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1 What is the estimate of the radius of planet earth?

A 6.4km B 6.4Mm C 6.4Gm D 64Tm

2 The graph shows how the displacement of a girl changes as she walks on a pavement.
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What is the total distance travelled by the girl?

A Om B 50m C 100m D 3500m

3 Att=0s, astone is thrown vertically up into the air at 20 m/s.

Which of the following best describes the motion of the stone in the air att = 2.0 s?

speed / m/s acceleration / m/s?
A 10 0
B 10 10
c 0 0
D 10
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4

5

An aeroplane is half way along a runway before it takes off.

lift acting on
the wings

force on wheels

1 from the ground

thrust from the
jet engines

weight of
aeroplane

The arrows show the directions of four forces acting on the aeroplane.
The drag forces on the aeroplane are negligible.
The gravitational field strength, g, is 10 N / kg.
The acceleration of the aeroplane is 2 m / s2.

What is the largest force?

A the force on the wheels from the ground

the lift acting on the wings

B
C the thrust from the jet engines
D

the weight of the aeroplane

A man pushes a heavy box along the ground.

V444

s

S

A force acts between the man’s hands and the box. Another force acts between the man's

feet and the floor.

In which directions do these forces act on the man?

force on man's hands

force on man'’s feet

towards the left
towards the left
towards the right

OO0 w >

towards the right

towards the left
towards the right
towards the left
towards the right
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6 A fully loaded barrel of weight W is being rolled up a slope before coming to a stop.
The image below shows the force P required to hold the barrel at rest on the slope, the
frictional force f between the barrel and the slope, and the normal contact force N
on the barrel by the slope.

Which diagram represents the forces exerted by the slope on the barrel and their

resuitant force?
A 8
N F resuftant
wv Wy
Fresuttant P+f
C D

- N
resultant
Wy F resultant

f F
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7 A lever is used to lift a heavy object.

heavy object

1111
HE A
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i
]
;i

A

A force of 25 N is applied at a distance of 90 cm from the pivot P. The load F exerted by
the heavy object on the lever is 5.0 cm from pivot P. The directions of the 25 N force and of
the load F are both at right-angles to the lever. Assume the mass of the lever is negligible.

What is the resultant moment about pivot P if load F is 500 N?

A ONm

B 2.5 Nm anticlockwise
C 22.5 Nm clockwise

D 250 Nm anticlockwise

8 A toy monkey is placed at the edge of a table at point P as shown. The toy can be
balanced on the table by adding a lump of plasticine at the end of the tail.

plasticine

In which position is the toy's centre of gravity?

A directly above P
directly below P
directly above the plasticine

O O0Ow

directly below the plasticine
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9

10

11

12

A box has an internal volume of 1000 cm®. When a solid object is placed in the closed box,
the volume occupied by the air in the box is 520 cm?®.

The density of the object is 8.00 g / cm?®.

air

What is the mass of the object?

A 600g B 3840¢g C 4160g D 8000g

Which statement about hydraulic machines is not true?

A Lliquids are used because they are almost incompressible.

B Hydraulic machines can multiply the effects of the effort force.

C Hydraulic machines can give larger energy outputs than the actual work done.
D Changes in liquid pressure are transmitted equally to all parts of the liquid.

The diagram shows a barometer containing a liquid of density 1200 kg / m? above the
mercury column. The density of mercury is 13 600 kg / m3 and the atmospheric pressure is
76 cm Hg.

vacuum

liquid

mercury

What is the height of the liquid?

A 20cm B 227cm C 26.0cm D 76.0cm

A car with a total mass 850 kg is travelling along a road at a constant speed of 25 m/s. The
driver applies the brakes to slow down the car to 12 m/s with a constant deceleration in
5.0s.

What is the work done against the braking force?

A 221k B 11kJ C 110kJ D 204kJ
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13

14

15

A 12 kg bucket of sand was moved 8.0 m vertically in 4.0 s by a 0.40 kW motor.
What is the efficiency of the motor?

