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The diagram shows the path travelled by a car from P to S.

D.
F

5 km Q

3 km

What is the displacement of the car?

A 5.0 km B

6.8 km C 8.2 km

D 9.0 km

The velocity-time graph shown represents the motion of an object fromf=0tof=T,s

byl
O
IN

Which of the following describes the motion of the object?

t/s

From O to T,

FromT,to T,

increasing acceleration

decreasing acceleration

uniform acceleration

decreasing acceleration

uniform deceileration

uniform deceleration

o0 w>»

uniform deceleration

uniform acceleration
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3 A brick, initially at rest, falls from a height of h and took 2.0 s to reach the ground.

ground

The acceleration of free fall, g = 10 m/s®.

What is the height h of the brick?

A 10m
B 20m
Cc 30m
D 40m

4  Which statement about the net force acting on an object is correct?

A A net force is needed to keep an object moving with uniform velocity.

B A net force is needed to keep an object moving with increasing velocity.

Cc A net force is needed to keep an object moving with constant speed in a straight
line

D Net force is zero if the object is slowing down.
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5 Different slotted masses m were hung on the end of a spring balance.

spring balance

[ ]slotted mass m

The gravitational force F acting on each of the mass was measured using the balance.
Which graph shows the relationship between the gravitational force, F and the mass m?

A B

¥
3
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6 The diagram shows a uniform beam pivoted at the centre.

040m. 0.20cm

AN

<

2.0 kg 1.0kg

Two loads 2.0 kg and 1.0 kg are suspended as shown.
In order to balance the beam, a third load is added to the right of the pivot.

What is the mass of the load and how far from the pivot must it be attached?

Load/kg Distance from pivot /m
A 1 0.40
B 2 0.10
(03 2 0.30
D 3 0.10

7 Four blocks, each made from a different material, are placed on scales and balanced as
shown in the diagrams.

In which diagram does the block have the greatest density?

200g 200cm3
mass. block

block \}
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8 The diagram shows two identical containers containing liquid P and liquid Q.

15 cml

Water spurts out the same horizontal distance D when the depth of liquid P is 15 cm
and the depth of liquid Q is 20 cm,

The density of liquid P is 2.00 gicm?®.

What is the density of liquid Q in g/lcm® ?

A 0.67 B 1.30 Cc 1.50 D 2.70

9 Mark holds a bowling ball in a fixed position.

Which statement regarding the work done on the ball is correct?

The work done depends on the weight of the ball.
The work done depends on mass of the ball.

The work done is zero.

The work done depends on the way he holds the ball.

B v B
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10 A crate of mass 25 kg is pushed up a rough inclined plane.

<_rough incline plane

= A4

The total work done on the crate from P to Q is 1500 J.
The gravitational field strength, g = 10 N/kg.

How much work is done against friction?

250 J
500 J
1000 J
2000 J

o0 w >

11 Sam of mass 75kg runs up to the top of a building in 5 minutes.
There are 260 steps, each 0.18 m high.

The gravitational field strength, g = 10 N/kg.

What is Sam’s mechanical power?

11.7W
65.0 W
117 W
7020 W

ooOow>»

12 Two marbles, A and B are dropped to the ground from the roof of the school.
The mass of marble A is 2 times the mass of marble B.
Air resistance can be neglected.

What is the kinetic energy of marble A just before hitting the ground?

the same kinetic energy as marble B.
2 times the kinetic energy of B.

% the kinetic energy of B.

4 times the kinetic energy of B.

ooOow>»
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13 The diagram shows a roller-coaster cart starting from rest at point A and moving down a

smooth track to past point B.

rest

roller-coaster cart
The gravitational field strength, g = 10 N/kg.
What is its speed at point B?
A 10 m/s
B 20 m/s
Cc 20 m/s
D 40 m/s
14 Illluminated smoke particles, suspended in air, are viewed with a microscope.
They are seen to move randomly.
smoke @2 e
particle ‘e @
©®
T N
Se
3> o
What does the motion of smoke particles tell us about the molecular movement of air
molecules?
A Air molecules are in continuous motion.
B Air molecules moves in clusters.
C Air molecules move just as fast as smoke particles
D Air molecules have the same amount of average kinetic energy at different
temperature.
Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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15 Which of the following about internal energy is correct?

A The temperature of a body is a measure of the total internal energy of the body.

B The internal energy is a measure of the total kinetic and potential energy of the
molecules in the body.

c Two bodies at the same temperature always have the same amount of internal
energy.

D The internal energy of a body will increase if the temperature decreases.

16  Air was pumped into a balloon. The balloon is then connected to a sealed can.

The can is then placed in a container of ice water as shown in the diagram.

;1 balloon

sealed can containing air

container filled
with ice water

What will happen to the balloon when placed inside the container of ice water?

A The balloon will increase in size because the pressure inside the balloon
decreases.

B The balloon will increase in size because the pressure outside the balloon
decreases.

C The balloon will decrease in size because the pressure inside the balioon
decreases.

D The balloon will decrease in size because the pressure outside the balloon
increases.
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17 When a thermometer was placed in pure melting ice the mercury thread has a length of
7.0 cm measured from the end of the thermometer bulb,as shown in the diagram.

When placed in steam from water boiling at 100°C the mercury thread increases by a
length of 25.0 cm.

O
N -__\.-1OOC
- -Fo1--1--80°C
25cm
Xcm
—HH-¥--0c
> 7.0cm
L \

What is the length of the thread X in cm if the thermometer measures 80°C ?

20
21
27
28

OO0 W >
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18 The experimental setup shown is used to determine the specific heat capacities of four
different liquids W, X, Y, and Z.

The bunsen burner is switched on for the same period of time for each substance of the
same mass.

thermometer

liquid

to gas supply sesEEETEE AE

Neglecting energy loss to the surroundings, which of the following substances has the
largest specific heat capacity?

