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The diagram shows a vernier calipers scale.
7
lmm Illl”L]l

O 5 10

Which reading is shown?

A 6.40cm
B 6.45cm
C 6.50cm
D 7.35cm

A motorcyclist accelerates from rest at 2.0 m s™2 along a level road until he reaches and
maintains a steady speed of 40 m s™".

How much time will elapse before the motorcyclist covers a distance of 1.0 km from his
starting point?

20s
25s
35s
50s

ooOow>»

A stone is released from rest at a great height in air and falls vertically. Each of the three
graphs represents the variation with time of one of the three variables p, g or r.

3
r

¥

o

time timer time
Which row correctly identifies the three variables p, g and r?
p q r
A velocity displacement acceleration
B velocity acceleration displacement
C displacement velocity acceleration
D acceleration displacement velocity
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4 A force P is required to hold a barrel of weight W at rest on a ramp. Friction between the
barrel and the ramp stops the barrel from slipping.

Which arrow represents the resultant force the ramp exerts on the barrel?

5 When a block of wood of mass 1 kg is pushed with a force of 5 N along the horizontal flat
surface of a bench, the block moves with a constant speed of 2 m s™*.

When the block is pushed along the same bench with a force of 10 N, it moves with a
constant

speed of 4 ms™'.
speed of 5ms™.
acceleration of 4 m s™2.
acceleration of 5 m s™2.

oOw>

6 The diagrams show three containers. One container is empty and the other two contain
sand and water respectively. The density of water is known to be 1.0 g cm™.

100 g 250 g
empty container  container container
with sand with water

What is the density of the sand?

1.25gcm™3
1.50 g cm™3
2.00gcm3
240gcm™3

ooOow>»
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The weights of two objects measured on two different planets are listed below.

Weight of object M on Mercury = 2000 N
Weight of object J on Jupiter = 6000 N

The gravitational field strength of Mercury and Jupiter are 3.8 N kg™ and 25.4 N kg™’
respectively.

Which of the following statements describing the mass and/or weight of the objects is
correct?

A

B
C
D

Object M has a smaller mass than object J because object M has a smaller weight
than object J.

Object M has a smaller mass than object J because the gravitational field strength
of Mercury is smaller than that of Jupiter.

Object M has a smaller weight than object J because the gravitational field strength
of Mercury is smaller than that of Jupiter.

Object M has a mass one-third of the mass of object J because the weight of object
M is one-third of the weight of object J.

The diagram shows two equal and opposite forces applied to the ends of a pivoted bar of
length L.

What is the magnitude of the moment exerted by these forces on the bar?

OOm>

FL
FLsing
FlL cosé@
2FL cos@
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9 The diagram shows a toy monkey with a lump of plasticine placed at the end of its tail.
When displaced about point P, it oscillates and eventually comes to rest at this same
position.

How does the plasticine help the toy in maintaining its state of equilibrium?

It increases the weight of the toy.

It moves the centre of gravity to be directly above P.
It moves the centre of gravity to be directly below P.
It moves the centre of gravity to be exactly at P.

coOowm>»

10  The diagram shows a simple hydraulic jack.

handle

S

, piston’Y

piston X . .
hydraulic fluid

\\\\R\\

The base areas of both pistons X and Y in contact with the hydraulic fluid are circular in
shape.

Which of the following changes should be made in order for heavier loads to be lifted?

radius of piston X radius of piston Y
A halved doubled
B doubled halved
C doubled remains the same
D remains the same halved
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6
A mercury barometer and a mercury manometer are placed side by side on a laboratory
bench.
vacuum-——|
H trapped-
" gas .
7e.0em mercury |

— 30

20

10

laboratory bench[F&@ 0.

D E
£ 2 <4 4 2 ¢

barometer manometer

What is the pressure of the trapped gas?

10 cm Hg
50 cm Hg
66 cm Hg
86 cm Hg

oow>»

A boy weighing 800 N runs up a flight of stairs.

How long does he take to run up the flight of stairs with an average power of 400 W?

A 12s
B 16s
C 20s
D 32s
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13 A marble is allowed to roll along an undulating plane from left to right. It is in motion at P
and at rest at Q.

Neglect air resistance and assume the plane is smooth.

Which of the following statement(s) is/are correct?

I The marble has zero gravitational potential energy at P.
Il The speed of the marble at R is less than that at P.
Il The marble will only roll up to S and return.

A lonly

B 1andllonly
C {landlil only
D HLlilandlll

14  In a Brownian motion experiment involving smoke particles in air, larger smoke particles
are seen to be less agitated in their motion as compared to the smaller smoke particles.