A 416% B 60.0% C 96.0% D 167 %
Some gas is trapped in a closed container. The gas is cooled and the volume of the
container is kept constant.

What happens to the gas molecules?

A They collide with the walls more often.
B They contract.

C They get closer together.

D They move more slowly.

Four bars, all of exactly the same size, are each placed with one end in boiling water.

The times taken for the temperature of the other end to increase by 2 °C are measured.

material of bar | time for 2 °Crise / s
aluminium 10
copper 5
cork 800
styrofoam 1200

To make a large metal tank with the least heat loss, which materials should be used for the
walls of the tank and its insulation?

tank insulation
A aluminium cork
B aluminium styrofoam
c copper cork
D copper styrofoam

16  The outer surface of an electric kettle is always kept polish and shiny.

What is the purpose of this?

A To stop energy loss by radiation and conduction.

B To reflect any radiation incident on its outer surface.
C To reduce energy loss by thermal conduction.

D To be a poor emitter so as to reduce energy loss.
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17 24 000 J of energy is required to increase the temperature of 2.0 kg of water by 3.0 K.

18

19

20

What is the heat capacity of the water?

A 4000J/K B 6000J/K C 8000J/K D 12000J/K

The graph shows the change in temperature when heat is supplied at 200 W to 1.0 kg of
the substance.

100
temperature/ °C /’
) 4
0 50 700 time/ min
What is the specific latent heat of vaporization of the substance?
A 4000J/kg B 6000 J/kg C 240000J/kg D 360000 J/kg

Which statement about water is correct?

A

B
C
D

Evaporation does not take place when water is at 100 °C.
Boiling only takes place on the surface of the water
Steam causes less severe burn than boiling water
Solidified water has less internal energy than water.

Springs and ropes can both be used to illustrate wave motion.

Which statement is correct?

A

B
Cc
D

Ropes are only suitable for illustrating longitudinal waves.

Ropes are suitable for illustrating both transverse and longitudinal waves.
Springs are only suitable for illustrating longitudinal waves.

Springs are suitable for illustrating both transverse and longitudinal waves.
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21 A sound wave of frequency 400 Hz travels through a gas with velocity 980 m/s.

The frequency of the wave is doubled to 800 Hz.

Which row is correct for the 800 Hz wave?

o0 w >

velocity in m/s wavelength in m
980 1.2
980 25
1960 1.2
1960 25

22 The diagram shows a loudspeaker that is producing a continuous sound wave of frequency
200 Hz in air.

loudspeaker

1]

Which diagram best shows how the sound causes a molecule at P to move during

8 !

200

»
*
k

_U’

.
P

23  The main components of the electromagnetic spectrum have many well-known uses.

What is a use of infra-red radiation?

A

B
c
D

Checking metal castings for cracks.
Alarms to detect intruders.

Transmitting satellite television signals.

Detecting forgery in counterfeit notes.
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24 The diagram shows a ray of light moving from medium 2 to medium 1.

medium 1

medium 2

Which row compares medium 2 with medium 17

medium 2 medium 1
A light travels faster higher refractive index
B light travels faster lower refractive index
Cc light travels slower higher refractive index
D light travels slower lower refractive index

25 An object 5.0 cm high is placed 2.0 cm from a converging (convex) lens which is being
used as a magnifying glass. The image produced is 6.0 cm from the lens and is 15 cm

high.
cm

| =15

§ 10

5 T T T T T T T T T cm

6 5 4 3 2 1 0 2 3 4 5 6

image object

converging lens

What is the focal length of the lens?
A 20cm B 30cm C 40cm D 50cm
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26 Four metal spheres, P, Q, R and S are suspended by cotton threads with P touching Q
and R touching S. A negatively charged rod is brought near S and then P is earthed, as
shown in the diagram below.

The earth connection is first removed, followed by the rod.

What are the charges on the spheres?