Liquid Rise in temperature /°C
A w 8
B X 7
Cc Y 6
D yA 5

19 A piece of iron feels colder than a piece of wood when touched.

Which of the following statements explains why?

Iron is a better thermal conductor than wood.

Iron surface is smoother than wood.

The temperature of the piece of iron is lower than the wood.
Wood is a better thermal conductor than iron.

o0 w>»

Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016




Page 12 of 22

20 A piece of solid wax in a test-tube is heated in a water bath.

A
T —

pa

[ —-- thermoreter

Y
|

|

heat

A graph of temperature-time graph is plotted.

» time

Which of the following statements is correct?

The boiling point of wax is 70°C.

Only liguid wax is present between P and Q.

No thermal energy is absorbed by the wax between in the horizontal section PQ.
There is an increase in internal energy of the wax in the horizontal section PQ.

o0 w>

21 Which of the following statements about wave motion is incorrect?

Longitudinal waves are characterized by rarefactions and compressions.
Longitudinal waves can be represented by displacement-distance graphs.
Transverse wave transmit energy by transferring matter.

Transverse waves are characterized by crests and troughs.

o0 w>
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A transverse wave is travelling to the right as shown.

— > Motion of wave

, \
'f(,'/—\\\ /— s‘&,‘
/e SN
: ,  Equilibrium position

What is the direction of motion of P at this instant?

momentarily at rest.
moving downwards.
moving to the right.
moving upwards.

oo w>»

A ripple tank filled with water is used to study waves.

The diagram shows some wavefronts when viewed from the top.

A
\4

12 cm

The frequency of the water waves is 20 Hz.

What is the wave speed in m/s?

0.20
0.40
0.80
1.20

o w>»
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24 A boy sees an object is through a periscope.

The periscope is made from 2 mirrors as shown in the diagram.

Lol 4
&
e
LAy
fAiiw; -
g é v
1
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i
i
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i
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i
|
i
5
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A
e e o L
- A
dr' ,{{E Qﬁ%
Eye * Ry

Which of the following statements is correct?

The image is magnified.

The image is laterally inverted.
The image is virtual.

The image is inverted.

> OO m>

25 ray of light travelling in air enters a semi-circular glass block.

36¢°

A student measures the angle of incidence 36° and the corresponding angle of
refraction as 60°.

What is the refractive index of the glass block?

A 0.60
B 0.69
Cc 1.47
D 1.67
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26 An object is placed at a distance between one focal length and two focal lengths from
the centre of a converging lens.

Where is the image formed?

A on the opposite side of the object and formed more than two focal length from
the lens.

B on the opposite side of the object and formed very close to the lens.

C on the same side as the object and formed more than two focal lengths from the
lens.

D on the same side as the object and formed very close to the lens.

27 In the diagram | is the image of an object O formed by the lens.

Where should the lens placed?

Position of lens
P

oo w>
w A0 O

28 Which of the following electromagnetic waves has the longest wavelength?

A infra-red radiation
B red light

C ultra-violet radiation
D violet light
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29 A and B are two insulated uncharged metal spheres touching each other and hung on
threads.
A positively-charged sphere C mounted on a plastic stand is brought near to B.

Which of the following diagrams shows the correct distribution of the charges on the

spheres?
:% ¢
A B

A B

Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016




30 Two opposite charged spheres are shown in the diagram.

Page 17 of 22

OO

Which of the following diagrams best represent the resultant electric field between the 2

charged spheres?

A - N
: . k X
) * e
P Y ) 4 ?’x
ﬁf &\g / T \ // \[Q\\\
C
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31 Inthe circuit 9 J of energy is supplied by a battery when 3 C of charges passes through
it.

battery

bk
O

g A
resistor

Which of the following statements is true?

The electromotive force of the battery is 3 V.
The electromotive force of the battery is 27 V.
The current flowing in the circuit is 1 A.

The resistance in the circuit is 3 Q.

oo wm>»

32 Alampis rated 100 W, 200 V.

What is the resistance of the lamp and the current drawn during normal operation?

Resistance / Q Current/ A
A 2.0 2.0
B 200 0.5
C 200 2.0
D 400 0.5
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33 A6V battery is connected across a 15 Q uniform resistance wire as shown in the
diagram.

|

1 1‘_._. d— 150

j@J ’

.

| S——

Which of the following graphs best represents the variation of the voltmeter reading with
the distance d?

A voltmeter reading B voltmeter reading

voltmeter reading voltmeter reading

34 The figure shows a circuit with a solenoid wound on a wooden rod.

wooden rod

How can the magnetic field around the solenoid be increased?

A increase the resistance of the rheostat.
B increase the length of the wooden rod.
C increase the voltage of the battery.
D decrease the current in the circuit.
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35 The diagram shows the position of the coil after it has rotated through 90° in a magnetic
field.

H

Which of the following statements is true about the coil in this position?

The part of the wire WX has no force acting on it.

The part of the wire ZY has no force acting on it.

There is no moment produced by both the parts of the wire WX and YZ.
There is no current through the coil.

ooOow>

36 The diagram shows a transformer.

200V 8 % <V> \Eflc‘)ft.meter

The number of turns in the secondary coil is 100, the primary voltage is 200 V and the
voltmeter reads 10 V.

What is the number of turns in the primary coil?

2000
1000
200
50

OO w>»
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37 The diagram shows a simple generator.

direction of rotation

Which of the following shows the variation of the electromotive force (emf) generated
with time?

em.f.

time

i "]'

38 An electrical signal is fed into a cathode ray oscilloscope. The diagram shows the
waveform displayed on the screen at a particular instant.

~ Y-gain control: 4 V om’”

{  Time base: 10 ms cm™

What is the peak voltage and the frequency of the signal?

peak voltage / V frequency / Hz
A 1.5 25
B 1.5 40
c 6.0 25
D 6.0 40
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39 The core of a transformer is usually laminated.

gomael .,
P P
wipsd Luiput
viEtage wiiage
o 3 S
L

What is the purpose of this design?

improves the circulation of air in the core.
increases the flux linkage in the coil.
reduces heat loss in the core.

reduces heat loss in the coil.

oo w>P

40 Electricity is transmitted at very high voltage over long distance.

XXXXxxxxxxx:’ -

What is the reason for doing this?

