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1  The following diagram shows part of a vemier scale.
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Main scale - vemler scale
d s
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N 10
45—
What is the correct reading?
A 305mm B 33.5mm C 38.0 mm D 42,5 mm

Refer to the graph for questions 2 and 3.
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2  Determine the average velocity for the period 0 s to 80 s from the displacement~time

graph.
A 25ms" B 40ms™
c 75ms” D 10.0ms™

3  Atwhichofthe fouowlng‘times Is the instantaneous velocity the greates{?

A 10s . - B 20s
C 30s D 50s



The diagram shows an object of weight W is attached to a thread of tension 7. The
object is pulled to the left with a force F and it remains stationary.A

Choose the vector diagram that represents the system shown above.

B
W{ : T
D

: }w
A rocket has a mass of 100 kg. The force produced by the engine of the rocket is
3000 N in the direction against the force of gravity.

A .
F
C F
YQW

What is the acceleration of the rocket?

A 10 ms*
B 20 ms™
c 30 ms™®
D 40 ms™



6 The diagram shows a cubic box with uniform mass of 2 kg and sides 30 cm placed on
one end of a uniform plank. The plank is pivoted at its centre, A force F is applied on
the other side of the plank to balance the box.

What is the magnitude of the force F?

E 2m >t s
A e
F

A 37N B 40N C 74N O 80N

7 The diagram shows a toy balanced on the edge of a table and at rest. The toy has a
metal ball attached to it.

Where is the likely centre of gravity of the toy?

8 A force of 5 N exerted on an object causes it to accelerate from a velociiy of0ms™to
8ms'in10s.

Determine the power of this force.

0.4W
2W

20W
40W

oQuw>
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Water is contained in a container of base area A, up to height hy, Some water
is contained in a second container of bigger base area A;, but up to a smaller

height hz. The pressure exerted on base A, is Py while that exeried on base A3
is Pa.

hy

A1'
Which of the following statements Is cormrect?
Py> Pysincehy>hy -
P, < P, because Az > A,

Py > Ps because Az > As -
{tIs possible that Py = P, since A; >Asand hy > hy

gow>

The diagram shows a capillary tube with a § cm column of mercury.

Calculate the pressure of the gas in Pa given that the atmospheric pressure is
760 mm Hg. The density of mercury is 13600 kgm™.

A 96600 Pa B 103000 Pa C 104000 Pa D 110000 Pa

When a hydrogen balloon sinks from an altitude of 300 m to ground level, its volume
decreases.

What pressure changes have occurred within the balloon and the air outside the
balloon? .

Pressure change within the Pressure change outside the
balloon baltoon
A Decrease Decrease
B Decrease increase
c Increase Decrease
D Increase Increase
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A diver deep underwater exhales an air bubble. The air bubble is observed to increase
in size as it rises to the surface.

Which of the following explanations may be used {o describe this phenomenon?

1

2
3

The volume Increases because the pressure underwater degreases with
decreasing depth.

The volume increases because while there Is no pressure underwater, thers is
atmospheric pressure at the surface of the water,

The volume Increases because while the pressure underwater remains the
same, the temperaturs of the water is lower (l.e. colder) with greater depth

1 only B 3only
1 and 2 only D 2and3only

A column of gas is slowly compressed as shown in the diagram.

piston

b i/
S “

\

gas

Which of the following graphs comrectly shows the relation between the gas
pressure P and the iength of the gas column h?

A

B
PAT P 4
0 h 0
D
4 P‘ Py

v
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{4  Fibre-glass coverings laid on the fioor, walls and ceiling of a house can greatly
““reduce heat fost to the surtoundings. Fibre-glass consists of a large amount of
fine glass fibres.

glass fibres

fibre-glass
coverings

; > At 7Ry
5 e &f’ﬁf’ &
LSRN

Which of the following js/are the feason(s) for this?

(i) Flbre-glass reflects radiation.
(iiy The specific heat capacity of glass fibres is small.
(ii}) The glass fibres with trapped air are very poor conductors of heat,

A (it) only

B (ili) only

Cc (i) and (&) only
D (ii) and (ifi) only

16 The distance between the 10°C mark and the 90°C mark on a mercury thermometer

is 25 cm.

