmission of electricity. ”

(a) As the reserves of fossil fuels are running out we need to find alternative energy sources.

One aitern'ative is the tide.

map of Severn barrier

s e 5

There are proposals to build a barrier
across the River Severn.

Electricity can then be generated using
the incoming and outgoing tides.

Look at the fact sheet below about
tidal barriers.

_”prdpbsed _
~ Severn -
 barrier ...

. Once you've built the barrier, tidal power is free.

«  They are very expensive to build.

«  They produce no greenhouse gases or other waste.

«  They are not expensive to maintain.

+  They affect a very wide area, including the feeding sites of many birds.

«  They only provide power for around 10 hours each day, when the tide is actually moving in
or out.

»  They need no fuel.

(i) Write the letter A against two of the advantages of tidal barriers. [2]

(ii) Write the letter D against two of the disadvantages of tidal barriers. [2}

1883/6 Jun06
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(b} Electricity from a power station is generated at 25000V, 8000 A.

The power station is linked to a transformer that changes the voltage before electricity
enters the National Grid.

The National Grid transfers the electricity around the country at 400000V.

(i) Using this information, explain how the number of turns on the two coils in a
transformer allows this change in voltage to happen.

..................................................................................................................................

.............................................................................................................................. [3]
(i) Calculate the output current from the transformer.
You are advised to show how you worked out your answer.
output current = . ..., A [3]

[Total: 10]
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This question is about radicactivity.

(a) Matthew’s teacher does an experiment to show the penetrating powers of the different
types of radiation.
He uses this apparatus.

(i)

(iii)

holder %

stopclock

i

_ . radiation
radioactive detector

source

1cm smm thin
thick thick card
lead aluminium

\/ \, \

Suggest two safety precautions Matthew's teacher must take when doing the
experiment.

D et eeeee et ee e s AR AR E AR SE AR eSS4 SR 4 A AR RS EA RS e 2]

What must he measure, using the radiation detector, before he starts using the
radioactive source?

Suggest how Matthew's teacher uses the apparatus to show the different penetrating
powers of alpha, beta and gamma radiation.

(One mark is for using correct spelling.)

..................................................................................................................................
..................................................................................................................................
..................................................................................................................................

..........................................................................................................................
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(b) The diagram represents a system that produces thin aluminium foil of uniform thickness. >

The radioactive source and detector are used to monitor the thickness of the aluminium.

feedback to
rollers
thick non-uniform radiation
aluminium Q detector
R s 0 roll of thin
Q radioactive aluminium
rollers  Source foil

(i) State which type of radiation the source emits.

.............................................................................................................................. [1]
(i} Explain why you would use this type of radiation.

.............................................................................................................................. 2]
(ili) Describe how the system monitors and controls the thickness of the foil.

.............................................................................................................................. (31

(c) France has recently closed its last coal mine.
It now produces nearly all of its electricity from nuclear power.
The United Kingdom produces nearly a third of its electricity from nuclear power.

Many scientists argue that using nuclear power is a better way of generating electricity
than burning fossil fuels.

Others say nuclear power is t00 dangerous.

(i) Suggest three ways that scientists discuss these different views with each other.

S {31

..................................................................................................................................

[Total: 18]
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Julia sees this advertisement in a shopping catalogue.

Induction Torch
Requires no bulb or batteries!!
This really is an essential for every household.
[tuses the Faraday Principle of Electromagnetic
Induction that guarantees replacement parts
will never be needed!
All you do is give it a shake for 15-30 seconds,

and it will provide up to 5 minutes of ::_;;;'
continuous bright light! =

The super bright blue LED light is highly
visible, allowing you to see exactly what you
need to see, or get someone’s attention.

Julia buys an induction torch. She shows it to her science teacher who points out the parts to
her.

coil of wire

-}
LED capacitor to store powerful magnet
electric charge able to move

backwards and
forwards through
coil as shown

(a) Use your ideas about electromagnetism to explain how shaking the torch produces a
current,

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

..........................................................................................................................................
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(b} The LED in the torch has similar current/voltage characteristics to a silicon diode. N

Sketch a graph of current against voltage for the LED.

current A

-
voltage

[3]
{c) Julia shakes the torch for 30 seconds. The capacitor stores 9 coulombs of charge.
She switches on the torch which stays alight for 5 minutes.
Calculate the average current in the LED.

You are advised to show how you work out your answer.

CUITENE = oo, A [4]

{Total: 11]
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10 John is riding his bicycle on a long, flat, straight road. ¥

It is a summer’s day with no wind.
The graph shows how his velocity changes with time.

10 =
» d
velocity in p’
m/s a
5
0 10 20 30 40 50 60

timein s

{a) (i} Use the graph to calculate John's acceleration during the first 10 seconds.
You are advised to show clearly on the graph how you work out your answer.

acceleration = ....ccccoveceecrennre e m/s2 [3]

{ii) Use the graph to calculate how far John travels between the 201 and the 30" second.
You are advised to show how you work out your answer.

distance travelled = ... m [3]

(b) The diagram shows John on his bicycle and two of the forces acting on the bicycle.

e
e
e v_)
ez
<IN

SASLYS

1986 Jun0é
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(i) What happens to the size of force A during the first 10 seconds?

.............................................................................................................................. [1]
(i) During the first 10 seconds, the graph is a straight line.
Explain why force B must increase during this time.
.............................................................................................................................. {31
(iti) The graph is horizontal between 30 seconds and 60 seconds.
State and explain what happens to forces A and B in this time.
.............................................................................................................................. [2}

{c) John repeats the journey.

He exerts exactly the same forces as in his previous journey but there is a steady wind
blowing in his face.

Use the axes below to show how his velocity changes on this journey.

10 = _original
p journey
» y
velocity in )
m/s a
A
5
0 10 20 30 40 50 60
timeins
(31
[Total: 15]
END OF QUESTION PAPER
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