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1 A vernier scale is used with a ruler to measure the extensions of a wire.

vernier scale wire

e

1 T 1 ’
\
ruler

The diagrams show the position of the vernier scale against the ruler before and after
suspended from the end of the wire.

wire wire
T O T e
Tl vl
[IHI]H\I“ IWIiH]I ﬂtlH}ElH|!H!]H\!“
05 10 15 20 25cm 05 1.0 15 20 25cm
before the mass after the mass
is suspended is suspended

What is the extension caused by the mass?

A 0.03 cm B 0.13cm
C 0.53cm D 1.00 cm

2 Which order shows units of energy in the correct order of increasing size?
A J-kil-mJ—nJ

mJ—nd—J—kJ

nJ—-mJd—J—kJ

MJ—J—=ki—GJ

O 0O W
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3  Aracing car is fitted with an electronic monitoring system. Data from the car are used
to plot a speed-time graph for part of the race.

The graph is displayed on a computer screen.

&
|
speed |

0 time

The graph covers a period of time when the car is first at rest, then

A moving with uniform speed and then moving with uniform acceleration.

B  moving with uniform speed and then moving with non-uniform acceleration.

C  moving with uniform acceleration and then moving with non-uniform acceleration.
D  moving with non-uniform acceleration and then moving with uniform acceleration.

4 Forces of 4.0 N and 2.0 N act at a point.

Which scale diagram shows the forces that have a resultant of 4.0 N?

A B
_____________________ - """"""’""-""'\\
2.0N
20N
4.0N - 40N =
c D
2.0N 20N 40N "

4.0N
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A block of wood is at rest on a sloping ramp. The forces acting on the block are the
weight W of the block, the friction F between the block and the ramp and the normal
force N exerted by the ramp.

Which free-body diagram is correct?

A

N

Experiments are carried out on the Moon and on Earth. There is no atmosphere on the
Moon and the gravitational field strength on the Moon is less than that on Earth.

A coin and a feather are dropped at the same instant from the same height.

Which statement is correct for the experiment on the Moon?

A

B
C
D

The coin falls faster than the feather, but both take a longer time than on Earth.
The coin falls faster than the feather, but both take a shorter time than on Earth.
They fall together, taking a longer time than the coin takes on Earth.

They fall together, taking a shorter time than the coin takes on Earth.



An astronaut has a mass of 84.0 kg on the Earth where the gravitational field strength
is 10 N/ kg.

He goes to Mars where the field strength is 38% of that on the Earth.

Which row is correct?

mass on Mars /kg | weighton Mars /N
A 31.9 121
B 31.9 319
Cc 84.0 319
D 84.0 840

Water is added to a measuring cylinder containing 100 cm® of liquid paraffin.
The density of paraffin is 0.80 g/cm® and that of the water is 1.0 g/cm®.

As the water is added, the level of the paraffin rises to 150 cm®. The paraffin and water
do not mix.

What finally is the total mass of liquid in the measuring cylinder?

A 130g B 140g C 167g D 1759

A uniform rod of weight 5.0 N is held initially at rest.

10N
/

uniform rod

2.0N Y
¥ 30N

5.0N
What happens to the rod when it is released?

A It does not move.

B It moves to the right.
C It moves upwards.
D It starts to rotate.
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10 Work is done when a force of 400 N pulls a crate of weight 500 N at a constant speed
along a ramp, as shown.

ISOON

Part of the work done increases the gravitational potential energy E of the crate and the
rest is work done W against friction.

What are the values of E and W?

E/J wiJ
A 1500 500
B 1500 2000
Cc 2000 2500
D 3500 500

11 Five blocks have the same mass but different base area. They all rest on a horizontal
table.

A graph is plotted to show the relationship between the pressure exerted on the table
and the base area of the block.

Which graph shows the relationship?

A B Cc D

pressure pressure pressure pressure

0 area 0 area 0 area 0 area



12 Four submarines are submerged. The density of fresh water is 1000 kg/m® and the
density of sea water is 1020 kg/m®.

Which submarine experiences the greatest pressure due to the water?