When the mercury level Is 5 cm below the 90°C the temperature Iis
approximately

A 16°C

B 26°C

C 74°C

D 106°C



Refer to the | followlng ‘description for Questions 16 and 17, = = ————me e

A 300 g block of lead, with a specific heat capacity of 130 Jkg~'K™, is heated t0 a
temperature of 50°C. It is then dropped inte a well-insufated beaker of water at 30°C.

Take the heat capacity of the water and beaker to be 300 JK“ and assume that thereis no
heat loss to the surroundings.

16

17

18

Determine the heat capacity of this block of lead.

A 33JKT B 1304K™
c 1m0JK’ D 39%000JK™.

When the block of lead is dropped Into the water, its temperature decreases, while that
of water (and the beaker) increases until they are al the same temperature.

Determine the final temperature of the block of lead and the water.:

A 27°C B 32°C
C 40°C D 42°C

Two solids, X and Y, of equal masses are melted by heaters of same power rating at
the same time. The variation of their temperatures with time is given In the graph.

Temperature . X

/

I
AT
@ i
' y !
! { V.
{ L
S !

Time

Which of the fallowing statements is/are true?

0] The melting point of solid X is higher than that of salid Y. ’
(i)  The specific heat capacity of solid X is smaller than that of solid Y.
(i)  The specific latent heat of fusion of solid X is smaller than that of salid Y.

A (ily only

B (i), (i) and (iii)

C (i) and (i) only
D (i) and (iii) only
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21

A thermocouple shows a voltage of 3.0 mV when one end of the junction is placed in
ice at 0°C, and the other junction in boiling water at 100°C. When the junction in the
boiling water is removed and placed in a liquid of unknown temperature, the voltage
reading is 5.2 mV.

Determine the tempsrature of this liquid.
A 45°C ) B 145°C
C 173°C 0 273°C
Students A and B heat up a beaker of water using an immersion heater. The water in
student A's beaker becomes hotter after some time.
Which of the following reasons is/are probabie?
(1) Student A uses a larger beaker,

(i) Student A has more water in his beaker.
(i)  Student A has an immersion heater with higher power rating.

A - (1) only

8 (it) only

C (ifi) only

D (i) and (i) only

F and F' are the focl of the converging lens. C and C’ are both at a distance of two
times the focal length from the lens.

In order for the converging lens to be used in a photocopier, where should the original
document and the photocopied paper be placed?

Posltion of Original Document Position of Photocopled Paper
A Less than F Between Fand C
B At F AtF
c Between F and G ALF"
D ALC ALC




22 The diagram shows a section of a wave motion. The particle at position x moves in
the direction of the arrow shown.

Which of the following particie_s at iﬁe labelled posifions, A, B, C and D is incorrect?

Direction of

wave velocity
| 1

23 The two graphs shown below refer to the same wave.
Displacement/m Displacement/m
I\ /\ S J/\ /\ > Distance/m
0 W 1533 \ ? Time/ms ‘ 0.3 \/o.e 09

What Is the speed of the wave?

A 0.3 ms™
B 1.2 ms™
c 150 ms™!
D 300 ms™
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Which of the following statements is false?

A X-rays are used in luggage scanners.

B Infrared radiation is used in sun beds.

(o] Gamma rays are used in cancer treatments.

D Microwaves are used for the transmission of cell phone data.

The speed of a sound wave Is reduced by half when it passes from medium A to
medium B.

Which statement below describes the change in the sound wave correctly?

A The frequency Is reduced by half.

B The wavalength is reduced by half.
(o] The frequancy becomes twice its initial value,
D The wavelength becomes twice its initiat value.

Ships use ultrasound waves to find the depth of the sea. Pulses of the ultrasound
waves are sent out and echoes are detected. A ship emits a puise of ultrasound waves
lasting 0.50 s. The ultrasound waves have a frequency of 30 000 Hz.

How many complete ultrasound waves does the pulse contain? (Take the speed of
sound in water to be 1500 ms™.)

A 15000 B 30000
C 70 000 D 140 000
Sam plays a note on the guitar. He then plays a louder sound of the same pitch.

Which of the following correclly compares the speed and wavelength of the second
note with the first note?

