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1 A car journey takes three hours. For the first two hours, the average speed is 90 km/h. For the
remaining hour, the average speed is 60 km/h.

distance = average speed X time.
What is the total distance travelled, in km?

A 150 B 210 C 225 D 240 E 315

2 A boy riding a bicycle pushes straight downwards with his whole weight on one pedal.

\U/Force

— CHAIN WHEEL

Where is the pedal when the boy exerts the greatest turning effect on the chain wheel?
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3 John stands on the snow wearing skis. David has the same weight as John and is wearing boots.

John David

Why does David sink further into the snow?

A The boots have a smaller surface area than the skis,
The boots are warmer than the skis and melt the snow,
The boots have a much rougher surface than the skis.
The skis weigh less than the boots.

H e 0w

The skis help to reduce John's weight.

4 Any object weighs less on the Moon than it does on Earth. A spacecraft leaves Earth for the Moon.

A B C D E
O ® L) L) O
Earth Moon

At which point is the pull of the Moon on the spacecraft equal and opposite to the pull of the Earth?

MEG 513 ' Turn over
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5 This is a graph of speed plotted against time for the motion of a steel ball.

speed A

0 »-
0 . time

How might the ball be moving?

A falling freely from rest in a vacuum

B falling from rest in a deep tank of water
C  rolling at constant speed along a table
D rising up into the air
E rolling up a steep hill

6 A skier skis down a mountain.

At which of the points A, B, C, D, E does the skier have the most gravitational potential energy?
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7 Five pupils, in turn, climb to the top of a rope in the school gym.

The Table shows the work done and the time taken by each pupil.

pupil A B C D E
work done/J 1000 1000 1500 2000 2000
time taken/s 4 3 5 10 5
ower = work done
P ~ time taken

Which pupil develops the greatest power?

8 A substance can float in a liquid if it is less dense than the liguid.

The Table gives the densities of five substances.

substance density (g/cm?3)
A cork 0.25
B ice 0.92
C oak 0.65
D polystyrene foam 0.016
E softwood 0.50

The density of paraffin oil is 0.80 g/cm3.

Which substance will not float in paraffin 0il?

9 A tea-bag is put into a saucer of water and left for several hours. The brown colour of the tea slowly
spreads through the water. What is the name of the process that causes the spreading?

A Brownian motion
conduction
convection
diffusion
evaporation

@moaw
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10 A thermostat controls the temperature in a centrally-heated room.

Which temperature setting would give a comfortable room temperature?

A 0°C B 22°C C 37°C D 50°C E 70°C

11 In which weather conditions will water in an outdoor swimming pool evaporate most quickly?

A cool and calm weather
warm and calm weather
rainy and windy weather
cool and windy weather
warm and windy weather

BHoaw

12 Which of these arrangements would be best to show expansion of a gas when it is heated?

air
vacuum —|

glass tube —

class tube {30 cm long)

glass tube ——

water —fEr =

water
mercury

water

water
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coloured crystal —_ FE===m
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13 A pair of denim jeans is taken out of a hot tumble drier after drying for 20 minutes.
Why do the metal buttons feel hotter than the denim material?

A They are at a higher temperature than the denim,
They have a shinier surface than the denim.
They conduct heat better than the denim.

They radiate heat better than the denim.

They absorb heat better than the denim.

2o aw

14  Equal volumes of coffee at 90°C are poured into different cups.

lid ' E
/ tid
=
thick polystyrene thin polystyrene

In which cup will the coffee cool most quickly?

15  Zoe leaves two toy cars in front of a fire. One car has a shiny surface and the other is dull black.
They are the same distance from the fire.

Why does the black car feel hotter than the shiny one when Zoe picks them up?

A The black car is a better absorber of heat radiation than the shiny one.
The black car is a poorer absorber of heat radiation than the shiny one.
The black car is a better conductor of heat than the shiny one.

The black car is a poorer conductor of heat than the shiny one.

moaw

The black car is a poorer radiator of heat than the shiny one.

16 A gas is cooled. The molecules move slower and the average distance between them becomes about
ten times smaller.

What process does this describe?

A boiling

B condensation
C  evaporation
D  expansion

E  melting

MEG 513 " Turn over
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17  The diagram shows water waves passing through a gap in a barrier.