A
water surface water surface
fresh water 100m fresh water
120m
submarine
submarine
Cc
water surface water surface
sea water sea water
10
. 120m
submarine
submarine

13 The diagram shows a simple mercury barometer.

Which height is a measure of the atmospheric pressure?

T 'y
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15

The resistance R of a wire increases uniformly with temperature. The values of R at the
fixed points are shown in the table.

0°C 100 °C

R/Q 100 250

What is the temperature when R = 160 Q7

A 24°C B 40°C C 60°C D 64°C

A thermocouple thermometer uses a voltmeter to measure the electromotive force
(e.m.f.) generated between two junctions. The junctions are at temperatures T1 and T>.

N2

Which pair of values of T1 and T2 produces the smallest voltmeter reading?

value of T1/°C value of T2/ °C
A 20 40
B 20 80
C 60 100
D 100 125
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16 When a piece of smouldering rope is held at the opening of the box in the diagram,
smoke moves in the direction indicated.

17

smouldering rope
smoke

ST ~

ltl I

__—glass fronted box

|
0
1

___-burning candle

What is responsible for the movement of the smoke?

A

B
Cc
D

convection

movement of free electrons
radiation

vibration of molecules

The diagram shows four beakers A, B, C and D. The beakers contain different amounts
of the same liquid at the same temperature. The beakers are left next to each other on
a laboratory bench overnight. The diagrams are all drawn to the same scale.

From which beaker does the largest quantity of liquid evaporate?

d 3 ~ ~ ¢ 3 r
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19

20

21

Which surface is the poorest absorber of heat radiation?

A  dull black B  dull white
C  shiny black D  shiny white

A long rope is stretched out on the floor. One end of the rope is then shaken.

The graph shows the rope at a particular time.

0.3

d /
isplacement/m o / /
/ /

014/
0

[ [ [ : [ [ [ i I ]
0 0.2 04 06 Ok? 1.0 1.2 14 ¥6 1.8 20
-0.1- | ;
\\ / distance/m

- ./

What is the wavelength of the wave?

A 03m B 06m C 08m D 16m

What is meant by the term wavefront?

A the distance between successive peaks of a wave

B the distance between the trough and the peak of a wave
C aline joining points along the peak of a wave

D aline joining the trough and the peak of a wave

It takes 0.20 s to generate one complete wavelength in a ripple tank. The wavelength
of each wave produced is 4.0 cm.

What is the speed of the wave?

A 0.80 cm/s B 1.3cm/s C 5.0 cm/s D 20 cm/s
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23

24

25

When sections of a large metal pipe have been welded together, they are checked to
discover whether there are any cracks in the joints.

Which component of the electromagnetic spectrum is used for this purpose?

A infra-red waves B radiowaves

C  ultra-violet waves D X-rays

Which waves consist of compressions and rarefactions?

A gamma rays B infra-red waves

C radio waves D ultrasound waves

A student stands 50 m from a wall and knocks two wooden blocks together. When the
frequency of knocking is 3 knocks per second, the echo of a knock is heard at the instant
of the next one.

What is the speed of sound calculated using these measurements?

A 150 m/s B 200m/s C 300mfs D 350m/s

The diagram shows the trace on a cathode-ray oscilloscope when a microphone which
is connected to it picks up a sound.

Which trace is obtained when the sound wave is changed to one of higher pitch but the
same loudness?

A B c D

il

YR'E |/
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26 To fully charge a battery for a portable electric saw, a current of 3.0 A is used for five
hours.

How much charge does the battery store?

A 15C B 900C C 6000C D 54000C

27 A copper wire X has resistance R. Another copper wire Y has twice the length and half
the cross-sectional area of wire X.

A//{) ) wire X

21
A ) wireY

What is the resistance of wire Y?