Speed of second sound Wavelength of second sound
A Same Same
B Same Different
c Different ' Same
D Different Different
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The diagram shows compass 1 placed on top of a current-carrymg wire and
compass 2 placed below the wire.

compass 2

compass 1

i —

What happens to the needles of the compasses when the circit is closed?

A Both compass needles are deflecled to the east.

B Both compass needles are deflected to the west,

Cc The needle In compass 1 is not deflected but the needle in compass 2 is
deflacted to the east.

D The needle in compass 1 is deflected to the east but the need!e in compass 2
Is deflacted to the south.

During a thunderstorm, lightning sent an electric charge of 90 C from a thundercloud
to the earth. The potential difference between the thundercloud and the earth was
3 x 10V during the discharge.

' lightning T

Y=3x10°V

How much energy was produced during the !lghtning?

A 2.7x10"J
B 2.7x10
Cc 3.0x10%J
D 1.3x10%J

.
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30 In the diagram, how do the voltmeter and ammeter readings change when the switch
S is closed?

l'—-i’*;{:}—-»——w
ESENG

Voltmeter reading Ammeter reading
changes from —changes from

20Vio 4.0V 050At01.0A
20Vto4.0V 1.0At02.0A
40Vto20V 1.0At02.0A
40Vo20V 050At01.0A

gow>»

31 In the diagram, what will happen to the brightness of the lamps if the resistance of
the rheostat Is Increased?

~ 1|1k

Q
7~
P~ N

S

o

P Q
A Dimmer Brighter
B Dimmer Dimmer
C Brighter Dimmer
D " Brighter Brighter




14

32 A barmagnet is placed in a uniforrm magnetic field as shown.

RN
ENNEEI

The magnet will

A remain stationary

B8 turn 90° clockwise

c tum 90° anti-clockwise
D

turn 180° anti-clockwise

33 in the diagram, when is the lamp brightest?

the LOR is covered and P is movedto Y
the LDR is covered and P Is moved to X
fight is incident on the LDR and Pis moved to Y
light is incident on the LDR and P is moved to X

ocow>
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34 in the graph, the solid curve shows haw the emf produced by a simple generator
varies with time. The dashed curve Is the output from the same generator after a
modification has been made to it.
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Which modification was made to produce the result shown?

The area of the coll was doubied.
The strength of the magnet was doubled.

" The number of tums in the coll was doubled.
The speed of rotation of the coil was doubled.

oQ >

385 The diagram shows a tea spoon and a table spoon that are made of pure silver,

=

Tea spoon Table spoon
weighs 20 g weighs 50 g

Which of the following statements is correct about the densities of the two types of
spoons?

Both spoons have the same density,
The tea spoon has a higher density than the table spoon.
The table spoon has a higher density than the tea spoon.

The densities for the tea spoon and the table spoon are 20 gem™ and
50 gem™ respectively,

oow>
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36 A metal rod is placed on stiff wires as shown in the following diagram. A permanent
magnet Is placed under the centre of the rod with thg end P nearest {o it.

— Metal rod

Direction of motion

G K\ e DS R L A L St

If the rod moves in the direction shown, which of the following of}tion(s) is/are

possible?
Orlentatlon of battery - Polarity of P

! — South

i —~ North
u =~ South
v - North

A Jonly B 1iand il only

C lionly D land IVonly

i
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37 The diagram illustrates the trace obtained on the screen of an oscilloscope
when a given signal Is apptied to the Input terminals. ' '

T
it 13T AP
1T 3 H
BNY 144

3

A A

4 divisions

! v

v

4 divisions
The time-base is set to 2.0 ms/div and the voltage sensitivity is 2.0 V/div.

Which of the following correctlly represents the peak vollage and frequéncy of the

signal?
. Peak voltage Frequency
A 40V 83.3 Hz
B 40V © 125Hz
Cc 8oV 83.3 Hz
D 8.0V 125 Hz

38 The cost of eleclricity Is 27 cenls per kWh,
What is the cost of using @ 1000 — 1200 W iron at maximum power for 45 minutes?

A 12.2 cents B 146 cents
C 24.3 cents D 1458 cents

39 The diagram shows a wire cairying current into the plane of the page.

What is the direction of the magnetic field at point P?