Less energy is lost in the cables.
It is safer to transmit electricity when the voltage is high.
The cables do not require insulation.

oo w>»

End of Paper

Electricity is transmitted faster along the cables when the voltage is high.
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1 The diagram shows the path travelled by a car from P to S.

P. 5km Q

3 km

What is the displacement of the car?

A 5.0 km B 6.8 km C 8.2 km D 9.0 km

2 The velocity-time graph shown represents the motion of an object fromt=0tot=T.s

Ty T,

Which of the following describes the motion of the object?

From 0 to T+ From T1to T»
A increasing acceleration | decreasing acceleration
B uniform acceleration decreasing acceleration
C uniform deceleration uniform deceleration
D uniform deceleration uniform acceleration
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3 A brick, initially at rest, falls from a height of h and took 2.0 s to reach the ground.

ground

The acceleration of free fall, g = 10 m/s2.

What is the height h of the brick?

A 10m
B 20 m
C 30m
D 40 m

4 Which statement about the net force acting on an object is correct?

A A net force is needed to keep an object moving with uniform velocity.

B A net force is needed to keep an object moving with increasing velocity.

C A net force is needed to keep an object moving with constant speed in a straight
line

D Net force is zero if the object is slowing down.
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5 Different slotted masses m were hung on the end of a spring balance.

spring balance

[ ]slotted mass m

The gravitational force F acting on each of the mass was measured using the balance.
Which graph shows the relationship between the gravitational force, F and the mass m?

A B

v
3
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6 The diagram shows a uniform beam pivoted at the centre.

040m_ 0.20cm

A\

2.0kg 1.0 kg

Two loads 2.0 kg and 1.0 kg are suspended as shown.
In order to balance the beam, a third load is added to the right of the pivot.

What is the mass of the load and how far from the pivot must it be attached?

Load/kg Distance from pivot /m
A 1 0.40
B 2 0.10
C 2 0.30
D 3 0.10

7 Four blocks, each made from a different material, are placed on scales and balanced as
shown in the diagrams.

In which diagram does the block have the greatest density?

block

mass  block
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8 The diagram shows two identical containers containing liquid P and liquid Q.

15 cml

Water spurts out the same horizontal distance D when the depth of liquid P is 15 cm
and the depth of liquid Q is 20 cm,

The density of liquid P is 2.00 g/cm?3.

What is the density of liquid Q in g/cm?® ?

A 0.67 B 1.30 C 1.50 D 2.70

9 Mark holds a bowling ball in a fixed position.

Which statement regarding the work done on the ball is correct?

The work done depends on the weight of the ball.
The work done depends on mass of the ball.

The work done is zero.

The work done depends on the way he holds the ball.

OO0 wW>
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10 A crate of mass 25 kg is pushed up a rough inclined plane.

<\__rough incline plane

The total work done on the crate from P to Q is 1500 J.
The gravitational field strength, g = 10 N/kg.

How much work is done against friction?

A 250 J
B 500 J
C 1000 J
D 2000 J

11 Sam of mass 75kg runs up to the top of a building in 5 minutes.
There are 260 steps, each 0.18 m high.

The gravitational field strength, g = 10 N/kg.

What is Sam’s mechanical power?

A 11.7W
B 65.0 W
C 117 W
D 7020 W

12 Two marbles, A and B are dropped to the ground from the roof of the school.
The mass of marble A is 2 times the mass of marble B.
Air resistance can be neglected.

What is the kinetic energy of marble A just before hitting the ground?

the same kinetic energy as marble B.
2 times the kinetic energy of B.

2 the kinetic energy of B.

4 times the kinetic energy of B.

OO0 w>
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13 The diagram shows a roller-coaster cart starting from rest at point A and moving down a
smooth track to past point B.

rest

roller-coaster cart

50 m

The gravitational field strength, g = 10 N/kg.

What is its speed at point B?

A 10 m/s
B 20 m/s
C 30 m/s
D 40 m/s

14 llluminated smoke particles, suspended in air, are viewed with a microscope.

They are seen to move randomly.

smoke > @ @@
5\«0

particle o v
0®
o) @
(@~
@2 oo
e P @

What does the motion of smoke particles tell us about the molecular movement of air

molecules?

A Air molecules are in continuous motion.

B Air molecules moves in clusters.

C Air molecules move just as fast as smoke particles

D Air molecules have the same amount of average kinetic energy at different

temperature.

Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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15 Which of the following about internal energy is correct?

A The temperature of a body is a measure of the total internal energy of the body.

B The internal energy is a measure of the total kinetic and potential energy of the
molecules in the body.

C Two bodies at the same temperature always have the same amount of internal
energy.

D The internal energy of a body will increase if the temperature decreases.

16  Air was pumped into a balloon. The balloon is then connected to a sealed can.

The can is then placed in a container of ice water as shown in the diagram.

balloon

sealed can containing air

“WWU‘WWWWU‘WU‘WU‘WWWWU‘WU‘WU‘WE . .
Fooomessmsrnmrramrrsres container filled

2o
FhETERERE R R EREREERER R with ice water
=

What will happen to the balloon when placed inside the container of ice water?

A The balloon will increase in size because the pressure inside the balloon
decreases.

B The balloon will increase in size because the pressure outside the balloon
decreases.

C The balloon will decrease in size because the pressure inside the balloon
decreases.

D The balloon will decrease in size because the pressure outside the balloon
increases.
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17 When a thermometer was placed in pure melting ice the mercury thread has a length of
7.0 cm measured from the end of the thermometer bulb,as shown in the diagram.

When placed in steam from water boiling at 100°C the mercury thread increases by a
length of 25.0 cm.