A R2 B R C 2R D 4R

28 The diagram shows two resistors, of resistance R1 and Rz, used as a potential divider.

input voltage
6V

output voltage
1V

The input voltage is 6 V.

Which pair of values for the resistances Ry and R; gives an output voltage of 1 V?

Ri/Q R/ Q
A 1 5
B 1 6
c 1
D 6 1




29 A thermistor and a light-dependent resistor are connected in series.

Which conditions give the smallest resistance?

A — 7

30 The circuit diagram shows a 1.0 Q resistor connected in series with a parallel

cold

_F

cold

e
hot
vz,
hot

light

arrangement of a 1.0 Q resistor and a 2.5 () resistor.

5.0A

1.0 0

The currents in the two parallel resistors are shown.

What is the reading on the voltmeter?

A

7.0V

0V c 12V D

17V
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31 The diagram shows six identical lamps, four ammeters and a battery.

The current in the battery is 1.5 A.

Which ammeter reads 1.0 A?

32 The wiring for a home appliance includes a switch and a fuse.

Where are these located?

switch fuse
A live wire live wire
B live wire neutral wire
Cc neutral wire live wire
D neutral wire neutral wire

33 Two bar magnets are placed near each other with their poles as shown. A student plots
the resultant magnetic field with a compass. The Earth’s magnetic field can be ignored.

At which point does the compass point towards the top of the page?




34 Which diagram shows the most effective method of demagnetizing a permanent magnet?

current switched on then current switched on,
off, with magnet left in then magnet
place withdrawn
C D
5| NSl —
L/—O“'O—"
current switched on current switched on,
then off, with magnet then magnet
left in place withdrawn

35 Which metals are used for temporary and for permanent magnets?

temporary permanent
A iron copper
B iron steel
C copper iron
D steel iron

BP~159



36 The diagram shows an alarm system.

battery P

J

BP-160

__—1iron core

PP

pp

pivot

LI

vvvvv vV

Q/ iron armature

L=

-

M bell

What happens when battery P is disconnected?

iron armature bell
A falls rings
B falls stops ringing
Cc moves up rings
D moves up stops ringing

37 A horizontal beam of electrons passes between the two poles of a magnet.

beam Of -
electrons

In which direction is the beam deflected?

A into the page

B  outof the page

C towards the north pole
D towards the south pole




38 There is an upward current in a vertical wire XY. This produces a magnetic field in the
region and around XY.

Which diagram shows the pattern of magnetic field lines produced by the current?

A B c D
Y 4 k § Y
' Mt
81 T
A1 | ' SR
X X

39 A solenoid is connected in series with a sensitive ammeter. The N pole of a magnet is
placed next to one end of the solenoid, marked X.

, solenoid

First, the N pole of the magnet is pushed towards X, then the magnet is pulled
away from X. During both stages the ammeter deflects.

Which type of magnetic pole is induced at X during these two stages?

as N pole moves towards X as N pole moves away from X

A N pole N pole
B N pole S pole
Cc S pole N pole
D S pole S pole

BP-161



40 The diagram shows a simple a.c. generator.

S
X
O output ©
What is component X?
A carbon brush B caoil
C  commutator D slipring

END OF PAPER
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Section A
Answer all the questions in this section.
A large plastic ball is dropped vertically downwards from the top of a tall building.

Fig. 1.1 shows the velocity—time graph for the falling ball until it hits the ground.
25 . .

!
.20 =
velocity SR IP
m/s 45

10 ra

5 y

0

0 1 2 3 4 5 6 7
time/s
Fig. 1.1

(a) Estimate the change in displacement of the ball while it is falling with terminal
velocity.

change in displacement =...........ccoccoiieiiiiiiic e [2]

(b) Use Newton’s laws of motion to explain why the ball accelerates at first and then
reaches terminal velocity.