2

direction -
of waves

—

+——barrier
What is the effect shown here called? y

A deviation

B diffraction
C  inferference
D  reflection

E  refraction

18 A microphone and an oscilloscope are used to show the waveform of a note from an electronic
organ.

™~

—— ]
[

I i ——
‘_-_"——-——..
k=]

]

[ |

Which property of the wave is decreasing with time?

A quality B frequency C  amplitude
p
D speed E  wavelength
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19  The figure shows part of the electromagnetic spectrum of radiations.

visible
light
i H ¢ i i
E microwaves | P Q | Xy |
]
long wavelength short wavelength
What kinds of radiation are P and Q7
P Q
A gamma rays infra-red
B infra-red radio waves
C infra-red ultra-violet
D  radio waves gamma rays
E  ultra-violet radio waves
20 Which are most suitable to examine a broken bone?
A infra-red waves B  microwaves C  ulira-violet waves
D  visible light waves E Xrays

21 A driver looks into his rear-view mirror. He sees a vehicle behind him. He reads the word
AMBULANCE on the image of this vehicle.

A\N

(LAMBULANCE H

Which of the following is painted on the front of the vehicle?

A AMBULANCE
TONVINGNY
VINENTYNDA
ECNALUBMA
ADVAIUEMA
MEG 513 ' ‘Turn over
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22 A ray of red light strikes the face of a triangular glass prism at a point X.

Which diagram shows correctly what happens to the ray when it passes through the prism?

23 The circuit was set up to measure the resistance of the resistor X.

The resistance of the variable resistor R is increased.

Which line below correctly describes what happens to the ammeter and voltmeter readings?

ammeter voltmeter
A increases increases
B  increases decreases
C  decreases increases
D decreases decreases
E  unchanged unchanged

MEG 513
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24 Which of these is a unit of electrical resistance?

A ampere B joule C ohm D wvolt E watt

25 The circuit contains six identical resistors.

The ammeter A, reads 1.0 A.

Which are the correct readings for ammeters A, and A,?

Reading of A, Reading of A,
A 05A 0.25A
B 025A 05A
C 05A 05A
D 1.0A 1.0A
E 40 A 20A

MEG 513 “Turn over
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26  The circuit contains two lamps which are not identical.

G l

X\
—/

When the switch is closed, lamp Y is brighter than lamp X.

What must be the same for each lamp?

A

oI~ S

the current through each lamp

the lengths of the lamp filaments

the potential difference across each lamp
the power of each lamp

the resistance of each lamp

27  Three lamps are wired to the mains supply. Each lamp is to be switched on and off separately.

Which diagram shows the correct circuit?

——0-C ? 3
fuse [] fuse
o live live C@ C@
O neutral 0 neutrai
——O\ O—&—-O\O*‘
A B
—O~ O~
fuse ; l J) fuse [] t
N[ive S} iive (D QD
neutral T neutral
T = o—
(o] D
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28 A hair dryer is rated as '600 W, 240 V',
Which value of fuse should be fitted in the plug?
‘e power
e = tential difference
A 1A B 5A C 10A D 13A
29  The switch in this circuit is open.
coil
-
LN l\/('\ s
\ \ \ | __—iron core
AW a4 L4
unmagnetised
springy iron strip” J,
switch
-
e
The switch is now closed.
What happens to the iron strip?
A Tt bends to the left and stays there.
B It bends to the left and returns to its starting position.
C It remains at rest.
D It bends to the right and stays there.
E It bends to the right and returns to its starting position.
MEG 513
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30  An oscilloscope is used to show how the output voltage of an a.c. generator changes with time. This
trace is obtained.

The coil of the a.c. generator is now rotated at twice its original speed. Which oscilloscope trace
shows how the output voltage now changes with time?

Al TN W
NP

} MEG 513
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31  The diagram shows a simple circuit for a power pack. It is used to light a lamp.

itch dicde

-SWICh  transformer

— ol =)o

240Vac. j|§ fuse @ lamp
supply o— o

primary coil  secondary coil
3000 turns 150 turns

Which of the following is correct?

A The transformer converts a.c. to d.c..

The transformer will step up the voltage supplied to the lamp.
The diode reverses the direction of the current.

The fuse breaks the circuit if the current becomes too high.
The fuse controls the current supplied to the lamp.

monw

32 Metal cables are used to conduct electricity along a power line. The cable is supported from a metal
pylon.

What material is used to insulate the cable from the pylon?