P Q R S
A positive positive neutral neutral
B positive positive negative positive
C negative positive neutral positive
D neutral negative positive positive

27 Two metal plates A and B are charged positively and negatively respectively. A negative
charge X is put into the electric field between the plates as shown.

A
[+ + + + + + + + |

Which of the following pairs of arrows show the direction of the electric field between the
metal plates and the direction of the electric force on X?

direction of the electric direction of electric force
field between metal plates on X
A \2 \)
B J t
c T T
D T N2
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28 The circuit in the diagram shows a fixed resistor of resistance R Q connected to a power
supply of V volts. Assuming each electron has a charge of e coulomb, how many electrons
pass through point X in 1 minute?

5
R

‘ !

X
R O
A 60V B 60Re C 60Ve D \'%
Re A" R 60Re

29 A 0.40 m length of resistance wire with a cross-sectional area of 0.20 mm? has a resistance
of 2.0 Q.

Which wire of the same material will also have a resistance of 2.0 Q?

length area
A 0.20m 0.20 mm?
B 0.20 m 0.40 mm?
Cc 0.80 m 0.10 mm?
D 0.80m 0.40 mm?
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30 Adcircuit is set up as shown. The initial reading on both voltmeters is 2.5 V. The light
intensity shining on the LDR is increased.

N%

What are the possible new readings on voltmeters V1 and V5?

reading on V4 reading on V>
A 2.0 3.0
B 2.5 2.0
C 25 3.0
D 3.0 2.0

31 Arheostat and two identical light bulbs are connected as shown.

What happens to the brightness of the light bulbs as the resistance of the rheostat
increased gradually?

L4 L2
A decrease no change
B decrease increase
c increase decrease
D no change decrease
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32 An electric kettle should always be fitted with an earth connection as a protective device.

What is being “protected” by the earth connection?

The person using the kettle.
The fuse in the circuit.

The heating element of the kettle.

o0 W >

The cable connecting the kettle.

33  An electric bulb has a rating of 120 V, 50 W.

If the bulb is connected to a voltage supply of 60 V, what is the power dissipated by the
bulb?

A 13W B 15W C 25W D 50W
34 A student was given three metal rods as shown in the diagram below and was tasked to

determine which one(s) is a/are magnet(s). The ends of the 3 metal rods are tested by
holding end Q close to the others one by one.

R T
Q S U
rod 1 rod 2 rod 3

The results show that end Q
1) attracts end R
2) attracts end S
3) attractsend T
4) repels end U

Which of the metal rod(s) is a/are magnet(s)?

A rod 1 only
rod 1 and rod 2
rod 1 and rod 3
rod 3 only

OO0 w
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35 The diagram shows a beam of electrons entering a magnetic field.

v

N\ |

AN |
R e )

Region with
magnetic fisid

What will be the direction of the magnetic field?

A into the page
out of the page
towards the bottom of the page

oW

towards the top of the page

36 A coil of wire that can spin on an axle is placed between the poles of two magnets.
axe gl ©
\r’
N a /s

I
Lyt

When the switch is closed, as seen by the observer, the coil will

A oscillate about the axle but finally rest in a position with its plane parallel to the
magnetic field.

B oscillate about the axie but finally rest in a position with its plane perpendicular to the
magnetic field.

C rotate anti-clockwise direction.
D rotate clockwise direction.

Page 15 of 17




Nan Hua High School
Preliminary Examination 2025 Physics 6091/1

BP~350

37 Graph 1 shows the output voltage-time graph of an a.c. generator.

output voitage/V
A

Vo A
0 \i/ 2¢ time/s
~V,-+

graph 1

The output voltage can be changed by the following methods:
1) Increase the frequency of rotation of the coil.
2) Increase the number of turns of the coil.
3) Increase the strength of the magnet.

output voltage/V
2V, +
0 A 2 timels
2Vt
graph 2

Which of the method(s) listed above is/ are possible to obtain the output voltage shown in
graph 2?
A 1and2
B 1and3
C 2and3
D 1,2and3
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38 Whatis the likely voltage and current from an a.c. supply to the ideal transformer shown

below?
iron core
d\“\)
ac o g\ 12VeW
Y 4 P
supply o It
\“‘”
voltage/ V current/ A
A 18 0.34
B 18 0.75
Cc 220 0.34
D 220 0.75

39 A factory produces thin aluminium sheets. A radioactive isotope and a detector are used to
continuously check the thickness of the aluminium sheets.