---FH4----100°C
ANTrg1- - -80°C
25cm
Xcm
--14--X¥--0°C
? 7.0 cm
L' y

What is the length of the thread X in cm if the thermometer measures 80°C ?

A 20
B 21
C 27
D 28

Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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18 The experimental setup shown is used to determine the specific heat capacities of four
different liquids W, X, Y, and Z.

The bunsen burner is switched on for the same period of time for each substance of the
same mass.

thermometer

liquid

Neglecting energy loss to the surroundings, which of the following substances has the
largest specific heat capacity?

Liquid Rise in temperature /oC
A w 8
B X 7
C Y 6
D Z 5

19 A piece of iron feels colder than a piece of wood when touched.

Which of the following statements explains why?

Iron is a better thermal conductor than wood.

Iron surface is smoother than wood.

The temperature of the piece of iron is lower than the wood.
Wood is a better thermal conductor than iron.

OO0 w>»
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20 A piece of solid wax in a test-tube is heated in a water bath.

A graph of temperature-time graph is plotted.

Which of the following statements is correct?

The boiling point of wax is 70°C.

Only liquid wax is present between P and Q.

No thermal energy is absorbed by the wax between in the horizontal section PQ.
There is an increase in internal energy of the wax in the horizontal section PQ.

OO0 w>

21  Which of the following statements about wave motion is incorrect?

A Longitudinal waves are characterized by rarefactions and compressions.
B Longitudinal waves can be represented by displacement-distance graphs.
C Transverse wave transmit energy by transferring matter.

D Transverse waves are characterized by crests and troughs.
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22  Atransverse wave is travelling to the right as shown.

— > Motion of wave

/

/ P

f . Equilibrium position

What is the direction of motion of P at this instant?

momentarily at rest.
moving downwards.
moving to the right.
moving upwards.

OO w>

23  Arripple tank filled with water is used to study waves.

The diagram shows some wavefronts when viewed from the top.

«—  »
12 cm

The frequency of the water waves is 20 Hz.

What is the wave speed in m/s?

A 0.20
B 0.40
C 0.80
D 1.20

Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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24 A boy sees an object is through a periscope.
The periscope is made from 2 mirrors as shown in the diagram.

i

LAl - - 4 -

:Jf/

Which of the following statements is correct?

The image is magnified.

The image is laterally inverted.
The image is virtual.

The image is inverted.

OO0 w>

25 Avray of light travelling in air enters a semi-circular glass block.

A student measures the angle of incidence 36° and the corresponding angle of
refraction as 60°.

What is the refractive index of the glass block?

A 0.60
B 0.69
C 1.47
D 1.67
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26 An object is placed at a distance between one focal length and two focal lengths from
the centre of a converging lens.

Where is the image formed?

A on the opposite side of the object and formed more than two focal length from
the lens.

B on the opposite side of the object and formed very close to the lens.

C on the same side as the object and formed more than two focal lengths from the
lens.

D on the same side as the object and formed very close to the lens.

27 Inthe diagram | is the image of an object O formed by the lens.

Where should the lens placed?

Position of lens
P

o0 m >
mw 30O

28  Which of the following electromagnetic waves has the longest wavelength?

A infra-red radiation
B red light

C ultra-violet radiation
D violet light

Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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29 A and B are two insulated uncharged metal spheres touching each other and hung on
threads.

A positively-charged sphere C mounted on a plastic stand is brought near to B.

Which of the following diagrams shows the correct distribution of the charges on the
spheres?

00§ o

C

Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016



Page 17 of 22

30 Two opposite charged spheres are shown in the diagram.

OO

Which of the following diagrams best represent the resultant electric field between the 2
charged spheres?

A _ B

20t e
ZUS

O——O

I \ /
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31 Inthe circuit 9 J of energy is supplied by a battery when 3 C of charges passes through
it.

battery
|I II

T

7
—

resistor

Which of the following statements is true?

The electromotive force of the battery is 3 V.
The electromotive force of the battery is 27 V.
The current flowing in the circuit is 1 A.

The resistance in the circuit is 3 Q.

0O w>

32 Alamp is rated 100 W, 200 V.

What is the resistance of the lamp and the current drawn during normal operation?

Resistance / Q Current/ A
A 2.0 2.0
B 200 0.5
C 200 2.0
D 400 0.5

Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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B8 A6V battery is connected across a 15 Q uniform resistance wire as shown in the
diagram.

Which of the following graphs best represents the variation of the voltmeter reading with
the distance d?

A voltmeter reading B voltmeter reading

voltmeter reading voltmeter reading

34 The figure shows a circuit with a solenoid wound on a wooden rod.

wooden rod

How can the magnetic field around the solenoid be increased?

A increase the resistance of the rheostat.
B increase the length of the wooden rod.
C increase the voltage of the battery.
D decrease the current in the circuit.
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35 The diagram shows the position of the coil after it has rotated through 90° in a magnetic
field.

Which of the following statements is true about the coil in this position?

The part of the wire WX has no force acting on it.

The part of the wire ZY has no force acting on it.

There is no moment produced by both the parts of the wire WX and YZ.
There is no current through the coil.

0O w>

36 The diagram shows a transformer.

The number of turns in the secondary coil is 100, the primary voltage is 200 V and the
voltmeter reads 10 V.

What is the number of turns in the primary coil?

A 2000
B 1000
C 200
D 50
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B The diagram shows a simple generator.

direction of rotation

carbon brush

Which of the following shows the variation of the electromotive force (emf) generated
with time?

B8 An electrical signal is fed into a cathode ray oscilloscope. The diagram shows the
waveform displayed on the screen at a particular instant.

2 cmjj

<>

2 c

What is the peak voltage and the frequency of the signal?

peak voltage / V frequency / Hz
A 1.5 25
B 1.5 40
C 6.0 25
D 6.0 40
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B8 The core of a transformer is usually [EINEICEN

core

primary coil

o

input
voltage

¢ D——

What is the purpose of this design?

improves the circulation of air in the core.
increases the flux linkage in the coil.
reduces heat loss in the core.

reduces heat loss in the caoil.

o0 w>

40 Electricity is transmitted at very high voltage over long distance.

< TE T D

What is the reason for doing this?