A copper
B aluminium
| C lead
! D iron
! E glass

33  The drawing shows a source of beta particles about 20 cm from a radiation detector and rate-meter.

beta source

I
1

! detector rate-meter
_\_.

What can be done to increase the count-rate shown on the rate-meter?

A Move the source further from the detector.

Place a vertical magnetic field between the source and the detector.
Put a thin sheet of aluminium between the source and the detector.
Reduce the amount of air between the source and detector.

Wait for a time equal to the half-life of the source.

H QO Oow

MEG 513 ‘ " Turn over




16

34 Iodine-131 is a radioactive substance with a half-life of 8 days. A sealed container holds
16 mg of iodine-131. How much iodine-131 will be left after 24 days?
A 2mg B 4mg C 8mg D 12mg E 16mg
35 A narrow beam of electrons passes between the horizontal plates X and Y in a cathode ray tube.
electron X
beam
— T
What is the reason for this deflection of the electron beam ?
A Gravity pulls the beam downwards.
B A magnetic field acts from X to Y.
C Electrons are slowing down.
D X ischarged positively and Y negatively.
E X is charged negatively and Y positively.
36 29304 Th is an isotope of thorium.
Which statement about a nucleus of this isotope is correct?
A The number of protons is 90.
B  The number of neutrons is 90.
C  The number of protons is 234,
D  The number of neutrons is 234.
E  The number of electrons is 234.
MEG 513
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37  The three graphs show

(@)

temperature of molten wax as it turns solid.

(ii) the activity of a radioactive source as it decays.

(iii) the velocity of a car moving with a constant deceleration.

{The graphs are not printed in that order.)

time time

Which line shows the correct labels for the Y-axes of the graphs?

oo I = I o I -~

P Q
velocity temperature
velocity activity
activity velocity
activity temperature
temperature velocity

R
activity
temperature
temperature
velocity
activity

time

38  When a light-emitting diode is connected in a circuit, a resistor is connected in series with it, as
shown.

6 VT

1

What is the purpose of the resistor R?

MEG 513
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to make the light emitting diode glow

to change the colour of the light emitted

to stop the current flowing the wrong way

to increase the potential difference across the diode
to limit the size of the current through the diode

Turn over
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|
‘ 39  Four switches, W, X, Y and Z control a logic circuit.

: 0 +9V
lW IX IY I;
AND
AND

O oV

Which switches must be closed to light the LED?

i A WandY
B WandZ
C WandX
D XadY
E YandZ

‘ MEG 513
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40 This is the truth table for a NOR gate:

Inputs Output

— D e )
OO O M-

In this circuit, both inputs to the NOR gate are logic 1 if
(i) the thermistor is hot, and

(ii) the LDRis in the light.

+9V

LDR

thermistor
NOR

buzzer.

ov

The buzzer sounds, What must be the states of the thermistor and LDR?

thermistor LDR
A cold dark
B cold light
C warm light
D hot dark
E hot light

MEG 513
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1 A sky diver jumps from an aeroplane. After a while she opens her parachute. The graph below
shows how her vertical speed changes during the fall.
f i H
speed/% & : i
60 |
2T C D
: [l
40 i1 :
\ I
|
20 B ‘ 1
i i i | ;
4 I ! ; i : i . F 5
,A e I E s TN
O i t Tt T A 1t L TN\
0 5 10 15 20 25 30 35 time/s
(a) What motion is shown by the graph:
oM A 10 B o e e e e e
50 ¢+ 0 5 380 X PN
oM C 0 D .t e e e e e e e
oM D 10 B e o ottt ettt e et e e e e e e e [4]
(b) Name the largest force acting on the diver in part AB of the graph.
................................................................................... [1]
(¢) Explain her motion between B and D. Write about the forces acting on her.
................................................................................... [2]
(d) At which point does she open her parachute? Explain.
................................................................................... [2]
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2 (a) The diagram shows a spanner round a nut.

spanner

A\

nut

A force is applied to the spanner to turn the nut.

On what does the turning effect of the force depend?

(i) The steering wheel is turned in an anticlockwise direction. To do this, two forces are
applied to the steering wheel by the driver.

On the diagram, draw two arrows to show these forces. [2]
(ii) A larger turning effect can be produced by the same force.

How can the design of the steering wheel be changed to do this?