Which statement(s) explain(s) the motion of the larger smoke particles?

| The larger smoke particles have greater weight than the smaller smoke particles.
Il The larger smoke particles have greater density than the air molecules.
Il There is less bombardment by air molecules on the larger smoke particles.

| only

Il only

I, Iland Il

None of the statements

oom>»

15  Afixed mass of gas is cooled down while its pressure is kept constant.

How do the properties of the molecules of the gas change?

average speed frequency of collisions average distance apart
with walls
A decreases decreases decreases
B decreases" increases decreases
C decreases increases unchanged
D unchanged decreases increases
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16 A heating element is to be positioned in a narrow sealed tube of liquid.

“© =\

\C D /

Which would be the best position, A, B, C or D, to place the heating element in order to
obtain the best circulation of the liquid throughout the tube?

17  The diagram shows the cross-section of a plastic container that a manufacturing company
has created.

plastic cover

and box
. | ]
silvered
inner

vacuum

wall

The company claims that the container can keep food warm or cold for a duration that
surpasses other brands of containers. It offers the following explanations to justify its
claims.

| The plastic cover will reduce heat gain or heat loss through conduction as plastic is a
poor conductor of thermal energy.

Il The vacuum between the interior and exterior walls of the container will reduce heat
gain or heat loss through conduction, convection and radiation.

Il The silvered inner walls will reflect hotness or coldness back to the food as silver
surfaces are good reflectors.

Which of the above explanation(s) is/are correct?

A lonly

B landllonly

C landlllonly
D liandill only
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One of the steps required to calibrate a thermometer is the selection and determination of
the two fixed points.

Which of the following statement(s) about the fixed points is/are correct?

oW

The fixed points must be easily obtainable and reproducible.

The fixed points should be based on the physical property of the substance of the
thermometer.

The lower fixed point is the melting point of a substance and the upper fixed point is
the boiling point of the substance.

| only

| and Il only
il and Il only
I, Itand Hi

When one junction of a thermocouple is placed in pure melting ice at 0 °C and the other
junction in steam at 100 °C, the e.m.f. is 8.0 mV. The cold junction is then removed from
the melting ice and placed in a liquid at constant temperature. The e.m.f. is now 2.0 mV.

What is the temperature of the liquid?

A

B
Cc
D

20°C
25°C
55 °C
75°C

The characteristic of certain cooking pots is that when they are removed from the source
of heat, the contents in the pots may continue to boil for some time.

What may be the reason for this?

cCOmP

The material of the pot has high specific heat capacity.

The material of the pot has low specific heat capacity.

The pot is made of a very poor conductor of thermal energy.
The pot is made of a poor radiator of thermal energy.
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The graph shows the variation in temperature with time of two equal masses of substances
P and Q, when they are separately heated by identical heaters.

temperature
A

room temperature -

0

» {ime

Which of the following deductions is correct?

ooOom)>»

boiling point than Q.

The boiling point of P is lower than Q.

The specific latent heat of fusion of P is larger than that of Q.

The specific heat capacity of P in the solid state is smaller than that of Q.

Less energy is required to raise the temperature of P from room temperature to its

A pebble is dropped into still water and circular wavefronts are seen to travel outwards

with a speed of v.

pebble —

If the wavelength is 4 , what is the time taken for the wave to travel from P to Q7

A A/2v
B Alv

C 22/v
D 31/2v
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23 A transverse wave travels along a string with a speed of 0.5 m s™. The graph shows the
shape of the string at a certain instant.

direction of
wave motion

displacement / cm

A

Which of the following graphs shows the shape of the string 0.7 s later?
A B

displacement / cm displacement / cm
A A
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24 Aray of light in air is incident on a semi-circular block of glass at point Q. OQ is the radius
of the semicircle.

air

i
i
I
—a
C
I

Which of the following ray diagrams shows how the ray will pass through the block and
into the air again?

air

4
O
ARy p—

25 The human eye has a converging lens system that produces an image at the back of the
eye.

If the eye views a distant object, which type of image is produced?

real, inverted, diminished
real, upright, same size
virtual, upright, diminished
virtual, upright, same size

coOm>
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Which of the following is true about gamma rays?

A  Gamma rays travel at the highest speed in any medium.

B Only gamma rays are used to kill cancer cells in radiation therapy.

C Gamma rays are the most energetic in the electromagnetic spectrum.

D Gamma rays are the only electromagnetic waves that have ionising effect.

The diagram shows a sound wave passing through a medium. The dots on line X
represent the equilibrium positions of the air molecules and the dots on line Y represent
the positions of the same air molecules at a particular time.

line X

EERY R
Y

¢ o

_..-.._....

