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Answer all the questions.
Maria is investigating sound waves.
(a) She plays a note on her guitar.
The frequency of the note is 500 Hz.

The wavelength of the note is 68¢cm.
Calculate the speed of sound.

You are advised to show how you work out your answer, including any equation used.

speedofsound = ....iininn unit e [4]

{b) When Maria plays this note on her guitar, the sound waves are easily diffracted.
The diagram represents these sound waves after they have travelied through an open
doorway.

listener

Maria

(i} Use your knowledge of diffraction to explain why the sound waves are easily
diffracted.

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

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

Maria’s guitar can be heard around the corner but it cannot be seen.

{ii) Explain why light waves are not diffracted by a similar amount.

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

[Total: 7]
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Look at the photograph.
The snow on part of the roof has meited because the house is poorly insulated.

{a) By what process is energy transferred through the tiles on the roof?

............................................ OO OO

(b) Nearly a third of the energy loss from a poorly insulated house is through the walls.

(i) Cavity wall insulation reduces energy transfer.
Use your ideas about conduction and convection to explain this,

.............................................................................................................................. [2]
(i) Some people put aluminium foil behind radiators to reduce energy transfer through
the walls.
Explain how this reduces energy loss. Your answer must name the energy transfer
process.
/ {One mark is for using correct scientific words.)
.......................................................................................................................... [3+1]
(c) The pie-chart shows where
energy is lost from a house. key:
) walls
Suggest why it is better to windows
insulate the walls or windows [l f
than it is to insulate the fioor roo
: k-] draughts
B ilcor
...................................................................................................................................... [1]

[Total: 8]
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(a) The diagram shows the path of a comet as it orbits the Sun. e

Sun

I

comet

N

(i) Gravity is the force which keeps a comet in orbit around the sun.
Write an X on the diagram to show where, on the path of the comet, this force is
greatest. [1]

not to scale

(i) The speed of a comet is not the same along its path. Describe how the speed
changes during one complete orbit.

.............................................................................................................................. [2]
(b) The most distant objects that astronomers have found are called quasars.
They are very bright, aﬁd light from them shows large amounts of red shift.
It is estimated that light from quasars has taken 12 billion years to reach the Earth.
(i) Explain what is meant by the term red shift.
.............................................................................................................................. (1]
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(¢) Many astronomers believe that the Universe is expanding and will continue to do so.

They also believe that the rate of expansion depends on the total mass of the Universe.

Explain how the mass of the material in the Universe determines the possible future of
the Universe.

[Total: 9]
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4  This question is about current electricity.

George is investigating the resistance of a filament bultb.

He sets up the following circuit:

power supply
O O

®

(a) The variable resistor is made of a long length of resistance wire XY.
A sliding contact can move from X to Y.
Using ideas about resistance and current, explain what happens to the brightness of the
bulb as the contact is moved from X to Y.

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

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

(b) During the experiment, George took the following readings.

voitage across current through
bulb in V buib in A
2.0 0.40
4.0 0.80
5.8 1.16
8.1 1.62
10.0 1.90
12.5 2.20

(i} Plot a graph of voltage on the vertical (y) axis against current on the horizontal (x)
axis.
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[4]

(i) Explain what happens to the resistance of the filament bulb as the voltage across it
is increased from 0V to 12V. Use your graph to help you.

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

(c) The variable resistor XY is adjusted until the voltage is 4 V.

Calculate how much charge flows through the buib in 10 minutes.
You are advised to show how you work out your answer, including any equation used.

charge = ....ccceeeveee. coulombs [4]

[Total: 16]
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Read the following sentences about the discovery of radioactivity. Then use them to help you *

answer the guestions.

Radioactivity was discovered by a French scientist called Henri Becquerel.
He left some rocks containing uranium on top of a photographic plate.
The plate was wrapped in thick black paper.

When he developed the plate, he found a dark patch on it.

He wondered if he had discovered a new type of radiation.

AV At
rock on undeveloped photographic developed photographic
plate wrapped in thick paper plate

{a) Suggest why Becquerel thought that the dark patch on the photographic plate was due
to radiation from the uranium.

...................................................................................................................................... [1]
(b) Use Becquerel’s observations ic suggest two properties of this radiation.

61207 01 3 PSPPSR

1] 0= 4 O TPV U TN

...................................................................................................................................... [2]

{c) Use your ideas about radioactivity to explain which type of radioactive emission could
not have been detected in this experiment.

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

1983/6 JunC5
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(d) Becquerel extended his experiment. ”

He put sheets of different materials, such as glass and metals, between the rocks and
photographic plates.
The plates still showed dark patches when he developed them.

Suggest why Becquerel decided o extend his experiment using sheets of materials
between the rocks and the photographic plates.

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

{Total: 6]
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6 Navdeep does an experiment to find the half-life of a radioactive isotope, iodine-131. ¥
His first job is to find the level of the background radiation.
(a) (i) Whatis background radiation?
.............................................................................................................................. (1]
(ii) Write down two sources of background radiation.
1 P O U RO VUV USSR
et e e et ar e e et e et st et e e et st e nae e e bt e e te e e et aeeaaraeeenreee e rarererarranasans 2]
(b) (i) Explain what is meant by the half-life of a radioactive isotope.
.............................................................................................................................. (1]
(i) He measures the activity of a sample of iodine-131 for a period of time.
He plots this graph from his results.
800
\\
N
\
600 N
activity in
counts per 400
second \\
.
200
™
\"'--..
0
0 5 10 15 20 25 30 35
time in days
Use the graph to find the half-life.
You must show clearly on the graph how you work out your answer.
half-life = ..o days [2]

1983/6 Jun05
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(¢} Now read this information about the use of iodine-131. ¥

lodine-131 is used as a radioactive tracer in the human body.
It is used to see if the thyroid gland is working properily.

