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CEDAR GIRLS’ SECONDARY SCHOOL
Preliminary Examination Two 2016
Secondary Four

PHYSICS | ~ 5059/01
Paper 1 | 24 August 2016
1 hour

Candidates answer on the OMR Form.

READ THESE INSTRUCTIONS FIRST

Do not open this booklet until you are told to do so.
Check the number of printed pages on both sides of the paper.

There are forty questions in this section. Answer all questions, For each question, there are 4
possible answers, A, B, C and D. Choose the one you consider correct and record your cheice
in soft pencil on the Optical Mark Reader (OMR) Form.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Hand in OMR Form separately.

~ Additional Materials:

OMR Form

Information to Candidates

Take the weight of 1 kg to be 10 N.
Take speed of light to be 3 x 10° m/s in vacuum.

This document consists of 17 printed pages
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1 A vernier calipers is used to measure the length of a rod. Diagram: 1 shows part of the
vernier calipers scales when the jaws are fully closed. Diagram 2 shows the vernier
calipers scales when the jaws are closed around the ends of the rod.

0 5 10
Diagram1 Diagram 2
What is the length of the rod? '
‘A 639%cm B 640cm  C  643cm D  649cm ‘

2  Which of the folioWing sta’tement(s_) is/are a vector guantity?
() The rate of transferring heat to the pan.
(i) The rate of change in displacement.
(iii) The rate of flow of electric charge.
(iv) The pull on a mass.
(iv) only
(i) and (iii) only
(i) and (iv) only -
{ii}, (i) and (iv) only

OO w >

3 Amass of a liquid of density p is thoroughly mixed with an equal mass of another
figuid of density 2 p. No change of the total volume occurs.

What is the density of the liquid mixture? _
A 4/3p B 32p C 513 p D 3p

hover.
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4 A car moves with constant speed and decelerates later.

Which of the foliowing graphs shows the distance-time graph for the car?

8 4

Y

L 4

5 Atrolley is pushed with a force of 3.0 N for 2.0 s along a frictionless track.

trolley .

frictionless

track

The graph shows the velocity of the troiley against time.

velocity/ms™

F

.50~

b

i
|
|
|
|
|
|
|
|
|
|
|
!

E

2.0

7.0
tima/s

o

How much work is done by the force on the trolley?

A

156J

B

3.0d

C

23 4
ot
B
° 4
L
D
65.0J D 9.0J
fTurn over
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6 A body is initially at rest. Two forces are then applied to it; one is constant, the other
acts in the opposite direction with a magnitude that is proportional to the velocity of
the object. |
Which statement best describes the motion of the object?

The acceleration will increase from zero to a maximum.

The acceleration will increase from zero to a maximum and then decrease.

The velocity will increase from zero to a maximum.

D0 W >

The velocity will increase from zero to a maximum and then decrease.

7 The list contains three energy resources P, Q and R.
P geotherhnal energy from hot rocks
Q nuclear fission in reactors
R sunlight on solar panels
Which of these resources are renewable?

A Pand Qonly
B PandRonly
C QandRonly
D P, QandR

8 The diagram below shows the rest position of a balancing toy on the edge of a table.
Which position is most likely to be the centre of mass of the toy?

[Yurn over
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9 The diagram shows a model of an arm. A force applied by the biceps muscle can hold
the arm in equilibrium while it supports a load. B

force applied by the
biceps at angle 8 to
the vertical

biceps

pivot . |

l l

weight W, of forearm  weight W, of load
and hand to be lifted

Which statement is correct when the arm is in equilibrium in the position shown?
A The foroe at the pivot i is zero.
B The force from the biceps is bigger when the load is moved nearer to the pivot.
C The force from the biceps is equal tc W4 -+ Wa.
D The resuitant force on the biceps is zero.

10 A vehicle is used to explore under the sea. The force due to the water on its horizental
rectangular window, which measures 50.0 cm by 40.0 cm, is 8.24 x 10°N

At what depth is the window? (Density of sea water is 1.03 x 10 kg/m?).
A 408m B 163m C 40x10°m D 40x10°m

[Turn over
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11 A barometer can be used to measure atmospheric pressure as shown.

12

vacuum-.__

k4 - glass tube
| S

atmasgphetic
pressure

reservoir
of fiquid~..__ |

'For a barometer containing water, the height h is 10.4 m. A second barometer, with a ;

glass tube which has twice the cross-sectional area, contains alcohol.
density of water = 1.0 x 10° kg/m®
density of alcohol = 0.8 x 10°kg/m®

What is the height h of the alcohol?
A 42m B 65m cC 83m D 130m

Which of the following physical properties is not used to measure temperature?
A volume of fixed mass of liquid
B electrical resistance of a platinum wire
C electromotive force | ]
D pressure and volume of a gas

[Turn over
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13 A fixed mass of gas in a syringe at 0 °C is heated at constant volume.

Which graph shows the variation of pressure P with temperature T, measured in °C?
A B c D

15

The piston moves upwards when the trapped gas in the cylinder is heated.
What happens to the molecules of the gas? |
A They hit the piston more frequently.
B They hit the piston with a smaller force.
C They have a larger size.
D

They have more kinetic energy.

A metal block X of mass m, specific heat capacity ¢ and temperature 80°C is placed in
good thermal contact with a second metal block Y of mass 2m, specific heat capacity
2¢ and temperature 30°C. Assume no energy losses to the surroundings.

What will be the final temperature of both blocks? |
A 40°C B 50°C C 55°C D 110°C

. Turn over
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16 Which statement concerning the evaporation and boiling of a liquid is true?
A Boiling always occurs af a higher temperature than evaporation.
B Evaporation and boiling are unaffected by changes in the surface area of the
fliquid.
C Evaporation occurs at any temperature whereas the boiling point depends on the
atmospheric pressure. _
D Evaporation results in the loss of the most energetic molecules from a liquid

whereas in boiling, all molecules have the same energy.

17 A gas in the process of condensation will
A not give off or take in any heat because there is no change in temperature.
B give off heat because its molecules are losing Kinetic energy.
C give off heat because intermolecular forces are forming.
D take in heat in order to break the intermelecular forces.

18 A piece of paper has ‘PAL" written on it.
A student holds the paper in front of a plane mirror.

back of
mirror

What does the student see?
A B _ C D

PAL || JA9 | | 'IVd | | bVT

. [Turn over
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19 The diagram shows an object O is placed in front of a mirror XY.

s T
H..——.“'“"--ﬁ
Q //r ‘M\\\.
’ O
f/‘ .
p%iEW
X mirror Y

An observer will be able to see the image if he stands between points
A PandQ,

B QandR
C RandS.
D SandT.

20 A ray of light from air is incident on the surface of a glass block with an angle of
incidence of 85°. The refractive index of the glass is 1.45. The light ray changes
direction when entering the glass.

How much the ray deviate as it enters the block?
A 214°C B 26.3°C C 38.7°C D 51.3°C

21 Three rays of light fall on a thin lens as shown

gy

Which diagram shows the path of the rays after passing through the lens?

REE s

[Turn over
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22 An object placed at 28 cm from a thin converging lens produces an image of the
same size as the object,
When object is moved to 20 cm from the same lens, the image produced will be
A real, inverted, diminished. |
B real, inverted, magnified.
C virtual, upright, magnified.
D virtual, upright, diminished.

23 The diagram shows a transverse wave at a particular instant. The wave is travelling to
the right. The frequency of the wave is 12.5 Hz.

At the instant shown the displacement is zero at the point P. _
What is the shortest time to elapse before the displacement is zero at point Q7
A 001s B 0.03s C 008s D 0.10s

24 Studies show that black hoieé and neutron stars are capable of emitting high power
X-rays in deep space.
Which of the following could be the frequency of X-rays in space?
A 3.0x10°Hz ]
B 3.0x10"Hz
C 3.0x10"%Hz
D 3.0x10®Hz

25 What is the approximate range of audible wavelength for a young person?
A 170 mmto 340 m
B 17mtob9m
C 17mmto17m
D 17 pmto 340 pm

[Turn over
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26 Two persons P and Q are positioned 260 m apart from each other.

wal i OSSO rEE E T T E

260 m 3
X b Q.

When P gives a clap, the time interval between the two sounds heard by Q is 0.20s.

if the speed of sound is 340 m/s, what is the approximate distance, d from Q to the

wall? | 4
A B8m B 100 m C 136 m D 260m

27 The diagram shows point charges, each of equal magnitude of positive charge, placed

at three corners of a square. _
What is the direction of the resultant electric field at the fourth corner?

FEr TR

28 To charge an isolated metal sphere by induction, the following four processes are
required.
P The sphere is earthed by touching it.
Q The earth connection is removed from the sphere.
R A charged rod is brought close to the sphere.
S§ The charged rod is removed.

In which order can these stages be carried out to charge the isolated metal sphere?
A P-Q—=R-S |
B P>R->S8S—-Q
C R-P-Q-8
D R-P—-8—-Q

[Turn over
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29 Four lamps have filaments made from the same material. The lamps are connected in
parallel across a battery. | _
Which filament lamp transfers the most energy into heat and light per second?

length of cross-sectional
filament area of filament
A L 2A
B 2L 2A
Cc L A
D 2L A

30 A torch is switched on and left until its battery is flat. During this time, the current in
the lamp remains steady at 0.60 A for three hours and then decreases uniformly to
zero in the next hour. '

| What is the total charge passing through the lamp?

A 12x10°C
B 4.3x10°C
C 76x10°C
D 86x10°C

31 In the diagrams, resistor P has twice the re_sistance of resistor Q_-
Which network has the lowest resistance?

[Turn over
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32 In the potentiometer circuit shown, the reading on the ammeter is zero.

s!ding contact

uniform metat wire

The [ighf—dependént resistor (LDR) is then covered u'p and the ammeter gives a
non-zero reading.
Which change could return the ammeter reading to zero?

A Decrease the supply voltage.

B increase the supply voltage.

C  Move the siiding contact to the left.

D Move the sliding contact to the right.

33 The circuit shows how two lamps L1 and L3 are connected to a battery through two
switches 1 and 2 and a diode.

Which of the following best describes the operation of this circuit?

switch 1 closed switch 2 closed
switch 2 open switch 1 open
A | both bulbs light up L, light up
B none both buibs light up
c L1 light up both bulbs light up
D | both bulbs light up L light up

[Turn over
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34 A teacher sticks a magnet to the top surface of a match-box cover. The bottom
surface is placed in a small tray of iron paperclips. As the match-box cover is lifted up,
a large number of paperclips are held on the bottom surface.

magnet .

. match-box
cover

™ paperclips

Sheets of metal are placed inside the match-box cover, between the magnet and the

paperclips.
metal sheet

When sheet X is placed inside, the paperclips stay attached. When sheet Y is placed
inside, all the paperciips fall off.
Which metals are the sheets made from?

sheet X sheetY
A aluminium copper
B copper iron
Cc iron aluminium
D iron copper

[Yurn over
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38 The diagram shows a circuit with a wire connected to a battery through the switch S,
A compass X is placed above the wire and compass Y is placed below the wire.

&

compass X g@ compass Y
| | S/

When the switch is closed, which of the following diagrams correctly shows the
orientation of the compass needles?

compass X compass Y
A = <o
B @ —
C = ﬁ
D @ .

36 The diagram shows the direction of currents through three pairs of parallel wires.

X Y _ z
Which forces do the pairs of wires experience?
X Y Z

attraction repuision attraction

A

B atiraction none repuision
C none attraction none
D

repulsion attraction repulsion

[Turn over
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37 The diagrams show different particle beams entering a region between two metal

plates in which there are uniform slectric and magnetic fieids.

In which arrangement would it be possible for the beam to pass through undeflected?
A ' B

e

N N //« magnetic field O T N B S
: ‘ : ; 3 ;0/ M"' i 1 ] 14 ) !
R ~ T
electrons / ‘ protons / :
4 1t 1t P i B s
+ +
c D
+ . +
£ magnetic field ~ S— /
l ”f ‘w( !"’ "{ /uf “f‘ ’; .ﬂ’ ,f ’;
W “f ’: ’1‘
electrons / - protons / -
/ v

38 The diagram shows the north pole of a magnet moving out of a coil of wire. A small

plotting compass is ptaced near the coil of wire.

X O plotting compass
e

E coii of wire

magnet

In which direction does the plotting compass set momentarily when the magnet

moved out?
A

5 @ O @

[Turn over
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38 A copper rod PQ is placed horizontally as shown below. It is released and then falis

40

vertically, cutting across the lines of magnetic field pointing out of the page.
Neglecting air resistance, which of the following statements is/are correct?

L] [ ] L * ] ] L L

® -]

@ e e e o o o wlinesof magnetic
e ¢ o o l s e » o fieldoutofpage
L] & » » L] 9 L] @

L ® & L & o L L]

() A voltage is induced across PQ
(i) A steady induced current is generated in the rod
(iit) The copper rod falis with an acceleration that is less than the
acceleration due to gravity
A (i) only
B (iijonly
C (i) and (i) only
D (i} and (iii) only

The coil of an a.c. generator is rotated and the output is displayed on the screen of a
cathode-ray osciiloscope (c.r.c.). The diagram shows the trace on the screen.

Assuming that the settings on the c.r.o. are unaltered, which trace appears on the
screen when the number of turns in the coil is doubled and the speed of rotation of
the coil is halved?

A B C D

END OF PAPER
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Section A (50 marks) eamner's

Use

A rocket blasts off vertically from rest on a launch pad on Earth with a
constant upward acceleration of 2.50 m/s®. At 20.0 s after taking off, the
engines suddenly fail and the rocket begins free fall.

(a) At the instant the engine fails, calculate
(i) the velocity of the rocket

velocity @ ..o M

(ii) the height of the rocket

height: ...................... [1]

(b) How long does it take for the rocket to reach the highest point after
taking off?

time: .. ... (2]

(c) On the following axes, sketch the velocity-time graph from the time
the rocket launches till it reaches the highest paint.

velocity/ms™
A

» timels

[2]
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Fig. 2.1 shows a balloon just before take-off. The balloon’s basket is
attached to the ground by two fixing ropes. The ropes make an angle of
50 ° with the ground and each has a tension of 400 N.

ballocon

Tension

400N 400N

{a) Inthe space provided, draw a scale diagram to determine the
magnitude of the resultant of the twe tensions in the ropes.

magnitude - .......................

Need a home tutor? Visit us at www.championtutor.com
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(b) If the total weight of the ballocn and its basket is 2000 N, determine Ecamiers
the upward lift exerted on the bailoon. Ignore the weight of the ropes. Use
upward lift ;... [2]
(c} The balloon takes off when the two ropes are simultaneously
released from the ground. Explain in terms of forces why the balloon
will experience an upward acceleration.
.......................................................................................... 2]
Fig. 3.1 shows two workers A and B carrying a compressor uniton a 3.0 m
long uniform plank. The plank has a mass of 2.0 kg. Worker A lifts at one
end with a force of 480 N and the other lifts at the opposite end with a force
of 640 N.
« 3.0m g
't compressor :
unit "
worker _ " worker B
Fig 3.1
(a) Whatis the weight of the compressor unit?
weight @ ... 2]
[Turn Over
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(b} How far away is the center of gravity of the compressor unit from e e
worker A7 Use
distance . ................ooc [2]
4  Anold steam engine, such as the one shown in Fig. 4.1, heats water to its
boiling point and then converts the water to steam.

@ A

Fig. 4.1

(a} Every 20 minutes the engine converts 65 kg of water at a
temperature of 23 °C to steam at 100 °C.

Specific heat capacity of water = 4200 J/(kgK).
Specific latent heat of vaporisation of water = 2.26 x 10° J/kg.

Calculate

{i)  the total amount of heat energy required every 20 minutes,

heatenergy : ..............cooee [2]

(i) the average power requirad for the heating and vaporising
processes. .

[Turn Over
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(b} The steam engine exerts a driving force of 4000 N when travelling at
a constant speed of 5.0 m/s.

(i)  Cailculate the power output of the steam engine.

power output = ...

(ii)  Calculate the percentage efficiency of the steam engine.

efficiency : ...

Ultraviolet radiation is commonly used in water filtration devices to kill
microscopic organisms in the water. Fig. 5.1 shows an ultraviolet lamp
emitting ultraviolet waves to sterilize the water. It takes 1.76 x 10 s to
produce 1 x 10° complete waves.

S P water -
direction of ultraviclet waves

N

™
I
|
I
I
I
1
K
|
|

“ultraviolet
lamp

390nm
Fig. 5.1

(a) What is the frequency and speed of the ultraviolet radiation in water?

frequency @ ...

wavespeed : ...

[1]

[3]

[1]
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(b) State one harmful effect of prolonged human exposure to solar o s
ultraviolet radiation. Use
.......................................................................................... [1]

{a) Sometimes, when people have been riding in a car, they get an
electric shack from the door handle as they get out of the car.

Suggest why this happens.
........................................................................................... (2]
(b) A plastic rod is rubbed with a cloth and becomes positively charged.
After charging, the rod is held close to the suspended table-tennis
bafl shown in Fig. 6.1. The table-tennis ball is covered with metal
paint and is initially uncharged.
* nylon thread
light
table-tennis ball :
covered with Ty .,
metal paint s i
iy
i
/1 positively
/{ charged rod
a_’-'l.-f
Fig. 6.1
Describe and explain what happens to the metal-painted ball as the
rod is brought near it.
......................................................................................... (3],
[Turn Over
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7 Fig. 7.1 shows the coil of a loudspeaker attached to a cardboard cone. o
One pole of a stationary cylindrical magnet lies near to the coil. L Use

kN . T t‘-\:i' i i [ e
R OB
i

C BOM
/ G ar 8

i . o T cardpaad cona
cylindrics| magnet SLEppyY

Fig. 7.1

There is an alternating current in the coil of the loudspeaker, A student
hears the note produced.

(a) Explain why the cone of the loudspeaker vibrates.

(b} A stronger cylindrical magnet is now used. State the difference in the
note heard. Explain why.

8 Fig. 8.1 shows how an a.c. generator is driven by lowering a 5 kg weight. A
12 W lamp is connected to the output of the generator and will glow at
normal brightness when the 5kg weight is lowered at a steady speed of
1.2 m/s.
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(a) Explain why the lamp will light up when the coil of the generator e
rotates. Use
........................................................................................... [3]

(b) What is the loss in gravitational potential energy of the 5 kg weight in
2.087

loss in gravitational potential energy : ....................... (2]

(¢) Whatis the power supplied to the generator by the weight?