................................................................................... [1]

.
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3 This question is about keep-fit equipment used to strengthen muscles.
In the question you may find these equations useful:

Work done = force x distance moved in the direction of the force

power = work done
time taken

(a) Mark pulls down the bar and so lifts the blocks.

S ort
| _supp

| wire
| blocks

(1) In one lift, Mark raises blocks weighing 250 N through a height of 0.40 m.

Calculate how much work he does.

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

(ii) Mark takes 1 minute to do 20 lifts.
Calculate the power of his muscles.

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

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

MEG 514
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(b) Mark now uses a chest expander. It is made up of five identical springs.

spring
AIHIIHTTHRHH TS
TR TR
IR

AERTATA TR LA AATAATAVERARA R
A IR

One spring is removed from the frame.

A graph of extension against load for this spring is shown below.

extension/cm A= ‘ o

!
|
|
[
T

40 l

20 3 . !

10

A ; i1 ; |
0 . —
0 20 40 60 80 100 load/N

(i) What does the graph show about the behaviour of this spring,

between A and B?

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

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

(ii) Use part AB of the graph to find how big a force is needed to extend this spring by
10 cm.

(iii) Mark uses all five springs in the chest expander. How big a force is needed to extend the
expander by 10 cm?

MEG 514 , Tarn over
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4 (a) The diagram shows some potatoes being heated in a pan of water.

X

AN

DAt

water

plastic handle

potato

e TS
R AR A

‘» (S
{ /
..»
() )
] "n
4 /\
aA
.L i
SRR INFSSRX

metal base

(i) Name the process by which energy passes through the base of the pan.
........ cee D DIIRIIUIUINII St G 1§
(i) Explain how energy reaches the potatoes at the top.
e e e e e, .......... A e e [3]

(b) The diagram shows some sausages being heated under the heating element of a grill. The
temperature of the surface of the sausages is 200°C.

heating element

sausage

Name the process by which:

(i) most heat energy reaches the food from the heating element.

MEG 514
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5 A ship is using ultrasonic waves to check the depth of the sea.

transmitter = T T receiver
- - - = = = = — -seabed

A short pulse of ultrasonic waves is emitted by a transmitter under the ship.

(a) What are ultrasonic waves?

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

The pulses emitted by the ship are shown on a chart as traces X. The return pulses are also displayed
on the chart as traces Y which follow each emitted pulse X.

first
emitted | X X X X

|
T v e e e

0 02040608 1.0 12 1.4 1.6 1.8 2.0

(¢)  What is the time interval between the emitted pulses?

(e) Use the equation to calculate the distance a pulse travels between leaving the ship and
returning to it.

The speed of ultrasonic waves in sea water is 1500 my/s.

distance = speed X time

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

MEG 514 _ Turn over
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6 (a) Christine sets up a circuit to measure the current in a resistance wire AB of length 30 cm.

R }l——*:

@

30 cm of resistance wire

— ~
A J

A B
She now measures the p.d. across the 30 cm length of resistance wire.

(i) Name the instrument she should use for this.

................................................................................... [1]
(ii) On the diagram, show where she should connect this instrument. [2]
(iii) The p.d. across the wire is 1.5 V and the current is 0.5 A.
Use the equation to calculate the resistance for this length of wire.
. .d.
resistance =
current
................................................................................... [3]
(iv) What would be the resistance of:
a60cmlengthof the same wire? ...... ... ns [1]
al5cmlengthof thesame wire? ........... .o, [1]
(v) How does the resistance depend on the length of the wire?
................................................................................... 2]

MEG 514
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(b) The graph shows how the p.d. across a filament lamp changes with the current.

p.d./V i
3.0
//
2.0 ,
1.0 AERaEERZ4n
[
l Il % |
S gy | |
0 i : —+ jr; 1y
0 0.1 0.2 0.3 0.4 current/A

What happens to the resistance of the filament as the current increases?

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

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

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

MEG 514 Turn over
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7 This question is about a mains plug.
//—\ cover \f | Egrth
a pin
1 — fuse
colour:
live
......................... pln
\ )
\ cord grip
4 flex flex

(a)

(b)

.........

.........

.........

.........

.........

.........

.........

MEG 514

In the spaces in the diagram labels, write the colour of the insulation on each of the wires
shown. [3]

The Earth pin on the plug is longer than the others.