............................................................................................................................. [3]
(c) The weight of the ball is one of the two forces that form an action-reaction pair of
forces.
Describe the other force of this pair.
................................................................................................................................... [1]

[Total: 6]
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A passenger in an aircraft closes a plastic bag with some air inside, as shown in Fig
2k

R

| il
4

i Y
} )
: i

e

Fig. 2.1
bag

(a) Explain how the molecules of air in the bag exert a pressure on the inside of the

............................................................................................................................. [2]
(b) When the bag is closed, the pressure of the air inside the aircraft is 80 kPa and the
bag contains 500 cm?® of air.
(i) When the aircraft is on the ground, the pressure of the air inside the aircraft
is 100 kPa.

Calculate the volume of air inside the bag when the aircraft is on the ground.

VOIUMIB S ... cevononsomanssirssssssis sasssssssnssinssssmssasmises
(i)

(2]
State two assumptions that you made in your calculation in (b)(i).

BP-165



3 Acurved, glass tube is open at one end and sealed at the other.
A dense liquid is poured into the tube. The liquid traps air in the sealed end.

Fig. 3.1 shows the tube, the liquid and the trapped air.

N

curved tube

Fig. 3.1

(a) The difference between the liquid levels is h. At room temperature, h is 0.57 m.

The atmospheric pressure is 1.0 x 10° Pa and the gravitational field strength g is
10 N/kg. The density of the liquid is 1.4 x 10* kg/m®.

Calculate the pressure of the trapped air.

PrESSUIE = ....ooiiiiiiiieeeeeeetee e e e e [3]
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3 (b) The trapped air in the tube is heated.
The height of the trapped air in the tube is x.

Explain, in terms of molecules, why x changes when the air is heated.

[Total: 6]



Fig. 4.1 shows a model of the human arm. The rubber band represents the muscle that
moves part of the arm XY up.

A mass is suspended from XY, as shown in Fig. 4.2. The weight of section XY is
negligible and the model is at rest.

rubber band
. rubber band

PR
el emeoae Y
2.0cm é mass
Fig. 4.1 Fig. 4.2 (not to scale)

(a) State the principle of moments.

(b) Explain why the force that the rubber band exerts on section XY is larger than the
weight of the mass.

............................................................................................................................. [1]
(c) The mass suspended from section XY in Fig. 4.2 has a weight of 4.0 N.
Calculate the force that the rubber band exerts on section XY.
force = ..o, [2]

(d) Explain how your answer to (c) is different if the weight of section XY is not
negligible.

[Total: 6]
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5

One form of latent heat is the thermal energy needed to melt a solid.

(a) Define specific latent heat.

(b) Fig. 5.1 shows one method of measuring the thermal energy needed to melt ice.
The ice is contained in a glass funnel and covered with an insulator.

insulator

glass
funnel

ice

Fig. 5.1
(i) The heater is switched on and the ice melts.
The specific latent heat of fusion of ice is 3.3 x 10° J/kg.

Calculate the energy needed to melt 5.0 g of ice.

ENEFAV'S sormicmsvanvrssyevisivessmesos i sssmessssvs ssamtusvmensiss [2]

(ii) Before the heater is switched on, thermal energy from the room causes some
of the ice to melt.

Describe the process by which the ice gains thermal energy from the air.

[Total: 5]
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An object O is placed 25.0 cm in front of a thin converging lens, as shown in the ray
diagram of Fig. 6.1.

h X
2 | &
€ §x
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i3 !
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£ 3
H .
[y L]
! !
b
R -+
FPthin-conyverginglens
5.0cm Fig. 6.1

The lens forms an image I of the object O, as shown in Fig. 6.1.

(a) The image formed is inverted and magnified. State one other property of this image.

.......................................................................................................... 1]
(b) Complete the four rays from the top of the object to show the formation of the
image. [2]

(c) Determine the focal length of the lens.
focallength = ..o [1]

[Total: 4]



7

Electrostatics can be a nuisance but is also useful.

(a) A person walks across a carpet. As he touches a door handle he receives an
electric shock.

Suggest why this happens.