Current-carrying

wire ® D P B



40  Three identical flament lamps, X, Y and Z, are connecled to a transformer with

multiple coils. The resistance of each lamp Is 4.5 Q and each requires a current of
2.0 Atolight up normally.

lamp Y
VWhat can be observed about the brighiness of the three lamps?
Lamp X Lamp Y Lamp Z
A Dimmer than normal - Normal brightness Brighter than normal -
B Brighter than normal Normal brightness Dimmer than normal
c Not lit Normal brightness Not it
D Not it Not lit Not it
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Section A
Answer all the questions in this section.

Fig 1.1 shows how the vertical velocity of a parachutist changes from the moment
parachutist jumps from the alrcraft until landing on the ground.

Opens parachute
70
60+
50
Vertical
velocity in
metres per
second
20
10 (] .
0 -
0 5 10 15 20 25 30 35 40 45 50 55 60
Time in seconds '
Flg, 1.1
(a) Use Newton's laws of motion to explain why the parachutist reaches terminal velocity
before the parachute is opened. [

{b)  When the parachutist Jumps off the plane, the weight of the parachutist is one of the tw
forces that form an action-reaction pair of forces, Describe the other force of the pair. {1




{c) Suggest the changes to the graph, If any. if the skydiver uses a parachute of a larger
surface area. Assume that the parachutist opens the parachute at the same instant as
indicated on the graph. [2)

Fig 2.1 below shows a kitchen cupboard securely mounted to a vertical wall. The cupboard rests
on a supportat A,

screw

cupboard

support e 126'“’
200N

Flg. 2.1

The total weight of the cupboard and its content is 200 N. The line of action of its weightis at a
distance of 12 cm from A. The screw securing the cupboard to the wall is at a vertical distance
of 75 cm from A,

(a)  State the principle of moments. v {2}

(b) The direction of F provided by the screw on the cupboard is horizontal as shown in Fig.
2.1. Determine the magnitude of F. {2]

magnitude of F =




Y

(c) The cross sectional area under the head of the screw in contact with the cupboard is
0.60 cm?. Calculate the pressure on the cupboard under the screw head. {2

pressure =

(d) State and explain how your answer in (c) would change, if at all, if the same screw was
secured much closer 1o A, . {2

3 A carof mass 970 kg Is travelling at 27 m s™ when the brakes are applied, The speed of car
decreases to 15 m s™ in a distance of 40 m.

{(a) (1) Calculate the loss in kinetic energy of the car when the brakes are applied. 2]

loss In kineticenergy =

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

(i) Hence, calculate the average braking force on the car. [2]

\

braking force =



(b)

Y

t

The cér has four brake discs each of mass 1.2 kg. The materal from which the discs are
made has a specific heat capacity of 520 J kg™ K™

Assuming that all the Kinetic energy of the car is converted into thermal energy of the
brake discs equally during braking, calculate the temperature rise of each disc after
braking from a speed of 27 ms'to 15 ms™. 2]

temperature rise =

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

4 Fig, 4.1 below shows a ray of red and violet light passing into the surface of water.

(a)

(b)

{c)

Ray of red
and violet light

Normal —~

20.0°

- The diagram is not
. drawn to scaie.

Fig. 4.1
Give a reason why light is refracted as it enters water. {1

et s e svesem mueee vt

eee Ao rg sant et At v e wonets s 2o san s s re

The refractive index of violet light passing from air to water is 1.34. Calculate the angle of
refraction of the refracted violet ray. (2]

angle of refraction=

The refractive index of red light passing from air to water is 1.33. Add a line to the
diagram fo show the approximate path of the refracted red ray. 1



§ An object is placed in front of a converging lens as shown In the diagram below. The diagr:
drawn to scale. ‘

(a) By drawing ftwo rays from the object, locate the position of the fens and its principal |
* Labef the principal focus clearly with F.

image

object

v s e o e

{b) State an optical device that uses this lens in this arrangsment.

6 A light metallic coated sphere P which is suspended with an Insulating string is in contact -
an uncharged metal sphere A which Is fixed on an Insulating stand. A highly positively char
sphere B is moved towards A as shown in Fig. 6.1 below.