What is the most suitable source to use?

an alpha source with a half-life of a few years

A

B a beta source with a half-life of a few years

C an alpha source with a half-life of a few minutes
D

a beta source with a half-life of a few minutes

40 Three different radioactive nuclides P, Q and R each decay by three different successive
emissions.
e Pemitsa,q, B
e Qemitsq, B, B
e RemitsB, B, B

Which nuclide produces a final nucleus that has the same proton number as its starting
nucleus, and which nuclide produces the same nucleon number as its starting nucleus?

same proton number same nucleon number
A P Q
B P R
c Q P
D Q R
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Section A

Answer all the questions in this section.

1 (a) A7.0Kkg picture frame is being suspended from a nail by a string. The string forms
two segments exerting tensions T, and T2 as shown in the Fig. 1.1. The strings also
make an angle of 35° and 60° with the vertical respectively.

nail _

% T2

Fig. 1.1

In the space below, draw a vector diagram to determine the tensions T and T..
Specify the scale used.

T4

T2 = [4]
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(b) (i} Explain what is meant by the precision of a measuring instrument.

(11

(i) Hence, state the precision of a digital caliper.

[1]

(¢) Currently nuclear power provides approximately 9% of the world's electricity. This
translates to about 2600 terawatt-hours (TWh) of electricity generated annually by
nuclear reactors.

Calculate the energy generated by nuclear reactors annually in joules.

ENergy = ...ocvvvvneiennnannns [2]
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2 (a) State the principle of moments.

(1]

(b) Fig. 2.1 shows a decoration that hangs by string from the ceiling in a toyshop. Four objects,
P, Q, R and S hang by string from rods 1 and 3. These two rods hang by string from rod 2.
The decoration is completely stationary and the rods are horizontal. The weights of the rods
and the strings may be neglected.

weight 0.60N  welght 0.16N
Fig. 2.1 (not to scale)
Object P weighs 0.60 N and object Q weighs 0.16 N.

(i) Calculate the value of the distance d on Fig. 2.1.

d= [2]
(i) Determine the weight of object R and of object S.
weight of R =
weight of S = [2]

(iii) Object P falls off. Using moments, state and explain what happens to rod 1 and rod

rod 1:

rod 2:

[2]
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3 Fig. 3.1 shows a U-shaped tube, containing mercury, is used as a manometer to measure
pressure from a cylinder of gas.

from gas A

—

When one side of the cylinder is connected to an unknown gas A, the difference in
mercury levels is 10.0 cm. (Density of mercury = 13 600 kg/m?3, g=10m/s?)

(a) If atmospheric pressure is 76 cm Hg, calculate, in units of Pascal,

(i) the pressure difference between gas A and air,

pressure difference = [2]

(ii) the pressure of gas A.

pressure of gas A = [2]

(b) The setup in Fig. 3.1, which was on the surface of the Earth, is now transported to
the top of a mountain with gas A still connected to the right of the manometer.

State and explain the changes (if any) in the mercury levels in the tube.

(2]
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4  Fig. 4.1 shows a semi-circular glass prism with a light ray directed towards O, the midpoint
between A and B. The refractive index of the glass prism is 1.8.

Fig. 4.1

(a) Explain why there is no refraction when the light ray enters the glass prism at C.

(1]

(b) What is the maximum angle 6, such that the emergent ray will occur along the edge AB.

maximum angle = [2]

(c) Fig. 4.2 shows the same glass prism with another light ray directed towards O at the
same angle 6.

i
A / o B
light ray

Fig. 4.2

() OnFig. 4.2, draw a possible path of the light ray as it enters and exits the glass
prism. (1]

(i) Explain if total internal refiection will occur in Fig. 4.1 or Fig. 4.2 if angle & can be
varied.