(b) Inspray painting, small drops of paint with a positive charge emerge from a nozzle.

The drops are used to paint the leg of a metal chair, which has a negative charge,
as shown in Fig. 7.1.

paint nozzle
i e leg of chair

++

Fig. 7.1 (not to scale)

Fig. 7.2 shows what happens when there is no charge on the nozzle, or on the
drops or on the leg of the chair.

Fig. 7.2 (not to scale)
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7

(b) (i)

(i)

The drops in Fig. 7.1 spread out more as they leave the nozzle than those in
Fig. 7.2.

Explain why.

[Total 5]
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Wind energy is a renewable energy source. A wind turbine and generator convert energy
in the wind to electrical energy in a generator. Fig. 8.1 shows some wind turbines.

Fig. 8.1

(a) State the name of one other renewable energy source.

(b) During a 30-minute period, a mass of 4.2 x 107 kg of air enters the turbine with a
speed of 15 m/s.

(i) Calculate the kinetic energy of the air that enters the turbine in 30 minutes.

KiNetic eNergy = .......oocvniiiciiiiiccs s [2]
(i) The electrical power output of the generator to the turbine is 8.4 x 10° W.

Calculate the electrical energy output from the turbine in 30 minutes.

BNBrgy DUIDUE'S v msspssessapmmssonmsamssasssgs [2]

(iii) Calculate the efficiency of the turbine and generator in converting the kinetic
energy of the air to electrical energy.

effiCieNCY = . [2]

[Total 7]
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A student uses the circuit shown in Fig. 9.1 to investigate a resistor R.

N —o— ©

R

1
| SE—

Fig. 9.1

(@) Describe how the student uses the apparatus in Fig. 9.1 to obtain a range of
ammeter and voltmeter readings.

........................................................................................................................... [1]
(b) The readings obtained are shown in Table 9.1.
Table 9.1
voltmeter reading/ V ammeter reading/ mA
7.6 320
5.2 220
24 100
(i) State Ohm's law.
.................................................................................................................. [2]
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9 (b) (iii) The student has available an ammeter with five ranges marked:
*0-10A
+0-200 mA
+0-20mA
*0-2mA
*0-0.2mA

Suggest how the student makes best use of the different ranges during the
investigation.

- [1]
[Total 5]
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Section B

Answer all the gquestions in this section.
Answer only one of the two alternative questions in Question 12.

10 (a) (i) Describe two differences between boiling and evaporation.

(ii) Explain, using ideas about molecules, why thermal energy is needed to boil
a liquid.

(b) In one type of bathroom shower, cold water passes through a metal pipe which
contains an electric heater.

The cold water is heated and emerges from the shower head.

The temperature of the cold water before heating is measured and the hot water
emerging from the shower in 1.0 minute is collected in a container.

Measurements and other data are:

temperature of water before heating = 16 °C
temperature of water after heating = 37 °C

volume of water collected in 1.0 minute = 4.6 x 10~° m®
specific heat capacity of water = 4200 J/(kg °C)
density of water = 1000 kg/m®

(i) Calculate the mass of water leaving the shower in 1.0 s.
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10 (b) (i) Calculate the thermal energy (heat) gained by the water in 1.0 s.

thermal ENergy = .....ooooeiiiieeecc e [3]
(iii) The metal pipe that contains the electric heater is earthed.

Explain why this is necessary.

.[1]
[Total 10]
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11 Fig. 11.1 shows a multi-mode optical fibre made from glass of uniform refractive index.

glass—_

cladding—"

Fig. 11.1

Fig. 11.2 shows three rays of light entering the fibre from the air. Each of these rays
follows one of the three possible paths through the fibre.

glass fibre

cladding

Fig. 11.2 (not to scale)

ray 3

ray 2

The three rays travel different distances and take different times to pass through the

fibre.
Fig. 11.3 gives information about the three rays and their paths in a 1 km and a 2 km
cable.
angle of angle of distance time spent distance time spent
incidence on | refraction | covered in 1 in 1 km covered in 2 in 2 km
entry /° onentry/° | kmcable/m | cable/uys | kmcable/m | cable /us
ray 1 0 0 1000 5.0 2000 10.0
ray 2 20 13 1027 5.1 2054 10.3
ray 3 35 X 1082 5.4 2164 10.8
Fig. 11.3

(a) Using data for ray 1 from Fig. 11.3, calculate the refractive index of the glass.

refractive index =

The speed of light in air is 3.0 x 10® m/s.