Why is this?
.......................................................................... (1]
You are connecting a new plug to the flex of an electric heater.

State TWO safety checks you should make to the plug before putting its cover on.
.......................................................................... [2]

The heater is switched on. The live wire inside the heater becomes loose. It touches the metal
case of the heater.

Describe and explain what happens.

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

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

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

.............................................................................
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8 The diagram shows a loudspeaker.

cail cone
V L />){‘ 2L
- icc %z N
non-magnetic ase\é \ J
Z
EZ:'::» )
—
%41 /;'// ' o m
magnet

(a) The coil is connected to a d.c. supply,

What happens to the cone when the current is switched on?

................................................................................... [1]
(b) The coil is now connected to an a.c. supply of frequency 1000 Hz.
(i) In what way does an a.c. supply differ from a d.c. supply?
................................................................................... [1]
(if) What happens to the cone when the a.c. is switched on?
................................................................................... [1]
(iii) Describe the sound which is heard.
................................................................................... [1]
() The frequency of the a.c. is reduced to 100 Hz. The amplitude of the a.c. is also reduced.
In what ways does the sound produced by the loudspeaker change?
................................................................................... [2]

MEG 514 ‘ Turn over
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9 The diagram shows part of a smoke detector.

s electrodes

Y

- |

connections i1 )
to alarm °'—’—_L air
T
9V battery —- , smoke
f ot

[ X

e ...\_..\—_l

\

source of

alpha particles

An alpha-particle source is used to produce ions in the air between plates X and Y.

(a)

(0

.........

.........

.........

MEG 514

What are ions?

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

.......................................................................... [2]
Why is an alpha-particle source more suitable than a gamma ray source?
.......................................................................... [1]
Plates X and Y are connected to a battery.

What happens to the positive ions and to the negative ions?

PoOSIHIVE TONS: . L« oo e e e e e e
Negative Ions: ... ..o i e e e e e
.......................................................................... [2]

When smoke enters the detector, the number of ions reaching the plates X and Y falls. The
current falls and the alarm sounds. What else might cause the current to fall and make the
alarm sound?

.......................................................................... [1]
Why should the alpha-particle source have a long half-life?
.......................................................................... [1]
The smoke detector is usually placed on the ceiling.

Why is this?
.......................................................................... [1]
Explain whether or not this source of alpha particles causes a safety problem.
.......................................................................... [1]
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10  The diagram shows the circuit for an alarm.

SO

o+ 5V

A

NAND Q
B
___Gbuzzer

& ° OV
The switch is fastened to a door frame. The switch is closed when the door is closed. This switch is
open when the door is open.

(a) (1) Whatis the logic level of the input A to the NAND gate when the door is closed?

................................................................................... [1]
The truth table for a NAND gate is given below.
inputs output
A B Q
0 O 1
o 1 1
1 0 1
1 1 0

(i) A light is shining on to the LDR. This makes the input B to the NAND gate logic 1. The
door is still closed.

What is the logic level of the output, Q, of the NAND gate?

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

......................................................................................
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The following information may be useful.

10

11
12
13

14

15

16
17

18

. mass
Density = ———
volume
orce F
Pressure = f P=-—
area A

Force = mass X acceleration F =ma

The strength of the gravitational field at Earth's surface (g) can be taken as 10 newtons per kilogram.
Weight = mass X gravitational field strength W = mg

Relationships between initial velocity (u), constant acceleration (a), final velocity (v), and distance
travelled (s) after time (¢):

@ = (54

L = UtV
Average velocity = ——2—)

. . u+y
s = average velocity X time = ( 2 ) t

For a body of mass m moving with velocity v,

kinetic energy = /,mv?

For a body of mass m raised through a height b,

gravitational potential energy = mgh

Work done = force X distance moved along line of action of force

energy transformed work done
Power : = ==
time taken time taken

useful output energy useful output power

The efficiency of a machine or system = ; = -
i yof Y total input energy total input power

The moment of a force about a pivot = force X perpendicular distance from force to pivot

Wave speed = frequency X wavelength v =fA

Frequency = 1
q y= period
. ] j |4
Resistance = potential difference rR= YV
current I

Electric power = potential difference X current ~P=VI=12R= ‘1%2

Electrical energy (in KW h) = power (in kW) X time (in h)

For a transformer,

secondary voltage ~_ number of turns on secondary coil Vs _ N
primary voltage ~~  number of turns on primary coil | A N,

For a transformer with an efficiency of 100%,

secondary power = primary power V=V,
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Section A
Answer ALL the questions in this section

1 In a slide projector, light from a bright lamp is concentrated on a colour slide, XY, shown in the
diagram below. This makes the slide a brightly lit object. The converging lens then forms an image
of the slide on a distant screen.