POWETL & L iiieiiiieiirnins {1}

{d} Suggesttwo reasons why the power delivered in the lamp is less
than the value obtained in {¢).

d e e e e e e
U [2)
Fig. 9.1 shows a transformer.
_ A
o , 0 .-
2499V coil P =5 =3 coils 200 [] U 50 Q
BOOG ums
Fig. 9.1
[Turn Over
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(a) Assume the transformer is 100% efficient and the input to the
primary coil P is 240 V. This coil has 8000 turns of wire. The voltage
obtained between terminals Aand Bis 12 V.

(i) Calculate the number of turns of wire in the secondary coil S.

numberof furns @ ...,

(ii) Two resistors, 20 O and 50 Q are connected parallel across the
terminals A and B.

Calculate

1. the current in coil S,

current : ......................

2. the current in coil P.

current: ...
{b) (i) Describe how fwo transformers are used to transmit electrical

energy from the main power station to a distant sub power
station.

(ii) Explain why this is necessary.
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Section B {30 Marks)

During a practice jump, an airborne jumper of total mass 105 kg exits from
the side of a helicopter which is stationary at a high altitude. When the
jumper leaves the aircraft, he is high enough in altitude that the air
resistance can be considered negligible and he falls as a freely falling bady

for 11.5 s until he pulls the parachute cord. When the parachute cord is |

pulled, we assume that the parachute deploys immediately and exerts a
total air resistance force of magnitude Fp = dv*, where d = 20 N m2s? is the
drag coefficient due to air resistance, and v is the velocity of the jumper.
The jumper achieves terminal velocity 5.0 s after the opening of the
parachute. The jumper lands on the ground 20.0 s after achieving terminal
velocity.

The jumper landed straight on hard concrete and felt a strain in his knees
and limped off after practice. He was later advised by his instructor to look
out for soft grass patches to land for the next jump.

(@) Draw a free-body diagram of the jumper when the parachute is
opened. [2]

(b)  Calculate the terminal velocity of the jumper after the parachute is |

opened.

Terminal Velocity = .................. [2]
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(¢}  Sketch the velocity — time graph of the jumper from the instance that
he jumps off the plane until he reaches the ground. [3]

(d)  Explain how landing on a soft grass patch decreases the amount of
force that the jumper will experience upon impact.

()  Suggest another way that the jumper can act during the landing to
reduce the force he experiences upon impact.

11 A current carrying wire is held between the poles of the horseshoe magnet
that is placed on an electranic balance as shown in Fig. 11.1. The reading
on the balance is 340 g when there is a current flowing through the wire.

T

Iy A
Pk

o ‘\i
i

I

i
|
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(@ (i) On Fig. 11.1, draw the magnetic fields due to the horseshoe
magnet. [1]

(i)  OnFig. 11.1, draw an arrow on the wire to indicate the
direction of the force acting on the wire. [1]

(i)  State and explain how the reading displayed on the balance
will change if the current in the wire is switched off.

[2]

(b) Fig 11.2 shows a simple D.C moior.

rrctangular ool
; «G

(i) Describe and explain how the rectangular coil completes one
revolution when a current passes through the coil.

Need a home tutor? Visit us at www.championtutor.com

For
Examiner's
Use




14 Far

Examiner's
Use

{ii) State two things that could be done to increase the turning
effect of the coil.

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

EITHER

12 (a} The voltage supplied in one particular household is 240 V. There is
an earthed ring main house power circuit containing four electrical
sockets. The circuit includes a 20 A fuse as shown in Fig. 12.1.

D X

zee-{ 3}
Ezxe=-1] m
zemea| O

il
IS
'E rJl_ ......
|
N S .
L
}%%A b /7 N green and yellow wire
[] ' l brown wire
'

mains supply

Fig 12.1

(i) Is it advisable to run four 1.5 kW electrical appliances with the
four different sockets at the same time? Explain.

----------------------------------------------------------------------------------------------------------------------------------------------
..............................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------------------
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..............................................................................................................................................

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

M
(b} Fig. 12.2 below shows the power - time graph for an electric lamp
running off a 240 V supply.
The electric heater is rated 350 W, 240 V.
Power/\W
I 3
300 b
150 bt
_______________ | | - e
200 400 600 800

(ii)

15 ‘ For

Examiner's
i Use

A break develops in the two earth wires at X. A device is
plugged into socket D and is found to work normally. Is it safe
to use socket D with the break in the wires at X? Explain.

éafer |

Fig 12.2

With reference to Fig. 12.2, calculate the cost of operating the
electrical heater for 8000 s if Singapore Power charges $0.24
for each kilowatt-hour of electrical energy.

Energy = [2] ‘
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(i) What is the effective resistance of the heater when its power
output is 300 W?

Resistance = [2]

Fig. 12.3 shows the V- characterisitics of a light bulb in the electric
lamp.

Vv
£
8.0 /
6.0
401 /f
2.0 ' )
Mﬂ/ -
8 0.20 040 GBO A
Fig. 12.3

Does the light bulb cbey Ohm's law? Justify your answer.
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Fig. 13.1 shows a solar water heating system. The heater is made

from a glass-covered wooden box and the copper pipe inside is painted
black. The heater is put on an inclined surface. Oil circulates between the
heater and the water storage tank via the copper pipe.

sunfight water storage fank
wooden box © WaITn water
A - B outlet
\ - with glass cover |

. i E
“,::::m-«w—-w% coldl water

I W —
3 direction of
blackened oil flow
copper pipe

Fig. 13.1
(a) Explain why the copper pipe inside the box is painted black.

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

[1]
(b)  Suggest 2 reasons why the wooden box is covered by a sheet
of glass.
[2]
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(c)  Explain why the oil circulates in the systen in the direction as
indicated in Fig. 13.1.

(d) If the wooden box is sealed and made air-tight, how would the
air pressure inside change when temperature increases?
Explain briefly in terms of kinetic theory.

----------------------------------------------------------------------------------------------------------------------------------------------
..............................................................................................................................................
..............................................................................................................................................

(e) State and explain the process(es) by which water is heated in the
storage tank.

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

P 5 km Q

3 km

What is the displacement of the car?

A 50km B 8.8 km C 8.2 km b 9.0 km

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

v
T, T,
T ffS
0 |
Which of the following describes the motion of the object?
From 0 to Ty From T4te T;

A increasing acceleration decreasing acceleration

B uniform acceleration decreasing acceleration

C u_q_i_f_gg_n_‘l _deg__e_lgr_’ation uniform deceleration

D uniform deceleration uni_f_c_)_r__r_r_j a_c_:(_:eleration
__Metﬁt_)dls_t_GtﬂS;SChOOi T Physics Sec4d Preliminary Examination 2016
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3 A brick, initially at rest, falls from a height of # and took 2.0 s to reach the ground.

ground

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

What is the height h of the brick?

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

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

A A net force is needed to keep an object moving with uniform velocity.
B A net force is needed to keep an object moving with increasing velocity.
C A net force is needed to keep an object moving with constant speed in a straight
line
D Net force is zero if the object is slowing down.
Methodist Girls' School : Physics Sec 4 Preliminary Examination 2016
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5 Different slotted masses m were hung on the end of a spring balance.

spring balance

[ slotted mass m

The gravitational force F acting on each of the mass was measured using the balance.

Which graph shows the relationship between the gravitational force, # and the mass m?

A B

F 3

F Fy

» M -

0 0 m |

C F D F |
. 2 M »m
Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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6 The diagram shows a uniform beam pivoted at the centre.

0.40 m,_ 0.20cm

el

0 kg 1.0 kg

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

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

| oad/kg Distance from pivot /m
A 1 0.40
B 2 0.10
c 2 0.30
D 3 0.10

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

In which diagram does the block have the greatest density?

200g 200 ¢m3
g mass.  block Y gaa X mass

. 430Dg 400cm3
;':l‘-"" mass b|OCK :" mass

Methoedist Girls' School Physics Sec 4 Preliminary Examination 2016
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8 The diagram shows two identical containers containing liquid P and liquid Q.

15 cml

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

The density of liquid P is 2.00 g/cm”®.

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

A 0.67 B 1.30 C 1.50 D 270

9  Mark holds a bowling ball in a fixed position.

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

A The work done depends on the weight of the ball.
B The work done depends on mass of the ball.
C The work done is zero,
D The work done depends on the way he holds the ball.
Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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10 A crate of mass 25 kg is pushed up a rough inclined plane.

“~__rough incline plane

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

How much work is done against friction?

250 J
500 J
1000 J
2000 J

oowr

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

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

What is Sam's mechanical power?

A 117 W
B 65.0 W
C M7 W
D 7020 W

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

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

A the same kinetic energy as marble B.
B 2 times the kinetic energy of B.
C ¥ the kinetic energy of B.
D 4 times the kinetic energy of B.
Methodist Girls’ School - Physics Sec 4 Preliminary Examination 2016
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13 The diagram shows a roller-coaster cart starting from rest at point A and moving down a
smooth track to past point B.

rast

 roller-coaster cart

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

What is its speed at point B?

A 10 mis
B 20 m/s
C 20 mfs
D 40 m/s

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

They are seen to move randomly.

o i
smo_ke , @ 80
particle € &
56
B =
'Q?QR
£ "

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

molecules?
A Air molecules are in continuous motion.
B Air molecules moves in clusters.
c Air molecules move just as fast as smoke particles
D Air molecules have the same amount of average kinetic energy at different
temperature.
Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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15 Which of the following about internal energy is correct?

P4

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

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

C Two bodies at the same temperature always have the same amount of internal
energy.
D The internal energy of a body will increase If the temperature decreases.

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

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

balloon

sealed can containing air

2 container filled
: with ice water

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

A The balloon will increase in size because the pressure inside the balloon
decreases.
B The ballcon will increase in size because the pressure outside the balloon
decreases.
C The balloon will decrease in size because the pressure inside the balloon
decreases.
D The balloon will decrease in size because the pressure outside the balloon
increases.
S eede Gil’ Sefaal e e “Sec 4 Proliminary Examination 5016
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17 When a thermometer was placed in pure melting ice the mercury thread has a length of
7.0 cm measured from the end of the thermometer bulb,as shown in the diagram.

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

[a]
S --7\”1000
- -rH1----80°C
25cm
Xecm
y
S R
> 7.0cm
\ L A

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

20
21
27
28

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

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

thermometer

liquid

o gas supply

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

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

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

Which of the following statements explains why?

A Iron is a better thermal conductor than wood.
B Iron surface is smoother than wood.
Cc The temperature of the piece of iron is lower than the wood.
D Wood is a better thermal conductor than iron.
Methodist Girls' School Physics Sec 4 Preliminary Examination 2016
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20 A piece of solid wax in a test-tube is heated in a water bath.

- thermorneter
o —— WX
— water
o T ........ .
haat
A graph of temperature-time graph is plotted.
temp/ T
A
P &)

25 /

» time

Which of the following statements is correct?

A The boiting point of wax is 70°C.

B Only liguid wax is present between P and Q.

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

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

A { ongitudinal waves are characterized by rarefactions and compressions.
B Longitudinal waves can be represented by displacement-distance graphs.
C Transverse wave transmit energy by transferring matter.
D Transverse waves are characterized by crests and troughs.
o Girie Sahear i S 4 Proliiry Ao 5016
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22 Atransverse wave is travelling to the right as shown.

———> Motion of wave

VA

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

Equiilibrium position

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

oo WP

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

The diagram shows some wavefronts when viewed from the top.

&
¥

12 cm

The frequency of the water waves is 20 Hz.

What is the wave speed in m/s?

A 0.20
B 0.40
C 0.80
D 1.20
Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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24 A boy sees an object is through a periscope.

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

?. -
,\3&&*)1’#% S
a
o e
¥ 1
H
i
i
i
4 ;
i
3
E
3
\
roAl
I »‘ wwwwww - _! Ij
4 /ﬁﬂg:"

Which of the following statements is correct?

A The image is magnified.

B The image is laterally inverted.
C The image is virtual.
D The image is inverted.

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

P - SR | EE
\0)
o
[]

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

What is the refractive index of the glass block?

A 0.60
B 0.69
C 1.47
D 1.67
Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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26 An object is placed at a distance between one focal length and two focal lengths from
the centre of a converging lens.

Where is the image formed?

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

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

c on the same side as the object and formed more than two focal fengths from the
lens.

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

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

Where should the lens placed?

Position of lens
P

o0 mPpP
w3

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

A infra-red radiation
B red light
Cc ultra-violet radiation
D violet light
Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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29 A and B are two insulated uncharged metal spheres touching each other and hung on
threads.

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

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

%6 ¢

Methodist Girls' School Physics Sec 4 Preliminary Examination 2016
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30 Two opposite charged spheres are shown in the diagram

ONRO

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

charged spheres?

! ¥
A Il...\ ' - #* - i o
& '\‘ x ]: LY
» \ . I ",
c D
S it =
; .'; ‘!I' ?!
Ny A w14
\-‘b‘:-\ﬂ‘ '-,r‘- 1 /:.._ ,IV"\-A_WJ“_ - Fi . 7 1 Fi I__.y‘li.‘l.r
H—0 T e T
J\"\E 'g é. ;‘\"-.‘ . _(_,. ) \ K
' :{( ?r._ e ol 3 "
I’ i.'\._
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31 Inthe circuit 9 J of energy is supplied by a battery when 3 C of charges passes through
it.
battery
Il r'
C

Bt

resistor

Which of the following statements is true?

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

The resistance in the circuit is 3 Q.

o0 m>»

32 Alamp is rated 100 W, 200 V.

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

Resistance / Q Current/ A
A 2.0 2.0
B 200 0.5
c 200 2.0
D 400 0.5
Methodist Girls” School Physics Sec 4 Preliminary Examination 2016

Need a home tutor? Visit us at www.championtutor.com




Page 19 of 22

33 A BV battery is connected across a 15 Q uniform resistance wire as shown in the
diagram.

Y
R
'- 1
i| [4_-..—-:1.—-;-{ 15 — :
e E——
e
N

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

A Avoltmeter reading B Avoltmeter reading

~d d

Avoltmeter reading pvoltmeter reading

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

i

How can the magnetic field around the solenoid be increased?

A increase the resistance of the rheostat.
B increase the length of the wooden rod.
c increase the voltage of the battery.
D decrease the current in the circuit.

“Methodist Girls' School Physics Sec 4 Preliminary Examination 2016
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35 The diagram shows the position of the coil after it has rotated through 90° in a magnetic
field.

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

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

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

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

OO Wk

36 The diagram shows a transformer.

200 V a.c.
¢ V) voltmeter

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

What is the number of tumns in the primary coil?

A 2000
B 1000
c 200
D 50
Methedist Girls’ School Physics Sec 4 Preliminary Examination 2016
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37 The diagram shows a simple generator.

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

with time?
emf. B. emt
F3 &
0 Q——Q time o /W\ time
65 10 15 05 10 15
C.
e"f'f' D cam.f-
t
R — fime ¢ time
o5 10 1S ) 03 0 15

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

i 7

;
* g

N Lt A\~ Y-gain control: 4 V om™
Time base: 10 ms cm™

A

A ox A Nt ™

2cm
p;

el

2¢

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

peak voltage / V frequency / Hz
A 1.5 25
B 1.5 40
c 6.0 25
D 6.0 40
Methodist Girls’ School Physics Sec 4 Preliminary Examination 2016
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39 The core of a transformer is usually laminated.

A

Wty Cot
Ear e

LS HEIH

R

What is the purpose of this design?

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

reduces heat loss in the coil.

oOoOmwr

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

What is the reason for doing this?

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

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

The cables do not require insulation.

DO m>»

End of Paper
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1 The diagram shows the path travelled by a car from P to S.

S km Q

Y

3 km

What is the displacement of the car?

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

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

v
T1 T,
- t/s
0 :
Which of the following describes the motion of the object?
FromOto T, From Tito T»

A increasing acceleration | decreasing acceleration

B uniform acceleration decreasing acceleration

C uniform deceleration uniform deceleration

D uniform deceleration uniform acceleration
OHWKRGLVW *LUOVY 6F Physics Sec 4 Preliminary Examination 2016
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3 A brick, initially at rest, falls from a height of h and took 2.0 s to reach the ground.

ground

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

What is the height h of the brick?

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

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

A A net force is needed to keep an object moving with uniform velocity.
B A net force is needed to keep an object moving with increasing velocity.
C A net force is needed to keep an object moving with constant speed in a straight
line
D Net force is zero if the object is slowing down.
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5 Different slotted masses m were hung on the end of a spring balance.

spring balance

[ ]slotted mass m

The gravitational force F acting on each of the mass was measured using the balance.

Which graph shows the relationship between the gravitational force, F and the mass m?

A B
A
F F
= m -
0 o m
© F ° Fa
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6 The diagram shows a uniform beam pivoted at the centre.

0.40m._ 0.20cm

A\

2.0 kg 1.0kg

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

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

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

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

In which diagram does the block have the greatest density?

hiock

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

15 ch

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

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

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

A 0.67 B 1.30 C 1.50 D 2.70

9 Mark holds a bowling ball in a fixed position.

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

A The work done depends on the weight of the ball.
B The work done depends on mass of the ball.
C The work done is zero.
D The work done depends on the way he holds the ball.
OHWKRGLVW *LUOVY 6F Physics Sec 4 Preliminary Examination 2016
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10 A crate of mass 25 kg is pushed up a rough inclined plane.

<\__rough incline plane

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

How much work is done against friction?

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

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

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

KDW LV 6DPYTV PH#EKDQLFDO SR

A 11.7W
B 65.0 W
C 117 W

D 7020 W

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

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

A the same kinetic energy as marble B.
B 2 times the kinetic energy of B.
C % the kinetic energy of B.
D 4 times the kinetic energy of B.
OHWKRGLVW *LUOVY 6F Physics Sec 4 Preliminary Examination 2016
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13 The diagram shows a roller-coaster cart starting from rest at point A and moving down a
smooth track to past point B.

rest

roller-coaster cart

50 m

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

What is its speed at point B?

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

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

They are seen to move randomly.

smoke e 100
particle @ e o
® @)
. (@
¢ P =
Q é@r
\":®u¢ f.m" Q;.
What does the motion of smoke particles tell us about the molecular movement of air
molecules?
A Air molecules are in continuous motion.
B Air molecules moves in clusters.
C Air molecules move just as fast as smoke particles
D Air molecules have the same amount of average kinetic energy at different
temperature.
OHWKRGLVW *LUOVY 6F Physics Sec 4 Preliminary Examination 2016
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15 Which of the following about internal energy is correct?

