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Diagram 1 shows the reading on a pair of vernier calipers when the jaws are
closed.

Diagram 2 shows the reading when a ball is placed between the jaws. What is the
diameter of the ball ?

0 3 4
I 1l|mluu [Tmmm
| TTT IIIH
10 4] 5 10
Diagram 1 Diagram 2
A 3.1%9cm B 329cm
C 3.31cm D 341cm

Which of the following pairs of physical quantities do not have the same unit?

A friction electrostatic force
B heat capacity latent heat

Cc latent heat kinetic energy
D | rate of energy conversion power

A body is moving in a circle at a constant speed. Which of the following statement is
true?

The acceleration of the body is 0 ms™®.

There is a resulfant force acting on the body.
There is no resultant force acting on the body.
The velocity of the body is 0 ms™.

o0Om >

A car starting from rest undergoes different acceleration during different time of its
motion. The information about its motion is shown in the table below.

time constant acceleration average speed
Osto3s X 3
3sto7s y 8
What is the speed of the car att = 7 §7
A 6ms’ B 8ms"
C 10 ms? D 12ms’




§ The graph shows how the speed of a toy car changes as it moves across a floor.

speed/ms™
A

<)

»time/s

0 10 16 22

How far does the toy car travel at constant acceleration?
A 24m B 48m C 72m D 1M2m
6 An object falls under earth’s gravitational field and air resistance is present. \Which of

the following describes the changes in the air resistance and acceleration on the object
before the object reaches terminal velocity?

air resistance acceleration
A decreases decreases
B decreases increases
c increases decreases
D increases increases

7 Two metal blocks are stacked one on top of the other as shown in the diagram below.
They are dropped in vacuum, falling together freely under earth’s gravitational field.
What is the net force acting on the 3 kg metal block during the fall?

2Kkg free falling

3 kg

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

8 The mass of a body resists changes to its motion.
Which property of the body is responsible for this statement?

density

gravitational potential energy
inertia

kinetic energy

ooOomw>»
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11

12

13

A girl and a boy at an ice skating rink push each other as shown below. The girl exerts a
force of 20 N on the boy while the boy exerts a force of 25 N on the girl. What is the net
horizontal force experienced by the girl?

2
A 5N B 20N C 25N D 45N

A bottle full of mercury has a mass of 730 a. When the same bottle is filled with an
unknown liquid P, its mass is 100 g. If the mass of the empty bottie is 50 g, calculate the
density of the unknown liquid P. (Density of mercury = 13600 kg/m®)

A 1.0glcm® B 2.0g/cm®
Cc 7.3glem® D 14.6 g/cm®

Which of the following object is in neutral equilibrium?

A A balancing toy which returns to its original position when displaced.
B A cone resting on its circular base.

C A cylinder resting on its curved surface.

D A heavy circular disc resting on its circular base.

A square solar panel has dimensions of 0.5 m x 0.5 m, it converts solar energy to
electrical energy. The sunlight shining on the panet has an intensity of 1000 Wm™.
Intensity is the power transferred per unit area. The solar panel delivers a current of
2.0 A at a voltage of 20 V. What is the efficiency of this solar panel in converting solar
energy to electrical energy?

A 16% B 20% C 50% D 80%

An object is pulled up a rough slope at a constant speed. Which of the following
statement is true?

A Work done by the pulling force is equal to the gain in gravitational potential energy
minus the work done against friction and kinetic energy.

B Work done by the pulling force is equal to the gain in gravitational potential energy
plus the work done against friction and kinetic energy.

C Work done by the pulling force is equal to the gain in gravitational potential energy
minus the work done against friction.

D Work done by the pulling force is equal to the gain in gravitationat potential energy
plus the work done against friction.



14 The diagram below shows a manometer filled with water, measuring the pressure of a
gas supply. The atmospheric pressure is 100 000 Pa. (Density of water is 1000 kg/m®)

15

16

vaccum

20 cm

Gas

| I O | | |
RN

What is the pressure of the gas?

A
B
c
D

2000 Pa
3500 Pa
102 000 Pa
103 500 Pa

Which of the following is true about thermometric property?

A

B

Expansion of a fixed mass of liquid is a thermometric property because it varies
linearly and continucusly with temperature,

Ice point and steam point is a thermometric property because it is easily obtainable
and reproducible.

Melting point and boiling point of a substance is a thermometric property because
they vary continuously with temperature.

Volume of a fixed mass of liquid is a thermometric property because it varies
linearly and continuously with temperature.

A fixed mass of gas is heated in a frictionless syringe under constant pressure.

syringe

<= H

Which of the following statements is false?