The radioactive iodine-131 is monitored by a doctor for several days after it has been
administered to the patient.

Another isotope, iodine-128, has a half life of 25 minutes.

(i) Why is iodine-128 not suitable in this situation?

(i) Using radioactive tracers in this way has both benefits and risks for the patient.
Suggest how a doctor could explain these benefits and risks to a patient.

[Total: 11]
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7 Markis in a train on a roller coaster.

Ny
T\

§

/ VERTIGO | Mu
| A N

Mark’s weight is 800 N.

—]

—1
{——%
=

(a) The height of the first hill is 60m.
Calculate the work done by the roller coaster motor to lift Mark 60m.

You are advised to show how you work out your answer, including any equation used.

Work done = ..o unit ... [4]
{b) The train motor is not 100% efficient.
Use the example of this rolier coaster and your ideas about energy to explain this.

/ (One mark is for using correct spelling, punctuation and grammar.)

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

[Totat: 8]

19838 Jun0s



8

13

Jan is a free fall parachutist.

As he falls, there are two forces acting on him.

(a)

(b)

Write down the name of these two forces and the direction in which they act.
force 1 name ...ccoceovvrvecincccccrscccscies e ceesine. AFECHON e
force 2 name ................. rereremrnnnrnennnnnsnsnnenenes QIFECHON (el [2]

Describe what happens to the size of these forces as he falls and explain why he
eventually reaches a maximum speed.

{One mark is for using correct spelling, punctuation and grammar.)

TR L L LT L L T LT T T Y

et AR st ee e eveseseenreeseeseseeeneneneeerssereesnennd B 1]

[Total: 7]
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This gquestion is about transmitting electricity.
(a) Chris has bought an old cottage. It has no electricity supply.
It is two kilometres from the nearest 230 volt mains electricity supply.
(i) Chris wants to connect his cottage directly to the mains supply with long cables.

He is told this will not work. Explain why.

.............................................................................................................................. i1l
(ii) Chris needs to use two transformers to solve this problem.
transformer 2
transformer 1
230 volt supply
Describe how these transformers are used.
U E= 10 Ly o111 0= S AT U UUU TP
L= RN (011 1 £ 1= G~ O OO T U TSR PO RS
.............................................................................................................................. [3]

198376 JunQs
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(b) The diagram represents a transformer.

The primary coil has 200 turns and the voltage across this coil is 230 V.
The secondary coil has 1800 turns,

200 turns

1800 turns

/

|
\

primary
coil
230V

=

R e v—

t secondary

coil

In the following calculations, you may assume that the transformer is 100% efficient.

(i} Calculate the voitage across the secondary coil.

You are advised to show how you work out your answer including any equation

used.

The power supplied to the primary coil is 4600 watts.

voltage = ........

(ii} Calculate the current supplied to the primary coil when in use.

You are advised to show how you work out your answer including any equation

used.

current = ........

(iii} Calculate the current in the secondary coil when in use.

You are advised to show how you work out your answer including any equation

used.

1983/6 Jun05

current = ........
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10 The diagram represents the collision between an oceanic plate and a continental plate.

The denser oceanic plate descends under the continental plate.

mountain chain
oft-shore trench

volecano

oceanic
lithosphere
P

continental
crust

(a) Metamorphism is often found at subduction zones.

() What are subduction zones?

vl 1]

(ii) What is metamorphism?

(b} The Himalayan mountain range is at the boundary of two continental plates. Suggest
and explain how the mountain range was formed.

resrassssisanaanar

N L R I I I N I I I T I L O O O T L R T N T T T T

[Total: 5]
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This question is about electric charge.
Vicky rubs a plastic rod with a duster. The rod becomes positivéiy charged.

(a) Explain why the rod becomes positively charged.

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

She then holds the rod close to a small, uncharged, metal-coated sphere. The sphere is
hanging on an insulating thread.

The sphere is attracted towards the rod.

(b) Use your ideas about electron movement to explain why the sphere is attracted towards
the plastic rod.

You can draw on the diagram to help your answer.

plastic

metal-coated
sphere

..........................................................................................................................................
..........................................................................................................................................
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(c) Vicky briefly touches the metal-coated sphere with an earthed metal wire,
When she removes this wire, she notices that the sphere is attracted even closer to the
plastic rod.

plastic

earth wire

Use your ideas about electron movement to explain this.

(d) Vicky now takes away the positively charged rod. She replaces it with a 'negatively
charged rod.

(i) Finish the diagram to show how the metal coated sphere hangs now.

__._
negative
rod
(1
(ii) Explain your diagram
Ee e e bttt eh et ea e b ar e e e ee s ea e ateefenbEeaeaanEeE et tesEeeeersbeberanete e ateesansrane st eannrensena rasnnaeaer nnnrr (2}

[Total: 10]
END OF QUESTION PAPER
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