11

(b) Calculate the angle of refraction X for ray 3.
2 {10 || = R S [2]
(c) Attime t=0, a single pulse of light enters an optical fibre of length 2 km. The pulse
lasts 0.1 ps. Fig. 11.4 shows the pulses of light that leave the fibre.
brightriess width 0.9ps
g e
88 909 100 101 102 103 104 105 106 107 108 109 110
tips
Fig. 11.4
(i) Using data from Fig. 11.3, explain Fig. 11.4.
..................................................................................................................... [1]
(i) Att=0, a single pulse of light enters an optical fibre of length 1 km. This
pulse also lasts 0.1 ps.
On Fig. 11.5, draw the pulses of light that leave the fibre. [2]
brightness
48 459 5.0 5.1 52 5.3 5.4 5.5 5.6
tfus

Fig. 11.5
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(c) (iii) Fig. 11.4 shows that a pulse of light, lasting 0.1 ps when it enters the 2 km
optical fibre, becomes three pulses lasting in total 0.9 ys that leave the fibre.

In a telephone conversation, a series of pulses is sent along an optical fibre.
It is important that no light from one pulse overlaps light from the next pulse.
A second pulse of 0.1 ys must enter the fibre at least 0.9 ys after the first.

Estimate the maximum number of pulses of light that can enter the 2 km
optical fibre in one second.

number of pulses in one Second = ..........cccoceecverrervicicreenennnnne [2]

(iv) Explain why multi-mode optical fibres are not used to transmit data at high
rates over very long distances.

[Total: 10]
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12 EITHER

(a) Fig. 12.1 shows a circuit. The circuit includes three resistors and two open switches
St1and Sz

ﬂf | 280 )Z

Fig. 12.1
YZ is a straight, horizontal section of connecting wire that lies between two
magnets.
S1 is now closed.

(i) Calculate the current in YZ.

CUMTENt = L [2]

(ii) Explain why YZ experiences a force.

BP~181
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(b) Switch S in the circuit in Fig. 12.1 is now also closed.

(i) Calculate the total resistance of the circuit.

total resistanCe = ..cusunasmmmnmmsaanisvmsm s s [2]

(ii) Explain what happens to the force on YZ as switch S2 is closed.

[Total: 10]
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OR

12 Fig. 12.1 shows a transformer connecting an overhead 25 000 V electrical power line to
a house.

(a)

(b)

(c)

(d)

overhead power line
25000V _

transformer iron core

Fig. 12.1 (not to scale)
State whether coil A or coil B in the transformer has the larger number of turns.

Give a reason for your answer.

One purpose of using an iron core in the transformer is to increase the magnetic
field inside coil A.

State one other purpose of using the iron core.

The voltage supplied to the house is 250 V. The number of turns in coil A is 5000.

Calculate the number of turns in coil B.

nUMber of tUIMS = cnsmmmunrmnasmse s [2]

BP~183
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(e) The generator that supplies the electric power contains a coil that rotates between
the poles of a magnet.

The coil rotates 50 times in one second and produces an alternating voltage output
with a maximum value of 500 V.

(i) On the grid in Fig. 12.2, sketch a voltage—time graph showing the output

voltage. (2]
500
voltage/V
0
0 0.01 0.02 0.03 time/s
-500
Fig. 12.2

(ii) The output voltage from the generator is stepped up by a transformer. The
electrical energy then passes along a transmission line to a distant house.