Electricity is transmitted faster along the cables when the voltage is high.
Less energy is lost in the cables.

It is safer to transmit electricity when the voltage is high.

The cables do not require insulation.

OO wm>

End of Paper

Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016



Page 2 of 24

Section A [50 marks]
Answer all the questions in this section in the spaces provided.

1 It was a rainy day and Joanna looks out of her bedroom window. She noticed that drops of
water were falling from a crack in the gutter as shown in Fig. 1.1.

Top of Joanna's —
window

“\\ ~ X
‘ ked
T

i
| s J Water drops
l / ’
u:u/
e
e ground

Fig. 1.1
Being a conscientious Physics student, she decided to find the time between one drop and the
next.

She started her stopwatch when a drop came into view at the top of her window and count it as
“zero”. She stopped her stopwatch when the 20" drop came into view.

The reading on the stopwatch was 6.8 s.
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(a) (i) Calculate the time interval between one drop and the next.

(i) Explain how timing 20 intervals instead of 1 interval will improve the accuracy of

(a)(i).
1

(b) Using Fig. 1.1, estimate the time for a drop to fall from the top of Joanna’'s window to

the ground.

time = ... s [2]

(c) Fig. 1.1 shows that the drops get further apart as they fall closer to the ground.

Explain why this happens.

............................................................................................................. [1]
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2 A car is travelling on a straight level road. Fig. 2.1 shows two horizontal forces that act on the
car. Force P is caused by air resistance and friction.

force P force Q

O0—0O

Fig. 2.1
(a) The forward force Q and the backward force P are equal.
Describe the motion of the car.
............................................................................................................ (1]
(b) The mass of the car is 1000 kg.

Force Q increases to 6000 N. This causes the car to accelerate initially at 1.5 m/s?.

Determine the size of force P.

forceP=.....ccoocceiiinnne. [3]

(c) Force Q remains constant at 6000 N.

Explain why the acceleration of the car decreases as the car continues along the
level road.
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3 Fig. 3.1 shows a crane loading containers onto a ship.

crane
6m J
i ,..;;\1’;;::"
: e ) P
i “,:,;:;f/’ i
Large & /
concrete I . _ Z18m
blocks .. / . Weight of
container
2 tower = 45000 N
i
2 \ ] }
Fig. 3.1
(a) State the meaning of the term “moment” of a force. 1]

(b) Calculate the moment of the container about the tower shown in Fig. 3.1.

moment of container=.................. (1]

(c) The large concrete blocks are meant to counterbalance the effect of the container.

Determine the weight of the concrete blocks.

weight of concrete blocks = ..................... 2]

(d) The weight of the crane is 10500 N and it sits on the tower.

Calculate the normal force exerted by the tower on the crane.

normal force = ................... (2]
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4 (a) Fig. 4.1 shows a paper cup in which hot tea is served at a fast-food outlet. The paper cup
is constructed from two layers of cardboard as shown in Fig. 4.2.

Paper cup Cross-section view
of paper cup

Layer of corrugated cardhoard glued
onto a layer of cardboard, with air
trapped hetween them

Fig. 4.1 Fig. 4.2
It is covered with a thin plastic lid.

(i) State two ways in which thermal energy loss may be reduced by the lid.

(ii) State two reasons why the layer of corrugated cardboard enables a person to hold
the cup with her fingers even though the tea inside the cup is at a high temperature.

L PSRRI
2
.................................................................................................. [2]
(b) (i) State the meaning of the term heat capacity.
.............................................................................................................. M
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(ii) At another fast-food outlet, tea may be served in 2 types of clay mugs. The 2 types of
mugs have the same dimensions but have different heat capacities as they are made
from different types of clay.

When hot tea is poured into either one of the 2 types of mugs, the temperature of the
tea always drop due to absorption of some thermal energy by the mugs.

If type A mug has a higher heat capacity than type B, state and explain which mug
causes the least drop in temperature of the hot tea.

MUG: oo
EXPlaNAtioN: ...
[2]
5 A stretched string is vibrating between two fixed ends. Fig. 5.1 shows how the string is
vibrating.
fixed end string . fixed end
Fig. 5.1
(a) State the name of the quantity a and b labelled in Fig. 5.1.
2 (1]
(b) The string causes sound to be transmitted through the air.
(i) Describe how the string causes the sound.
-[2]
(ii) State what happens to the sound as the quantity, a decreases.
1

Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2016



Page 10 of 24

(i) Describe and explain:

the movement of charges (if any) between the conducting sphere and the aluminium
ball.

(ii) Draw on Fig. 7.3 the final position of the aluminium ball and label it as d(ii). [1]
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8 Fig. 8.1 shows a type of electric door lock.

iron bolt

L door opens in

Spring this direction

view from above

Fig. 8.1

The lock is closed when the position of the iron bolt is as shown in Fig. 8.1.

(a)  Explain how closing the switch in the circuit allows the door to be opened.

2]

(b) The door’s iron bolt is changed, and a thicker, stronger piece of iron is used. When
the switch is closed, the lock remains closed.

Without changing the bolt, suggest and explain two changes that could be made,
each of which would open the lock.

Change number 1 and explanation:

Change number 2 and explanation:
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6 Fig. 6.1 shows components in the electromagnetic spectrum.

Increasing frequency

Gamma | X-rays Light Infra- Radio-
red waves
Fig. 6.1
Two components are missing from Fig. 6.1.
(a) Complete Fig. 6.1 by adding the names of these missing components. [1]
(b) State one property, other than speed, that all electromagnetic waves have in common.

7 Fig. 7.1 shows a conducting sphere that has been given excess positive charges. The sphere is
mounted on an insulating stand.