¢ o o

ol
-

lineY

T---@---
o
Q.

o--—-e--

Which of the following statement(s) is/are correct?

| Molecule Q is always aft rest.
Il The distance between molecules P and Q is the wavelength of the sound wave.
Il dis the amplitude of the wave.

A llonly

B landllionly
C flandlillonly
D I andlll

Tuning forks with prongs of different lengths produce sounds of different pitch.

tuning fork P tuning fork Q

Which of the following describes the characteristics of the sound produced?

The sound produced by Q has a longer wavelength and so has a higher pitch.

The sound produced by P has a shorter wavelength and so has a higher pitch.

Q has longer prongs and so the sound it produces has a higher pitch.

The sound produced by P has closer regions of compressions and so has a lower
pitch.

TCOmW>
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An electroscope is used to determine the presence of charges. Plate A is fixed in position
but plate B can swing freely about pivot P. Diagram 1 shows that initially, the electroscope
is charged positively. Both plates A and B are not touching each other.
negatively charged rod
[---- I
insulator —__[ brass cap brass cap
brass rod —~— |
pivot P — /plate B _-plate B
/ N / N
plate A~ i plate A~ ¥
Diagram 1 Diagram 2

A negatively charged rod is then placed near the brass cap of the electroscope, as shown
in Diagram 2.

Which of the following explains what happens to plate B?

A Plate B swings further away from plate A because more positive charges are repelled
downwards from the cap, causing both plates to be more positively charged.

B Plate B swings further away from plate A because negative charges are repelled
downwards from the cap, causing both plates to become negatively charged.

C Plate B swings less from plate A because negative charges are repelled downwards
from the cap, causing both plates to be less positively charged.

D Plate B swings less from plate A because positive charges are attracted upwards to
the cap, causing both plates to be less positively charged.
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A conductor XY has a potential difference of 12 V between its ends. There is a current of
3 AinXY.

+12vO )ov
X y

Which statement is correct?

A The charge flowing each second in the conductor is 12 C.
B  Electrons flow from Xto Y.

C The power dissipated in the conductor is 36 W.

D  The resistance of the conductor is 3 Q.

The resistance of a piece of wire, of length 1 m and diameter 0.3 mm, is R.
Another piece of wire, made of the same metal, is 2 m longer than the first wire. Its
diameter is 50% that of the first wire.
What is the resistance of the second piece of wire?
A 4R
B 6R
C B8R
D 12R
The diagram shows a circuit containing a 12 V source and three resistors each of
resistance 2 Q. An ammeter measures the current leaving the source.
20
12V
How will the ammeter reading change, if the connection to one of the resistors is broken?
A decreases by 6 A
B decreasesby 1A
C increasesby 1A
D increasesby6A
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33 A circuit is needed to switch on a warning lamp when the temperature of a thermistor is
too high.

Which circuit is suitable?

+1OV&——~l +10V o

|

warning warning
lamp lamp

0Ve

gve

+1ov+~—1 +10V"“1

warning ] warning

‘l' lamp ‘l’ lamp
OVe oV e -
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34 A fixed resistor, a variable resistor, a filament lamp and a cell are arranged in four different
circuits.

In how many of these circuits will the brightness of the lamp be changed by adjusting the
resistance of the variable resistor?

ocoOow>
BWN -

35 A plug for a lamp contains a fuse with a 3.0 A rating.
Which statement is incorrect?

The fuse breaks the circuit if the current exceeds 3.0 A.
The fuse contains a thin wire.

The fuse is connected to the live pin of the plug.

The fuse can be reset like a circuit breaker after it blows.

oow>»
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36 Diagram 1 shows a compass needle pointing north when there is no other magnet around.
It is then placed at a point P near to a magnet surrounded by a soft iron ring as shown in

Diagram 2.

Diagram 1 Diagram 2

magnet

oP

soft iron

Which of the following diagrams shows the possible orientation of the compass needie?

37 Plotting compasses X and Y are placed below and on top of a current-carrying wire
respectively, as shown in the diagram.

current direction

Which of the following shows the possible directions of the compass needles?

A B C D
current direction current direction current direction current direction
X X X X
Y Y Y Y
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Three vertical conducting wires have the same amount of current flowing through them in
the direction shown. :
7 3 A A

Given that the distances between the wires are the same, what is the direction of the
resultant electromagnetic force acting on the middle wire?
A totheleft
B to the right
C perpendicular to the plane of the paper
D resultant electromagnetic force is zero
Diagram 1 shows the oscilloscope trace produced by an input of maximum voltage 2 V
and frequency 50 Hz.