Explain why
1. a high voltage is used for the transmission of electrical energy,

[Total 10]

END OF PAPER
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4E Pure Physics
Prelim 2023

Marking Scheme

Paper 2 Section A

d= (a under graph)
=200x20
=40 m (2 sf)

1]
g

1(b)

The ball starts from rest, and there is negligible/ no air resistance.

AND
Resuitant force is the weight of the ball. OR
F = ma, ball accelerates (gravitational acceleratlon =10 m/s?)

M1

As its speed increases, air resistance increases.
Hence resultant force decreases (FR W-AR), and
acceleration decreases.

[

Eventually at terminal velocrty air resistance is equal to weight
AND

resultant foroe becomes zero, OR

forces are balanc;ed,

hence there is rio acceleration.

(11

1{c)

2(a)

Force of ball én Earth AND
equal and opposite direction

(1]

Air molecules in the bag are moving randomly and [1]
continuously.
As it collides with the (inside of the) bag, it exerts a force AND [1]

Since P = F/A, pressure is exerted.
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2(b)(i)

P4 =Pz

[1]
80 000 x 500 = 100 000 x V2 [11
V=400 cm®
2(b)(ii) | Any 2 from: 2]
s 1o air molecules escape
e temperature remains constant
e air molecules obey ideal gas laws
TOTAL| [6]
3(3) Pgas = PO + PL
=1.0 x 10°+ hpg
=1.0 x 10% + (0.57 x 1.4 x 10*x 10) [2]
=179 800
= 180 000 Pa (2sf) [1]
3(b) When air is heated, molecules move faster AND hit the walls of [1]
the tube more frequently with larger force.
{(As the volume is constant,) pressure increases. {11
(The higher pressure of trapped air pushes down the liquid,) [1]
causing x to increase.
, = TOTAL| _[6]
4(a) [When an object is in equitibrium, 1]
the sum of clockwise moments about a point is equal to the sum of [1]
antlclockmse moment about the same pomt
4(b) |The perpendicutar distance of rubber band to puvot is smaller than [1]
that of the mass. Since moment = Fxd, (to generate the same
- | moment, Jithasa Iarger force.
4(c} |ACW moment = CW moment=F xd '
Fx2.0=4.0x18 (1]
F=36N(2sf) [
4(d) |Ifthe weith of _XY ns included, the CW moment will increase. [11
(Moment = F x d, since distance of rubber band to pivot remains
unchanged,) the force of rubber band will be larger to generate the
larger moment.
5(a) | The specific latent heat of a substance is the amount of energy
needed to change the state of 1 kg of the substance
without changing its temperature [1]
5(b)(i) | Q= m
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5(b)(ii) | Heat is conducted through the glass funnel to the ice.
6(a) |Real
el i T [2]
il
‘ 3‘ 525
ol converginig-lens e
6{c} |15.0cm ]

Any one:
solar energy and hydroelectric generation

7(a) | There is charging by friction AND 1]

Charges/ electrons transfer occurred between the person and the
carpet when he walked across it.
As the hand touched a (metal) door handle, discharging happened 1]
and hence he feit an electric shock OR
Charge flow between the person and handle.

7(b)(i} | The drops repel each other [11
as they are like charges/ have the same charge 1

~
7(b)(ii) | The drops are attracted by the leg as unlike charges attract. 11

=1.512 x 10°

8(b)(i) | Ex=%mv*
=% x4.2x10"x 16° [l
=4.725x10° :
=4.7x10%J (2 sf) (1]
8(b)(ii) [E=Pt
=8.4 x10°x 30 x 60 11
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5x10°0

[1]

8(b)(iii)

Efficiency = Eou / Ein X 100%
=(1.512 x 10°)/(4.725 x 10°) x 100%
=32 %

9(a)

Adjust the variable reéiston" fheostat to change the effective
resistance and current of the circuit.