—

- conducting sphere

__— insulating stand

Fig. 7.1
(a) Draw in Fig. 7.1 the distribution of the excess charges on the conducting sphere. [1]
(b) Draw in Fig. 7.1 the electric lines of force produced by these excess charges. [11
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(c) An electrically neutral aluminium ball suspended from a nylon string is brought near to
the conducting sphere. It is attracted towards the conducting sphere but NOT touching
the sphere as shown in Fig. 7.2.

~- conducting sphere

_— insulating stand

Fig. 7.2

Charges are induced on the aluminium ball as shown in Fig.7.2.

Explain, in terms of electric forces, why the aluminium ball is attracted towards the
positively charged conducting sphere.

(d) The aluminium ball is moved to the right such that it is allowed to touch the
conducting sphere as shown in Fig. 7.3.

--------

.,

“— conducting sphere

__—— Insulating stand

Fig. 7.3
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9 Fig.9.1 shows a bar magnet on a wooden turntable which is rotated by an electric motor at
a constant speed so that the ends of the magnet rotates pass the end, P, of a solenoid which
is connected to a centre-zero galvanometer.

(a)

(b)

rotating
turntable ™

S0

Centre-zero
galvanometer

Fig. 9.1

Describe the movement of the pointer of the galvanometer when the S-pole of
the magnet rotates pass P of the solenoid.

Describe the movement of the pointer of the galvanometer when the N-pole of
the magnet rotates pass P of the solenoid.

Methodist Girls’ School
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(c) On the axes shown in Fig. 9.2, sketch the graph to show how the voltage
reading shown on the galvanometer varies with time for a complete rotation of
the turntable. [2]

T = time for 1 complete rotation
Voltage

0 | i > time

Fig. 9.2
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Class Index Number

Name :

Section B (30 marks)

Answer all the questions in this section in the spaces provided. Answer only one of the two
alternative questions in Question 12,

10 Ultrasound waves are high frequency sound waves that can pass through the human
body to produce medical images.

When ultrasound waves are directed at human skin, most of the waves are reflected. In
fact, ultrasound waves are reflected at the boundaries of organs.

When a material known as ‘coupling agent’ is placed on the skin, most of the ultrasound
waves is able to pass through the skin and into the body. The coupling agent used is
usually a gel. Water is a good coupling agent. However, water is not used as it will run
off the surface of the skin.

(a) A scientist tests different coupling agents in an experiment.

Fig 10.1 shows a coupling agent being tested.

ultrasound transmitter ultrasound receiver

coupling agent’ | water

(gel) Fig. 10.1

The width of the coupling agent and the layer of water is kept constant by the
scientist during the experiment.

The table in Fig. 10.2 shows the results for coupling agents A, B, C, D, E, F and G.
They were tested using ultrasound of two different frequencies, 1.1 MHz and
3.0 MHz. The results show how well the waves pass through the coupling agent
compared with how they pass through water.

The results are shown as a percentage. 100% means that the coupling agent
behaves the same as water.
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coping | ceurrasoet | s somy
1.1 MHz /% 3.0 MHz / %
A 108 100
B 105 100
C 104 98
D 100 98
E 98 a0
F 89 89
G 88 92
Fig. 10.2

(i) State which coupling agent allows the most ultrasound to pass through at
both frequencies.

----------------------------------------------------------------------------------------------------------------------------------------

(ii) State which coupling agent perform the poorest in allowing ultrasound to pass
through.

----------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------

Fig. 10.3 shows an ultrasound device sending ultrasound waves into a patient’s body.

The waves enter the skin and body tissue and move towards a kidney. The body tissue
is mainly made of water.

skin

ultrasound device : /

kidney

coupling agent body tissue
Fig.10.3
The ultrasound device also detects ultrasound waves and is connected to an
oscilloscope.

Fig. 10.4 shows the trace on the screen of the oscilloscope. The intensity of the
ultrasound waves is measured in terms of voltage, pV.
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40 +
2
P . :
o 30
© .
3
e
c
3 M
@ 20
_'*:;', ....
5
2
£ -
5 10
E

0.0

0.0 5.0 10.0 15.0 20.0 250 time x10®/s

Fig. 10.4
J represents the intensity of the waves emitted by the ultrasound device.

(b) From Fig. 10.3 and the information in Fig. 10.4, explain the presence and intensity of

i K

[2]
(i) L

[1]
(i) M

(2]

-------------------------------------------------------------------------------------------------------------------------------------------
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(c) The speed of ultrasound waves in the body is 1500 m/s.

Use the information from Fig. 10.4 to calculate the maximum width of the kidney.

maximum width = ..., [3]
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11 (a) Fig 11.1 shows a piston supported by some gas trapped in a cylinder.

cylinder

piston
gas

TIT T TTTTTr

Fig 11.1

(i) Define pressure.

---------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------

(ii) The cross sectional area of the piston is 4.0 x 10 m? The pressure of
the gas inside the cylinder is 1.5 x 10° Pa. Atmospheric pressure is
1.0 x 10° Pa. The gravitational field strength g is 10 N/kg.

Determine the mass of the piston.
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(b) Fig 11.2 shows air in another cylinder at room temperature. The piston is free
to move in and out of the cylinder.

s piston
: 0 10 20 30cm
air at room / / .

temperature ™~ =

Fig 11.2

The cylinder is placed in a very cold freezer. The piston is observed to move
inwards and comes to rest as shown in Fig 11.3.

0 10 20 30cm®
cold air\\w | .

Fig 11.3

)] The pressure of air in the cylinder in Fig 11.2 is the same as the
pressure of the air in the cylinder in Fig 11.3.

. Explain in terms of the movement of particles, how the air in the
cylinder exerts a pressure.

-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

Il.  Explain why the pressure of the air in the cylinder remains
unchanged in both instances in Fig 11.2 and Fig 11.3.

-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

Sec 4 Preliminary Examination 2016
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(i) Explain what causes the piston to move inwards as the cylinder is
cooled when placed in a freezer.