V

colour converging
mirror slide lens

lamp

e

screen
(a) On the diagram draw rays from X and Y to show how the lens forms a focussed image of the

slide on the screen. £3]

(b) Why does the slide have to be put in the projector upside down?

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

......................................................................................
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2 A cylindrical wooden rod is hung from a newton meter. The meter reads 5.4 N. When the rod is
lowered into the water, as shown in the diagram, the reading of the meter falls to 2.4 N.

newton
meter

rod

15cm

(a) Calculate the force exerted by the water on the rod.

(b) Explain, in terms of water pressure, why the reading on the newton meter falls as the rod is
lowered further into the water.

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

......................................................................................
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(¢) When the rod is lowered further, eventually it floats. The newton meter then reads zero and the
rod is in equilibrium. (You may assume that the rod remains upright.)

(i) Write down the size of the force exerted by the water on the rod when the rod floats.

.................................................................................... [1]
(ii) Calculate the length of rod which is under the water when the rod floats.

................................................................................... [2]
(iii) What have you assumed about the water pressure in calculating this length?

................................................................................... [1]

MEG 515 _ Turn over
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3 When a train of railway carriages is moving, various forces resist the movement.

Curve X shows the total resistive force on a train of carriages at different speeds as they run along a
straight and level track.

Curve Y shows the maximum force the engine can exert on the train at these speeds.

force/kN ¥
\
100
\
\\ force exerted by train
\\
80
\
\\‘ ; X
N
60 TN /
40 S
> v [y Y
resistive force on train
20 1‘
0 4 -
0 10 20 - 30 40 50 speed/ m/s

(a) Use the curves to explain why the acceleration of the train decreases as its speed increases.

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

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

(b) The carriages have a total mass of 400 x 103 kg.
Calculate the maximum acceleration of the train when the speed is 20 m/s.

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

......................................................................................
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(¢) What will be the maximum speed of this train on a level track? Explain your answer.

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

(d) The engine does work as it pulls the train of carriages. Calculate the power output of the
engine when the train is running at the maximum speed.

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

......................................................................................
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4 Two loudspeakers, A and B, are placed about 3 m apart in the open air as shown. They face the
same way and emit the same pure note with d wavelength of 1.6 m. A microphone, connected to an
oscilloscope, is moved in front of the loudspeakers along the line PQ.

-

loudspeakers V Lp

=

(a) Point P is the same distance from loudspeaker A as from B. When the microphone is placed at
P, line X is seen on the oscilloscope.

~

Pl
L |

<
/
/

1
=

-

LR AR

i
T

-

Point Q is 0.8 m further from source A than from source B. When the microphone is placed at point
Q, line Y is seen on the oscilloscope.

Explain why the two lines are so different.

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

......................................................................................
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(b) The frequency of the note the loudspeakers produce is now doubled but the amplitude is
unchanged.

(i) What happens to the wavelength?

(ii) On the diagram draw what will be seen on the oscilloscope when the microphone is

at Q. (2]

MEG 515 Turn over
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5 (a) Fig. 5.1 shows a magnet rotating at a constant speed next to a coil which has a large number of
turns.

coil with many turns

—) | SRR

rotating magnet

(n)-
N

Fig. 5.1
(i) Explain why there is a current in the coil.

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

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

(ii) On the axes below, draw a graph to show how the current changes with time as the
magnet makes two complete revolutions.

current

0 > time

[2]
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(b) Fig. 5.2 shows a bicycle dynamo where the magnet is rotated by the tyre of the bicycle wheel.
The dynamo is used to light a lamp.

friction wheel

Fig. 5.2

(i) The bicycle is travelling very slowly. Explain what happens in the lighting circuit if the
bicycle travels faster.

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

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

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

......................................................................................
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e
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12

Fig. 6.1 shows a circuit containing a bistable latch.