[
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(d) Fig. 4.3 shows a simple optical fibre of the same glass material in Fig. 4.1. A light ray [2]
PQ enters the fibre and strikes the curved surface at an angle 60°.

Complete the path of the light ray until it reaches the end surface labeled XY. Label
all relevant angles values within the optical fibre.

Q

/ Y
1
60°
P
X

Fig. 4.3 (not to scale)

i
]
H
H
¥
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5 In a tsunami created by an earthquake, it was observed that a ship took 20 min to move
from its highest point to its lowest point. The distance between the highest point and the
lowest point was 20 m.

(a) (i) Define the period of a wave.

(1

(ii) Determine the frequency of the tsunami wave.

frequency = [2]

(b) When the ship was at its highest point, another ship that was 300 km away was also
at its highest point. There were two crests between the two ships. Fig. 5.1 shows the
displacement-distance graph of the wave.

Displacement/m
A

JANANFANSS
\/ v \/ Distance / km

Fig. 5.1

(i) Determine the magnitudes of X and Y.

maghnitude of X = [1]

magnitude of Y = (1
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(ii) Show that the speed of the wave is about 42 m/s . 1

(ili) The tsunami wave was detected at 0800 hrs and the distance between the
tsunami wave and the shore was 200 km.

Determine the time that the tsunami wave will reach the shore.

time of arrival = [2]

(c) Describe the motion of the ship as the first waves arrive at the ship.

(1]
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6 Fig. 6.1 shows a light plastic sphere coated with silver conductive paint being suspended by a
length of insulating thread.

< {nsulating thread

«+—— Light plastic sphere coated
with silver conductive paint

Fig. 6.1

(a) A positively charged rod is placed near to the sphere as shown in Fig 6.2.

Fig. 6.2
() OnFig.6.2,
1. draw the charges on the sphere, [1]
2. draw the electric field set up between the charged rod and the sphere. 1]

(ii) The rod touches the sphere for a moment before being separated again.

Describe and explain what happens to the distribution of charges in the rod and sphere.

[2]
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(b) In another experiment, a negatively charged rod was brought close to a solid metal
conducting sphere as shown in Fig 6.3 below. The metal conducting sphere was earthed
on the left-hand side as shown.

Fig. 6.3
() Explain what the phrase ‘was earthed’ means. 1
(ii) On Fig. 6.3, draw the charges on the metal sphere. [1]
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7 (a) Thorium-234 has a half-life of 24 days. A sample of radioactive material contains 40
mg of thorium-234.

Calculate the mass of thorium-234 remaining after 72 days.

mass of thorium-234 remaining = 2]

(b) Thorium-234 (Th-234) undergoes decay to form Protactinium-234 (Pa-234).
The proton number for Thorium and Protactinium is 90 and 91 respectively.

Write a nuclear equation using nuclide notation to represent the change in the
composition of Thorium-234 when it decays.

[

(c) A sample contains a large number of radioactive nuclei that emit beta-particles. The
sample is placed near to a radiation detector in a laboratory and the count rate is
recorded over a long period of time.

Fig. 7.1 shows the count rate recorded by the detector during this period.

50

40

30

count rate =
counts/minute

20

10

Q 100 200 300 400 500 8600

time/days
Fig. 7.1
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Using Fig. 7.1,

(i) determine the background count in the laboratory in counts per min (cpm)

backgroundcount= ....................... [1]

(ii) determine the count rate at time t = 0, due to the sample on its own in counts per min
(cpm)

count rate due to sample = ........................... [1]

(iif) estimate the half-life of the radioactive atoms in the sample.

half-life = ......oveveererereeenn, 2]
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8 (a) A studentinvestigates the behaviour of a light dependent resistor (LDR) by setting
up the circuit connected to a source with an electromotive force of 6.0 V as shown in

Fig 8.1 below.

s

6.0V

ool

Fig. 8.1

(i) Explain what is meant by an electromotive force of 6.0 V.