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

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

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

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

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

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

balloon

sealed can containing air

“WWU‘WWWWU‘WU‘WU‘WWWWU‘WU‘WU‘WE . .
Frisoaasanaadaadeasasa A container filled

5 I
FhETRnERERn R EnEREnnEr A with ice water
=

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

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

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

---FH4----00°C
AN rgl1---80°C
25cm
Xcm
--t41-¥--0T
? 7.0 cm
L' y

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

A 20
B 21
C 27
D 28
OHWKRGLVW *LUOVY 6F Physics Sec 4 Preliminary Examination 2016
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18 The experimental setup shown is used to determine the specific heat capacities of four
different liquids W, X, Y, and Z.

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

thermometer

liquid

tor gas supply

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

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

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

Which of the following statements explains why?

A Iron is a better thermal conductor than wood.
B Iron surface is smoother than wood.
C The temperature of the piece of iron is lower than the wood.
D Wood is a better thermal conductor than iron.
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20 A piece of solid wax in a test-tube is heated in a water bath.

thermometar

-— WHX

— water

» time

Which of the following statements is correct?

The boiling point of wax is 70°C.

Only liquid wax is present between P and Q.

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

OO0 w>

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

A Longitudinal waves are characterized by rarefactions and compressions.
B Longitudinal waves can be represented by displacement-distance graphs.
C Transverse wave transmit energy by transferring matter.
D Transverse waves are characterized by crests and troughs.
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22 Atransverse wave is travelling to the right as shown.

— > Motion of wave

.f P \
£ /‘ L Equilibrium position

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

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

OO w>

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

The diagram shows some wavefronts when viewed from the top.

—»
12 cm

The frequency of the water waves is 20 Hz.

What is the wave speed in m/s?

A 0.20
B 0.40
C 0.80
D 1.20
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24 A boy sees an object is through a periscope.
The periscope is made from 2 mirrors as shown in the diagram.

i

LAl - - 4 -

:Jf/

Which of the following statements is correct?

The image is magnified.

The image is laterally inverted.
The image is virtual.

The image is inverted.

OO0 w>

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

o2}
o
>

36

RN S

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

What is the refractive index of the glass block?

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

Where is the image formed?

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

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

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

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

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

Where should the lens placed?

Position of lens
P

0O W >
»w IO

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

A infra-red radiation
B red light
C ultra-violet radiation
D violet light
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29 A and B are two insulated uncharged metal spheres touching each other and hung on
threads.

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

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

spheres?
A B
\
y
Y
DQ (3 6D
7 &
A B
c c
C D .
1
éé) I3 >
A B
A B C C
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30 Two opposite charged spheres are shown in the diagram.

OO

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

A ] B

e e
S
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31 Inthe circuit 9 J of energy is supplied by a battery when 3 C of charges passes through
it.
battery
|I II

T

7
—

resistor

Which of the following statements is true?

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

The resistance in the circuit is 3 V.

0O w>

32 Alamp is rated 100 W, 200 V.

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

Resistance / Y Current / A
A 2.0 2.0
B 200 0.5
C 200 2.0
D 400 0.5
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B8 A6V battery is connected across a 15 Y uniform resistance wire as shown in the
diagram.

M
e o —=| 150 ‘

e

o

e

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

A voltmeter reading B voltmeter reading

voltmeter readina voltmeter reading

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

{ wenden rod

How can the magnetic field around the solenoid be increased?

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

H

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

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

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

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

0O w>

36 The diagram shows a transformer.

8 @ voitmeter

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

What is the number of turns in the primary coil?

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

direction of rotation

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

with time?
A B.
e'T'E cmf.
0 & Q_ time
05 L 1S
4
emf I3
t
on -+ time
s L4 [.5

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

Y-gain control: 4 V em™

Time base: 10 ms cm™

Zcm!

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

peak voltage / V frequency / Hz
A 15 25
B 15 40
C 6.0 25
D 6.0 40
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B8 The core of a transformer is usually [ETINEICEN

,,,,,,
,,,,,

I
N

What is the purpose of this design?

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

reduces heat loss in the cail.

o0 w>

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

T H T D

.x.:’:.:.:..':'.."... Y Yoo

V
A\

What is the reason for doing this?

A Electricity is transmitted faster along the cables when the voltage is high.
B Less energy is lost in the cables.
C It is safer to transmit electricity when the voltage is high.
D The cables do not require insulation.
End of Paper
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Section A [50 marks]
Answer all the questions in this section in the spaces provided.

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

] I [ . i 1 g ¢ b U ) [ T 1 5 |
i i Y iy rinfle i i T NN T Y L
L 1 L L l LY 3 1 3 LY LY A R
T r | N I M | 'l -1 ‘| LWL W, N W W Y WL W L 9. §
L | T W T | MY LY B s b
I S 1 \ P W S S W LY
[ P A S TS Y 1 \ Y \ \ \ \ 5 \ N Y
L r 1 Il 1 1 i LY N n
| 1 1 5 ) Ay
T 1. L 1

Top of Joanna's —
window

m=x T cracked
5 \ gutter

K
i] s Water drops
]Ai . //
e=n /
o
e ground

Fig. 1.1

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

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

The reading on the stopwatch was 8.8 s.
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{a) (i) Calcuiate the time interval between one drop and the next.

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

{a)(i).
1]
(b) Using Fig. 1.1, estimate the time for a drop to fall from the top of Joanna’'s window to
the ground.
time = .. 5 [2]
(c) Fig. 1.1 shows that the drops get further apart as they fall closer ta the ground.
Explain why this happens.
1]
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2  Acaris travelling on a straight level road. Fig. 2.1 shows two horizontal forces that act on the
car. Force P is caused by air resistance and friction.

force Q

force P

Fig. 2.1

(a) The forward force Q and the backward force P are equal.

Describe the motion of the car.

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

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

(b) The mass of the car is 1000 kg.
Force Q increases to 6000 N. This causes the car to accelerate initially at 1.5 m/s%

Determine the size of force P.

forceP=........ccconina [3]
(c) Force Q remains constant at 6000 N.
Explain why the acceleration of the car decreases as the car continues along the
level road.
.............................................................................................................. [2]
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3  Fig. 3.1 shows a crane loading containers onto a ship.
crane
il LJ//‘{J/

H /

i r;.,-”'

Large
concrete e »>
blocks —_ / ‘ Weight of
container
| tower = 45000N
Fig. 3.1
(a) State the meaning of the term “moment” of a force. [1]

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

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

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

moment of container= .................... [1]

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

Determine the weight of the concrete blocks.

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

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

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

normal force= ..................... [2]
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4 (a) Fig. 4.1 shows a paper cup in which hot tea is served at a fast-food outlet. The paper cup

is constructed from two layers of cardboard as shown in Fig. 4.2.

Paper cup Cross-section view
of paper cup

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

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

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

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

1.
2
.................................................................................................. 2]
(b) (i) State the meaning of the term heat capacity.
.............................................................................................................. (1]
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{(ii) At another fast-food outlet, tea may be served in 2 types of clay mugs. The 2 types of
mugs have the same dimensions but have different heat capacities as they are made
from different types of clay.

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

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

110 U PP
EXPlANAIoN: ...
................................................................................................... 2]

5 A stretched string is vibrating between two fixed ends. Fig. 5.1 shows how the string is
vibrating.
fixed end sfring -, fixed end
Fig. 6.1
(a) State the name of the quantity a and b labelled in Fig. 5.1.
B e (1]
D [1]
{b) The string causes sound to be transmitted through the air.
(i} Describe how the string causes the sound.
......................................................................................................... [2]
(ii) State what happens to the sound as the quantity, a decreases.
.......................................................................................................... (11
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(i) Describe and explain:

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

ball.
.............................................................................................................. [2]
(i} Draw on Fig. 7.3 the final position of the aluminium ball and label it as d(ii). 1]
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8 Fig. 8.1 shows a type of electric door lock.

) iron nol
coil .

AN ANANANAWANAN AW AUAWAWANA

=[0I B ~

vAvavAvAvAvAVAVAVAVAVAVAR A |
4

.

~ o door opens in
this dircetion

‘ ‘ }_C\O_ view fror above

Fig. 8.1

spring

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

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

12]

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

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

Change number 1 and explanation:

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

Increasing frequency

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

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

j—

“~ conducting sphere

_— insulating stand

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

—

>~ conducting sphere

— Insulating stand

Fig. 7.2

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

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

......................................................................................................... [2]
(d) The aluminium ball is moved to the right such that it is allowed to touch the
conducting sphere as shown in Fig. 7.3.
Illl'll.l
.:“"‘ T conducting sphere
__— Insulating stand
Fig. 7.3
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Fig.9.1 shows a bar magnet on a wooden turntable which is rotated by an electric motor at
a constant speed so that the ends of the magnet rotates pass the end, P, of a solenoid which

is connected to a centre-zero galvanometer.

rotating 7 -
turntable \. | . \ solenoid
. A
| | I |! lI ! il I
| P oo I'I I!I o | | II IJl _I | .|
\ f \ 1 A \fj SN B RN
bar magnet = 4:/
Centre-zero
galvanometer
Fig. 9.1

Describe the movement of the pointer of the galvancmeter when the S-pole of

(a)
the magnet rotates pass P of the solenoid.

Describe the movement of the pointer of the galvanometer when the N-pole of

(b)
the magnet rotates pass P of the solenoid.

" Physics Paper2 Sec 4 Preliminary Examination 2016
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(c) On the axes shown in Fig. 9.2, sketch the graph to show how the voltage
reading shown on the galvanometer varies with time for a complete rotation of
the turntable. [2}

T = time for 1 complete rotation
Voltage

4

0 i I > fime

Fig. 9.2
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Class Index Number

Name ;

Section B (30 marks)

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

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

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

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

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

Fig 10.1 shows a coupling agent being tested.

ultrasound transmitter ' ultrasound receiver

coupling agent water
(gel) Fig. 10.1

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

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

The results are shown as a percentage. 100% means that the coupling agent
hehaves the same as water.
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couRIng | o age g | persentage using

1.1 MHz / % 3.0 MHz / %
A 108 100
B 105 100
c 104 98
D 100 98
E 98 90
F 89 89
G 88 02

Fig. 10.2

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

s

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

[1]
Fig. 10.3 shows an ultrasound device sending ultrasound waves into a patient’s body.

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

skin

ultrasound device /

kidney

» \
coupling agent body tissue

Fig. 10.3

The ultrasound device also detects ultrasound waves and is connected to an
oscilloscope.

Fig. 10.4 shows the trace on the screen of the oscilloscope. The intensity of the
ultrasound waves is measured in terms of voltage, nVv.
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40
2
@ "
¢ 30+
v
2
]
=
= an
»]
E 20
=
'S
-
=
(1]
S 10
k= i ,

0.0 +

0.0 5.0 10.0 15.0 20.0 250 time x10°/s

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

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

H K
2]
(i) L
[1]
(i) M
[2]
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(¢) The speed of ultrasound waves in the body is 1500 m/s.

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

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

cylinder

gas

(i) Define pressure.

L

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

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

piston
10 :
air at room 0 I 2-0 V

temperature ™~ @

Fig 11.2

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

0 10 20 30cm?
cold air ~ }

Fig 11.3

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

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

2L

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

L2
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(i) Explain what causes the pisten to move inwards as the cylinder is
cooled when placed in a freezer.
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EITHER
12 (a) Fig. 12.1 shows a circuit with an ammeter reading of 0.50 A.
I ()
| A%
500
.00
400
Fig 12.1
(i) Calculate the total resistance of the circuit.
total resistance = ........ooeii i, [3]
{ii) Determine the reading of the volimeter.
voltmeterreading = ... [2]
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(b) Fig 12.2 shows a graph of potential difference against current of two resistance
wires A and B.

current
0.7

0.6 v

0.5 /

0.4 ~

0.3

0.2 Vi
0.1 7

0 0.5 1 1.5 2
potential difference

Fig 12.2

{ Define the term “electrical resistance” of a resistance wire.

ML

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

2L

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

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

4 A
ViV
(2]
Fig 12.3
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OR
(a) Fig 12.3 shows a typical marking for electrical appliances, usually located on
the casing.
Manufacturer's Name
of Trage Mark —“"“"“SAFE BRAND
Modlel No. - f = MODEL 3383
Reled Voliage | "0 VR0 Rated Frequency
-povies asawia 24 [ 2 of Hertz
i H
Rated Consumplion { Rated Double Insulalion
Curtent - A Amp of Arvaperes.
or Raled Powes - W or Walls )
Fig 12.3
(i) State and explain why it is safer to use a 3-pin plug instead of a 2-pin
plug.
4.
(i) An electrical appliance using a 2-pin plug is usually double insulated.
State the meaning of the term “double insulated” and explain its purpose
in terms of electrical safety.
—_ i
(iii) “An electrical appliance of rated voitage less than 200 V must not be
connected directly to the 230 V a.c. household power supply.”
Explain the warning in terms of power.
: L
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{h) A lamp with a rating of “230 V, 500 W” is plugged into a socket of a household
unit. The voltage of the mains supply is 230 V. The cost of electrical energy is
$0.90 per kWh.

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

3L

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

End of Paper
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Physics Answers — Pa;ie_f 2A Prelims 2016

1 |al() |6.8s/20 c1
0.34 % Al
(i1) Reduce error due to human reaction time. [more accurate not acceptedas it | B1
is already stated in the question ]
b 4x{a)] OR {4andabit}x {a) OR 5x {a) ecf C1
B i 1.36s 1.36s < anyvalue<1.70s 1.70s
: 1.36-1.70 (s) Al
c drops accelerate/fall faster / increase speed / distance increase per unit B1
time
. due to gravitational force acting on drop
2 |a | Moves with constant / uniform velocity / speed B1
b . Resultant force, F =ma C1
5 = 1000 x 1.5
] i = 1500 N
F=Q-°p B1
1500 {ecf] = 6000 - P
P = 60001500 e
= 4500 N Al
C Air resistance increases as the car’s velocity increases. B1
: Resultant force decreases, B1
3 .2 Moment = turning effect of force about a fixed peint/pivot Bl
OR
Formula: I x perpendicutar distance
i Moment = 45000 x 18
= 81x10° Nm {81000 Nm ) B1
c Taking moments about the tower:
Anticlockwise moments = clockwise moments B1
W x 6 =81000 where W =weight of concrete blocks
W =135x10° N {13500N) Al
d naormal force exerted by tower an crane = downward force on tower B1
normal force = 45000 + 13500 + 10500 = 6.90x 10" N Al
4 | a (i) | Radiation, convection, evaporation - anhy 2 B1, Bl
(ii) | Cardboard is a poor conducter or good insulator B1
Air is a poor conductor or good insulator ANY 2 Bl
Reduced surface area in contact with fingers
b(i) | Heat or thermai energy to raise ar lower or change temperature of a body Bl
OR Suhstance not accepted
heat or energy to heat up a body
by 1 C or by 1K or by unit temperature,
| (i) | Mug with low thermal / heat capacity. B1
EI less heat needed to raise temperature OR absorbs less heat B1
5 1afi) | amplitude Bl
(i) | Wavelength B1
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E)(i) String moves air / vibrates air M1
Backwards and forwards OR
Up & down OR Al
Compressions & rarefactions _
_______ (i) | Gets quieter OR softer OR less loud. B1
6 | (a) | Ultraviolet, microwaves ' B1
(b} | Do not need medium to transmit. Bl
7 (@) n B1, B1
) y ”;ﬂ\*‘\ conducling sphera
b | N
\‘-’—/_ .. - = maulating st

At least 4 charges and 4 lines of electric force
{originate from centre of sphere)

'
Negative charges nearer to sphere - B1 i Bl
Attractive force stronger than repulsive force - Bl - B1
- d{i) | some negative charges / electrons move from aluminium ball to conducting | B1
" sphere due to attraction of net positive charges on sphere. B1
[ uniike charges attract without referring to net positive charge on sphere
NQT accepted. ]
dli) e
f e B1
'\ ( \] corducting sphers
/
- insulating stand
8 |a Current flows through ceil, coil becomes electromagnet {energised), B1
attracts iron bolf. B1
iron_bolt moves to the |eft, allowing door to be opened.