<> <>

1cm 1cm

Diagram 1 Diagram 2

With no changes in the oscilloscope setup, what are the new values of maximum voltage
and frequency as shown in Diagram 27?
A 1Vand50Hz
B 2Vand25Hz
C 2Vand100Hz
D 4Vand 100 Hz
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A transformer is used to operate a 12 V lamp from a 250 V mains supply. The mains
current is 0.10 A and the current flowing through the lamp is 2.0 A.

What is the efficiency of the transformer?

25ov/\/1 § é %12v
0.10A | N 1 20A
A 48%
B 50%
C 9%
D 104 %

END OF PAPER
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SECTION A
Answer all the questions in this section.

Fig. 1.1 shows a man of mass 90 kg standing on a weighing scale in a lift.

weighing scale
Fig. 1.1
The gravitational field strength is 10 N kg™".
(@) (i) On Fig. 1.1, draw and label the two forces acting on the man. [1

(i)  Explain why the forces in (a)(i) are not an action-reaction pair.

................................................................................................ [2]
(b) The lift is moving upwards at a velocity of 1.8 m s, It then comes to a stop in a
time of 0.50 s.
Determine the scale reading (in Newton) during this deceleration.
scalereading = .......ccceciveriininnnncnne [2]
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2 Fig. 2.1 shows a desk lamp with the dimensions shown. The base of the lamp is circular
and has a radius of 10 cm. The total weight of the light bulb and shade is 5.0 N and each
of the uniform arms has weight 1.5 N.

shade

30 cm
light bulb

10 cm

Fig. 2.1

The lamp must be constructed so that it does not topple over when fully extended as
shown in Fig. 2.2. The base must be heavy enough so that the lamp will not rotate about

a point X.
first arm ~ second arm
A :
o) O] D)
[ ™
desk X l /—@-\
Fig. 2.2

(a) By taking moments about X, calculate the minimum weight of the base required to
prevent toppling.
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(b) Explain why the lamp tends to topple over when fully extended as shown in
Fig. 2.2, rather than when partially extended as shown in Fig. 2.1.

(c) State and explain one change that could be made to the base to increase the
stability of the lamp. The weight of the base is to remain constant.

PartnerinLeaming
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Fig. 3.1 shows a manometer that is connected to two separate containers containing
pressurised gases X and Y. The pressure of both gases is much greater than the
atmospheric pressure. There are two immiscible liquids A and B in the manometer, of
densities 5.2 g cm™3 and 2.8 g cm™ respectively.

""""""""""" liquid B

liquid A
Fig. 3.1
The gravitational field strength is 10 N kg™'.

(a) Explain which gas has a larger pressure.

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

......................................................................................................... 1]
(b) Calculate the pressure difference due to the gases.
pressure difference = ... 3]
(c) There is a crack in the container containing gas X.
State and explain what will happen to the liquid levels in the manometer.
......................................................................................................... [2]
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An archer pulls the string of his bow and it stretches by a horizontal distance of 40 cm,
as shown in Fig. 4.1. As he releases the string, an average force of 150 N acts on the
arrow before it loses contact with the string.

40 cm

Fig. 4.1

(a) State the main energy change that occurs as he releases the string.

......................................................................................................... 11
(b) Calculate the average work done on the arrow.
WOrK doNe = ....oeeiiieieireeee e [1]
(c) (i) The arrow has a mass of 100 g.
Calculate the speed of the arrow as it loses contact with the string.
SPEEA = ..o [2]
(ii)  State two ways in which the speed in (c)(i) may be increased.
................................................................................................ (2]
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A tyre that is originally completely deflated is inflated by using a pump.

(a) Describe, using the concept of pressure, how the pump pushes the air into the tyre.

(b) Explain, using the kinetic model of matter,

(i how the atmosphere exerts a pressure on the outside of the inflated tyre,

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

................................................................................................ [2]
(ii)  why the air inside the tyre exerts a greater pressure on the tyre than the air

outside.

................................................................................................ [2]
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Fig. 6.1 shows the positions of a travelling wave attime t=0sand t=4s. P is a particle
on the wave.

displacement / cm

A
H- t=0s 1
: ERSsmmEAEAR ines
: N A H
\‘ \\ \“X
\ i / ’ \ 0 7 T
\ v 1 7 \ M
\ 7 ," \ ] 1} Y I I,‘
\ v \ i AY T
7 T Y17 T 7 T
.
0 0.1 0.2 0.3 0.4 0.5 0.6
distance /' m
Fig. 6.1
(a) Describe the movement of P for one complete cycle, starting from {=0s.
......................................................................................................... [2]
(b) Determine the speed of the wave.
Speed = ... [2]
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Fig. 7.1 shows a narrow road with a plane mirror mounted at the corner of a 90° bend.
Point C represents a car and point M represents a man. The image of the car seen by
the man at M in the mirror is indicated by the point 1.

ot

°C

Fig. 7.1

(a) State one characteristic of the image of the car.