B s

The average distance between the gas molecules increases.
The average force of the molecules on the wall of the piston increases.
The average speed of the gas molecules increases.
The frequency of collisions of the gas molecules on the wall of the syringe
increases.

5



17 Which of the following is true when ice changes to water at its melting point?

(1) Thermal energy is absorbed to break the forces of attraction between the
particles.

(2) Thermal energy is absorbed to increase the temperature.

(3) Kinetic energy is increased.

{4) Internal energy is increased.

A all of the above
B (1), (2)and (3)
C (1),(3)and(4)
D (1)and(4)
18 Some Japanese restaurants use paper pots for their customers to boil the food. What
are the reasons for the paper pot not catching fire when in contact with the flame?

" paper pot
}

ﬁ flame

(1) Water has a boiling point lower than the burning temperature of the paper.

(2) The paper is thin and therefore heat is conducted quickly to the water in the paper
pot.

(3) The paper is thick enough to withstand the high temperature of the flame.

A (1) and (2) only.
B (1)and (3) only.
C (2)and (3) only.
D all of the above.

19 Two blocks X and Y, which are made of the same metal, are heated by heaters at the
same power rating. The variations of temperature with time are given below.

>

temperature/°C 4
120

100 =
80

60 T

40 =

20
0

b VY
1020 30 40 50 60 ~umels

What is the ratio of masses X to Y?

A 1:3 B 1:4 Cc 3:1 D 4:1



20 Four students stand in a row 1 m apart parallel to a plane mirror that is 3 m long as

21

22

shown below.,
I, 3m o
U SLLLL SIS SIS SIS SIS IN
1 [
I I
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I I
Student A: StudentB  Student C Student D:
[ ] o ®
14 > > s
: 1m 1m 1m {

How many students can see the images of the other three students?
A 1 B 2 c 3 D 4

A converging lens is placed in front of a flask filled with water. When a light bulb is
placed in front of the converging lens, no sharp image is formed at point X as shown in
the diagram below.

Which of the following can cause a sharp image to be formed at point X?

(1) Replace the lens with a thicker one.

(2) Replace the liquid with one of lower optical density.
(3) Replace the converging lens with a diverging lens.
(4) Move the light bulb nearer to the lens.

(1) and (2) only
(2) and (3) only
(2), (3) and (4) only
All of the above

ooOoo>

The wavelength of a transverse wave is the

distance moved by the trough to the next crest.
horizontal distance from one crest to the nearest crest.
maximum displacement of the particles from their equilibrium positions.
vertical distance from the crest to the trough.
7
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23 Which of the following groups of electromagnetic waves is in the order of increasing
frequency?

A Gammaray ——» Ultra-violet —» Radiowave
B Gammaray —— Visiblelight —— Ultra-violet
C Microwave  — » Ulira-violet —— X-ray
D Visiblelight —— Infra-red —s X-ray

24 Jessie tries to charge a metal cylinder in the following way:
1. Bring a positively charged rod near the cylinder.
2. Touch the cylinder with a finger.

3. Remove the p'ositively charged rod.
4. Remove the finger.

,.__/7—_% positively

charged rod

[
insulated sheet

After this process, the cylinder would most likely be

neutral.

positively charged.

negatively charged.

positively charged on one side and negatively charged on the other.

g0 m>»

25 The potential difference across two identical resistors in seties is 8.0 V. How much
energy is dissipated in one of the resistors when 5.0 C of charge flows through it?

A 08J B 16J c 20J D 40J

26 What is the effective resistance of the diagram below if each resistor has a resistance of
1207

— T+t 1+

A 0Q B 3Q C 40 D 120Q



27 The graph of current | against potential difference V for a conductor is shown below.
Which of the following can be deduced from the graph?

I/A 1

» VIV

The conductor is an ohmic conductor.

The resistance of the conductor decreases as the potential difference increase.
The resistance of the conductor increases when the temperature increases.
The resistance of the conductor is zero when no current flows in it.

Oow>P

28 The diagrams below show four circuits. All the resistors, dry cells and ammeters are
identical.

T e &

I —
. 1
T = L
@P
| —1
—IZ:]—{
s B
Which of the following shows the correct order of the ammeter readings?
A Al=A2=A3=A4 B A1=A4<A2<A3
C A3<A1I<A4<A2 D A4=A1<A3<A2

29 A water heating system consists of a heater and a small light bulb next to the switch.
Both the heater and the light bulb are controlled by the same switch. The switch turns on
the 2000 W water heater and the 50 W light bulb together. In one month, the lamp alone
uses 1 kWh of electrical energy. If the cost of electricity is $0.30/kWh, how much does it
cost to use the water heating system in that month?