(b} | ANY 2 B2
increase current { by increasing voltage of supply ) — stronger electromagnet, ; B2
stranger attraction on bolt,
increase number of turns on coil — increase strength of electromagnet,
stronger attraction on boit.
move electromagnet / solencid / iron core nearer to boit — stronger magnet .
field near to boit, attraction on boit.
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The pointer deflects momentarily to one side and B1

then back to zero. B1
Pointer shows the same deflection as in (a} but in the opposite directions. | B1
T={me for 1 completa rotallon
Vaoltage
o time:
Bl

Shape { sine curve or any curve that is “sine” like —B81
Curve peak at T/4 { either up or down ) and at 3T/4 { oppositeto T/4} - Bl Bl
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Answer Scheme (Sec 4 Prelim Exam 2016)

Section (B}
10 (a) i A B1
(i)  performs the same for beth frequency but poorer/worse off then water Bl
{b) (1) reflection from skin B1
very little reflaction, so small intensity/peak Bl
(it)  large reflection from front of kidney B1
(iii) reflection from back of kidney Bl
smaller intensity/peak due to absorption of ultrasound in kidney OR further from  B1
source OR frant of kidney already reflected a lot, so there is now less to be
reflected
{c} At =285%10°5~205% 10" s
=8.0x 107 s (e.c.f.) 81
width =% x 1500 m/sx80x 107 s M1
=0.060m OR 6.0 cm Al
11 {a) {i) Pressure is the ratio of force per unit area B
{ii) Wt of piston/Area + Patm=P gas
Mg/A + Patm =P C1
M = (1.5%x10°— 1.0 x 10°) x 4x107/10 Cl
= 2.0 kg Al
11 (b}
{i)
A Molecules collide with walls of cylinder and exert force on the wall. B1
The average force exert by air is the pressure B1
B As temp decreases, vol of air decreases. The number of collisions hitting wall per Bl
unit time increases correspondingly. B1
(ii) The pressure difference between cold air and atmospheric pressure pushes Bl
piston in,
12 (a)
(i) Rt= (1/5 +1/4)™ C1
+ 3 Cc1
=520 Al
(i1) Y=IR=3x0.5 (o]
=21V Al
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OR

{b)

{i) Ratic of PD across component to | flowing thru it Bl
{ii) From the graph, wire B has the lower gradient and hence higher R. B1
1/R is the gradient of | ¥ graph, Bl
{c) Correct shape of graph B1
Forward bias on positive side of x axis B1
(a)
(i) 3 pin plug has earth wire Bl
that channels current to earth in event of appliance fault. Bl
(ii)
Casing is made of insulator Bl
Hence stray wire will not be able to conduct current out of casing to user. Bl
{iii)
Large current will be drawn intc appliance, overheating it. Bl
{b)
{i) Indicates the voltage that appliance is designed to work with at certain current. B1
{&i) I=PfV
=500/230 M1
=217 A
Therefore 5 A fuse. Al
Exceed 1A hence will biow. 13 A fuse is too high a rating to prevent any current Bl
surge.
{c) Cost = 0.5kW x3x 0.9 Cci
= $1.35 Al

Need a home tutor? Visit us at www.championtutor.com



N 0082
N 0002
N 0054

N 005

«mOO

(o210} SARSISAI
R0 0u St 3By |By) Suninssy) guepsul Sy} 1B pIOd BU) U1 UDISUB) AL S| JBUA

i

fllon]
‘N 00§ J© 210) PIENMIO} S| BpIAaE O} SINLIUOD
auibue = BIUM SW §Z 19 SARDIBOIP JED BY] PILRdO SI SINUDRIRG 84l UILAA

13
)} UG N D05 JO B0I0) DIBAUD) IBISUCD B SLEXS JBD su0ds By 00g ue ;0 suiBus ay |

SAOGE 941 JO (1Y
fuo g pue
Ao z pue L

Ao

Qo a

S 0L =) 1 Jwod Buipess s) woy Aeme Jsayury 51 peiqo sy ¢
s 9= 1 1% wiod Bules sy puyeq w g spRelga syl T
'S ¥ 18 Leuonels s pelgo syl )

LU} BUBSE SILWSES Bumwio|Of 2ul 1O iU

£/9 —

- 01

¥
LA

aul)
WBens e u Buacw [20fqo ue 10 uoHoW By} SAMOLE Moiaq ydeis awn-Aooea gy

As5m (

r

UUEISUOS SI 1BD B AQ N Jun o0 PRISAOD SOURISIP FYL
"SRERIIOLY JBD BY) JO Juswadeduip ay ]

LLLOJILN §) JED Y] JO [I00IeA YL

‘BunEIEIa §1 482 |

LG J =

LIORLICD JOU SEIED Bu) 40 UDHOW Ayl NCGE SILRWAIES SUmo)o) BU 4O DI

‘PUBQ B PUNDL PESUS JUBISUCS [E SIONE] JES Y
W 500~ 1] w2 on'o+ 4] L2 00 a WD #0 ' 0+ L4
LUMOUS S13d112D JRILIAA DU JO JCUS 09T U 51 JBUAN

1 5 Q

_::_:__—
___;__:_:___

L wa g
‘pRsOR AN syadjeo
JBleA AL Jo svel Byl USum 3|Bos JailLeA B o Ped SmOus mopq welbap ayjg
502 4] 361 o} SQ°L 4 55 v

£90q wninpuad &) jO UOE(IDSA ey JO pouad By SI JBUA,

BHlLf+ : 0
-8 Wpeads
o e wiew) Buneyreso qog wninpusd g o ydeb ewn-paeds oy ssmoys ydeb sy
z

Need a home tutor? Visit us at www.championtutor.com



A car starting from rest acoelerates towards the right without skidding along a hocizontal

road. Which diagram beiow illustrates the forces acting on the car?

A

The gravitaticnal field strength of a paricular planel is 5 Nikg. On earh, the
gravitational feld strength is 10 N/kg. A rock weighs 80 M on that planet.

Vhat would ba its weight on earth?

A 1IN B 16N C BON D 160N

10

In the diagram below, the uniform metre rule 1s pivoted at X and held up at the
point Y by a rope.

rope

hd X

165 ¢m 95 cm

Given that the weight of the metre ruie 15 4.0 N, calculale the tension in the rope that
is needed 10 ensure that the ruler stays horizontal.

A 18N a 23N G 31N D S1N

o o
- —3 . —_—

The above diagram shows a uniform hollow metal sphere with a small opening on
tap. 0 is the position of the centre of gravity of the hollow sphere.

Yhat will happen to the posilion of the centre of gravity of the syslem as the sphere
is being siowly filled with oil frem the opening?

1t will remain unchanged throughcut the process.

ttwall fall gradualiy, and its final position will be below 0.

1t will rise gradually and its fina! position will be above 0.

1t will fall gradually at first and then rise to its orginal position.

oome

A force of 500 N is applied ta a box to move it up the ramp as shown. The friction
acting onthe box is 300N,

500 N Y
300 N 5m am
X 4m
Haow much work is done against friction?
A 300. B 12004 C  1500.J D 3000
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8
Which stalemert, is rue about water moleciies at 70 °C?

There are forces between lhe malecules and ne molecules have enough
energy to escape the kquid.

Thare are forcas batwesn the molecules and some melecules have enough
energy to escape the kquid.

There are no forces batween the molacules and no molecules have enough
energy to escaps the kquid.

There are ng forces between the molecules and some molecules have
enough energy 1o escape the liquid.

o o m >

The diagram below shows a frying pan.

baze hancie

oL

The table shows three solid materials with their respecive specific heat capacities,

“""Solid Material Specific Hest Capacity { V&g <C)
K 440
L 220
M 4250

Assuming all these materials have reasonably high malling points, which malerials
are best suted to make the base and handle?

com>»
!!F!E
3

rxE R

A paerson stands al point X as shown in the diagram.

Which of the pins {1. 2. 3, 4 and 5} wili the person be able to see w the mirrar?

E]

X 1 4 2

Lo

8 2. 3and 4
] 2. 4and s

P
‘k_’-.[
AL

20

21

22

Which of the following ray diagrams is correct?

A ray of light travels with speed vy through medium 1 and then passes into another
medium 2, where it travels al speed v,. The refractive index for medium 1 and medium
2 are my and n; respactively.

Which row in the following table correctly compares the speeds and refractive indices
for each medium?

Speed of light Refractive index
A v is less than w n is lass than n,
B vz i3 less than v ny is same as n
[ vg is greater than vy Nz is same as m
D vz is greater than vi n- is less than ny

A light beam is incident into a semi-circular glass block and refracled out as shown. A
graph of sin a againsi sin & is plotted as shown,

sin &

&in b
0.0 0.40
What is the critical angie of the glass?
A 3EE B 3B7°
c 51.3° D 531"
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The speed of @ sound wave is reduced by half when it passes from medium A to
medum B.

Which statement below ¢escrbes the change in the sound wave comectty?

The frequency is reduced by haif.

The wavelength is reduced by haif.

The frequency bacomas twice its initial value.
The wavelengih becomes twice its initial value.

oow»

Sam plays a note on the guitar. He then plays a louder sound of the same pitch.

Which of the follomng correctly compares the speed and wavelength of the secand
note with the first note’?

Speedof secondsound | Wavelength of second sound |
A Same Same
B Same Different
C Cifferent Same
D Cifferent Different

The potential diffierance across a 10 1) resistorig 5 V.

5V

How much charga passes through the 10 ( resistor in 30 seconds?

AZC B 15C ceoc D 1500C

The graph below shows the variation of potential differenca across a uniform
registance wire against the current in the wire.

Potentiat difference / ¥
'y

# Current /A
Which of the following changes will mahe this graph ateeper?

A thinner wira is used.
A shorter wire is used.
The wire is mada of 2 material of lower resistivity,
A simiiar wire is connecled in parallel to this wire.

aonm»

13

32 An electrical appliance with a metal case is to be connected to the mains supply as
shown below.

e netral M

#7 N&
————R _
_m ’|I|‘\\

Which of the following shows the comrect cannection of the wires from P, Q and R
respectively?

-
-

OOk
zZzwow
wEZaE (o
TwE

33 The diagram shows bwo brass rods, side by side, al the battom of a rectangular ceil.
The wiras of the rectangular coll are insulated.

tod.c.
supply

ractangiudar
colt

brass brass
rod rod

What happens when a direc! current passes through the coil?

Nothing happens.

The twe rods move towards each other.

The two rads move away from each other.

The twa rods will move towards and then away from each other,

OGm
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a8 In an elactric bell, what are parts P, Q and R made of?

©

[a]

FIR

P Q R M
A copper sofi-won spring sieel _
8 copper steel ) spring steal ~
c steel sof-iroh vopper u
D stesal steel nopper _

19 Thee identical fitament lamps, X, ¥ and 2, are connected to a transfarner with
mudtiple coils. The resistance of each lamp is 4.5 [1 and each requires a curment of
2.0 A to light up normally.

What can be cbserved aboul the brightness of the three lamps?

Lamp X Lamp ¥ Lamp Z
A U__Br—oq than normal Nermal brightness Brighler than normal
B Brighter than narmal Mormal brightness immer {han normal
c Net il Normal brightness Not Iit
D Not it Not lt Nat {it

17

40 The diagram illustrates the frace obtained on the screen of an oscilloscope
when a given signal is applied to the input terminals.

H

4 divisions

4 divisions
The time-base 15 58t to 2.0 ms/div and the voltage sansitivity is 2.0 Vidiv.

Wwhich of the following correctly represents the peak valtage and frequency of the

signal?
Peak volage mﬂmnco:m R
A 40V 833 Hz
B 4.0V 125 Hz
c 8.0V 833 Mz
D 8OV 125 Mz
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SECTION A (50 marks)
Answer all questions  Write your answers in the spaces an the question paper.

Fig. 1.1 shows the velpcity-time graph of a moving object.

vims!

b

izf---

40

RHf-————=r =

[ .

Fig. 1.1

n Calculate the acomieration of the object kom t= 12 310t =20 s (2]

Acceleration = ... ..

6L} Describe the motieon of the object from t = 12 s to t = 40 s, Indicate the direction
of motion clearly throughout the enlire duration. 2]

CWss &

3

2 A sky-diver jumps from a high-altitude heficopter as shown in Fig. 2.1.

Gy-civar

—— T
Earth

Fig. 2.4

{(a) Explain why the accalerabion of the sky-diver

{n is 10.0 ms? at the start of the jump. {1

tily  decreasas with tima, (2

{b} At one point during the dive, the acceleration of the sky-diver was 7.5 ms< The sky-
diver and his equipment have a tatal mass of 80 kg.

Detennine the total resistive force acting on the sky-diver at that point. {2]

total resistive farge = ..., ...
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Fig. 5.1 shows the path of a light ray through a converging fens.

Converging lens
4-

—

Object

+

Fig. 51
()] Complete the ray diagramin Fig 5.1, locale and draw the image af the objact
2
[(1)] Explain how your diagram shows that the image is virtual, il

()  Complete the ray diagram in Fig. 5.1, locale the Principal Focus of the
converging lens and label the poinl F. 2]

Fig. 6.1 shows wavefronls of a water wave in a ripple lank.

Ripple tank A B 5cm C
Z‘ll.‘ o . I
Wave 71 4 4 !
generator ? Direction of waves ——————»
Wavefronts
Fig. 6.1
n State the meaning of “wavefront”. M
{ii) Datermine the wavelengih of the wave. 1
Wavelength= ...
{lliy A wavefront takes 1 second to travel from A o €. Delermine the frequency of
the wave. [1}
Frequency = . . ...
(W)  Calculate the spead of the wave. 2]
Speed = ..
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Fig. 8.1 shows an electrical circuit with three identical iamps X, ¥ and 2, a switch, a
12 V hattery, an ammeter, a voltmeter and a variable resisior.

12v
— || ~

Fig. 8.1
{a}  State the ammater and voltmater readings when the swilch is opened.  [2]

ammeter reading: ...........
vollmeter reading: ... ...

{b} VWhen the swilch is closed, 1he ammeter reading is 1.50 A and the voltmeter
reaging is 3.00 V.,

)] Caiculate the resistance of each lamp, ¥4
ragistance = . ...
(i Calculale the power dissipatad by Lamp X. 2
power = .
(i}  Calculale the potential d fterence across the variable resistor. 12
potential difference = .. .

{c) State what happens to the brightness of Lamp Y when the resistance of the
veriable resistor is increased. ]

11

Fossil fuels will eventualiy run out This has led to scientists logking for altermnative
sources of energy. Tidal siream gystems use the kinetic energy of seawater 10 generate
electrical energy during the incoming and culgoing tides.

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

Fig. 9.1

Wnen operating. 9.7 x 10° kg of seawaler travedling at a speed of 3.0ms ! passes through
each lurbine every second. Each turbine generates 1.2 x 108 W of electrical energy

{a} Define powar, 1

[[=)] The input power to each turbine is the kinalic energy of the seawater that flows
through each turbine in one second.

Calcuiate the input pawer of each lurtine. el

npu power =
{c}  Calculate the percentage efficiency of each turbine, [11

Percentage efficiancy =...........

{q) Suggest one advantage of tidal stream systems over convantional wind farms.
"l
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14 15

14 A thermistor is placed in an environment where the surounding temperature increases
al constant rate of 1 ° ¢/ minute. Fig. 11.1 shows how the resistance of a tharmistor Expfain why the bulb
changes with its surrounding temperature

i) fails to light up iImmediately when the switch s closed. 12
Resistanca/(
-
400 !
as0
300 L :
“ (il lights up slowly after a while. 12]
250 / B
200 / N
d Y
150
100 ¢ {c} {l Calculate the resistance of tha thermistor when a current of 0.025 A
_ flows thraugh The light bulb (2
50 — t
I”lﬂ"l”
. T
&) 20 40 50 8¢ 100 120 140 Temp. { °C
Fig. 14.1
. . . . ] Resistance = . ...
{a) Describe how the resistance of a thermisior changes with surrounding temperature.
1 {H  Hence determine the temperalure of the thermistor wher a current of
The thermistor is connected in seres with a bulb of resislance 10 (1. They are then
connected in paralle! with a heating filament of resistance 10 1 which is mounted vary
close to the themmistor as shown in Fig. $1.2.
thermistor 10 {2 bulb Temperature = ... ...........ocooeen oo
B @ {dj When the temperature of the thermistor is 100 °C, caiculale the effective
resislance of the whole cirgit. [2)
10 {2 heating fMlament
18V
||
Fig. 1.2 Effective resistance = ... ..
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18
OR (c}
A studeni poured 250 g of hot 1ea into a container, He placad a thermometer into the
{ea and started measuring the temperature with respect to lime. After a while, he added
m kg of ice cubes into the tea

Fig. 12.2 below shows the temperatre-time graph obtained.

temperature/oC

A

50.0 _" o _
600 Nt - S “@
N T 11— N N

4DG4--1 -3 _. 1 . . . . | “

- ﬂ_ J -J_M ...... | __ : 1a| ﬁtilrl

50 |- B¢ i L
0.0 50 100 150 200 250 300 350
Flg. 12.2

‘e time/minute

te)

The following information i5 provided :

specific heat capacity of ice = 2.10 x 10° Jkg°C

spacific latent heat of fusion of Ice = 3.36 x 10° J/kg

specific heat capacily of water or tea = 4.20 x 10° JkgeC

specific latent heat of vapornisation of water o tea = 2.26 x 10° Jikg

The temperature of he ice cubes before being added into the hot tea is 0 °C.

{a) State and explain what time the student added the ice cubes into the tea, [1]

(b) Calculate the loss of thermal energy in the hot tea from B to C. 4]

loss of thermal snergy =~ .. .

19
Calkculate m. You may assume that there is no loss of thermal energy to the
surrounding. [3
Exptain why lhe emperature of the tea Increases rom Clo 0. 12
Estimale the termperature of the surmounding. 4]

Inancther experiment, the student placed 250 g of hol tea in the same
erply container. When the temperature of the hot tea was 80 °C, he
slarted the stopwatch. He continued to measure the temperature of the tea
without adding any ice cubes.

On Fig.12.2, draw the temperatuwre-time graph for the second experment. [1)

Need a home tutor? Visit us at www.championtutor.com



[s] € D 30ppew nejoy

Bd 0B0P YN [S L JAMSUE |deace 0]

(8 BHuw g 10 BHWo ¢ 10 Bw gg'p =D d (P)
1] wnnoeA pajed 10U 519 16 O ulJ|e St Ayl {9)
5] $b so)wew oy . il ®d Q09LP =
LOBIBUP BUDLM U) SMOLE = BA/NDI X W8y 008EL X W GE'0 = 3 @ aunssald
UOIOUSINS UO BMOHE
$BUI| POYOP U] JOU LOISUIXD (] w g0 se y Anuepl {g)
SMOLE BUISSHY  »
B oo Bd 40 X Z0'L Jdeooy
UMOI [0} 8L o] YELL 49 UiniLpcELL B 1onpap o4 (1] BHww g/ Jo B 6 40 BHw g1 °p :@inssaug Juaydsouny (e} £
‘e 1 ew &
] PB[aqe| PUE peliewW ARoance 4 ls) 2 1 20 psE W 010
[ sty redung uBnoul 0l .
pessed pue aBelus o) JO 0 0} PAPLII® ‘SiXy [RADULY O} (FIsed LMEIR A1y (1K) t Neze nu wo b
[ pesiou jou cpsheimar syl () S0J0; eNnga) — Jubiep = 9.} SANSIER: 1),
[ ) NG9 =
SSWS X008 =

“POYOR 10U &1 afiewy )i szievad J0U 0 "pauinbal 1ou S 8Bew) Jo Buljage “abew

BN U WLUoK O} UDISUSIXS Showaid S| Wik Dsardjul o) 421 USAB ayj JO LOSLEIT Bl = B2J0) JENNS3Y

18] ‘uojsLaPa il S3EVIINP BIIO0] JUSHNDHS
W pue 8ijuss leando pue 1oelao ayl jo dij sy yBnouy Buissed aun yBlens y (1} (1 SBSeaIIU| POAdS 5B SASeaIdU| souBlalsaL IR (1)
3\ £rz Jubiiaw 2 §} 8010} 1UB)INSAS U0

303104 AJuo 51 8250) [BuolepAR / Jubam Lo
L] 91q)6yBeusoiez 5| soveIsiSB e ()}
(19 po T

vl 1 D 40y piww wjop

g 1} 4 Psko H_
—— - - 1) :
- ~ . LP ( “S0Z = } }0 PISIBAGI 5| UOROW
m _:ITu - JO uoj|vel)p 84 jey) BupuelsIepUN SMOYS JARNIS se Bud| 5B Jemsue Jdeaoe O]

S (02 = ) Wwoyy uopdeup asanebiau
S} U) SIAOW ) PUB S OZ-Z | = LIOIJ UOJORIP BASOd AU V) $3A0w 19alq0 Bl 4G

[s] v 05 Wew Eel (8] "S07 = 332 voidaup sefiueys 1oslgo eyt

dn-83 snowndxd ay Ve auell §] UNssad UQ

Il RASEOIOL| AINFSELY 8 Qb 0) § OZ WY JleJ JUBISULD & 1 AJDosn

Buiseasou| PUB § OF 0} § 2| Way eI JUBjSUOT & 1B fooea Busesneg Lo
(1] ‘dwnd By} jo SjEm ey (1] UOREINBaIE BAeBoL WEISUOD Yl Baen 100
Uy Ajjnasao)Aljueioa pre Ajuenbes) aiow epy|[aa S9NOIOWI 1 DU

1] ‘simeedws) 1] S5 05} =
Ul BSETUI 0} BNP SHSEALIL| E3INOVIOW Jfe jo peads ;0 ABrawg Sppeuy {m I sloz-zil, swlo —21) = UoHRIEE0OY

“jurod pUCOSE 0 15U BUY) Ul IBY)IB S2UT PBLONUBW S| SeWR Ba4), 1daooy
(snvul o5} v uonDeg
[i) 1ayeashi cawyy eauy) o) dwnd ey
{0 B||EM BU) YIA SHNIBIOW Je 34) JO SUOISI|I0D JO A2uenhaly sy ')N5sa) B Sy

SESPE0SN IURISID SO 80eds s567 jdandy
(L Z'¥ B4

u] J01ez16 303 Salg) S AWNOA YUN Jad SHNIDCI Jj@ 30 JAGINY AY)L (]} ¥
aL0zZ 1snbny Z7 U0 pAepdn & UoiSiaA

q =z

e} =z

H{]1]

n 8

21 SSMI

Need a home tutor? Visit us at www.championtutor.com



Verslon 4 updated on 22 August 2016 Version 4 updated on 22 August 2016
& (iy A wavefront is an imaginary line joining all the adjacent points in the sameg )
phasa/adjacent crests/adjacent troughs. 1 8 (a) Ammeterreading=04A 1]
volimeter reading = 12 V 1]
{iy Wavelength = & em i {b} ()}  Since Y and Z are identical, current lowin =
" , g through them = 1.50 Aj2
Accepl 5.0 cm, 5.00 cm <075A [
. - Ry=3.00VI075A=4.00 (]
{lii} _néncvwcmuonxw _Muoo e il Hence resistance of each lamp = 4.0
{iv} Speed = frequency x wavelangth Wy P=PR=(150Afx400Q o
=@ Hzx50cm {1] =0w 0
= 40 cma’ [l . =
(i) pdacrossiampX V=IR =150Ax40D
ecf from (i} and {#1) =5.00 Y ()
Accept. 0.4 ms' p.d. across the vanable resistor = 12V -8.00V-3.00 V
=300V 1
(¥} A sinusodal wave with an amplitude of 1.5 em 51| 3.00 [1}
B at the trough at 2.5 wavelengin from A. t {¢)  The brighiness decreases (1

Total mark for Q8 [7) Gr. Lamp ¥ becomes dirmmer.