-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------
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EITHER
12 (a) Fig. 12.1 shows a circuit with an ammeter reading of 0.50 A.

3.0Q

400

Fig 12.1

() Calculate the total resistance of the circuit.

total resistance = ... [3]

(i) Determine the reading of the voltmeter.

voltmeterreading = ..........cooveiiiininnn, [2]
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(b) Fig 12.2 shows a graph of potential difference against current of two resistance
wires A and B.

current
0.7

0.6 Vi

-
0.5 =

0.4

0.3

0.2 v

O . l f\/‘ <

0 0.5 1 1.5 2
potential difference

Fig 12.2

(i) Define the term “electrical resistance” of a resistance wire.

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

(ii) From the graph in Fig 12.2, state and explain which resistance wire has
a higher electrical resistance.

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

(c) A semi-conductor diode is a non-ohmic conductor that allows current to flow in
one direction only.

In Fig 12.3, sketch the graph of a semi-conductor diode.

L RI7Y

v

VIV

(2]
Fig 12.3
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OR
(a) Fig 12.3 shows a typical marking for electrical appliances, usually located on
the casing.

Manufacturers N
“orTisge Mak ——-SAFE BRAND

Madel No, ————}e K ODEL 3388

INPUT  220W/50H2

Ra{s/scé Vgl?gge, b q Rated Frequency
-V ar Volts - - Hz )
(-PowER Boowia 25 (] Hz or Hertz
i ;
Rated Consumyption { Rated Deauble Insufation s

Current - A, Amp of Amperes,
of Raled Power - Wor Walls )

Fig 12.3

(N State and explain why it is safer to use a 3-pin plug instead of a 2-pin
plug.

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

(i) An electrical appliance using a 2-pin plug is usually double insulated.
State the meaning of the term “double insulated” and explain its purpose
in terms of electrical safety.

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

(iii) “An electrical appliance of rated voltage less than 200 V must not be
connected directly to the 230 V a.c. household power supply.”

Explain the warning in terms of power.

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------
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(b) A lamp with a rating of “230 V, 500 W” is plugged into a socket of a household

unit. The voltage of the mains supply is 230 V. The cost of electrical energy is
$0.90 per kWh.

(i) Determine and explain the most suitable fuse rating for this lamp from
the following list: 1 A, 5 A& 13 A,

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

(ii) Calculate the cost of using this lamp for 3 hours.

End of Paper
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Physics Answers — Paper 2A Prelims 2016

a(i) | 6.85/20 c1
0.345s Al
(i) | Reduce error due to human reaction time. [more accurate not accepted as it | B1
is already stated in the question ]
b 4x(a) OR ({(4andabit)x (a) OR 5x (a) ecf Cl
1.36s 1.365 < anyvalue<1.70s 1.70s
1.36-1.70(s) Al
C drops accelerate/fall faster / increase speed / distance increase per unit B1
time
due to gravitational force acting on drop
a Moves with constant / uniform velocity / speed B1
b Resultant force, F = ma C1l
= 1000x 1.5
= 1500N
F = Q-P Bl
1500 {ecf) = 6000 - P
P = 6000 -1500
= 4500 N Al
C Air resistance increases as the car’s velocity increases. Bl
Resultant force decreases. B1
a Moment = turning effect of force about a fixed point/pivot B1
OR
Formula: F x perpendicular distance
b Moment = 45000 x 18
= 81x10° Nm {81000 Nm } B1
c Taking moments about the tower:
Anticlockwise moments = clockwise moments Bl
W x 6=281000 where W =weight of concrete blocks
W = 1.35x10° N {13500 N) Al
d normal force exerted by tower on crane = downward force on tower B1
normal force = 45000 + 13500 + 10500 = 6.90 x 10* N Al
a (i) | Radiation, convection, evaporation - any 2 B1, B1
{ii) | Cardboard is a poor conductor or goad insulator B1
Air is a poer coenductor or good insutator ANY 2 Bl
Reduced surface area in contact with fingers
b(i) | Heat or thermal energy to raise or lower or change temperature of a body B1
OR Substance not accepted
heat or energy to heat up a body
by 1 C or by 1K or by unit temperature.
{ii) | Mug with low thermal / heat capacity. B1
less heat needed to raise temperature OR absorbs less heat B1
a(i) | amplitude B1
(i} | Wavelength B1




b(i) | String moves air / vibrates air M1
Backwards and forwards OR
Up & down OR Al
Compressions & rarefactions
(i) | Gets guieter OR softer OR less loud. B1
(a) | Ultraviolet, microwaves B1
(b} | Do not need medium to transmit. Bl
{a) { B1, B1
\ - conducting sphere
(b)
- - insutating stand
At least 4 charges and 4 lines of electric force
{ariginate from centre of sphere)
c
Negative charges nearer to sphere - Bl B1
Attractive force stronger than repulsive force - Bl B1
d{i) | some_negative charges / electrons move from aluminium bali to conducting | B1
sphere due to attraction of net positive charges on sphere. B1
[ unlike charges attract without referring to net positive charge on sphere
NOT accepted. ]
d(ii) I
] B1
’\ - conducting sphere
- Insulating stand
a Current flows through coil, coil becomes electromagnet {energised), B1
attracts iron bolt. B1
iron bolt moves to the left, allowing door to be opened.
(b} | ANY2 B2
increase current { by increasing voltage of supply } — stronger electromagnet, | B2

stronger attraction on holt.

increase number of turns an coil - increase strength of electromagnet,
stronger attraction on boit.

move electromagnet / solenocid / iron core nearer to boit — stronger magnet
field near to bolt, attraction on holt.