Insulators

Flg. 6.1
(a) Draw on the diagram, the charge distribution on P and A.

{b) Sphere B is allowed to come in contact with A,
Describe and explain {he final position of P.




A small positively charged metal sphere A is hung from an insulating string. Fig.7.1 below shows
the effect cn A when a negatively charged sphere B on an insulated rod is positioned close to it.
The string makes an angle §with the vertical.

The mass of sphere A is 4.5 x 10° kg and the electric force acting on Ais 1.5 x 10 N. Draw a
well labelled vector diagram to determine the tension of the string and the angle §made by the

string with the vertical. (4]
l
8
slring '
I
Insulating rod ‘
pB A
Fig. 7.1
scale =
tension of string =
angleg¢ =

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



Two smocth electrically conducting vertical tracks are joined by a horizontal metal slide of length
40 mm. The slide is supported by a sensitive spring balance and is free to move up and down
the tracks in a uniform horizontal magnetic field, at right angles to its fength as shown in Fig. 8.1.

L 2 A f:l.l 4

’ - balance reading / mN —-
horlzontat metal slide L ]
/ ' ]
# —
b Pt
S 60.... 1
conducting track VR SN SO S N il ‘-./
5 N iV,
] . o/
N S U PO | =
X % ) X X :- 7% 2:'0:’ .:-.
] (% 4
- — PN TR U
1‘ . jf
. :—1 = N 2 4 Current / A
varizble power supply )
Fig. 8.1 : Fig. 8.2

The spring balance, which Is callbrated in milli-newton, reads zero when it is hanging vertically
and supporting no load. The tracks are connected to a variable power supply which can provide
a current in either direction through the circuit. A

A student passes various currents through the circuil and notes corresponding readings on the
spring. The results are plotted in the graph as shown in Fig. 8.2.

(a) From the graph, estimate
(1) the mass of the horizontal metal slide, - {2}

mass of slide =

"\
(i) the mag nltUde of the current flowing in the horizontal metal slide when
the spring balance reads zero.

{1

current =

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

(b) Indicate the direction of the current on the horizontal metal slide in Fig. 8.1 when the
spring balance reads zero. Explain your answer 3]
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9 The pick-up on an electric guitar produces an electrical signal from the vibrations of the guita
strings. The pick-up conslsts of a smali coil of insulated wire wound round a smali cylindrical ba
magnet as illustrated in Fig. 9.1 below.

signal
output

cyfindrical
magnat vibration of
guitar string
string Fig. 9.1

The strings of the guilar are made of steel. When a string vibrates, an electrical signal is
generated between the terminals of the coil.

(a)  State Faraday's law of eleciromagnetic induction.

2

(b) Use Faraday's law to explain why an electrical signal Is generated. [3]

re et legte8 m et teeiamt gttt et i pmame i & e Amplietsetiasmcim s u mare @ ves

(c) Suggest why the design of the pick-up would be inappropriate for use on a guitar witt
nylon strings. (2]

e cas wPowe v ers mo o ogermensn v tren e ety > o e s treaes seee
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Section B
Answer all the questlons from this section,
Answer only one of the two altemative questions in Question 12,

10 Toinvestigale a layer of rock underground an expioston Is tnggered on the surface of the e
Fig. 10.1 below shows {he arrangement.

explosion made here detector

air

s

surface

earth
5 3

\\ layer of rock
4

Flg. 10.1

Sound wave from the explosion may travel to the detector through air (path 1) or through e
(path 2). it can also be transmitted into the layer of rock by path 4 with part of wave b
reflected at the boundary between the earth and the layer of rock as indicated by path 3.

The time taken for the sound to reach the detector is shown in Fig, 10.2.

(a)

(b)

(c)

path 1 path 2 path 3

Time taken (in seconds) for sound to
travel from the source to the detector 0.10 0.02 0.30

Fig. 10.2
Explain why sound wave lakes the shortest time to reach the detactor along path 2. |

Glven that the speed of sound in air ls 330 m s™, calculate the distance between
source of sound and the detector. C [

distance =

Use the answer in part (b) to calcutate the speed of sound in earth. {«

speed ofsound =
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(d)  The sound traveling along path 5 undergoes total internal reflection. State the conditions
for total internal reflection to occur. {4

le) Referring to path 4, explain how the speed of sound changes when it travels from earth
to the layer of rock. i

] Another type of sound wave that Is frequently used is called ultrasound. Explain what
ultrasound is and state one application of ultrasound in the medical field, {2

In an effect called the Mpemba effect a quantity of hot water freezes completely in a shorter time
than the same quantity of cold water when both are placed in the same freezer.