Total mark for Q8 [9]

() By method of Induction (1 ’ L Mﬂﬁﬂn&%ﬂ:ﬂﬂn conversion ol
Or: a description of the induction process Acoept: Formula expressed in words (work done divided by tirme takern)

The charge of powder naarer to the hody of bee will be opposite to the charge Acoept. Rate of energy generated/consumed

on the bee. Force of attraction is greater than the farce of rapulsion. B % (07 X 10° kgs”) (3.0 me ]
(i =437 X 108 Jis or W f1]
(b)  Charging by friction of rubbing 1] €} (1.2 10%1 4.37 X 10% x 100%
Large surface area of the grains and charges accumulate fast (1 M Mﬂﬂwa ® (1
Or: large surface area of the grains and farge amount of charges accumulate el
on the surfaca of the grains @ Any of the following: ()
Spark or sudden dischargae might occur M

P Ny ; o Tidal enemy has more consistent efficiency as it is not dependent on cimatic
Or: high reactiorvcombustion rate condition/wing condition and direction.
o Nonolsa pollution for tidal energy.
o Donot requirs large clearance of land space.
Total mark for QT (5] o Afidal stream turbine system of identical size 1o a wind turbine system will
produce graater power for the same water or wind speed
o Does nol obsiruct the flight path of birds

Total mark for 8 (5]
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EITHER

{8} Accepl either parallelogram or lip-to-tail method

Vector diagram comectly constructed wilh corect lengths for the 200 N
|

vertical force

With an anclosed angle of 30° between vertical force and the tension

With comact direction of amows lor Tenaion, F and the 2.0 M vertical force.

\alues of £ in the range from .02 Nto 1.25 N

Vatues of Tension in the range from 210 N (o 2.56 N

LY Al
)
AN
ey,
]
-
1 Ao e -
.= o
0 . et
_ A
J. N
- :
b e
r
_._.».k.a_..__.-.
W
!
Lepll- ! m
.o ¥ Tatn

L]

M
(1l

|

LH

—u

ALT.IH

J\!ﬁl-.
d..lhu R Zﬁ p.050

= ﬁ._m?__
Trazion o 4.30m N TEN
+ XA

iu;&. 4

Method §:

fotnidast bea of §
ol i

F < KSom 4 g 2500c
Aufl_u
Trages N }
s.

Similar to mathod 2 but with weight drawn with a single downward armow

{i Distance OA =1.0m — (1.0 m* cos 307

=0134m {1
1] Work done = Gain in GPE

= 3@3

=0.200 kg x 10Nkg' x 0.134 m {1

=0.268 J (1

e.c.f fram (b} {i)

{iil) KEatO=GPEalX=0268.J

Yamvi= 0,268 J
v=1.64 mg"
e.c.f. from (b) {ii}

(]
(1

Total mark for Q12 EITHER [10]
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11

A uniform metre rule |s pivoted at its mid-paint. An ohject of weight 30 N is placed on the
refre rule as shown.

Q

4 Toom

Which of the following forces will rebalance the metre rule?

30 N upwards, 10 cm o the left of the pivot.

30 N dewnwards, 40 cm o the left of the pivot.
40 N downwards, 10 cm o the right of the pivot.
40 N upwards, 40 cm lo the righ! of the pivot.

oawp

A loy car was pushed steadily from rest to reach a speed of 5.0 ms™ in 10 5. During this
tima, there was an average air resistance of 3.0 N acling on the car. Calculate the rale of
work done against air resistance.

A TSW
B 15W
¢ 75W
D 150w

A box of mass 2.0 kg is pushed upwards with an applied force F along a 10 m ramp from
paint P o point Q. The average frictionai force acting on the box is 8.0 N throughout the
motion. The box reaches a vertical height of 8.0 m above ground when it is at point G,

\\

b
Y
10m L
. Amc_ﬂ

If the ingrease in kinetic energy of the box is 45 J as it moves from point P to point G, what
is the work done by the applied foree F?

A 80U B 3&J C 165J D 245)

A crane lifts a waight of 600 N through a vertical height of 30 m in 25 5. The efficiency of the
crane is 40%.

What is the average power of the crane?
A 0.28 kKW B 0.72 kW C 1.8KW D 1800 kw

12 Oxygen iscompressed o the sealed end of a long J-tube by means of a column of
mercury chen to the atmosphere as shown.

oxygen

Given thatthe atmospheric pressure is 76 cm Hg, what is the approximate ratio of the
pressure of the compressed oxygen o that of the atrmosphere?

A 15 B 20 C 25 D 30

13 A cylinder fited with fwe pislons X and ¥ of diamelers 5.0 cm and 10.0 cm respectively.
The piston X is pushed by a farce of 12 N.

Piston X

What is the force sxerled on piston Y?

30N
60N
24N
48 N

ooOm»

14 A student ties to charge a metal cylinder negalively using a series of steps (not in order):

{. touch the cylinder with a finger;
1. bring a pesitively charged rod near the cylinder;

(1. remove: the finger,
@ .\ >
[ L P
positively
charged rod L
I ——

IV. remove he rod
Which is the carmect order to charge the metal cylinder negalively?

v
LR

Qomr
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23

24

An electrical ci-guit with bwo lamps and three ammeters with negligible resistance is set up as
shown beiow, The switch is initially open.

When the switch is dlosed, which of the following is correct?

A __PAH_)N
B )._V}u
C A=A,
D Athg=Ay

An edectrical faull occurs in a ketfle such that the live wire is in touch with the metal casing
which |s earthed. Under normal conditian, a current of 8 A is delivered (o the kettle, which has
a plug that contains a 7 A fuse.

Which of the follewing occurs after the fault kicks in?

Current continues to flow along the live wire and garth wre,
The fuse will melt and cut off the electricity supply.

The fuse becomes hot but does not biow.

The metal case will become live and dangerous.

o0oo»

Twao small plotling compasses P and Q are placed near the ends of a bar magnet as shawn in
the diagram.

The needles of the compasses point in the directions shawn in

Lo}

t
It

o0 @ >

25

2%

27

An electric kettie has a power rating of 2 kW while a bread toaster has a power rating of

1.5KW. On a typical day, both the electric ketlle and the toaster are switched on for 30 minutes.

If the cost of electricity is 20 cents per kWh, what is the cost of using the two appliances for 30
days?

$10.50
$11.00
$12.00
$12.50

oOm>»

The diagram shows a magnetic compass placed below a wire PQ when thers is no curreni

flawing through it
7N\
i L/ o

Ignering ihe effect of the earth's magnetic field, which of the following correctly states the
motion of the compass needle when a strong current flows from Q to P?

The nesdle remains at the same position.
The needle points in the oppesite direction.
The needle points to the lefl.

The needie points ta the right

ocOoo»

A beam of gectrons enters a uniform magnelic fiekd, causing the beam to change direction.
R unliferm magnetic field

~ T

|

eledtrons

Y

Whal is the direction of the magnetic field?

perpendcularly ou of the page
perpendcularty into the page
towards the bottom of the page
towards the top of the page

(=Rl
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35  The diagrams shaow parallel beams of light entering from one medium into ancther.

32 Anelectric current can produce a healing effect and 2 magnetic effect.

Which option shows the effect used by a relay and ils comesponding application? {f)
effect uged by a ralay one applicatian of a relay

A heating effect allowing a small cuerent to switch on a large cumrent

B heating effect changing the valtage of an altemating curent

C magnetic affect allowing a small current o switch on a large current

D magnetic effect changing the voltage of an altsmating current {2

33  Anobject is placed in front of a converging lens. The lens forms animage at 1. If the abject is
placed at P, where will the image be fonmed?

A B
P L &
&
L &
o ! Which beam will erarge as diverging rays?
¢ ¢ A {1} only
c D B (2ony
c (3) onty
D {1) and {2) only

34 The diagram shows the path of light ray as il travels from glass to air.

36 Which of lhe following graphs shews the comect relationship between the frequency fof an
electromagnetic wave and its wavelength A?

What is the crilical angle of glass?

ar

A B c D

408°
41.5°
83.3°
72.2°

COwe

12 13
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{b) the number of rotations of the ‘wheel and axle’ system when the load rises 6,0 m,

riumber of rotations = .

(c) thework done by the farce puliing the string.

Workdone = ...

(d} Account for the difference in your answers to {(a) and (¢).

{e} Calculate the efficiency of the wheel and axel system.

Efficiency = ... ........

) A &

3 A uniform md AB of length 4.0 m weighs 10.0 N. It is suspended by two idenlical strings at
points X and Y as shown in Fig. 3 beiow.

LI L T A Ay

FS 4

T, Tz

Fig. 3
Two weights 20 N and W are hung from the rod at point A and point B respectively.

{a) State the conditions of equilibrium of a body.

e 13

(b} Whenweight Wis 35 N, calculate the lensions of the strings Ty and T,

{c} If the breaking tension of @ach string is 60 N, what is the maximum weight W that can
b hurg such that one of the strings breaks?

s 1]

madmum W= ... N [2)
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(8}

{t)

{c)

At an airport, fuel is pumped through a pipe from a tanker to an aeroplane, as shown

i Fig. 5.

'Fig. 5

As the fuel rubs against the pipe, the fuel becomes positively charged and this
charges up the aeroplane.

Explain, interms of the particles involvad, how the fusl becomes positively charged.

Explain how the positively charged fuel can charge up the aercplane.

To prevent an aereplane from becoming charged, a metal cable connects the
aeroplane o the ground.

i} Explain why the cable is made of metai,

iy Exp ain how the cable prevenis the aeroplane from becoming charged.

{d} Calculate the current that flows thraugh the catde if 2.0 uC of charge on asroplane
flows in a ime of 1.2 ms.

Cument=_.........[2)

&  Fig. 6 shows a step-up transformer. Tha ends AB of the primary coil are connected to a 1.5
V vell and a switch. The switch is initlially closed and the lamg is not lit. The switch Is
suddenly cpened and the lamp illuminales for a short time.

soft iron

S—

lamp
BOV 29w

secondary coll
primary coil {30 tums)
(1150 turns)

Fig. 6

{8) Exptainwhy the lamp is initially oot lit when the switch is closed, but illuminates only
for a short period when the switch is opened.

Need a home tutor? Visit us at www.championtutor.com



32 ok

2]

"auqy yeando sy} yBnoy;
S|2AR) v Weaq WH) oy se aoe(d saxe; tely) ssaaosd aq) uleidta pue ks

LB

v
i)
Eondo au uBncuyy (AN UBRD ) IBY) 05 AEPLNCA SY) Yk S § weaq jey) &bue
WwnWiKew ay} sjenoien §/AU 0L X 2L 89 O} punol sem suqy sl Ul bl jo peads syl ()

2401 [eando ue yBnoyl v weaq JyB) Jo abessed ay) smoys 7 Biy

L
]
¥ WESQ LB 21 3 yBnosu) sz 0} Jabugy AjyuBis swe) 1w g wesq Aymsabng (o)
JSUUOEUEL aY) Ul SS0| famad SZILILILI &) payiaw 3uC Weldxs pue 15abbng
[g) - e 2 550y YN0y
q
Il ‘2aqy (eando IPULCSURY AL} U 550f J9mod BUL alein e
awes ay) yEnoyy g weag Wy syl o sbessed ayl moys o) wesBep ay alsidwoy (g WBOLS %08 S! IALLOISUR 841 A 05 10 Aiddns oe ue Ag paoejdar s et A ST BN

( (

(e

{2)

(a)

Need a home tutor? Visit us at www.championtutor.com



{a) Fig. 8.1 shews afishing boat far out at sea. {by Fig. 8.2 is 3 diagram drawn to scale. It shows a device that the fisherman used (o measure
the waves n the sea. The wavas on the suface of the sea caused a wooden ring to slide
up and down a fixed verical rod as the waves pass. At time t = 0 s, the ring was below P.
The wooden ring reaches P every 20 secands.

—— SoUNd waves
—
e T

shoal g

P o —_—
offish ~=-

wave direction

sea bed

Flg. 8.1

{)  The fishermen on the boat are using utrasound technology to detect fish.

Suggest why the fishermen cannot hear the ultrasound,

{i) On Fig. 8.2, draw the direction that the fing is moving att= 0 5.

{il} How does the molion of tha ring show that the waves are transverse?

{}] The fisharmen sent a pulse into the sea and they recordexd the reflected pulse
orta microphone afler 0.5 secongs. Calcutate the depth of the sea. The speed
of sound in water is 1500 mvs.

Deplthofsea= ................ 12
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{e)

{iv) Using the data in Fig. 9.1, determine the speed of the motarcycle with added 10 (a)
massatt=i0s.

speed=.............. [}

{v] Hence detemminge the average deceleration of the molorcycie with added mass
batwegni=02sandt=10s

average deceleration = ... ... ... [2]

Compare the motion of the original motorcycle with that of the heavier one.

16

A light dependent resistor and a 2 k{} resistor are conrected in series across a
3.0V d.c supply as shown in Fig. 10.1.

S

V4
'

o

2k0 v;

Fig.10.1

In an experimant the light infensity incident on the LDR is varied during a 80 s

penad. The voltage Vi/V across the LDR is measured over the 60 s period and a

graph was obtained as shown in Fig. 10.2.
<_ .q <

LY 4
NS RSt

HEES.

T

10

Fig. 10.2

30 40 50 a0

* lime /s

{i) Sketeh, in the grid below, the graph of Vo/V against time/s, across the
2 kf} resistor over the same 80 s period.

i/ v
4

17

30 40

> time /s
50 60

(2
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Fig. 10.5

Expiain clearly how the graph shown in Fig 10.5 is obtained.

20

i1 Either

{a} Deskiop computers store data on discs coated with a magretic medium which records the
data in a digital lorm. As a dise spins al very high speeds the magnetic field at each place
on the disccan be detected in order {¢ 'read’ the data.

Fig. 11.1 shows a school isboratory model get up to demonstrate how such systems work.

solenpid

xnfamo_._nw

10 data kogger e

wooden lable

motar

Fig. 11.1

The ten flat magnets an this medel disc can be aranged with either the North Pole or South
Pole facing upwards, These are detected by the sclencid linked to the datalogger as the
wooden table spins.

i Fig. 11.2 shows the view of one of the magnets fram the side. Skedch its magnelic
figld. [2]

North

South

Fig. 11.2

21
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(h

Explain how, without the two coifs making contact, this arrangement is able to
charge the battery in the toocthbrush.

24

11 Or
L) in Fig. 116, the device inside the plastic box can be used to measure current. T, and T
are the terminals 1o which the external dircuit is connected.

PADS Conn parmansmt magnsl scala
¥_5]
spring
— 0]
Inlar
phwot P
spring
L]
Plastic box
Fig. 11.6

{i) Sitale and explain which direction the pointer would deflect when the switch S is
closed.

{il) State the effect on the deflection of the pointer if the slide contact of the rheostat R is
moved from A to B.
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(c)

(&

(2)

a)

k)

c)

{2)

the work done by the force pulling the string. 2

aistance pulled by 50 N farce = 6.82 x circumference of wheel = 6B82x 4.40=300m [1]
Woark cone by 50 N foree = 56 N x distance pulled = 50 x 0.0
=1500J [1}

Account for the difference In your answers to {2} and {b). 1]

_Energy |

the efficiency of the wheel and axel system. (1)

efficiancy = useful gnergy output / tolal engrgy inpul x 100%
= 1200/ 1500 x 100% = 80 % [1]

Slate the sonditions of equilibrum of a body.

.Ne resultant farce (1] and No resultant m

Wher weight W is 35 N, calculate the tensions of the strings T, and Ta. [3]

taking nomenl about point X. AL equilbrium,

tlockwise moment aboul X = anliclockwise moment about X

{(TONx 185 m)+ (35N x3.55m)= (T x270m)+ (20N %0485 m} ——
[

To=4B4 N -—— e — [1]

T+ T2 20N+ 10N +35N
DI [ 1 F e — Ml

If the: breaking tensian of each string is 80 N, what is the maxirnum weight W thal can
be hung such that one of the strings just reaks?