A $0.62 B $0.75 C $12.30 D $15



30 Two light bulbs X and Y are connected in a ¢ircuit as shown below. The rating of light
bulb X is 120 V, 240 W, and the rating of light bulb Y is 120 V, 120 W.

240V

X Y
What is a suitable fuse rating for the circuit?

A 1A B 2A C 13A D 20A

31 Which of the following shows the correct position of the compass needle when it is
moved from position X to position Y. (Ignore earth’s magnetic field)

@ x
Bar magnet
— S

— Soft iron rod
Yio "

32 Which material is the most suitable to make the needle of a plotting compass?

aluminium
brass
steel

iron

ooOow>»
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33 A small plotting compass is placed above a copper wire AB. The diagram shows the
direction of the compass needle when there is no current flowing through the wire.

A

wire plotting compass

compass needle

B
Which direction would the compass needle point when a current passes through the
wire from A to B?

A into the page
B outofthe page
C tothe left

D to the right

34 The figure below shows a 4 kg copper rod in a magnetic field suspended horizontally by
the two insulating strings AB and CD. What happens when the switch is closed?

w 7
Alx x x x x|[C

5 n_— Copper rod

The rod moves into the plane of the paper.
The rod moves out of the plane of the paper.
The tension in string AB and CD decrease.
The tension in string AB and CD increase.

oowr>r
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36 A light steel bar and a light iron bar are attracted to a magnet as shown. What will
happen when the magnet is removed?

iron steel N S

Both the steel and iran bars lose their mag
The iron bar retains its magnetism and stedfl ba es its magnetism.
The steel and iron bars remain attracted to each other.

The steel and iron bars repel each other.
!

oOomr

36 The diagram shows a simple d.c. motor.

The current reverses as the coil rotates. How many times is the current reversed if the
coil is rotated through an angle of 290° from the position shown?

A 0 B 1 c 2 D 3

12



37

The diagram shows a 100% efficient step-down transformer connected to a 500 V

alternating voltage supply. The ratio Np:Nsis 10:1.

38

39
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What is the output voltage?

A 0V B 40V c 50V D 400V
Why is electrical energy usually transmitted at high voltage?

A As little energy as possible is wasted in the transmission cables.
B The current in the fransmission cables is as large as possible.

C The resistance of the transmission cables is as small as possible.
D The transmission system does noft require a transformer.

The cathode ray oscilloscope displays a trace when an alternating voltage of frequency
50 Hz is applied. The Y-gain is set at 5 V/div and the time base setting is unknown.
Which of the following shows the correct peak voltage of the supply and time base
setting?

/N N
/ JAIAY
N |/ \
NV N/
peak voltage time base setting
A 1.0V 2 msfdiv
B 1.0V 8 ms/div
C 10,0V 2 ms/div
P 10,0V 8 ms/div

13



40 The graph below shows the output of an a.c. generator. The coil has 20 tums and the
generator rotates 20 times in one second.

=i
g FFE -

Which graph shows the output when the coil has 30 turns and rotates 10 times in one
second.

A OutputIV
t\ /N /NN L
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- End of Paper —
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1.

Section A
Answer all the questions in this section
(a) Define velocity. [1]

(b) A solid rubber ball drops and hits the floor 0.60 s later. A velocity-time graph of the motion
is shown in Fig. 1.1 below.

Velocity / Ts“ ] : .

A
p>
Pae)

L)

ALY

/s

Vav)

oD

Fig. 1.1



1. (b) The ball makes contact with the floor for 20 ms, after which it rebounds vertically with an

initial speed of 5.6 ms™.
(i) Calculate the acceleration of the ball while it makes contact with the floor and rebounds.

2]

(i) Calculate the maximum height during the ball's bound. (1]

(i) Draw on Fig. 1.1 the velocity-time graph for the ball during its rebound to the maximum
height. (2]

2. A box with a mass of 4.0 kg was pushed by a force of 18 N along a table-top as shown in
Fig. 2.1. The displacement-time graph of the motion is given in Fig. 2.2.

Displacement /m ¢
6
18 N
| 4.0kg 4
2
Fig. 2.1 Fig. 2.2 —t—t—t+—

.. bt
0 ’ 2 3 4Tlmr:n's

() From Fig. 2.2, determine the frictional force acting on the block when the box is moving.
Explain your answer. [2]

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

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

(b) While the box is sfill moving on the same surface, the push was increased to 20 N.
Describe the subsequent motion of the box after the change in force occurs, giving
numbers where necessary. 21

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

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



3. A uniform trap door weighs 80 N. It is lifted up and held stationary by a force of 50 N as shown
in Fig. 3. The centre of gravity of the trap door is located at 60.0 cm from the hinge as shown.