Two possible explanations of this effect are:

» convection effects within the water
o greater rate of evaporation of the warmer water reducing its mass.

(a) . Describe the process of convection within a liquid. {2

(b)  State two differences between evaporation and boiling. {2
1.




(d)

(e)

12

Explain in terms of molecules why the mass of a liquid reduces during evaporation. (2}

Another possible explanation of the Mpemba effect is that when the two containers of
water are placed next to each other on a freezer shelf, the container with the hot water

melts the ice on the shelf more quickly. So there is better thermal contact between this
container and the melted ice on the shelf.

Name and explain the heat transfer process that takes place between the bottom of the
container of hot water and the melted ice beneath it. 2]

Fig. 11.1 below was obtained by cooling two samples of water from different starting
temperatures under identical conditions.

40 N 1 Va0 § L i Tl 1) L
N ) v IR 0 ] v
b 4 Ldof 3 N
» o :
B RN
-~
L
Q
O 20w ‘ ¢
h ol 1 :
[5) N T Ty
3 ‘ ' :
A 3
g 1 3 : A *y
2 i Tande / s
g 0 : : I
3 I
F : 74 (K) ~ G000
}
: . " SR ~ T
Kt ) K 13 F I A 3 ¥
220 SR R) (R RWRENIPNE§ NN ! LU
Fig. 11.1

Explain why the graphs show the Mpemba effect. Y;our answer should quote data from
the graphs.- ‘ : {2}
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12 EITHER

Fig 12.1 below shows the |-V characleristic of two elecfrical components, a resistor, line R and a
thermistor, fine 7.

(@)

(b)

©

0.6
. J
0.4
I/A y
R
0.2
T
N=a= s '
0 1.0 2.0 3.0 4.0 5.0
Fig. 12.1 viv
State Ohm's Law and explain why component R obey Ohm's law, (3]
From t:he graph, determine the resistance of component R, (1}
resistance =

......

Component R is constructed from a rod of diameter 3.38 x 10° mand length 0,012 m,
Determine the resistivity of the material of the rod. {2}

resistivity =
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(d)  The resistor and the themnistor can be connected to a varlable voltage supply in two
ways as shown in Figure 12.2 and 12.3.

E £
0.60A ],/ | ‘/‘hi‘
0.60AY '
R
{1
_ T
Fig 12.2 " Flg 12.3

The voltage of the supply is varled in each circult untll the current drawn from it is 0.6
Use data from the graph to explain why the a.m.f of the supply is

) 9.0V in Figure 12.2,

(1) 3.0V in Figure 12.3.




OR

16

isistor X Is constructed from a rod of cross sectional area 9.0 x 10° m? and length 0.012 m as
wn in Flg, 12.4. The resistivity of the rodis 2.4 Q m.

(@)

(b)

(c)

0.0 x 1062 resistor X
A 2m
Flg. 12.4
Calculate the resistance of the resistor X. {2]
resistance =

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

The power rating of resistor X {s 0,125 W. Show that that the maximum potential
difference which should be applied safely across the resistor is 20 V, (1}

A student needs a resistor of the samé resistance as X but with a power rating of 0.50 W,
He connected four of these resistors as shown in Fig. 12.5 to meet his requirements. The
potential difference across the combination of resistors is 40 V.