Since T, is greater, it will break first. Let T» = 60 N when it breaks,
taking mement 2baut poin X,

At egLilbrium,

clockwise moment about X = aniclockwise moment about X

{16 M x 1.55m} * {Wx 3.55 m} = (Tg x 270 m} + {20 N x 0.45 m) - [1]
155+356 W=152+90

W=438N 1]

{ii Describe, in ierms of the motian of particies, how the temperature of end Y (21
riges.

The particles at X gan thermal energy from the Bunsen Burner flame. Their average
kinetic energy increases. ‘1he thermal energy is transferred to the neighouring paricles
through molecular vibralion and also through free electron diffusion.[1] Hence the
particlas at Y are driven into more vigorous vibration. Since temperalure is directly
proportional to Ihe average kinetic energy of the particles, the lemperature increases.
(1

{ii} [fthe copper rod is replaced by a metal rod whose heat capacity is larger, descrive  [2]
and explain any change in the value of £ )

The value of twill increass. [1]
A donger time (s recuired for the Bunsen flame to supply a larger amount of energy
s0 8% fo result in the same increase in temperature of the metal rod. (1]

(b}
{i] State the main processes of heat transfer by the heater to wanm up the (1]
whole room.

Radiat-on and convectan [1]
{il} The heater is usually placed at the bottorn of the bedroom. Explain why the  [2]
haater is placed at lhe bottom in terms of density changes.

When the fan is placed at the bottom of The bedroom, il will heat up the air
there. When temperature of the air ncreases, ils volume expands and ils
density decreases. [1]

This causes il te rise and the cooler air at the top of the

room, being denser will sink. [1] Convection currents are set up 1o effectively
heal up the room.

{a) Expiain, in lerms of the parlicles invelved, how the fuel becomes positively (11
charged.

Eleclrong move from fuel 1o the pipe. The fuel Ioses electrons and becomes postlively
charged and pips gains glectron and becomes negatively charged. [1]

{b) Suggest and explain how the positively charged fuet can chame up the [1]
aeroplane,

Electensiatic inguction occurs. Pasitively charged fuel induces positive charges on tha
plane. [1]

{e) Ta prevent an agroplans from becoming charged, a metal cable connects the
aeroplane 1o the ground.

iy Explain why the cable is made of metal, 1)

Metal is an electiical conduclor hat allows electrons to Row through it [1]

ii} Explain how the cable prevents Lhe asroplane from becoming charged. [

Electrors flow from plane along the cable to eatth and plane is neutralised/earthed. [1]

{d) Calculate the cument that flows through the cable if 2.0 4C of charge on =l
aeroplane flows in a time of 1.2 ms.

1=QA= (20x 10 9/ (1.2 1023 11]
=17 107 A1)
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Data Question (10 marks}
g (=) Explain how the data in Fig. 2.1 for the motorcycle suggests that the speed is
constant at =023,

the motercycle moves equal distance of 12.0 m far boib intervals from t = 0to 1=0.2 5 and
t=0.2stot=04 s

{0 (i} ©OnFig 10.2 draw a graph of d against { for the heavier motorcycle.
T i : : FHHH H I
dim R SHE : HE } :
70.0 -+ i : 223EE 2=
H . S e T
:
T A 1
60.C 21K f :
. T
: Enuks H s
so0.0 - wqll A 1 1 -._r\., L 4 H " 4 F ! |
I I E | I ENAR - N -1
= ! o Fl iy | _— .Tw ol
40.0 ST :
sl s corract plotted points {1]
. : smooth curve jeining all paints [1]
1
| = R
300 A H 1 . "
o 4 it Imi} ) bl |
e s nu + n
I
EaRdu=yll FAER1ESEY T = ;
I > [ Rl
200 - - s
THIE T T
. sttt H A
] : H_ i _. M
1 v T
o 11 - ..Huw_‘r ]
T 11 14 HHm
12 16 20 24

Fig. 10,2

(i} Atwhat time does this molorcycle staits to decalerate?
t=065—08s[1)

(i} Explain how the graph snows that this motorcycle is decelerating at the time
indicated in biii).

{iv) Using the data in Fig. 9.1. determine the speed of the heavier motorcycle at
t=1.0s

the gradient (at1=1.08] = (568.6 —44.4) / (1.2 ~ 0.8} = 38 mJs [1)]

(v) Hence determine the average deceleration of the heavier motorcycle between
t=02sandt=1.0s.

deceleration = change in speed / lime {betweent=z 1.0sandt=0.28)

speedatt=0.2s isE0ms" {1]
2

ave deceleration = (50— 36)/ 2.8 =30 ms?  [1]
{c) Compare the mation of the ariginal matorcycle with thal of the heavier one.

the beavier motoroyole has a larger braking distance [1]

the lighter molorcycle has 2 greater deceleration {1
the lighter motorcycle took a shorter amaunt of time to come 1o a stop

same point

10 (a)

{l) Sketch in the graph of VoV againsi time/s below, the voltage across the 2]
2 k{} resistor over the same 60 s period.

TAYAY

4

La

THE TR THEHN .w H
0 10 20 30 40

¢

¥ lime / 5
4]

v
[=]

&

{li} Calculate the resistance of the light dependent resistor at the start of tha 60 & 21
period,

2600 /R =12V 1.8V [1)
R = 3000 {1 [1]

the: gradient of the graph 1epresen's speed and it starts to decrease from 1= 06 5/ 0.8 s [1]

7
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{v) Suggest one modification to the above device lo produce a grealer deflaclion for the
same magnitude of current ) [1]

Reduce the disiarce between the solenoid and permanent magnet / use a stranger
permanent magnel ! more tums{1]

{b) {1) Indicate in Fig. 11.7, tha direction of the force acting on the cumrent-carrying wire AB.
!
A

Fig.11.7

fil) Explain why the wire in (1) moved in the diraction you have indicated.
When currert flows through AB, there is a magnetic field produced around AB. [1]
This magnretic field interacts with the external magnetic field and thus a force is

exerted. According 1o Fleming's Lefl Hand Rule[1], the direction of the force is as
shown,

End of Paper

1
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7 I the engine of a space craft traveliing in empty space is tumed off, the space crafl will 10 Forces are applied to a uniform beam pivoled at its centre.

VWhich beam s balanced?

A 0.4m 0.4m ~
_ A h
10N fON
B 04m 0.2m
A conlinue to move with constant accelerafion. = y Y
B continue to move with canstant deceleration. F .—
C continue to move with constant velocity.
; 10N 10N
D stop moving. . o )
c 04m D4m
8 A non-uniform object is placed on an Inclined plane as shown in Fig 8.1, If the object is E 2 h 1
just about to topple. which position will be ils centra of gravity?
BN TON
non-uniform abject D oam — ozm
| 4 ]
5N 10N

11 A mercury barometer and a mercury manometer are placed in the same room which is on
a hill tap. The manrometer is connected lo a gas container.

Fig 8.1 |
9 A string is tied to 1ha wall at a fixed point P to help to secure a bookshelf. N 7p | metre rulein em
o P L sting - BO.[.oeeene
o] o i
wall £ / K ,
s - connection to gas
hinge bookshelf - 30| .
Which of the following will help to minimize the tensian in the string in order to help il last 4 X ﬂ 10
longer? a
A asmallerd
B havs a longer booksheif
C  less friction athinge What is the pressure of the gas?
D use steel bookshelf instead of light wooden one
A {5cmHg B 40cmHyg C 75ecmHg 0 90cmHg

Pl 5
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24

A plane mirror is filted at an angle of @ to the vertical. When an incident ray of light strikes

ILis observed that the crest of a water wave takes 10 s o travel 20 cm. Given that the 25
the mimor it makes an angle of 130° le the surface of the mirror as shown below.

frequency of the wave is § Hz, calculale the wavelength of the waler wave.
plane mirrar

A 0040 cm B (40cm C 40cm 0 40cm
L. 13¢°

Which one of the following values can possibly be the wavelength of X-rays given that the incident ray

wavelengih of red light Is 700 nm? -

A 5x10%m B 5x10°m c 5x107m D 5x10™m vertical!

VWhich one of the following statements is NOT corect?
Find the angle of reflection and the angle &.

A | Gamma rays have wavelengths shorier than visible light and may be used to
find faulls in metal casting. angle of reflection /° angle & /°
B | Infrared rays are given off by hot objects, and can pass through fog and glass. A 30 30
C | Radiowaves have wavelengths longer than visible light and can be reflecied by B o) 0 _
tayers in the upper atmospheres. .
D [ Ultraviclet rays may produce sunburn, are absorbed by glass and can produce c 50 40
flucrescence. D 65 50
) ] : ; § . .
Mﬁ.”wwwmﬁhﬂww_.__mh“Mﬁ“m%wmh:wmm.ﬂwqmm_hﬂmﬁﬂoﬂwﬂ relationship between the frequency. 26 A perigcope is used to ook over the top of obstacles.
' One type consists of two triangular prisms thal are
fitted at end of a tube as shown. Each prism has angles
f f f f of 90° and 45°. A ray of light from the top of an objecl O, w
passes through the periscope. The image of the object prigm object ©
is viewed by an eye E. ]
What typs of image is formed is seen by the eye E?
b
. a . N * L L A [inverted and same size as object -
A B c D B [inverted and smaller size than the object prsm
C |uprghl and same size as object < 7
The diagram shows a section of a wave motion. Tha particie &l pasition x moves in the D |uprghl and smaller size than the object
direction of the arrow shown, Which of the foliowing particles at the labelled posifions, A,
B, C and D is incorrecr?
direction of wave velocity 27  The diagram represents, the top view of a room PQRS which measures 3.0 mby 4.0 m.
An observer slands at the: centre of the room with his back to PS.
. R
A Y In order for the observer to see the full width == =4
x 0 of Ihe wall PS, what is the mirimum length of o
a plane mirror placed at eye level on the wall QR? AN
-Qbserver”
8 A_|10m e 30m
B [13m
€ |20m . :
D [Z5m .
N P -+ - ‘W
4.0m

Need a home tutor? Visit us at www.championtutor.com



‘85U aInERdWE) YIM SSSBa.1IaP SIUBLIEIY LROQ JO 2IUeISISSI 3L
*[ JO SUE]SISE B UBY] JH|EWS S| Y 10 S0URISIS3I BY |

g JuBWUEIY eyl JOULILY) PUB JaBUOY §1 ¥ JusieyS

“ME| 5,WiLi0) A5G0 8 JuSwWe(y pue y Jusluely yiog

L S =]

o 51 sjuatualels BUMO|0) 9U JO LM

abeyoa *

Wauno

“jelait jo adAy awes
ayy Jo apew sdwe Juewely oM jo diysuoneral sbejjon pue JUaLIND By} SMoYs ydelf ay

Yool 4 voe o Yoy A Y620 ¥
SINOND B UN JUSLIND BU) §1IBLUM,

"§[0°G JO S} B UL JNIND B PUNDJ D 0Z JO IBIEYD B S3A0W ASneq

N

| v

FapjuBew uasyip 10 saf1RyD 5115a|s a)soddo oM} sMaUs BuImo|to) SUJ JO YDA

(

oi
wWop 10 dn a3ugq umop 30 dn 82104 umop 1o dn aolo4 qa
i TN umOp 10 dn 83104 uMOp 90104 | o
yBu Jo ys| @204 umop fadn 89004 umopadiod | g
UMDp 82:04 UMop 82104 umop a4 v
piaY SnaubER Pioy, 21083 P2l [EUDREYAEID)

Zopnpuad Bukued-juauns
By} pue ableys UMOLYUR “SSEW B uo (e $a010} B {S)uonIanp aqissod oyl AUe UIILAA

) ( o
PleY piet pIay
amaubeuw ISR [BUONENAEIB
aIm. abieyo SSEW

‘pjey opeubew e o) sejbue JyBu 1e anwm Burlues-juaund e (i) pue piey
2uya Le ) sBieyo umousun ue (i) ‘plel jeucnelAeiB e ul ssew e {1} moys sueibelp ay)

werg Q WoEE 2

wozvr 4 WLz

v

"SAU OO | S| JBJEM LN punos jo paads ay} j! eas ay) Jo yidep By} ABNJED

1918] $ §°0 Paq eas ay Woy oyds Ue SanSal pue esind JoSENN Ue
umop spuas diys ayy “eas ay} Jo wydap ay fuunseaw diys B smoys molaq weibeip syl

“JPY[BLLS SBUI008G INg £) Juiod 1B palasul SuIBLRI §)

-1a66iq sewonaq g o Juiod 1B palaAll SHIBLAI |}

‘H puofaq juiod e spiemo] © Juiod WO AeMe SIA0LL

‘H pUE £} Udamaq Juind & splemo] © Wod wWway Aeme SaA0W J

a

o
a
v

iabewn ay) o uaddey i+ 1BYM '3 PUE J USaMSQ PEAOW $1 109i0 BY) LU

2(20% 0] LMD Jou welbep

O 1oslgo weisip h

'£y Jutad J2 puno) 81 ¢ 13eiqo ay) Jo abewn papsau ‘[eal y  "sus|
40 s1xe aly) Guoe padeds &|enbe sjuod sle H pue © "4 'J 1o "sud) Bulfisaauod ayy waiy
Aemeie] 34 0] pAUNSSE §) pUB O 12 POJESO] S| J08lG0 SNOUIUNE(ES B "mOiRq wesbeip auj) u)

(

Ui

14

Need a home tutor? Visit us at www.championtutor.com



34 The circuit below shows thres rasistars, R1, R2 and R3, connected to batteries and their

335

resistances of the three resistors is R<R<R,.

Which of the following shows correctly, In increasing order, the currents |y, I, and &?

A —AA_wA_u B _u.n_mh_m c _Mﬁ_uh_n D _uﬂ_mA—._

Which of the following is comect for domestic lighting circuils?
Circuits connected in Fuse placed in Switch pfaced In
A parailel live lead live lead
B parallel neutral lead Neutral lead
[ series live lead live lead
D series neutral kead Neutral lead
Amagnet is free to spin. When the switch is closed, the magnet spins in the direction
showrn,
r\\ axle
@..I!J
diagram not
drawn lo scale
i/aon iron core

‘What is the magnelic polarity of the end of Lhae soft iron core marked as m_u and the
polarnity of the battery termina! marked mw@u

Polarity of Magnet (1) | Polarity of Battery @
A North Negative
B Norlh Positive
C South Negative
D South Positive

12

37

as

A movable canductor is placed on two paralte! conductors and in the magnetic field of a
U-shaped magnet. The two parallel connectors are connected 10 a low voltage supply.

low voltage supply

Which of the following tan increase the magnetic force acting on the movable conductor
when the swilch i closed?

(1) Increasing the current

{2) Increasing the sirength of the magnetic field
{3) Incraasing the length of the movakde conductor

A (1yand (2 B (1)and {3} C (2)and (3) D (1) @) and (3)

Why i3 a commutator used in a d.c. motor?

It allows the coil to rotate by allowing the wires o be entangled.

It allows the cuil to rotate by reversing the current through the coil every half-tum.

It produces a greater turning effect by becoming magnelically induced.

L=1ExlR--1 4

It praduces a greater tumning effect by increasing the current through the coil

13
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Section A (50 marks)
Answer all the questions in the section.

A student carries oul an experiment to measure the power he produces. He runs up from
floor of a hall to the top of the raised platform as shown in Fig. 1.1

{(al

{b)

floor e I L L >

Fig. 11
The student lakes readings to calculate his power.

(i} Listall the readings he must take. (2

{li) Stale one step he should take to make sure one of his readings is accurate. 1]

(ili) Stale one limitation in the way he determines his power. []

Wirite down all of the equations he must use to calculate his power from the readings.
You may use S| symbols or words in your equations. 1]

Flg. 2.1 shows a 500 kg hovercraft accelerating from right to lsht while maintaining a constant
height above the land. The four forces acting on it are Drag. Lifl, Weight and Thrust.

drive engine and
N gear box
central  Shaft L
fan 4 \aﬂﬁm:
body of 71 1 )
hovercraft \ C . = centre of
gravity
\ V|UA Drag
(T ) T ) Jerskm
R R T e T A R T T
fand - - - oo
Fig. 2.1
(a) Drawand label the other two forces. 1

{b) The hovercraft is fravelling at constant acceleration.

Stateand explain the relationship between the four forces. In the relationship state
whether the forces is less or equal or mare thar each other. 2

¢} Calculate the Thrusl needed if the acceleralion of the hovercraft is 2.4 m/s and the
Drag is 200 N. 7]

{d} From Fig. 2.1, suggesl how the Lift force is produced. 1l
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Fig. 5.1 shows a diver working below the surface of a lake. The density of the water in the
lzke is 1000 kg/m®, the atmospheric pressure at the surface is 1.0 x 10° Pa and the
gravitational fiekd stremgth is 10 N / kg, The diver inflates a balloon with air at a depth of 15 m
and attaches the balloon to a fray of object,

{a) Calculate

() the pressure due to 15 m of water in Pa, 2

{i} the total pressure at 15 m below the surface of the lake. I1]

{b} The pressure of the air inside the balloon is less al the surface of the lake than at a
depih of 15 m. Explain, in terms of the air molecules inside the balloon, why the
pressure is Jess. State any assumption{s) made. 2]

{e) Siate one diffarence between the arrangement of the molecules of waler in the lake
and the molecules of air in the ballocn. [1]

6

A caollector views a postage stamp of height 1.5 cm through a fens. The lens is 2.0 ¢m from
the stamp and the ralio of height of image to height of object is 2.0.

{a}

(b}

(c)

(d}

In Flg. 6.1, complete the full scale ray diagram to determine the image of the stamp. [9]

position of the lens

T L TR T R B
: . H
mEE SR RENRR 2= = van
image viewed
T HT- from this side of
M ] the lens
Corna
1
T
t
Ry A R
s FIT
ayp it .
L
138
- i 2.0¢cm
m P __ “ 1 I H
1 1 S i ] ]
——
—umm. O.ﬂ 2.0cm
Stale what is meant by a vidual image. [1]
Use your drawing to determine the focal length of the lens. [
On Fig. 6.1, complete ihe path of ray A after passing through the lens. [1]
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Fig. 9.1 shows a long flexible copper wire coil suspended vertically from a fixed clamp at A
so that its lower end just dips into mercury in a container al B.

clamp A

coil

container

Flg. 9.1

Switch § is closed and when the current in the coll is gradually increased until the cail
contracts such thal the fower end loses contact with the mercury and the lamp goes out.