(a) State the meaning of centre of gravity. [1]
(b) By means of a scaled diagram, determine the reaction at the hinge of the trap door. [3]
50 N

80N



4. A 1.00 mlong barometer tube was filled with mercury to the brim of the tube. The open end was
held carefully by the thumb and then inverted in a trough of mercury. The thumb was then
removed. Fig. 4.1 shows the barometer at the instant when the thumb was just removed.

(a) (i) Show that the level of mercury in the tube above the surface of mercury in the trough
would hecome 0.743 m eventually.
The atmospheric pressure has been determined to be 101000 Pa and mercury has a
density of 13.6 g/iem®. [2]

L)

1.00 m

T
IIII:

Fig. 4.1

(i) Suggest a simple way to check that the barometer reads only the atmospheric
pressure and not any additional pressure due to any gas trapped in the tube. [1]

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

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

(b) A mercury barometer is shown in Fig. 4.2. Draw the new level of the mercury level in the
barometer and the reservoir when the barometer is brought to a mountain top, which has
an altitude of 4000 m. Assume that the density of air is constant at 1.23 kg/m® and
atmospheric pressure on the sea level is 103360 Pa. Show all calculations clearly. [2]

~
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5. Fig 5.1 below shows a hand-operated hydraulic jack.

Load
F‘ 0.50m ! ' ot
< * > pIvO
+0.10m )
X Py >
I ° o] |
handle |
50.0 N of force
is applied on P
K Q
master
cylinder | slave

cylinder

Piston P and the handle are linked through the same pivot. When a force is applied

downwards at point X, piston P in the master cylinder is pushed down with a force of 50.0 N,
causing oil fo flow into the slave cylinder.

(a) Calculate the moment of the force of 50.0 N applied on piston P. [1]

(b) The area of piston P is 20.0 ¢cm? and the area of piston Q is 800 cm?.
Calculate the load being pushed upwards by piston Q. {2]

(c) If piston P moved a distance of 10.0 cm downwards, determine the distance moved by
piston Q upwards. [2]



6.

(a) State a difference between boiling and evapaoration. [1]

(b) In an experiment to demonstrate how the boiling point of water depends on the surrounding
pressure, a beaker containing hot water at 80 °C was placed inside a bell jar, which was all
sealed up other than allowing for an exit to a vacuum pump.

ell jar

thermometer

Fig. 6.1

Alr pumped out by vacuum
———— pump
Explain using kinetic model of matter,
(i) why some of the water boil when the air was being pumped out? i2]

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

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

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

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

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



7. At coastal areas, the sea breeze is formed at around 3.00 p.m.

SUﬂO
land
%b sea

Fig. 7.1
(@) (i) InFig. 7.1, draw the direction of the convection currents to form the sea breeze. [1]
(i) Explain how the sea breeze could have been formed. [2]

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

(b) The following data may be useful in this question.
Specific heat capacity of water = 4,20 kJ kg™ K.
Specific heat capacity of aluminium at 100°C = 0.910 kJ kg™ K.
Latent heat of vaporisation of water = 2260 kJ kg™.
Latent heat of fusion of water = 334 kJ kg™.

A 3.00 kg block of aluminium is heated to 600°C. It is placed in a container holding 2.00 kg
of water at 25°C. The hot aluminium brings the water to its boiling point at 100°C quickly.

(i) Calculate the amount of energy given out by the aluminium block when its temperature
is lowered to 100°C. [1]

(i) Caiculate the mass of water which will boil when the temperature of aluminium is at
100°C and 5000 J of energy has heated up the air surrounding the container. [3]



8. (a) A positively-charged sphere is placed near a neutral metal plate which was placed on an
insulator shown in Fig. 8.1.

Draw the electric field between the sphere and the metal plate.

@ sphere

Metal plate

W insulator

(b) Fig. 8.2 shows part of an electrostatic spray gun applying paint onto a piece of metal part.

The nozzle sprayed out fine paint droplets. The droplets are charged positively as they
emerged.

2]

Fig. 8.1

—
o —
—

\ 7"‘"‘* ~. metal part
positively-charged
paint particles

Fig. 8.2

insulator

(i) Explain why the positively-charged paint droplets are attracted to the neutral metal
part.