[1]

(i) The p.d. across the LDR in bright daylight is 0.23 V.

Determine the resistance of the LDR in bright daylight.

resistance = [2]

(iii) State and explain how the voltmeter reading changes when the light intensity
surrounding the LDR decreases.

(2]
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(b) The LDR is now connected across another circuit as shown in Fig 8.2 below. During
a certain instance, the resistance of the LDR is 10 kQ and the value of the variable
resistor was set at 3.8 kQ.

| |
H

:i
10 £Q D D 2.2k42

|
P +w® ............ + Q

S
kN R

Fig. 8.2

6.0V

il

(i) Calculate the total resistance of this circuit at that instant.

total resistance = [2]

(ii) State why the p.d. across the LDR is 3.0 V.

(]

(iii) (1) determine the p.d. across the variable resistor.

p.d. 1]

(2) determine the p.d. between points P and Q

p.d. ]
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9 A simulation of a roller coaster is done to investigate how the speed of the carriage is
affected by the shape of the track as shown in Fig. 9.1. Track X is frictionless.

Carriage

track Y

The carriage is released at point A. The speed of the carriage along each track is

Fig. 9.1

measured at various times until the carriage reaches point B.

Table 9.2 shows the readings obtained.

(a) (i) Explain how data 2 in Table 9.2 shows it corresponds to the motion of the

carriage traveling along track X.

data 1 data 2

time/s speed speed
m/s m/s

0 0 0
0.20 0.90 0.25
0.40 1.80 0.50
0.60 2.70 0.75
0.80 2.70 1.00
1.00 2.70 1.25
1.20 2.70 1.50
1.40 2.60 1.75
1.60 2.50 2.00
1.80 - 2.25
2.00 - 2.50
Table 9.2

(ii) Calculate the length of track X.

length of track X =

Page 16 of 21
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(iii) Fig 9.3 shows an instant when the carriage was travelling along the horizontal
section of track Y.

Fig. 9.3

Describe a Newton’s third law action-reaction pair of forces acting in the vertical
direction.

(2]

(iv) The mass of the carriage used for the simulation is increased.

State and explain the difference in the final speed of the carriage on track X.

2]

(b) Using data 1:

(i) determine the deceleration of the carriage during a certain section of its motion

deceleration = [1]

(ii) explain, using an appropriate Newton's law, how it can be deduced that track Y is also
frictioniess.

[2]
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Section B

Answer one question from this section.
Answer either Question 10 or Question 11

10 An air cooler works by taking in warm air from the surrounding and blows it over a cooling

pad. This causes the water on the cooling pad to evaporate and the air passing through it
is cooled as shown in Fig. 10.1.

A

ater droplet
Tt g g At doples

VW

51

cool air outlet

warm air inlet

DAL

CAKEL

30 COOling pad

water
pump

water tray

Fig. 10.1

(a) Define specific heat capacity.

[1]

(b) Explain why the specific latent heat of fusion of water is smaller than the specific latent heat
of vaporization of water.

(2]
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()  The volume of the room is 90 m®. The air cooler cools the room by 5 °C after a period of
time. Given that the density of air is 1200 g/ m?® and its specific heat capacity of air is
1.0kd/(kg°C):

(i) Calculate the amount of thermal energy removed by the air cooler.

thermal energy removed = [2]

(ii) Determine the time taken (in min) for the air cooler to decrease the
temperature of the room by 5 °C if the rate of heat removal is 270 J/s.

time taken = [2]

(d) It takes a longer time than the value calculated in (c)(ii) to cool the room.

Suggest one modification to the air cooler to reduce the time taken to cool the room.

[1]

(e) The air cooler is rated at “120 V, 50 W’ and was turned on for 180 mins.