{a} Explain the above observation why the current need to be adjusted to a cerlain value
for the lamp to be not lit. {2l

(b) State and explain what will take place after breaking contacl with tha mercury when
switch 3 is stil closed. [2)

{c)  If the current in the coil is further increased, describe and explain what will happen o
the lamp. 2

10 ﬂ

Saction B [30 marks]
Answer all questions in this sections.
Answer only one of the altemative guestions in Question 12.

10 Flg. 10.1 shows a graph of pressure against distance of a travelling wave attime { = 0 s.
The speed of sound in air can be laken as 340 m/s.
pressure

T ; 1.5m
_ ( C C » distance
Fig. 10.1
(a) Determine the following characterislics by completing the table below. 4]

(i} Wavelenglh

(W) Frequency

(i} pericdic time

(B} As the wave travels fo the right, sketch on Fig. 10.1, the pressure variation at half a
perind later. 2

(¢)  An osciliatar is used to set up waler waves in a ripple tank which is slightly inclined.
Flg. 10.2 shows lhe top view and the wavelength in region X and wavelength in region
Y is 2.5 cm and 3.5 cm respectively.

ripple region X regicn Y
tank / h_‘ w
I
oscillator h wavefront
Fig. 10.2

{i)  Which region X or Y is the shallower region? Explain your answer. 2]
{lijj State what is meant by a wavefronl. 11
{lil) Explain the formation of the above pattern of wavefronl. i1

1"

Need a home tutor? Visit us at www.championtutor.com



£l

[z] “(1e 593| Y)w) Jreq dU) S0y punoll syl o) 1s0f sem ABidua
alolu, Aum uepxs AEISUT 10 HORBABSUCD JO 8ithollid 1) PuE (3) 01 samsue oy} Bursh

(A
‘puncub
Ay} WIDI) PUNOGRS 1S1Y U UaYM 7 [[Bq Jo Anoolan ay) alels ‘ydesb 10 ejep ay wol4
] Wby awes
SU} WOY POSEDJ) SBM STOURISW! Ujlog Ul HEG 34} Yel) smoys ydesd auy moy uge vy
[Z] PaAsEDD)

Aljeniur sem (leq ay) yoys e punalb sy wol wbisy aul ‘i ‘ydeld eyl wor suwQ

W] W I12q S ydeaB ay) jo Buyjaqe) InoA Uie|dxa

(

o

(a)

1)

(o)

(a)

4
z' Bld
T ] ; HH m _ FT 0'¢
T 3. B
; T ol : P P N R
_ mamnix : & oL
0B oo O TR O TON oboLHLEo7D janaan g
s/1ewg T T . _ = 0
e ! - LT
RENIE . ane T oL
1] [ InE W ... . + y
" ST 0°¢
HT - “_ -+ =y .
_ : masagi)>
[T )
+ man: S _ ] - T TTT
I 1 + D.V
SAU £ ANoojen
[£] L B u ) eg
PuB |y [leq Se Sydeill om) Bty AJoaL0D 12qe] puR Z Puk | S|Ieq 1o} Blep aaogqe Ayl 1ald (&)
L it
[ CRITIF
00| 50| o0a| 02 o¥| OE| 02] oL]| oa|l zued
S/ A
ool so-| s1-| 00 or| oe| 0z| o1| oof rieg
YR
ogoloro| ogo| 050 OFD| 00| 0Z0f 010} 00 auwn

“(J1E 558 L) ] JBQ PUE {11e 10U LRM) N (1B 3} M PRLIEKO SYnsal 3y} smoys ) Bl
RAL N

puE 524 Woy paseslal €1 7 (jeg usym pajeada) uay) s14ab6o) ejep ey oy Bues swes 2y}
11123 RRWENal §1 leq paJajie aly) pue |y |[Bq ay) LI0J} pESEd|S) USL S| 1B S0g

“ZH 0} 0 Aousnbay & B paunseaw 51 A paads ay} pue puno:f oY) aroqe
§ JyBlay ureyeo e B 159 Woy pases|al s1 |y (eq e 1abboje)ep e Buisn wewuodxe ue U] L1

(

Need a home tutor? Visit us at www.championtutor.com



12

EITHER

Fig. 12.1 shows the circuit diagram of a hairdryer. A motor-driven fan and a heating element

are used to genarate warm ar. The hairdryer is connected 1o a 240 V a.c. supply. Swilch §

can be connacted fo either contact X or Y.

main %

switch ” R
240V
mains o ¥ X
S
WaIT air ; i cool air
< heating molor =
: elomant
Flg. 12.1
{a) The hairdryer is used to dry wet hair.

(b)

Explain, using kinetic theory of particles, how the hairdryer can increase the rate of

evaporation of water from the wel hair.

K]

During quality control tests of the hairdryer in the factory, swilch § is first connecled lo
contact X. Some measuremenis are made to oblain the data shown in Fig. 12.2.

Ma.ﬂm:na af the heating element 300
resistance of resistor R 200
temperature of alr entering the hairdryer 25°C
rale of air flow through the hairdryer 0.055 kgis
specific heat capacity of air 1 000 Jikg.cC

Fig. 12.2
14

{ci

(d)

{i} Estimate the lemperature of the air flawing oul of the hairdryer. 2]

{Iy Stale one assumplion in your calculation, 1]

Switch S is then connected to contact Y. State and explain whether there is any
change in the ternperature of the air flowing out of the hairdryer, as compared to when
switch S is connected to contact X. 2

Calculale the cost of using the hair dryer for 10 minutes i the hair dryer is set 1o the
lower heating setting and the cosl of alectricity s 20 cants per KWh. 12

A 15

Need a home tutor? Visit us at www.championtutor.com



iy
aN3 3HL
] TUSEIYS %00] 10U S| JBLODJSLE)] € Aum Uoses) suo ejels (i
[1] £PUDJIS YIew IsILIOJSUR) 3] Aq )s0| 5t AB1aus jeouoeie yomm moH i1t}
1Y “Jaung)suel) ay) of samod du ey srensten (1)

W 2| 8 0 punoy $1 AIJAns a1} wolp useIp JUaUND sy} 1shamol  (p)

] Alddns A @) SU) LLIOH UMEID JU21ND LNWILIL 3U} 3j2noje)
‘Bupes j20002 531 12 Bunelsdo s dwey ey {9}

9-ZL ‘B4

MPZ'AZL q

AQL

"M EZ A Z) PRl
S Yo 'duig) e 0] pRioauues S 03 Jeie ay ) "Alddns o'E A 0| € 0] PEIOBULOD SI 0D BUD
JBULIG)SURJ] B 82 O} 2.0 UG LB UG PUNOM B5m PRIEINSY] JO Siiod omy smoys 9°21 "Bid

(

ai
[z] “(1)(q) vy umeap uonosip syl uejdx3 G
] ‘pauado ISH SEM UIIAS 2] Uaym g 100 Ul

JURLNS PEaNPUL Al 4O UOIABNP SU) MOUS O} @ P00 0O Mmolle ue melp ‘yzL Bidue ¢} (@)

I2]
gzi G13 w £|pide) cs92 0} SEONPB) UBY) PUB 2L JO pOLAU LOUS B IO e pAnpUl

e SBIENPUI SARLIPANAL SUY) 'UO PAUIIMS SI Y KOO U JUSLIND ByT uaym ‘Ausm ureidx  {e)

rz) B4 oz) B

41102

¥

pOJ UBPAOM

g 102 JO S{eu|ULa}
81} S50.08 PIIBULIDD S| JSIBUICMIRL V TUTIMS B pue AIBNE] B Uik SOLIDS U) pBJISUL0D
s1y 107 '¢°71 ‘B4 U] umoys $E seyo ay) Jo doj uo auo padejd e g pue ¥ 'Sjonam]

¥O

[43

Need a home tutor? Visit us at www.championtutor.com



angle | » 0 as answer i incompists.

feh

{cli}

*>Correct drawing for new ray wilh double amrow head

>3in | £ 8in 25 = 1.5687
= 241.9* (35 OR
=1 (25}

2Pehpg = 15 x 1000 x 10
=P 1 150,000 Pa of 1.5 x 10° Pa

[B1]
a1l

>Toial P = 100,000 + 150,000 = 250,000 Pa or 2.5 x 10f Pa

(A1]

(&)

>Aasume tamperature remaing the same when H la near the suface or at dapth of 15m.

>Al dopih of 15 m, the volume is smolter 5o the sir molecules ane maving & shorler distance
before H impacts on the balioan or the fraquancy of collisions is higher akhough its speed
of impacl and KE remaina unchanged.

(a1
(81}

>The molecules of air sre arranged in & random manner whaerass the waler molecules are
loosaty packed formation. The difference ks no fixed arangement for s vermuy regutar
amangemant for water o air molacubas ae further space apat than water moleculas,

A1)

{a}

>commect position (6 cm)

or height for Image {4_%m)
>draming of rey passing through
cente of lens and extsrding
bactwards o meat imape.
*gorrect deawing of second ray

1]
[A1]
(A1)

L)

>4 vitual imbge Is 8n image thal cannod ba formed on a screen,

a1}

()

=30 em

[e1}

L

=porrect drawing using contep ray from of battom of object orginate from botlom of imege

[61)

(u)

vﬂ:gi:&a_.o*%ﬂ.agmrn. e

[B1]

NCHS 2016
Paper 1 {40 marks)
1 2 3 4 § [ 7 8 9 10
A C D B D B C B A D
11 12 13 14 15 16 17 18 19 20
D A C D C D D A D B
21 22 23 24 25 26 27 28 29 k)
D A A B A C B B B B
31 32 a3 34 35 36 k1 d 38 R L] 40
D B8 C D A D A B B A
Paper 2 Section A (£0 marks)
1 (a) | >m, mass and g=10m/s? or W, weight a1
»1, lime he takes fo reach the top and h, height of platiom [A1]
(al) | »Repesi or Lake seversl readings to find the everage of hor t [A1]
{aiif] | »% error in #ming 1 It significant in comparison for the tine Laken o complete his un, Or {&1]
reaction lims Is pot nagligibie in compirison (o tma of run,
(b} | P=mgh 1 where P is Power or Whit A1)
2 | | >Horizontal ine drawn borger Lift A0
than Drag Wne and :
opposite diection to Diag and ;Emﬁa
Weight line drawn equal to - ~ _r.H ¥ Drag
LIt e bak oppos ks divaction O I A 0 T T T I 2
:::: e e e
...... ¥ Weidht *
b) | >Thaust > Drag [A1]
>Lift = Weight A1
{c) | =F=ma, or Thrusi — 200 = 500 (24} e1)
=Thrust = 1,400 N [A1]
{d) | »Lift force s prodiicad whan the force of air from the central fan or boat hits the land and the | [A1]
lands reacis by axering an upwand force back to the hovercralt
3 {a) >Moment is he turning effect and tha magniuda is given by Force x perpendiculer distance | [B1]
beatwean line of action of ferce and pivot
M | > sum of clockwise moments = sum of ani-clockwise moments ]
WxdaBs 12 (B4) + (2.5 = (12)
>¥V¥=247.5 N = 248 N (3s0) or 250 N {250 [A1]
{bli} | > Imprecise due te elther friction at the pivot or pivol 13 not a sharp paint o small maveman of | [M1]
weights The 2.5 N sliding weight has to move 4 B e away which is not maasurable on the
existing scaie, [A1]
>Wnpmve by using smaller weights lese than 2.5 N eg 1.50 N or oiling the pivot,
4 (a} |»>n=1/sine=1/xzn4Dd (B1)]
=n = 18657 = 1.5 {2sf) or 1.56 (3af) (A
{d) | >The angle of incidence is 0* andfrom sin il /sinr =n, r=0* [Af]
Zaiﬁgﬁgigﬂgsﬂgauﬂzﬂﬁaagsﬁzgﬂ

1B}

*LUnegual romber of negative charges on C and U

Hote he iotal number of negative changes must be c ~,
Equal lo above dagram (Eg § and 2 neg ciarges for Cand ) [ D

{B81]
81]

; {

( 2 ./

Need a home tutor? Visit us at www.championtutor.com



AU [PULSR
pug punos 58 punodd sy of gso| 5t ALIoUa Saows sHdiln pUNGG3E TS0 AUL 10 T JNEWS B 4O
SL@'9 < G230 SB "] H8q Joj 1501 51 Afisaisa auow SolUaH
reEe=05L— 0L xsonNied
I SAB0'L % ;50 =, 0FX 50X G0="118E
pEduwy sy 3y - 1edul 2unjeq 3y = Pedul Bubnp 1so) Aieua
B 0°L=1 |19 j0 SSEW '8y §'(} = ") I|BT J0 550 SuWInssy
ediy Buung w (B 0 150 ABseus - pedun Buunp 7 jeq 10j 150 Aaus
sonduii ‘puncgas Auunp W B Jo PUNaGE 0 3y > pUNoa2) BuLNp 7 [1eq Jo PUnogs) 10 3
‘(5 05 L=) W IEY 0 plineqal Jo pesds > (5 DE'0= )1 (129 Jo puntday Jo paads sy<
“podw Joye Misus = pidun asjaq ABRUs "FO D0 Wor<
‘gesppua  Afseua ewiplyl + PUnag + 3d
onse|3 of ellueyd 10achu jo Ty

pessrduoaun og

I Lirg = 0 pRULDXG T 933
I WGZ1 | 3,87 PG D =Ny Shaa
I W8 = DR OXOLY = W ™340

[1g] | £ WsEzL0 = 5o o=""33)
(el rwe=ogoolue™3d0 ()|
{1:)] SAU 050 = 1129 o Agocian punogey < | (P)
'S Q"0 01 0] SEERUKD auy|
[1g) | Woa udzib e uc 50 s oy0 3% pUNoUd BL) SHY J B10)Q BIURISID AUBS BUL SEEARN S1IBG Wiog< | IP)
[l W 0§'0 = avtmsy<
[1a] OFXOFQX GO = EY < eoumsi)< | (9]
~punoga) o3 6 oL Seusnd Jleg o) pano.l woy 0200 UGKOESY 24 EN WolS ‘punoi
[{X:]] eI uo Bt )9 Euny 18] B u) SYNGas amssaud JOUON| & pUR SSRLIMIE 20U SBY |y IIfd< la}
1 T oz-
Sitin o
..... LD H i
LFAL T i > a
= i
HHE I ot
: taI B ERaLEis) =
: = Rl it
L§ 310 oz
3 1heg I HE
T L b
_ras - 4 T ot
1S i
i : H] D I ;
T t T + T T 1 3 o
cfuwi f Kapaiys
“al|| [RU0ZUCY B ugy] pUB §§ '] 0] peslsw
(1wl Aooap s 0§ 0 01 5 02’0 Suinio] aul MEIP (W Bl S8 XIEW SIU) $250| IUSDMS 104 “Bdeus<
[18] Anoeson 7 [eq S2 Z 12 PUB (W IBQ SE | f8g |3eT<
(igl Bupoid swiog< | (e) | )L

£
‘yiinaus 3yl jo vooe Buisaap eig
Aq pausn) 5)ARBUSBARM BY) JO ATUFD 3Y) e S1 Uym uoflas saxuep ay ) anem Bumueape ue |
[1v] | 10 15050 anwm yasefe sip jo uonoe Bukieauca ay; Ag pausio) auy wpbug eyl s Riassaem el] * {H12)
[1a] ,emEa.s.ea Jeuy syiod eoalpe |8 sUID] 8L eaem & 1o au) Aewbew: ue sy uoyssem e [03)
[T:]] A O] pRUBIOS X 40} LTEUBIAABM JagELIS ¢
((3:)] samopeus 5|y vojBaye | (19)
rotRy
AURIE(N st
e C Em— /{\m. - ~ vomsed pug
gl : ainssand AT PaLDS
8l adeys ppavucos | (a)
[18] S 0L % PBZ = OPE/L = WbeL< [ (e}
[twl] ZH OpE = Je
lal OLropE=via=le| Qe
[va] wy) =yBusjaseme | e} [ Qb
& uogoeg
1) dn Byt pue go Buisiwms due) o) vasaany
[w] | ey ewpa68n & U spnses sy wouksp 1ABEH B yBnoun (1€} pUE JaBIy 85U |i 103 3L <
(vl v} 984 JoMDjS € 18 NUNA W due] 3t PUB JBLIOUS SAL0RG/BI0W SSRIICD (W yos alt< | 19
(L) L1 Js/BAsequn (N B 18 SYUHG duse S HUB LAMOD puE di DTEHIDSO 1M )t <
[iw] 1L ]ureEr Aindsett) Biy S3UDNDS PUB (OS] SPUOD (|60 Passaidiion ay) 'DEILGS US| UO«< G])
"SpARNNOP BB 5] YOIUM [160 8L |
10 IBsaa 3y LeY) Jaleal 51 A00) SPUBMON S BN EN LIBLED B SOUTEAN UGS S| USURA <
[1al “UCIIRIP spAEmdn S1 u) ST sAfDELE ue seonpad
PR SUSOUCT BNCLEA 811) [IE J0 piay SHeubew pauquics se 1Yo yoea Bumene sia
(18] | weomipe oy vy synsa s1) uBEAIP Bwes Ay Uy Buwag WAL ARy S0 1Eoelpe 2L < | (1) 6§
*47 J0 SUEISI5RU O} PRIEL LD
(18] afbie) Ao 5| 2(]7 0 SOUBISISAN SU) SSNESST 1| 10U 51 S BU1 W 1] jo ssauBlg ay)< [c}]
[18] ssatyfiug v aseanuc | {a)
lal B aoe | 1)
- ACE=mmtp e Tn [
[yl | + 1A 5B 3 $50008 (BIUADd L dop St} o) anp SOSEaDL diLiE] YoeD Jo [BPUSIND #lf) PSNEIRGS
{tal SEsERoUl 50ue| Yo Jo ssauyBug ayj < (] g2
- “ABANE SBAUL
[iw] | neryds ajgeAow oyl ‘[ada) $AEIBLD B3Il SaUIS PUE IN220 SafiEYD LRIPDE| JO UCHNOLISIPSY <
‘e safieys exUn Jo aovap jeueed ay) o) enp 1 eseuds Jo SHI
l3al 1o sefupyn aamsed ay) asyennall o Mol 1) S1a4ds 0 SHY WoY SUPeR pewes Buna< | ua)
safileys aaneBou pog< !

(

Need a home tutor? Visit us at www.championtutor.com



12E

»Har diyer produces fast moving hot air molecules which coillde with the vwater maolecules an
the hair and transfer themmal energy to il

*Mare waler molecobes increase its KE and they mave mare vigorousty.