2]

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

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

(i Explain how the positively-charged paint droplets are spread out evenly to form a coat
of paint on the metal part. [2]

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

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



9.

(@) A 200 m long spool of wire has a diameter of 0.30 mm. If the wire has a reistance of
48.8 Q, calculate the resistivity of the wire. [2]

(b) A circuit is connected as shown in Fig. 9.1. The bulb is intended to be lit up when the
surroundings has become darker.

Qo
2

—)
\_/
——a)
Fig. 9.1

(i) Explain why the circuit in Fig. 9.1 will not work as intended after the switch is closed. [2)

(i) A second identical bulb is connected in parallel to the first bulb as shown in Fig. 8.2.

g
—-®-

Fig. 9.2

Describe how the additional bulb affects the ammeter reading when the switch is
closed [11



9, (c) John wants to construct a circuit that switches on a 18 V fan motor for his computer when
the temperature is high.

(i} Complete the design of the circuit below to switch on the fan motor when the
temperature rises. No calculation is required.
Choose from the following components:
. Light dependent resistor,
e light emitting diode (LED),
) rheostat,
e  connecting wires,
« switch and
» negative temperature-coefficient thermistor. [2]

24V

(i) Explain how the circuit would be switched on. [1]

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

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

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

i1



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

10. (a) () What do you understand by the refractive index of water is 1.337?

(b) Aray of light is incident towards the centre of a semi-circular glass block as shown in Fig.
10.1. X is the curved surface area of the semi-circular glass block.

T i
Wity
TR 5
ka ‘%&"?“a e
EIN A T
2 hﬁ&*f@%&s e

Fig. 10.1

() Explain why the ray of light will not undergo total internal reflection if it is incident on

anywhere along X. [1]
(i) Calculate the critical angle of the giass block in Fig. 10.1. [2]

12



10. (c) What do you understand by the focal length of a converging lens is 6.0 cm? [11

() Fig. 10.2, which was drawn to full scale, shows rays from a distant object reaching a

converging lens with a focal length of 6.0 cm.
Complete the ray diagram in Fig. 10.2 to show how the converging lens forms an

image. [3]

Fig. 10.2

Describe the effect on the image [1]
(i) as the lens is moved towards the left side,

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

. lens holder

13



11. An ignition coil (see Fig. 11.1) is used to produce sparks to ignite fuel in the engine. The ignition
coil produces high-voltage pulses from a d.¢. supply. An ignition coil consists of a transformer
made from two coils of insulated copper wire wound around a common iron core. One wire
forms the external primary coil, with the secendary coil wrapped within the primary coil.

To primary 1° To primary
terminal

!

4

,

1

J/

H

\

'

- . )

.,G el = :

S—RP

P g =

ey e =N
l—é____—-s‘l:

"S::_,_-__—._-.:H.: 1

|:¢:_________:§I,ll

TS i = ol

':.‘é_‘_-_-——— :':

|:Sﬂ :I:

t:“::—-___. :

/ Fig. 11.1
primary
coll soft iron secondary

core coil

Some information of the device is presented in Fig. 11.2.

Type A Primary | Secondary Type B Primary | Secondary
coil Coil coil Coil
Voltage (V) 12 30000 Voltage (V) 36000 12
Current (A) 0.050 Current (A) 0.042
Number of turns | 100 250000 Number of turns | 300000 100
Fig. 11.2

{a) Explain why a voltage is developed across the secondary coil when the current in the

primary coil is interrupted suddenly. (11
(b) State and explain which transformer, Type A or B is suitable as an ignition coil. [2]

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

...........................................................................................................................
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11. (c) The primary voltage (V,) versus time graph is shown in Fig. 11.3, when t; and t; are the
times when the controiling switch is closed and opened respectively.
Sketch the corresponding secondary voltage (V) versus time graph on the given axis.  [2]

Vo LV
12 t--------%
\ Fig. 11.3
t1 tz B’S
Vs/Vy
=tls

(d) Explain with a reason if the wire used for the primary coil solenhoid should be thick or thin.[1]

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

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

(e) The secondary winding of an igniticn coil is connected as shown in Fig. 11.4 to a light bulb.

Explain why the light bulb did not lit up continously when the switch is closed. [1]
--o/o—-——-g;
Primary £  Secondary Fig. 11.4
coil <;§ coil
—.-JE:

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

.............................................................................................................................
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11. (f) In a set-up to demonstate motional electromotive force, a conducting rod was moved
across a magnetic field from right to left in Fig. 11.5. The magnetic field is going
perpendicularly into the paper. The rod was sliding on fricitonless metal rails which were
linked by connecting wires with crocodile clips.