The pointer deflects mamentarily to ane side and B1
then back to zero. B1
Pointer shows the same deflection as in {a) but in the opposite directions. Bl
T = fime for 1 complete rotatlon
Vaoltage
O/E\‘ } k time
N /
B1
Shape { sine curve or any curve that is “sine” like —B1
Curve peak at T/4 ( either up or down ) and at 3T/4 ( opposite to T/4 ) - B1 B1




Answer Scheme (Sec 4 Prelim Exam 2016)

Bl

B1

Bl
Bl

Bl

Bl

Bl
M1
Al

Section (B}
10 (a) {iy A
{ii) performs the same for both frequency but poorer/worse off then water
{b) (i) reflection from skin
very little reflection, so small intensity/peak
(it}  large reflection from front of kidney
(ili) reflection from back of kidney
smaller intensity/peak due to absorption of ultrasound in kidney OR further from
source OR frent of kidney already reflected a lot, so there is now less to he
reflected
(c) At =28.5%x10°5~20.5% 10" s
=8.0x 107 s (e.c.f.)
width =% x1500m/sx80x107s
=0.060m OR6.0cm
11 ({a) {i) Pressure is the ratio of force per unit area B1
(i) Wt of piston/Area + Patm= P gas
Mg/A + Patm = P c1
M = (1.5x10°— 1.0 x 10°) x 4x107/10 C1
= 2.0 kg Al
11 (b}
(i)
A Molecules collide with walls of cylinder and exert force on the wall. B1
The average farce exert by air is the pressure Bl
B As temp decreases, vol of air decreases. The number of collisions hitting wall per Bl
unit time increases correspondingly. Bl
(i) The pressure difference between cold air and atmaspheric pressure pushes B1
piston in,
12 (a)
(0 Rt= (1/5 +1/4)™ c1
+ 3 (o
=520 Al
{ii) V=IR=3x0.5 c1

=21V Al



OR

(b)
(i

(i)
{c)

(a)
(i)
(ii)

{iii)

{b)
(i)

(i)

{c)

Ratio of PD across component to | flowing thru it

From the graph, wire B has the lower gradient and hence higherR.
1/R is the gradient of | V graph.

Carrect shape of graph

Forward bias on positive side of x axis

3 pin plug has earth wire
that channels current to earth in event of appliance fault,

Casing is made of insulator
Hence stray wire will not be able to conduct current out of casing to user.

Large current will be drawn into appliance, overheating it.

indicates the voltage that appliance is designed to work with at certain current.

=PV
=500/230
=2.17 A

Therefore 5 A fuse.

Exceed 1A hence will blow. 13 A fuse is too high a rating to prevent any current
surge.

Cost=0.5kW x 3 x0.9

=$1.35

Bl

Bl
Bl
Bl
Bl

Bl
Bl

Bl
Bl

Bl

Bl

M1

Al

C1
Al
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Paper 1

1 D 11 A 21 A 31 A
2 D 12 c 22 B 32 B
3 B 13 B 23 B 33 A
4 A 14 D 24 D 34 c
5 D 15 B 25 B 35 c
6 c 16 c 26 A 36 A
7 D 17 B 27 D 37 c
8 B 18 A 28 B 38 A
9 D 19 D 29 A 39 c
10 c 20 B 30 B 40 B
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Fig. B.1 shows an electrical circuit with three identical lamps X, Y and Z, a switch, a
12 V battery, 2an ammeter, a voltmeter and a variable resistor.

12V
L

X ®< @w

)
&)

Fig. 8.1

(a} State the ammeter and voltmeter readings when the switch is opened.  [2]

ammeter reading: .....................
voltmeter reading: ..........

{b} When the swilch is closed, the ammeter reading is 1.50 A and the vollmeter
reading is 3.00 V.

)] Calculate the resistance of each lamp. 2]
resistance = ...... ...
(i) Calculate the power dissipated by Lamp X. V4]
power = ...
(iil)  Calculate the potential difference across the variable resistor. 2]

potential difference =..........

{c} State what happens to the brightness of Lamp Y when the resistance of the
variable resistor is increased. 1]

11

Fossil fuels will eventually run out This has led to scientists looking for altemnative
sources of energy. Tidal stream systems use the kinelic energy of seawater to generate
electrical energy during the incoming and outgoing tides.

Fig. 9.1 below shows a twin-turbine system in which fiowing seawater tums the turbine
blades.

LEgNs uﬁ.n.w Ak b oy
Fig. 9.4

When operating, 8.7 x 10° kg of seawaler travelling at a speed of 3.0 ms** passes through
each turbine every second. Each turbine generatas 1.2 x 10* W of electrical energy.

(a)  Define power. ]

{b) The input power to each turbine is the Kinedic energy of the seawater that flows
through each turbine in one second.

Calcuiate the input power of each turbine. 2

Inputpower= ................

{c} Caiculate the percentage efficiency of each turbine. [11

Percentage efficiency =............

(d) Suggest cne advantage of tidal stream systems over conventional wind farms.
W]
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A thermistor is pfaced in an environment where the surrounding temperalure increases
at constant rate of 1 ° G/ minute Fig. 11.1 shows how the resistance of a thermistor

14

changes with its surrounding temperature.

Resistance/[}
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(a) Describe haw the resistance of a thermistor changes with surrounding temparature.
1

The thermistor is connected in series with a bulb of resistance 10 (1. They are then
connected in parallel with a heating filament of resistance 10 ) which is mounted very

]

20
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Fig. 11.1

close to the themistor as shown in Fig. 11.2.

thermistor 10 ) bulb

B e

10 (1 heating filament

Fig. 11.2

Temp. [ *C

{c)

{d)

15
Exptain why the bulb
) fails to light up immediately when the switch is closed, 12]
(i lights up slowdy after a while. [2]

o

{i)

Calculate the resistance of the thermistor when a current of 0.025 A
flows through the light bulb 2}

Resistance = ..................ccoe.

Hence determine the temperature of the thermistor when a current of
0.025 A flows through the light bulb 1]

Temperature = .........

When the temperature of the thermistor is 100 °C, calculate the effective
resistance of the whole circuit. [2]

Effective resistance = .........
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