X X
—1 — N
p x x 4
— 1 I
i~ 40V il
Fig. 12.5

Explain how the above connection meets the student's requirement in terms of total
resistance, polential difference and power rating. 3]




.
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{dy  Another resistor Y is constructed from the same material but has twice the length and
twice the diameter of resistor X,
(1) Show that the resistance Ry of Y is half the resistance Ry of resistor X. {2]

{t) The two reslstors X and Y are connected in series to a d.c. power supply as shown in

Fig. 12.6.
d.c.
supply
X Y
-\
_ Fig. 12.6
State and explain which résistor dissipates greater power. {2}

** END OF PAPER™



Paper 2

COMMONWEALTH SECONDARY SCHOOL

Prelim Exam 2014
Secondary 4 Express

Mark Scheme

Qn

Answer

Marks

Remarks

« When the parachutist first leaves the
plane, resuftant force = welght.
Acceleration =g or 1oms=,

« When he accelerates {veloclty increasss),
air resistance increases. Resuttant
force decreases and he falis with
decreasing acceleration,

» When the air resistance = weight,
resultant force = 0 and he movas with
terminal {constant) velocity,

4

Accepi Ry, =0

Must have “decreasing
acceleration”

{b)

Force on sarth by the parachutist/man

{c}

The slops Is more negative/siope will be

staeperirats of decreasa in velocity Is greater.

Slower/smallerflower terminal velocity

Take a longer time for graph to reach v=0
(longer fime for parachufist to reach the
ground)

Reach tenminal velocity earlier

When a body is In equllibrium,

sum of clockwise moments about a plvotis
equal to the sum of anticlockwise moments
about the sama pivot,

The word “pivot” mention at leas'
once in the definition,

(b)

Fx075=200x0,12
F=32 N

(€

Pressure = Force/Area
= 32/(0.60)(0.01)(0.01)
::5.33 x 10° Pa

ecf

(d)

Shorter distance will rfesun in a greater force
on the nail, :

Therefore pressura will be farger with the
same screw area,

Final KE - Initial KE }
= V4 (970)(27% - 18%) |
£2.44 x 10°J '

0 marks for % (370)(27 -~ 15)°

("

Force = Ene loss!disénce
22,44 x 10° /40

ecf
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Qn Answer Marks | Remarks
1=6100 Nor6110 N 1
(0) Thermal energy = mcA8
2.44 x 10%4 = 1,2(520) A8 1
A6=97.8°Cor K 1
(a) Speed of light decreases s it enters water 1
{b) Sin 70%sin r= 1,34 1
r=44,5° 1
(© Light ray (red) is refracted at a larger angle of | 1 Not penalized for line witho!
refraction, arrow.
(a) Ray connecting image to object. 11 Deduct max tm:
Ray parallel to principle axis, Ray is then 1 « missing arrows
connected from image to F, ¢ arrows in wrong directio
Position of lens determined corractly. 4 *  amows on dotted lines
Principal Focus labeled F, 1
{b) Magnifylng glass 1
{a) -ve charges on tha right side of A, +ve 1 The number of charges oa £
charges on the left side of P. P need not be the saia kun
as B,
Equal number of charges oﬁ the ieft of sphere 1
P and right side of sphere A,
(b) -ve charge in Awill move to B to neutralize 1
some of the +va charges in B, This leaves A
and B postiively charged.
As llke charges repel, P will be repelied from 1
A OR since P is +ve, both P and A will reps!
each other,
« All vactors labslled correctly. 1 Welght of sphere A must be
« All arrows are drawn in the corrsct 1 comrectly determined.
direction (with 90°angle correctly drawn) Allow4.5x10*Nto 5,0 x 10N
» T=48x10"N 1 oo 1o
* Angle = 18° 1
students ara not penallzed for
bad/small scale.
(@) | @ | Weight=35mN 1
Mass = 3.5 x 10" kg 1
@ 135A
(b) Current fiow towards the right on the silde. | 1 Students are awarded Om if
Upward force fo balance weight when 1 answar shows misconception

balance reads zero.
By Fleming's Left Hand ruie. the current flow

contradiction,
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Qn

Answer

Marks

Remarks

towards the right.

(a)

Faraday's faw of electromagnetic induction
states that the magnitude of the induced
e.m.f. in a cirouit is directly proportional

to the rate of change of magnetic flux in the
clrcuit/rate of cutting of magnetic flux/rate of
change of magnetic lines of force linking the
circuitrate of change of magnetic field linking
the clrcuilt,

(b)

« The guitar sting {s magnetised by
induction in the presence of the cylindrical
magnet,

» When the gultar string vibrates, the coil
experiences a continuous change In
magnetic flux linking the coil.