Calculate the cost of electricity for this usage if one kWh costs 30 cents.

cost of electricity = [2]
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11 Fig. 11.1 shows a rotating permanent magnet in an alternating current generator (“dynamo”).
The dynamo is used to power a lamp.

magnet

soft
iron

.

AN

p
coil ~_®——j

lamp

Fig. 11.1

(a) Explain, in detail, how an induced current is produced by the apparatus shown in Fig 11.1.

(3]

(b) Explain why the current induced in the coil of the dynamo is alternating.

[2]

(c) State two ways that the induced current in the lamp might be increased.

1.

2, [2]

(d) Describe what happens to the period and amplitude of the alternating current when the
magnet is spun at twice the speed.

period:

amplitude: [2]
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(e) Suggest one advantage of this dynamo as compared to the conventional alternating current
generators which require the use of slip rings and carbon brushes.

(1]
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Answer for Preliminary Examination Physics P1

P__‘E 12 3 4 1 8 | 6 ¢+ 7T | 8 9 10

B C D D B D B B B C

1 [ 12 | 13 [ 14 [ 15 [ 16 | 17 | 18 | 19 | 20

B D B D B D C D D D
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K

(a)

1 — suitable vector diagram

1 — Tensions labeled with correct arrows indicated.
1—T1=57Nto 63N

1~-T,=38Nto42N

T

70N

(b)

(i)

precision is the smallest unit/division an instrument can measure

(ii)

0.001 cm (or 0.01 mm)

(c)

E = (2600 x 1072 x 60 x 60
= 9.4 x 10"

(a)

For an object in equilibrium, the sum of clockwise moments about a pivot is equal to
the sum of anticlockwise moments about the same pivot.

(b)

(i

anti-clockwise moments = clockwise moments
0.60xd=0.16 X 0.40
d=11cm

(ii)

0.16 + 0.60 = Wr + Ws
Since Wr = Ws (by inspection of symmetry), therefore
Wr =Ws =% (0.16 + 0.60)

=0.38N

(i)

Rod 1 rises and at the same time rotates clockwise (both must be stated) due
fo the net clockwise moment.

Rod 2 rotates clockwise as the sum of clockwise moments is now larger than
the sum of anticlockwise moments. (or netf clockwise moments)

(a)

difference in pressure = hpg
=0.10 x 13600 x 10
=13 600 Pa

(ii)

Pressure of gas A = (0.76 x 13600 x 10) + 13 600
Pressure of gas A = 116 960
= 117 000 Pa (3sf) or 120 000 Pa (2sf)

(b)

Pressure difference more than 10 cm/ left hand side mercury level is higher.
At higher altitude, atmospheric pressure decreases while gas A pressure remains
constant, leading to a greater pressure difference between the two sides.
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4 | (a) | The angle of incidence of the light ray at C is zero (i = 0°)
(b) |sinc=1/1.8
c=33.7°
max angle 6 = 90 — 33.7
= 56.3°
(c) | () Light ray ieaves without bending
A /o B
light ray
(i) | Fig. 4.1. Light is going from an optically denser medium in the glass block to
optically less dense medium air at boundary AB.
(d) 1 — correct ray path with
arrows
1 —first TIR angle labeled
5 1{(a) (i) | Period of awave is the time taken for the wave to complete one oscillation.
(i) | Frequency = 1/ (2x20x60)
= 4.2 x 10* Hz (2sf)
(b) i (i) | magnitude of X=20/2=10m
magnitude of Y = 150 km
{units important in physics}
(i) {v="~A
=4.2 x10* x 100 000
= 42 mls (correct f and A needs to be substituted)
(iii) | t = distance / speed
=200 000/ 42
=1 hr 19 mins
Time = 0800 + 1 hr 19 mins = 09 19 Hrs  (rounding off errors accepted)
(c)

The ship will move up and down perpendicular to the direction of the wave.
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6 (@) i . 1 —charges drawn correctly in sphere.
1 — electric field drawn correctly with
arrows.