(b) Complete the following on Fig. 7.1.

(i) Draw a ray of light from C, reflected by the mirror, to the man at M. Mark and
label the angle of incidence i and the angle of reflection r. [2]

(ii)  Mark the position of the image of the man at M as seen by the driver of the
car at C. Label this position M'. (1]

(iii) The car is travelling towards the bend. Draw an arrow at I to show the
direction in which the image of the car I appears to be travelling to the man
at M. 1
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8 Fig. 8.1 shows two horizontal metal plates connected to a high voltage power supply. A
charged styrofoam ball is placed between the plates and is observed to be floating above
the bottom plate.

I —
o+
(’} -
charged styrofoam balim_ﬁ"”‘”""O
|
Fig. 8.1

(a) On Fig. 8.1, draw the electric field lines between the two plates. (Ignore the effect
of the field lines of the charged styrofoam ball.) (1]

(b) Explain why the styrofoam ball is able to float just above the bottom plate.
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A lamp is marked 240 V, 60 W.

(a) Calculate the charge that flows through the lamp in 2 hours, when it is operating at
normal brightness.

(b) Calculate the cost of switching on the lamp for 2 hours, given that the cost of
electricity is $0.25 per kWh.

(c) In practice, the filament in the lamp gets hot and its resistance changes.

Suggest how this affects the current in the lamp and its brightness.
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10 Fig. 10.1 shows a bar magnet hanging from one end of a spring. Its N pole is just inside
a vertical coil whose ends are connected to a centre-zero galvanometer.
brz
spring

sl.__— bar magnet
——
: : .

vertical colil

Fig. 10.1

The magnet is pulled down and released, such that the S pole stays well above the coil
and only the N pole moves in and out of the coil.

(a) The galvanometer shows deflection as the magnet moves. Explain why.

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

(b) On the axes in Fig. 10.2, sketch a graph of the readings on the galvanometer for 5
complete oscillations of the magnet.

galvanometer reading

A
| | | | | »
I | ] | i v
0 1 2 3 4 S number of complete
oscillation of magnet

Fig. 10.2
(2]
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(c) Suggest two ways to increase the galvanometer reading.

PartnerinLeaming
273




BP-~274

14

SECTIONB
Answer all the questions in this section.
Answer only one of the two alternative questions in Question 13.

11 Fig. 11.1 shows a section of the solar heating system which helps to provide water for a
house. It consists of a solar collector placed outside on a roof. Water pipes are connected
to the solar collector.

coil

water tank =

black base

Fig. 11.1

It is found that tilting the solar collector at different angles affects the amount of energy
received during different months of the year.

sun’s rays \\ solar collector

angle of tilt

Fig. 11.2

Table 11.1 shows the results of the amount of energy in megajoules received by a 1 m?
solar collector at different angles of tilt between the months of April and September.

Table 11.1 (Energy received in megajoules by a 1 m? solar collector)

angle of tilt
month 0° 10° 20° 30° 40° 50° 60° 70° 80° 90°
April 205 223 238 249 248 241 227 205 184 15.1
May 26.3 277 284 288 274 252 230 198 166 13.0
June 284 288 292 292 274 252 223 191 151 11.2
July 281 284 288 292 274 256 230 202 16.2 122
August 230 248 256 259 263 248 227 205 173 137
September | 16.2 187 205 216 223 227 216 190 150 109
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(a) State and explain two features of the solar collector that allow the heating of water
in the water pipes to be more efficient.

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

(b) For the range of angles of tilt in Table 11.1, state, for the months from April to July,

(i) a similarity in the amount of energy received,

(i) adifference in the amount of energy received.

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

(c) Determine, by calculation, whether it would be better to tilt the solar collector at an
angle of 30°. or 40°, between the months of June and September, in order to obtain
the greatest amount of total energy.

(d) The amount of energy received in September seems very different from the other
months. Suggest a reason for this.

.............................................................................................................
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(e) Fig. 11.3 shows a graph of the power generated by the solar collector on a particular
day.
power / kW
4
JooxC
3 e
¥ h '
2 E ] 4 hY
1 y
0 = h
4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00  20:00 22:00
time of day / h
Fig. 11.3

() Suggest a reason for the irregular shape of the graph.