+bV
’ -0
o l
| p
CP A bistable latch
Fig. 6.1
B
R X buzzer
® ! 0O
oV

Fig. 6.2 shows how the resistance of the LDR varies with light intensity.

resistance of LDR/Q X
400
Fig. 6.2
200
0 & N
0 1 2 3 light intensity/units

(a) When the light on the LDR gets brighter, at a light intensity of 1 unit the buzzer sounds.

The light intensity is then increased from 1 to 2 units and then reduced back to O units. Describe
what is heard.

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

................................................................................ [1]
(b) (i) What is the purpose of the switch P?
................................................................................ [1]
(ii) Explain why the circuit includes a resistor X, and not just a piece of copper wire.
................................................................................ [2]
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(¢) When the light intensity is 1 unit, the p.d. across R is 2 V. Calculate the resistance of R.

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

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

......................................................................................
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Section B

Answer any TWO of questions 7, 8 and 9, using the lined paper provided.
Each question is worth 15 marks.

The heating element of a hair dryer used on 240 V mains has a resistance of 36 Q at its normal

working temperature.

(a)
(b)

(c)

(d)

(e)

MEG 515

Calculate the power of the heating element. [3]

Another heating element works at the same temperature and uses wire of the same length and
the same metal, but half the diameter. :

What is its resistance? [3]
The hair dryer also contains a motor which drives a fan. The motor is marked 240 V.
Draw a circuit diagram to show how the heating element and the motor are connected through

a fuse to the mains supply. Include two switches which allow the motor to be switched on by
itself, or the heater and motor to be switched on together. (The heater must not come on unless

the motor is on to0o.) [5]
Why is the circuit of the hair dryer arranged so that the heater cannot be switched on unless the
motor is on too? [2]

The plug on the lead to the hair dryer contains a fuse. Hair dryers are double insulated.

Describe and explain a fault in the hair dryer that would cause the fuse to melt. [2]
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8 (a) A test-tube is prepared containing three distinct layers of liquid, as shown in the diagram.

(b)

MEG 515

(i)

water ——— -

copper sulphate solution
(blue)

sugar solution —z- _

After five hours it is noticed that the blue colour of the copper sulphate solution has
spread several millimetres into both the water and the sugar solution. Explain this.  [3]

The sugar solution for this experiment is prepared as follows.

40 g of sugar is added to 160 cm3 of water and stirred until the sugar dissolves. It is
noticed that the volume of liquid increases by 26 cm3 as the sugar dissolves.

Calculate the density of the sugar solution. (1 cm3 of water has a mass of 1 g) [4]

Propane melts at a temperature of —188 °C and boils at a temperature of —42 °C. A sealed
syringe contains propane at room temperature. The piston of the syringe can move freely but it
does not allow the propane to leak out.

(@

R

——+— piston
- -

syringe

" wr’. - propane

“\ seal

Explain, by writing about molecules, why the volume of the propane increases when the
temperature of the syringe is increased. [5]

(ii) The syringe is slowly cooled to the temperature of boiling liquid nitrogen. Describe and

explain what is seen to happen to the piston. (Nitrogen boils at —196 °C.) [3]
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(a) Geiger and Marsden performed an experiment in which they fired a beam of alpha particles at
a thin gold foil.

path of
alpha particle

alpha particle

@ nucleus of gold atom

(i) The diagram shows the path of an alpha particle passing the nucleus of a gold atom. Why
is the alpha particle deflected? [2]

(i) Describe what happens to an alpha particle which approaches the nucleus head-on.  [1]

(iii) In Geiger and Marsden's experiment most of the alpha particles went through the gold
foil without being deflected noticeably. Explain this. [3]

(b) The pie chart below shows the relative proportions of ionising radiation received from various
sources by a typical person in the United Kingdom.

other, 1%

cosmic
radiation,
10%

from
medical
procedures,
12%

from radon,
51%

trom radioactive
substances in
the body,
12%

building
materials,
14%

(i) State two sources of ionising radiation which contribute to the pie section labelled
"other". [2]

(ii) Radon is a naturally occurring radioactive gas which emits alpha particles when it
decays. It collects in badly ventilated buildings. Why is this gas dangerous to a person?

[3]

(iii) Radon-220 is often used in school experiments. It has a half-life of 56 s. Give a reasoned
estimate of how long it will take for 99% of the atoms in a sample of radon-220 to decay.

[4]
MEG 515
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