(i) | When the rod touches the sphere, some of the electrons in the sphere flows
into the rod and neutralize some of the positive charges in the sphere.
When the rod separates from the sphere, the rod has positive charges and the
sphere also has net positive charges.
(b) 1 (i) | providing a conducting path for charges to flow.
(ii)
7 | (a) | suitable working
mass remaining = 5.0 mg
{
(b) | 234 234 0
oTh — " [Pa + _IB
(c) () i1.}122cpm
2. 149-22
=27 cpm
3. | Useof27/2=13.5
13.5+22=355
85 or 90 days (evidence shown on graph)
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'8

(a)

(i)

6.0 J of work is done by the source in driving a unit charge around a complete
circuit.

(i)

RLDR =
(RLpr+10 000)X6_0'23

Rior = 399 Q (3sf) or 400 Q (2sf)

(iit)

When light falling on LDR decreases, resistance and p.d. across it increases.
Voltmeter reading increases.

(b)

10kQ + 10kQ = 20 000Q

2.2k0Q+3.8kQ=60000
1 1 1

R~ 20000 Ts000
R = 4620 Q (3sf) or 4600 Q (2sf)

(ii)

the source voltage is shared equally by the two equal resistors

(i)

(1) - 3.8k0
p.d (38k(11+2.2 kn)x6

p.d.=3.8V

(2) | p.d.=3.8-3.0=0.80V

(@)

(i)

acceleration is constant / the speed of the carriage increases throughout the
motion / the speed of the carriage increase at a slower rate as compared to
data 1.

(ii)

distance = 4 x 2.00 x 2.50
distance = 2.5 m

(iii)

earth’s gravitational force of attraction on carriage and carriage’s gravitational
force of attraction on the earth

or Normal force of track pushing carriage and Normal force from carriage
pushing track.

Both forces equal in size but opposite in direction

no difference in mass.
by conservation of energy, k.e. = p.e the mass cancels out and does not play
a part.

(b)

a= (v-ujt
a=(27-26)/0.20
a=-0.50m/s?
deceleration = 0.50 m/s?

(ii)

fromt= 0.6 stot=1.20 s the speed is constant.
Net Force is equal to zero and based on newtons’ second law there is no
friction acting.
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10

(@)

Specific heat capacity ¢ is defined as the amount of thermal energy required to raise

the temperature of a unit mass (e.g. 1 kg) of a substance by 1 K (or 1°C).

(b)

There is a greater increase in the internal potential energy of a substance when |
vaporising than melting/ more thermal energy needed to break bonds during

vaporising

there is also work done against the surrounding air pressure in order for the
molecules to escape into the atmosphere.

()

(i) | Thermal energy = 90 m® x 1.2 kg/m® x 1.0 kJ/(kg K) x 5 K
= 540 kJ

(ify | Time taken = 540 kJ + 270 J/s
= 2000 s or 33.3 mins

(d)

Increase the surface area of the cooling pad for the air to pass through.
Increase the rate of aitflow through the cooling pad.
Or Increase the rate of water flow down the cooling pad.

(e)

Energy used = 0.050 X 3 = 0.15 kwh

Cost = 0.15 x 0.30 = $0.045

11

(a)

As magnet rotates, the number of magnetic field lines cutting the coil changes / the
magnetic flux linking the coil changes/ rate of change of magnetic field changes.

By Faraday’s Law, this causes an induced e.m.f., and hence an induced current in

1,1

the c;omplete circuit.

(b)

The poles of the magnet will alternate in approaching and leaving the two ends of
the soft iron.
According to Lenz’s law, the current induced will oppose the motion thus need to

change direction of flow to repel and attract the magnet.

(c)

|
Any two of:
Increase the number of turns (per unit length) of the coil
Increase the speed of rotation of the magnet
Use a stronger magnet

1.1

(d)

peric;d: halves
amplitude: doubles

(e)

Less wear and tear
energy loss as heat in the slip rings and carbon brushes reduced
small and compact.
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