(i)  In the solar heating system, the water tank holds 30 kg of water. Calculate
the maximum change in temperature of the water in the water tank between
12.55 pm and 1.05 pm. (Specific heat capacity of water = 4200 J kg™' °C™")

temperature change = .........c.ccoeciiivineeeeeeenen, 2]
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12 Fig. 12.1 shows a simple motor that can be used to turn a fan.

electromagnet / % . lectromagnet
e, L A
‘“w‘% jx’ //
o 1'/ 1/
A f Q f? !
£ ‘; v/ )
/ soft iron cor%»  ,»'00|! / softiron core
e A A
m"j - L & Wﬁ ‘fi\ ”"ﬂ‘w_? ’;’JX
i g AN
"'”W**—*g | ~. carbon brush
. o
N
battery y T
J split-ring commutator
/

Fig. 12.1

(a) (i) State the polarity of Q and R.

................................................................................................ [1]
(ii)  State the purpose of the soft iron core.
................................................................................................ 1]
(b) (i) On Fig. 12.1, draw an arrow on wire AB to show the direction of the force
acting on the wire. 1]
(ii)  Explain why the wire experiences a force in the direction shown in (b)(i).
................................................................................................ 2]
(iii)  State two ways to increase the magnitude of the force on AB.
................................................................................................ [2]
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(iv) Suggest one way to change the direction of rotation of the coil.

................................................................................................ [1]
(c) As the coil rotates by 180°, explain what happens to the
) current in AB,
................................................................................................ [1]
(i)  force on AB.
................................................................................................ [1]
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13  EITHER
A student stands near the edge of a cliff. He throws a ball upwards with a velocity u, at

a height h from the top of the cliff, as shown in Fig. 13.1. The ball rises vertically a short
distance and then falls.

highest point
of the motion

path ofv bal!

Fig. 13.1

(a) Fig. 13.2 shows the displacement-time graph and Fig. 13.3 shows part of the
velocity-time graph for the first 1.0 s of the motion. Air resistance is very small in
the first 1.0 s of the motion.

displacement

from cliff top /m

>

1.8 -
h
» time /s
0
Fig. 13.2
velocity /ms™ 4
u -
4 } » time /s
0 04 1.0
Fig. 13.3
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Using Fig. 13.2, explain why the velocity is zero at 0.4 s.

......................................................................................................... [1]
(b) (i) On Fig. 13.3, complete the velocity-time graph for the first 1.0 s of the motion.
[l
(ii)  Explain your answer to (b)(i).
................................................................................................ [1]
(¢) (i) Using Fig. 13.3, determine the velocity u.
U= oo [2]
(ii)  Hence, determine the height h.
AT e [3]

(d) The ball continues to fall. The effect of air resistance becomes significant and the
ball eventually falls at terminal velocity.

Describe the velocity and acceleration of the ball as it falls at terminal velocity.

.............................................................................................................
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OR

Fig. 13.4 shows the I/ V characteristic graph of a diode.

10
8
.
I/ mA 6 ’
4 ,
4
2
0 = 1
00 02 04 0B 08 10 12
"AA
Fig. 13.4

(a) (i) Describe how the current and the resistance of the diode change as the
voltage is increased from 0 to 1.0 V.

(i)  Determine the resistance of the diode at 0.8 V.

resistance = .......ccceeveieeeeieecee [2]

PartnerinLearming
281




BP-~282
22

(b) (i) To obtain the I/ V characteristic graph, a student connects the diode to a
circuit containing a 1.5 V cell and a variable resistor X, as shown in Fig. 13.5.
The maximum resistance of X is 100 Q.

1.5V T X slider

s diode

Fig. 13.5

On Fig. 13.5, complete the circuit by drawing the following electrical
components:

¢ adiode (inside the dotted box)

e an ammeter

s a voltmeter

[2]

(ii)  Explain how this circuit can be used to obtain the 7/ V characteristic graph
of the diode.

................................................................................................ [2]
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(c) Using the same apparatus in (b), another student sets up a circuit as shown in
Fig. 13.6 instead.

15V ——o—

diode

Fig. 13.6

State and explain why the circuit shown in Fig. 13.6 is inappropriate for determining
the 7/ V characteristic graph of the diode.