X X X X Xe X,
X X X X X X
“4—1 |rod
Fig. 11.5
v¢ X X X X X
D rail
X X X X XH X
() Determine the direction of the current flow in the external circuit by marking an arrow at
point Y in Fig 11.5. 1]
(i) Explain your answer [2]

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

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

........................................................................................................................
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12. EITHER
Infrared toasters are considered parts of the modern day convenience in kitchen and food
preparations. An infrared toaster, rated at 650 W 230 V, operates through 2 infrared lamps
positioned above and below the holding tray (sees Fig. 12.1).

holding tray

Fig. 12.1

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

(i) Discuss why the infrared toaster cooks the same quantity and type of food in a sharter
time compared to a conventional oven which is much bigger physically. [2]

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

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

(iiiy Calculate the current drawn when the infrared toaster is switched on. [1]

(b) The insulation of the mains cable has worn away and this causes the live wire to make
contact with the outer metal casing of the infrared toaster.
(i) Explain the hazard that results if the outer metal casing is not earthed. 1]

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

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

(i) Explain how connecting the earth wire to the outer metal casing and using a circuit
breaker of a suitable rating removes this hazard. [2]

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

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

..........................................................................................................
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(b) (iii) Fig. 12.2aand Fig. 12.2b show a circuit breaker before and after it has been activated

respectively.

spring

iron bolt
solenoid

re-set

button

plastic
plunger

spring

—

switch is

on

Fig. 12.2a

r|
T --1

To household
circuit
appliances

iron bolt

O

re-set
button

plastic
piunger

©----| To household
switch is

off

Fig. 12.2b

circuit
--Jappliances

Referring to Fig. 12.2a and Fig. 12.2b, exptain how the circuit breaker works when a

fault occurs.

[3]

---------------------------------------------------------------------------------------------------------------------
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OR
Fig. 12.3 shows circular wavefronts produced at the centre of a wave pool. Two plastic buoys, A
and B, float on the water in the poal Buoy A is on the crest of a wave at the instant shown.

(a) State the meaning of a wavefront. [1]

Buoy B

Buoy A Fig. 12.3

(b) Fig. 12.4 shows a snapshot of the displacement-distance graph of A and B. A wave takes
0.800 s to move from A to B.

Displacement
/cm 30 2
20 - Buoy B
0 ! >
ol o 100 150 2.00 280 3.00 #50 4.00 4.3 5.00 550 6.00Dstancelm
-20 4-
Buoy A
-30 =+ Fig. 12.4
(iy Calculate the frequency of the wave. [2]

(i) Sketch a displacement-time graph of buoy B, starting from the instant shown in
Fig. 12.3. Draw at least 2 cycles in your graph. [21

A

A 4
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(c) A vesselis detecting schools of fish in the ocean, Sonar is used to locate schools of fish
and the depth of the seabed in the sea. The sonar sends pulses of ultrasound of frequency
45 kHz from the bottom of the ship to determine the depth of the seabed The reflected
pulses are picked up by a receiver and displayed on a cathode-ray oscilloscope (c.r.c.) as

shown in Fig 12.5. The time-base of the c.r.0. is set to be 50 ms/ div. The speed of the
ultrasound in water is known to be 1450 ms™.

Fig. 12.5
(i) On Fig. 12.5, label the reflected pulse as R. Explain your choice. M
(i) Calculate the wavelength of the ulfrasound. (1]
(iiiy Determine the depth of the seabed. [2]

(d) If the frequency of the ultrasound is doubled, what is the effect on the speed of the wave?

1]

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

End of paper
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Marking Scheme NCHS Physics 5059 Prelim 3 2015 Paper 2
Scheme for Physics Paperl

1. (a)Rate of change of displacement.
(b) () a=Av/At==(56-6.00/20x10"

=- 580 ms?

(i) v®=u?+2as,s=(0>-56%)/2(-10.0) = 1.568
s =1.6m (2 sf)

(i) v=u+at, t=(0-5.6)/(-10.0)
t=0.56s (2sf)

(B1may be awarded if student failed to draw any line), allow ecf

B1 for line from (0.60Q, 6.0) to {0.62 ,-5.6) and B1 for line from (0.62 ,-5.6) to (1.18, 0); without

proper marking on axes deduct 1 m |

B1
M1
Ad

81
B1
Al

Velocity / ngs"
A

L
1
T
1
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|
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2 (a) Friction = 18 N as slope of the graph gives us velocity of the box. Since the slope of the
position time graph is constant, velocity of the box is also constant. As a result, acceleration of the
box becomes zero indicating the forces acting on box are balanced.