« By Faraday's law, an e.m.f, Is induced in
the coil hence generating an electrical
signal between its terminals.

Students are awarded 0m if
answer shows misconception or
contradiction.

(©

e Nylon is a non-magnetic material and
cannot be magnetised by induction in the
presence of the ¢ylindrical magnet.

¢ The coil does not experience a changing
magnetic flux as the string vibrates and
thus no e.m.f. will be Induced in the coll.

10

(a)

Sound travels faster in solid (earth) compared
to alr.

o

Distance = 330 x 0,10
=33m

©

Speed = 33/0,02
=1850 ms”

(@)

Wave must travel from a optically denser to a
optically less dense medium.

Angle of incldence s larger than critical angle
of the optically donser medium.

()

As the sound wave bands away from the
normal as it travels from earth to rock, its
speed In rock Is faster than earth.

N

Ultrasaund is sound with frequencies above
the upper limit of the human range of
audiblity/ frequencies higher than 20kHz,

Prenatal scanning

Scanning of body tissue

11

(@

Waler at the surfaca was cooled. its volume

contracts and gets denser and therefore sinks.




Qn

Answer

Marks

Remarks

The water in the warmer region is less dense
and therefore rises.

(This sets up a convection current)

(b)

Any 2 of the 6 differences listed in the
textbook.

©

The liquid molecules at the surface gained
enough energy from other liquid molecules to
overcome attractive forces of the other
molecules/break the honds between
molecules or to separate them and
(atmospheric pressure) to escape into the
atmosphere.

As the molecules escapes into the
atmosphere, the mass of the remaining liquid
decreases,

(@

Conduction

Particles (atoms) at the bottom of the hot
water container (hot end) vibrate more
rigorously and collide with its neighbouring
parlicles (atoms). This causes the thermal
energy (heat) to be transferred to the ice,

an understanding of the
molecular vibratlon mechanism,

(e)

Students comment that it takes 16 Q00 s to
fully freeze water at 20°C while it takes only
14 000s to fully freeze water at 40°C. This
verified the Mempha effect.

(If students only describe the freezing
segment, 1m is awarded)

Time taken to freeze water at 40°C is 14000-
4000 =10000s

Tima taken to freeze water at 20°C is 16000~
2800 = 13200 s

This verified Mempha effect.

To accept reading to half the
smalliest division,

No mark is awarded If student
comment on the rate of cooling
or only compare the cooling
sagment of the curve,

(a)

Ohm's [aw states that the current passing
through a metalllc conductor is directly
proportional to the potentlal difference
across I, provided that physical conditions
remain constant.

» Straight line (constant gradient)
* Passes through the origin

(®)

304=750

Students to choose any
convenient pair of points (V, I} to
determine R,

()

7.5 = p (0.012)/[x(3.38 x 10°/2)%}
p=561x10"Qm

ect

(d)

0

Series clrcuit, current through both
components is the same (0.60 A),

Both components have a p.d. of 4.5V each
from the graph.

Total emf=4.5x2=9.0V

O]

Parallel circuit, currents through each
component adds up to 0.60 A,

1 mis awarded if students show . |.




Qn

Answer

Remarks

At3V, I through R 1s 0.40 A and [ through T is
0.20 A. Total current is 0.60 A,

(a)

R=2.4 (0.012/9x10%)
=32000

(b)

P=VIR
0.125 = V¥3200
V=20V

(c)

Total rasistance of connection

{1/6400 + 1/6400)" = 3200

Power rating of cannection (0,125 x 4) = 0.50
w

p.d. across each resistor remains at 20 V
which is within the maximum safety limit.

{(d)

0]

R = plin{d/2)*
Ree l/ig?
Ry = %Ry

1m awarded for correct substitution of A =
w{d/2)’

1m awarded If students showed that R Is
‘proportional to /d% :

Full mark Is only awarded if
students derived af the desired
relationship.

W

Series circult, current is constant.
Method 1; -

Using P =I°R

] constant, Ry <Ry

Py <Py '

Method 2:

Using P =iv :

Since Ry Is larger, p.d across X is larger.
Since | is constant for both X and Y,

PY < Px .

Deduct 1 m if student uses
voltage instead of p.d.
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