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

END OF PAPER
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Solutions to 2022 4F Physics Prelim Exam
Paper 1
Multiple Choice Questions [40 marks]

1 B 11 0 21 5] 3 0
2 C 12 B 22 | C 32 |A
3 A 3 | C 23 |A 33 |a
4 C 14 1D 24 |C 4 |A
5 B 15 8 25 A 35 0
& B 6 |C 2686 |C 36 B
7 L 17 | A 27 | A k¥ B
g C 18 B 28 |B 38 ]
9 C 19 D 29 C 34 C
198 | A 28 | A 30 |C 44 C
Paper 2
Section A: Structured Guestions [50 marks]
_QQ Solution Mark.
1Ha)i)
narmat t:ontas:% %rwce i
1{a}iy 21
1{b}
[t
W-N=ma
{90x10)-N =90x36
N=K76 N 41
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2{a) Total anticlockwise moments = total clockwise moments
W =10 ={1.5%5}+{15x35)+(5.0x50) (11
W=31N 1l

2} | The perpendicular distances from the lines of action of the | [1]
components of the weights o the pivol are maximum,
creating the maximum clockwise moments about X. 1]

2{c} The area of the base could be increased. This decreases the | [1]any
clockwise moment about the new point X, and increases the | acceptable
anticlockwise moment as well. explanation to

increase in
stability

3ia) Gas X has a larger pressure hecause the louid =vel i lower than | [1]
thatexerted bygas Y.

3h) pressure difference [1] pressure
= pressure difference due to the liquid leveis due fo liquad A

={0.080=5200x 10} +(0.060 = 2800 =10) [1] pressure
—5840 Pa duetoliquid B
B [1] concept and
answer

3c) $Gas X will escape from the conlainer, decreasing s pressure | [1]
within the conta per. ‘

The liquid level on the left will increase, while the kiquid vevel on the | [1]
right will decrease.

4{a) Elastic potential energy of the siring o Kiretic energy of the armow. | [1]

4{b} Work Done=F X . d

=450 % .04

4{cHi) “mvi =60
Yy 31085 V2= B0 ECF for 11
energy | i}

vedemis {accept 3 sN

(o)) | Pull the string a longer hofizontal distance back. 1]

Use a lighter arrow. 111

5(a) When the pump is pushed down, ﬁwmﬂek’&mhmepmp'v
méases and the pressure of ¢ D . This | [1]
mxisume alnspushed nmthetwe |

5{bKi) The air molecules outside the tyre are continuously bombarding the | [1]

walls of the tyre. This mmﬂmﬂtg;m_ducesammwmﬁam
and hence an atmospheric pressure on the tyre.

i
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5(b)(ii) The tyre contains more air molecules per unit volume than outside. | [1]
Thus, molecular collisions with the wall are more frequent, resulting | [1]
in the air inside the tyre exerting a greater pressure in the tyre.
6(a) Particle P will move downwards and reach the maximum negative | [1]
displacement. It then moves upwards passing the equilibrium
position and reach the maximum positive displacement. After which
it moves downwards passing the equilibrium position again and | [1]
back to its starting point.
6(b) wavelength, A = 0.18 m (0.1/10 x . 18) (1]
118 of a wave takes 4 s
therefore, f= = + 4 = = Hz
18 18
—— — 1 .y -
v=f\=-x0.18 =0.010 ms™ [1]
7(a) 1. Virtual [1] any one
2. Upright
3. Laterally inverted
4. As far behind the mirror as the object is in front
5. Same size
7(b)
:'X
g
N
M,\{" < N N R .I
r.”
e l —
directjon of car travel
N
A
*C
3
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Correct ray drawn with arrows, label iand r

Correct position of M’ (equal perpendicular distance from mirror
as M)

Correct direction of car travel

[2]
[1]

(1]

8(a) Correct direction and shape of electric field (1]
YYVYVYY vyvYY
charged styrofoam
ball

8(b) The ball is negatively charged. [11
Upward electric force balances its downward weight [1]

9(a) v

Q

60x2x3600

240 =—————
3 [
Q=1800 C [1]
9(b) cost = 60 x2x$0.25 ]

1000

=$0.03 1]

9(c) The resistance of the lamp increases.

Hence, the current decreases and the brightness decreases as | [1]
well.

10(a) When the magnet moves, its lines of magnetic flux are being cut by | [1]
the coil, and so a current is induced in the coil which causes the | [1]
deflection of the pointer of the galvanometer.