(b) The box starts to accelerate [B1] at a = (20 -18) / 4 = 0.50 ms (B1 for magnitude).
3(a) It is a point where the entire weight of the object appears
fo act irrespective of its orientation. [B1]
(b) Scale.1cm:5N [B1] L/
Reaction= 44.0 N [B1]
Correct closed triangle [B1] Weight

. Tension 50
4 {(a)() P=hpg

101000 = h x {13600) x 10.0 [M1]
h= 0.74265 A
= 0.743 m [A1]

(i) To test for a faulty vacuum, incline the tube untll its top end is below the horizontal level
extended from 0.743 m of the height above the reservoir. If the whole of mercury fills the tube -
then there is no air trapped inside. [B1]

(b)
NatmPair = NygPHg
han(1.23) = 0.760 x 13600
ham= 8403.3 m
Hence at 4000m height hyg = (8403.3 -4000) / 8403.3 x
x 0.760
=0.398 m Hg (3 sf) [B1]
Drawing [B1]

5(a) Moment = 50 x 0.10=5.0 Nm [B1]
(b) At P, Pressure P = F/A = 50,0/ 20.0 = 2.50 Nem? [B1]
This pressure is transmitted to Piston Q.
Hence Fq =P x Ag=2.50 x 800 = 2000 N [B1]
(c) Method 1: work done is same at P and Q,
Fp x Dp=50.0 x 0.100 = 5,00 J [B1]
Hence Dq =5.00/Fq=5.00/2000=25x%x10°m [B1]
OR Method 2: Volume of fluid is conserved
At P volume of fluid pushed downwards, V = 20.0 x 10.0 = cm®
At Q, rise in height =V /Aq=200/800=0.250cm=2.5x10"m

2
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6 (a) Any of the 6 differences Eg no bubbles against bubbles (boiling); boiling occurs at a fixed
temperature ... [B1]

(b)(i) The air pressure in the bell jar is lower than atmospheric pressure as less air particles are
present now. [B1]

Although the internal work done to overcome forces of attraction between molecules remains

unchanged, the external work done against the atmosphere has been reduced significantly.

This reduces the amount of PE required by the water particles to vaporise. [B1]

(i) As the temperature of a substance is directly proportional to its sum of KE, the more
energetic molecuies still need sufficient energy to overcome attractive forces due to other
molecules to escape from the surface into the atmosphere. As less energetic molecules are
left behind, the average kinetic energy of the molecules decreases and the temperature

decreases.[B1]
7(a)(i) Shows convection curmrent in clockwise direction from the sea. L ‘J
7(a)(ii} Land and the adjacent water body are subjected to the uneven heating during the daytime.
The land, which has a low specific heat capacity heats up much more quickly than water. (B1)
As the land warms up, the air next to it heats by conduction and rises.  (or first B1 here)
As the warmer air rises by due to its lower density, cooler air is drawn from the ocean to fili the
void. The warmer air mass returns to sea at higher levels to complete a convective current. (need
to write different density for second B1)

(b}
() Energy given up by the aluminjum in cooling to 100°C
=mecAB =3 x 910 x (600 — 100) = 1365000 J. B1
(i) To heat 2 kg of water from 25°C to 100°C requires 2 x 4200 x (100 - 25) = 630000 J. B1
Available energy for boiling water = 1365000 J — 630000 — 5000 = 730000 J B1
Mass of water boiled away = E/I = 730000 / 2260000 = 0.323 kg. Al
B1 direction
B1 pattern
8 (a)
4+

(b) (i) When the positively charged particles are brought near to the metal, the electrons of the
metal part are induced to the surface nearer fo the positively charged paint particles. [B1]
Since unkke charges attract, the positively charged particles will be attracted to the
electrons of the metal. [B1]
(i) All paint particles are positively charged of the same amount. [B1]
Since like charges repel, the particles will be repelled away from each other, alfowing them to
be spread out more uniformly on the metal. [B1]

9(a)p=RA/Il = 48.8 x[(3.142/4 x (0.30 x10°)21/(200) [M1]
=1.73x10% =1.7x10%Qm Al (2 sf} check sf here
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9 (b) (i) No. When the intensity of light reduces, the resistance of LDR increases but potential
difference across lamp remains unchanged as lamp is connected in parallel. [B1]

Current flowing through lamp does not change and therefore the lamp remains it
throughout when the switch is closed. [B1]
(b) (i) ammeter reading increases [B1]