1]
1

I]

9(b)(i)

(For a metallic conductor,) the current passing through it is directly
proportional to the potentiat difference across it

[

Provided that physical conditions OR
temperature remains constant

(1]

9(b)(ii)

R=V/
R:=76/(320x10% =240
R:=52/(220x10% =24 Q
R:=24/(100x10%) =24 Q

(1]

a(b)(ii})

For the first and second readings, | >200 mA, student should use the
0-10 A ammeter. B

For the third reading, sfudent shoutdz_use the 0-200 mA ammeter.

(1

TOTAL

5]
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Paper 2 Section B

10(a)(i)

Any two:
# boiling is a fast process but evaporation is a slow process
¢ boiling occurs throughout the liquid but evaporation occurs
only at the surface
e bubbles are formed during boiling but not evaporation
» boiling occurs at boiling point but evaporation occurs at any
temperature

10(a)(ii)

Energy is used to break intermolecular bonds OR overcome
intermolecular forces of liquid.

Molecules move further apart OR
increase in internal/ potential energy.

)

10{b)(i)

Fort=1.0min
m=pV
=1000x46x10°=46kg

Fort=10s
m=4.6/60
=(.0766
=(.076 kg

1

[

10(b)(ii)

In one minute:

Q =mcA8

= 0.0766 x 4200 x (37 — 16)
=6760 J

In one second:
=6760/60
=113 ‘
=110 J (2 sf)

(1

M
i

10(b)(if))

1(

in the event of electrical fault, @arthing protects the user from
electrocution by allowing current to go to Earth safely

v =dlt= 1000/ (5.0 x 10%)
=2.0x 10

n=ch =(3.0 x 10%) /(2.0 x 10%)
=15

M

il

)

11(b)

n=sini/sinr
sinr=sin35°/1.5
r=2248

=22.5°

[
(11
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>>11(c)(i}

(The single pulse of light enters the optical fibre at angles of
incidence like that of ray 1, 2 and 3.) They exit as 3 pulses of light
at 10.0 ps, 10.3 ys and 10.8 us respectively.

[l

11(c)(i))

brightness

4.8 48 50 8% 82 53 54 55 5.6

thys

(2]

11(c)(ii)

1/{0.9x 10°)
=1.1x10°

[1]
[1]

11(c)(iv)

12

Over very long distances, the pulses of light exiting will have
longer range of duration in the optical fibre. The subsequent
puises of light entering the fibre will take much longer time, to
avoid overlapping of light.

Data transmission will be much slower.

12

OR

12(ali) |[I=V/Re
=121/{20 + 28) [1]
=0.25A 1

12(a)(ii) | a current carrying conductor will experience a force when it is M
placed in a magnetic field )

12(a)(iii) | According fo Fleming's Left Hand Rule, [
The magnetic field line is to the right, and current fravelling from Z [1]
to Y (is into the page.}

a downward force is exerted on YZ. [1]

12(b)(i) |Re=(1/R1+ 1/R2)" +Rs
=(1/30 + 1/20)" + 28 M
=12+28=400Q 1]

12(b)(ii) | Current in YZ is higher (as Re decreases) 11
(in the same magnetic field) the force exerted on YZ will increase. 11

12(a)

Coil A as it is the primary coil of a step-down fransformer {(and will
have more turns than coil B)
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12(b)

Iron core links the magnetic field from the primary coil to the secondary
coil.

(1]

12{c)

Coil B experience a changing magnetic field and emf is induced
to oppose the change producing it.

]

12(d)

Ng/Na=VsiVa
Np = {250/ 25000) x 5000
= 50

(]
[

12(e)i)

500 N

voltage/V

0
0 0. 0/02 0.03 time/s

~500

(2]

12(e)ii)
1

(since P= [V) Transmission at high voltage to keep current low.

(1]

With low current, less heat is lost OR
thickness of transmission cable can be reduced which will cost

less.

[

12(e)(i)
2

The high voltage will damage household appliances, hence it has
to be lowered using a step-down transformer OR

High voltage is dangerous fo be used in the household.

[
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