10(b)

galvanometer reading
4L

AWAWAWAWATES
VARVERVARVARY s

magnet

o

[1] correct shape, starting at zero
[1] 1 complete cycle for one oscillation of the magnet

hn of

[1]
[1]
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10(c)

1. Use a stronger magnet
2. Use a coil with more turns per unit length

[1]
[1]

3. Insert the magnet in and out of the coil at a faster rate Any two ways
Section B: Structured Questions [30 marks]
Qn Solution Mark
11(a) The base of the solar collector is painted black.
Black is a good absorber of infra-red radiation and is able to absorb | [1]
radiation from the Sun to heat up the water pipes.
The water pipes have a loop design.
The loops increase the surface area of absorption of radiation to | [1]
heat up the water pipes.
11(b)(i) 1. The amount of energy received increases with the angle of | [1] any one
tilt from 0°. to 30°. and decreases from 30°. to 90°. reasonable
2. Atangle of tilt of 90°, the energy received is less than 16 MJ | similarity
(the lowest in all the 4 months)
3. At angle of tiit of 30°, the energy received is the highest in
all the months April to July
11(b)(ii) 1. At angle of tilt of 0°, the energy received is much higher of | [1] any one
more than 25 MJ for May to July but not April reasonable
2. For every 10° increase in the angle of tilt, the amount of | difference
increase or decrease in energy received is not the same for
each month.
11(c) At 30°, the sum of energy received from June to Septis 29.2 + 29.2
+259+21.6 =1059MJ
At 40°, the sum of energy received from June to Sept is 27.4 + 27 .4
+26.3+223=103.4MJ [1]
Hence 30° is a better tilt angle as the collector will receive the most | [1]
energy
11(d) It couid be a cloudy / rainy month with not much solar energy | [1] accept any
received. reasonable
answer
11{e)(i) The amount of solar energy received depends on the weather | [1]
(amount of daylight), any clouds cover above the collector
11(e)(ii) Energy output of the solar collector = 3.8 kW x 10 min x 60 (1]
=228 MJ
Energy output = mcAg
2.28 x 105 = 30 x 4200 x A6
A6 =18.1°C [1]
12(a)(i) Q is north pole and R is south pole [1] for both
correct
12(a)(ii) The soft iron core will concentrate the magnetic field lines and | [1]
increase the magnetic field strength of the solenoid.
5
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12(b)(i)

/ soft iron 7
; ,

7 core

/ | A"

-4

+
B

ad
; T
L

Battery /!

split-ring commutator
£
I3

Correct downwards direction

soft iron
core

[1]

12(b)(ii)

There is a combined magnetic field between that due to the two
electromagnets and that due to the current carrying conductor AB.
The resultant magnetic field above AB is stronger and the resultant
magnetic field below AB is weaker.

The difference between the magnetic field strength around the wire
AB causes a net force to act on the wire downwards.

[1]
[1]

12(b)iii)

Increase the strength of the magnetic field by the electromagnets
(increase the number of turns per unit length),

and increase the current flowing through the wire AB (increase the
voitage of the battery).

11
[1]

12(b)(iv)

Switch the polarity of the magnets by reversing windings on the
solenoid (Not acceptable - switching the polarity of the battery)

]

12(c)(i)

The split-ring commutator changes its_contact position with the
carbon brushes and so reverses the direction of the current flowing
in AB.

[11

12(c)(ii)

With the direction of the current flowing in AB reversed, the force
acting on AB is reversed.

[1]

EITHER

13(a)

The gradient of the displacement-time graph at 0.4 s is zero, which
shows that the velocity is zero.

(1]
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13(b)(i)

»

velocity /ms™ 4
u -

» time /s

[1]

13(b)(ii)

The acceleration remains constant as the ball continues to fall with
negative velocity.

[1] any
reasonable
answer

13(c)(i)

gradient =-10
u-0 —_10

0-04

u=4.0 ms™’

[1]
[1]

13(c)(ii)

distance moved upwards
= area under graphfrom0sto 04s

= 1><0.4x4.0
2
=080 m

h=1.8-0.80
h=1.0m

[1]
[1]

[1]

13(d)

The velocity remains constant and the acceleration is zero.

[2]

OR

13(a)(i)

From 0 to 0.2 V, the current is zero and so the resistance of the
diode is infinite.

From 0.2 V to 1.0 V, the current increases at an increasing rate
(with respect to p.d.) and the resistance of the diode decreases.

[1]

[1]

13(a)(ii)

0.8

T 4.4x107
R~182 Q

(1]
(1]
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13(b)(i)

15V —5=—

[1] diode
[1] ammeter
and voltmeter

13(b)(ii)

When the slider is placed at B, the p.d. across the dicde is zero
and the current flowing through it can be measured.

As the slider is moved towards A, the p.d. across the diode
increases to 1.5 V and the corresponding current values can be
measured.

(1]

[1]

13(c)

The resistance of the variable resistor X is too small.
As the slider moves towards B, there could be no common value
of current flowing through both X and the diode.

[]
(]

Accept any
other
reasonable
answer.
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