(c) () thermistor drawn in series with variable resistor.[B1]
motor in parallel with variable resistor [B1]

24V

ﬁll——ﬁ—ﬂﬁ‘

8V

o oo

(i} (When the switch is closed) and temperature rises, the potential difference across the variable
resistor would become higher than the thermistor. Hence there is enough pd to drive the motor. [B1]

10 (a) () The ratio of the speed of light in vacuum to the speed of light in water is 1.33. [B1]

(1) The ray of light is incident from an optically less dense (rarer} medium to optically denser medium.
Hence TIR cannot occur.{B1]

(i) nysini =ngsinr
nz = (1) x sin 49 / sin 30 = 1.51 [B1]
c =sin"' (1/1.51) =41.5° [B1]
10(b) The distance between the optical centre and principal focus is 6.0 cm

10(c) ()

F 3

 \ T

T | = ——

B1: centre ray

B1: 2 rays to join at F at 6.0 cm v
B1: inverted image at 6.0 cm

10(c)(ii) Image remains unchanged in size. Still inverted. [B1]
iy The image becomes less bright, while still being inverted [B1]

11 (a) The change in current in the primary coil sets up changing magnetic flux linkage within the
secondary coil and hence induce an emf in it according to Faraday's law of EMI. B1

11(b} Type A. A High output or secondary voltage is required for a spark to be formed.[B1]
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Vo IV
c P
( ) 12 _‘}

1
1
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[ 1
1 1
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P
‘ i
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VsV E i B1: 2 peaks on opposite sides of t axis

30000 E i B1: No voltage when dc voltage in.
i E primary is constant at 12 V
P
: ‘ » t/s

=30000 s e

(d) Thick wires should be used to reduce heating effect or power loses during transmission of
power. (Note the current is 165 A in the primary circuit) [B1]

(e) Battery is absent and there will be no change in magnetic flux linkage.[B1]

M T [B1]

(ii) From Flemings Right Hand Rule [B1]
the induced current is down the rod and the current flows in an clockwise loop. [B1]

B
F

12 Either
(a) (i) The silver and smooth surfaces are good reflectors / poor absorbers of infra-red
radiation, hence making the cooking faster. [B1]
(ii) Infra-red energy is transmitted directly fo the food via radiation at 3 x 10° m/s, heating up
the molecules on the surface of the food, [B1]
For the oven, heat energy is used to heat up the air in the convection current before
reaching the food and conduction. [B1]

(i) I=P/V=650/230=2.83 A[B1]
(b) () The metal casing becomes live (or will be at high electrical potential) and hence poses a hazard of
electric shock to the user. [B1]

(b)(ii) when the live wire touches the casing in the presence of an earth wire, a large current will flow through
the earth wire due to its low resistance. [B1]
The large current cause the circuit breaker to trip and disconnect the appliance from the mains, thus
breaking the circuit or breaks the circuit or cause the appliance to be at a low potential. [B1]

5
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btiii) When a fault occurs, the solenoid in the circuit breaker becomes a very strong electromagnet. [B1]

Through magnetic induction the iron bolt 1s attracted to the solenoid. [B1]

The spring will now push the plunger and switch up and the circuit 1s now opened. [B1]

The circuit breaker remains tripped until it has been reset by pushing the reset button. [B1 optional]
12 0R

(a) Awavefront is an imaginary line joining all the points of an advancing wave in the same phase.[B1]

{b) (i) As 0.80 s is required for haif a wavelength, then T=2x 0.800=1.60 s [B1]

Hencef=1/16=0.625 Hz [B1]
(i

Displacement
fem 30 >Pattern, 2 cosine curve [B1]

>Values and labelling of axis [B1]
20
. /\ A
0
10 40 0.80 1}\1700 2.40 23\327/60 4.00 440 480 Time s
uoy B

(c) () Labelthe smaller pulse. The weaker pulse is lower in energy hence lower in amplitude. [B1]

() v=fA
1450 = 45000 X A [B1]
A=0.0322 m [B1]

(i) fotal time elapsed = 3.5 x50 x 10 =0.175 5
Time for one passage =0.1756/2=00875s (B1]
Hence depth =v x t
= 1450 x 0 0875
= 127 m [B1]

(d) The speed is unaffected. (At 1450 m/s) [B1]

Q1 Q2 Q3 Q4 Qs Qb Q7 Q8 Q9 Q10
A B B C A C C C D A
an Q12 Q13 Q14 Q15 Q16 Q17 Q18 @19 Q20
C A D A D D D A B D
Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
c B c A -~ C C B c C B
Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
B C C C c C C A D C
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