>The larger number of fast moving surdace water molecules successfully breaks the bonds of
attraction batwean the remaining malecules and doing work to overcome almaspheric force.
OR combinz with

>The waler molocules once evaporaled from e hair are removed away by the movement of
the ar malecutes from the motor thus freeing up the space Tor ihe remaining waler molecules
o escaps,

> The waler molecules can evaporated al a grealer rate at a lowar humidity tevef as (he hot air
from the maotor reducas the water melsture level in the air

[B1}

[B1]

&1

Eddy Current loses OR
Leskage of Magnelic fiux OR
Hysleresis Loses

?Inlz = Valve

b=(121B)x20=15A [B1]
(hi} | >nput Power =1V =17 x 16 =27.2 W {81}
(hii} | >Lostpower=27.2-24=32W (81]
(hiii} | >Copper loses ie. Work done against the resistance of the copper wire OR 1

(hl}

#Heat losd by haater In § & = heat gained by airin 15
VIR=mclA®) or 2402/30 = 0.055 x 1000 x 48

A8 =349

>Temperature of air flowing oul = 349 + 25 =509 "C or 60 °C

811

a1

(bliy

=Aszume room temperatue s conslant o

>Assume no hast is lost by the heating circuilt to other parts of the circuil or

=All the haat anergy |3 ransfarred 1o the cokd e snd not lost Lo the surrounding eg by
radiaton Or

>As5uma resistance of molor is zero ohm.

[B1)

{c}

=No changa in temparature

»becausa pd scross the heater |5 unchanged in a parafal circuit OR

the addilion of rexsistor R only reducas current flow 1o the moter and speed of rolation of the
mokar producaes moving ool air at a siower rate.or

OR temperalure of air will be hotter pller a while because the incoming ok faler has smaller
mass of air per second (=flow rale) and will bo healed up.

(a1
[B1]

)

>Total Power of heating element and molor
= 240%20 + 24D%20 = 1920 + 2880 = 4,800 W
>Cost = (4,5001000) x {10/60) x 20 = 16.6 conts

(e1)

a1l

1z
CR

(e]

=The nduced e.mf In coil B is due to a change in the magnetic flux Inkage creatad by ool A on
il B when currend flaws in coil A making it an electromagnet.

>When the cumenl is steady, there is no change in magnetic flux linkage bet Lhe two cods
aitheugh there 13 magnetic flux linkage betwean the 2 colls. Zera changs results in no emf’
inducad accosding to Famaday's law of slectromagnatic induction.

(&1}

[81]

{m

*Directicn of curment in the outer cait of B is Lo the right in Fig.12 4

1 ..

(fii

>By Lenz's Lew, the induced current must be #n such a direction as ko appose the decraasing
magnatic fux lnkege from A to coil Ewhen the swilch is off.

=The induced cusrent #hus produces & Nerth pole at the end of coil 3 that 13 lecing coil A 1o
oppose e weakening or moving away soulh pole at the bottem of coll A

>From Fiemimg's Right Hand Grip vule, the thumt indiceles the direction of North pole and the
direction of the cured fingers indicate the direction of Ihe convettion cumrent.

[e1?

(E1]

L@

| 2P=w1, =P = s = 2112 =20 A

B1]

The END
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(¢} The kinelic energy calculated in (b} is 80.0% of the work done by force F.
The mass of the nubber band is 2.00 g and the specific heat capacity of the
rubber is 1.25 J ™" °C’\. Calculate

(i) the thermal energy gained by the rubber band, and

Thermal energy gained = 1

(i) ihe increase in the temperature of the rubber band.

f2)

Increase in temperature=
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3

Fig 3.1 shows a light pole with one end inserted inte lhe pcle holder that is
mounted to the wall. The blanket is placed on the light pole.

3

Fig 3.1

The centre of gravily (C.G) for the blanket is 2.0 m from the verlical line passing
through point A and the mass of blankel is 3.0 kg.

{a) Define centre of gravily.

[7]

{b) Calculate the moment due to the weight of blanket about paint A. State the
direclion of this momen),

Moment = M
Direction = Al

(€} The pole will break when the moment about point A is greater than 100 Nm.
Assume that the blanket is able to absorb all the water that falls on it and the
water is unifoomly distributed throughout the blanket, calculate the volume of
water that is absorbed by the blanket just before the pale breaks. Take the
density of the rain water to be 1.02 gem™.

Volume = [2]
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{i) Define ice paint.

{i) Determine the corresponding temperature when the length of the
mercury is 30.0 cm.

Temperature = 2]

(i} State another themmometric property that can be used lo determine
temperature.

(1]

[}
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()

Defing ‘ongitudinal wave.

(1)

A stelhoscope shawn in Fig 6.1 is an acoustic medical device for the doctor
1o listen to the infernal sounds of an animal or human body. |11 is often used
lo listen to lung and heart sounds.  The stethoscope consists of 2 main
componerts, namely the ear piece and the chesi piece, which are connected
by air-filled hollow tubes.

Ear pigce
v Chest piece
W kY
\
Air-filed 7 Mambrane
hollow tubes
Fig 6.1 Fig6.2

Fig 6.2 shows Lhe chest piece which consisls of a membrane that can pick
up the reart sounds when the chest piece is placed in contact with the skin
at the chest area.

Descrite how the heart sound is transmitted from the skin to the ear piece.
You might want o include a diagram o show how sound wave travels.

[3}
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(c)

On the diagram provided, draw lhe electric field paftern bgtween a
negatively charged plate and a positive charge. [2]

12
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(a)

(b

Fig 8.1 shows a cylindrical Neodymium magnet (super strong magnet) being
released inlo a long copper tube. Fig 8.2 shows the magnet moving along
the tube.

Neodymiom ___
magnet

Leng Copper
pipe E—

Fig 8.1 Fig 8.2
State Faraday's Law of Efectromagnetic Induction and Lenz's Law.

Faraday's Law:

[1]

Lenz's Law:

[

The magnet is observed to accelerale along Ihe copper tube at the
beginning. After a while, the magnet is travelling at constant speed along
Ihe copper tube.

{iy OnFig 8.2, draw and label the forces acting on the magnet. Assuime alr
resistance is negligible. M1

{ii) Using Faraday's Law and Lenz's Law, explain the observation.

(3]
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(0

Ta activate the bell, the minimum potenlial difference across terminais Y and
Z is 0.B0 V. Assume the current flowing inte point Y is negligible.

{1} Detenmine the maximum resistance of the device A to activale the bell.

[

Resistance = t2]
{if) Using the given grid, plet the graph of resistance of device A against
tempe rature.
Resistance / kQ
404 I
3.0
2.0
1.0
0 50 100 150 200 250

Temperature {

°c

{lli) Hence, using the graph in part (i}, determine the minimum temperature
of the surrsundings that can aclivate the bell.

16

Temperature = [1]
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10 Fig 10.1 shows a magnified d.c motor which is connected to an extemnal d.c powar
supply and housed within 2 metal casing. The motor is connecled to the power
supply via wire A and B. Metal casing is connected to the extemnal power supply
via wire C,

rotation

Meltal
Casing

Cableta power supply—:»

Extemal Power
Supply

Fig 10.1

{a) State and explain which wire (A, B or €} should the switch for the d.c mator
be placed along.

[3]

17
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{c)

(d)

{e)

Calculate the acceleration of the fighter plane.

Acceleralion = [1]

Determine the distance traveked by the fighter piane between the first and
second signal. State one assumption in your caicuiation.

Distance traveilad = 2]

Assumption:

1]

After sending of the secand signal, the plane deceterates. Al one instant, it
experiences deceleration of 5.0 ms? and the forward thrust acling on the
plane is 75 000 N,

(i} Determine the lotal frictional force acting on the plane.

Total Frictional Forea=___ _ [2}

{i) Explain why the air resistance acting on the plane will not be constant
when it decelerates.

[1]

20
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11 {a)

Convenging lens is sometines used as a magnifying glass.

{l) Define converging lens.

[1]

{ily Cn Fig 11.1, sketch a ray diagram Lhat illustrates the use of converging
lens as magnifying glass with the object on the left side of the lens. The
point F denoles the point which is cne focal length from the lens. Yau
are required to draw the position of the object on your own. Label the

ray diagram.

4

Fig 11.1

13]

{iii) Describe how you can use the ray diagram te determine the number of

times the image is magnified.

[1}

21
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Answer ALL the questions in this paper. 3 Fig 3.1 shows a micromeler screw gauge when il is complelely closed with nathing
between the anvil and the spindle.

A student lists out the following quarntities: Fig. 3.2 shows the reading of the thickness of a wood.

MN”MM%MM&WMMMW‘%NWQ? Time, Wark Done , Moment, Pressure, Electrical Mo [llsilﬂu E H
How many vector quantities can be found in the lisi? . AN _M 0
The diagram shows a mass hanging fram the bottom of a spring. Fig. 3.1 Fig. 3.2
What is the actual thickness of the wood?
A 870mm B 874mm C 12.20mm b 1224mm

4 A small steel balt is thrown down with an initlal speed of 2.0 ms™ from a low baloeny.

Ignaring aik resistance, which of the following best describes the velocity and

Equilibrlum position
q P acceleration of the steel ball during the downward motion?

A Beth velocity and acceleralion of the ball increase.

B Bolh velocily and acceleration of the ball decrease.
The mass is pulled slightly downward and released at time t = 0 5. The graph of how locity of . (
distance of the mass from the equilibrum posltion varies with time is shown below: C  Velodly of the ball increases and acceleralion of the ball decreases.
Distance § om D Velodty of the ball increases and acceleration of the ball remains constant
”
10.0 5 A ticker tape is oparaling at a frequency of 50 Hz. The tape pulled by a trolley is as
shown;
L) [ ] a - » a
> ] 1 |
0] 1.0 3.0 8.0 7.0 N 110 130 Time fs . _ N
TI._\_.U cm 3.0cm
What is the period of the motion? What is the average acceleration of the traliey?
A 10s B 205 ¢ 30s D 40s A S00cns® B 833cms? C 1000cms? D 1670 cms?
2 3
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12 The diagrams show, to the same scale, the vertical sections of a sel of circular
10  The diagram shows a wheelbarrow and Its load, which have a total weight of 150 N. vessels. Each vessel contains the same depth of waler, Vessels P and Q have the
This is supperted by an upward force F at the ends of the handles. same base area, and vessels R and 8 have the same base area.

F

150N

Y - - - -

« 0.50 BvL_ 1.00m A student makes the following conciusion;
What is the normal force acting on the whee! by the ground? Statement 1 : The waler exerts the same pressure on the base of each vessel.
A 50N B 73N C 100N D 200N Statement 2 ; The water exerted the same force on the base of each vessel.

Statement 3 ' The force exerted on the surface of the water due to the atmospheric
11 The diagram shows an iregular shaped cbject resting on the edge of a step. The pressure is the smallest in vessel S.

object does net have & unifomn densily.
Which of the following statements are false?

Statemen!i 1 and 2 only
Statemenl 2 2nd 3 pnly

Stalement 1 and 3 enly

oD O B P

All slalemenls

Which point is the centre of the gravily of the object? 13 What are the energy changes in a batlery-operated torch?

Eleckical energy — Kinatic ¢nergy — Light and Heat

Eleckical energy — Kinglic energy — Light and Saund

Chemical potential energy — Electrical energy — Light and Heat
Chenical potential energy — Electrical energy — Light and Sound

o0 m e
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18

19

The diagram shows a sefup that a student uses in an attempt lo delerming the steam
point.

What is wrong with the setup?

A The Nask should not be in contact with the clamp of the retor! stand.

B The thermometer should be immersed into the boiling water and near to the
base of the flask.

c The thermomeler shoukl be placed lurlher away from the surface of the boiting
waler.

o The gas pressure in the flask iz not maintained at slandard atmospheric
pressure.

Heal energy is supplied at the same rate to 2.0 kg of subslance X and to 500 g of
substance Y In similar containers for the same amounl of tima.

Why does the lemperature of substance X rise more quickly?

Substance X has absorbed more heat energy than subslance Y.
Substance X has absorbed less heat energy than substance Y.
Substance X has a larger specific heat capacity than substance Y.
Substance X has a lower spacific heat capacity than substance Y.

o0 m P

20

21

22

Using an eleclric ketile, 0.10 kg of water at 100 °C is converted inte steam at 100 °C.
The specific latent heat of vaporisation of wateris 2250 J / g.

Assume there is na heat loss, what |s the amount of thermal energy supplied?

A 225 B 225) ¢ 22500.J D 2250Q00J

In the diagram, air is blown through a tube containing some ether which is a volalile
liquid. Underneath the beaker of ether is & small poal of waler. Which of these best
describes what will happen?

athar

water

Ether freezes and waler beils.

Ether boils and water evaporates

Ether evaporates and water freezes.
Ether condenses and waler evaporates.

L=T B~ ]

The diagram shows a siudent is standing 4.0 m in front of a plane mirror. A toy plane
is 1.0 m behind him ard is hanging from the ceiling.

7/

Toy

Siudent

Plane
Mirrer

i 50m To10m

What is the horizontal distance of the image of {he oy plane from the student?

A 11.0m B 10.0m C 70m D B0m

11
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30

Which row lists the applications of parts of the electromagnetic spectrum?

Microwave wave Ultra-Yjolet mma
Tv communication Sunbeds Bone Scanning
Satellite phane Sunbeds Treatment of cancer

Treatment of cancer
Bone Scanning

Ty communication Indruder alarms

Satellite phone Intruder alarms

o0 mp

Which cf the following statement best describes ultrasound?

Sound with particles moving with a period of 5.0 ys
Sound that cannot be heard by buman

Sound wilh a frequency of 10 kHz

Sound with a very high loudness

oom»

Two charged conducting spheres, P and Q, meunted on insulating stands. Sphara P is
pesitively charged and sphere Q is negatively charged. Sphere P has more excess

chargas than sphare Q.

Sphere P *
1

Bolh spheres P and @ are first moved to louch each other and then move apart, What
are the final state of charge in sphere P and Q7

Sphere &
1

sSehere P Sphore Q
A Posilively Charged Positively Charged
B Positively Charged Neutrally Charged
C Neutrally Charged Positively Charged
D Neutrally Charged Neutrally Chargad

32

33

The circuit shows |dantical resistors connected te a cell. Which pair of equations is
cormrect for this circuit?

L

where V, = voltmeter reading across the device §
l;= ammeter reading connected in series with the device /

Current Potential Difference
A I= Ve,
B {=h+ih V=V + Ve
[ {=th+l+i, V=V + s
D (=l +lat fat+ly V=Vi+ Vot Va+V,

In a circuit, 8 dry cell with 2n emf of 6.0 V drives 10 C of charges around a circuil for
15.0 8.

What is the power supplled lo tha circuit?
A 40W B 24W c 60w D 240w

The power rating of & vacuum cleaner and a fan is 2000 W and 100 W respectively.
For a day, the vacuum cleaner and the fan are swilched on far 45 minutes and 6.0
hours respectively. How much will it cost to run these appliances in one day if the cost
price of 1.0 kWh of electricity is 22 cents?

A 30.33 B $046 c $3.30 D 3462

15
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The diagram shows a copper plate hung fram a pivot point and pulled to one side of the

U-shaped magnel.

o
»*¥ bivot Point

Copper plate

Which of the following best describes the subsequent motion of the plate after it is

ieleased?

A The copper plate will swing 1o the other side of the magnet and stop at that side.

B Tha copper plate will move lowards the magnet, be repelled away by the magnet
and return back to the ariginal position.

G The copper piate will swing about the pivol point for a few cycles befare stopping
vertically below the pivol point.

D The copper plate will move lowards the magnet, slow down and stap at a

position vertically below the pivot paint.

Which graph shows the relationship of induced emf with time if the speed of rotation of
the coil in a generator decreases gradually after each round of rotation?

emf emf A >
AWANEN (WA
TVVVe~ vV
A 8
emf emf 4 > >
0 time 0 z.w_m
c D
18

40

The diagram shews an ideal transformer. The primary coil and secondary coil have
200 turns and 1000 turns raspactively. The primary coil is connacted to an altemnating
current supply wilh & voltage of 50 V. The secondary coil is connected to a light bulb
with a resistance of 10 Q.

What is the power supplied by the allemating current supply?
A G250'N e 1000w C 250w D 10w

—— END OF PAPER. ——
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2(a)

The work dore by the backward force is converted to the elastic potential
energy of the stretched rubber.

Some of the work done is also converted to thermal energy gained by the
siretched rubber.

The work dore by the backward force is equal to the sum of the elaslic
potential energy and the thermal energy.

(b

Kinetic energy of the stone
=%myv

= ¥ x [10.0/1000) x 16.0%
=128

Pressure at Point & = Pggs2 + 0.05 pyg

We can use this equation ta get pressure of gas 2.

{®)

For barometer with constanl atmospheric pressure, the heighl of the
liquid column_ig i ropertional to density of the liguid (Pgm = hpg).

If mercury-fillad barometer required 2 height of 1.0 m, then a liquid of
2000 kg m™ will required a height of aboul 7.0 m and it will be not be

practical as a ladder will be required to take the barometer reading

cll)

Gain in thermal energy by the rubber hand
= 10% of the work done by the force F
=1.28/9.00

=0.142J

k5]

Galned in theimal energy = mcAB
0142=200x1.25x 48
A8 =0,0568 °C

(a)

(b}

ight of the objecl appears to

It is a poir at which the entire (or total
act at.

5(a)

When heat is supplied to the gas, the gas molecuies gain kinelic energy
and hitting the interior surface of the egg mare frequently and with a
greater force as compared when no heat is supplied.

Since pressure = force/ surface area, lhe gas molecules exerts a greater
pressie on the inlerior surface of the egy.

I This gas pressure is now larger than the atmospheric pressure acting on
the exierior surface of the egg. This provides a resultant downward force
to pusy the egg oul of the boltle.

Momenl due to the weight of blanket about point A
=20 x (3.0 x 10)
=60 Nm

Direction; Clockwise

©

Moment due to the weight of the waler
=100 -860
=40 Nm

Weight of the water = 40/2.0=20N
Mass of the waler =20/ 140 =2.0kg

Volume of water = 2000 / 1.02 = 1960 cm®

(b))

Ice point is the temperature of pure melting ice at standard atmospheric
pressure (or 1 atmospheric pressure)

(ily

Temperature
30.0-50

2308730 oge
a5.0-50 00

=20 1oovc
400

=02.5°C

One of the following:
Resistance of & wire, density of llquid, electromotive force, pressure of a
fixed mass of gas

4(a)
U]

Pressure at Poinl A

= Pressure of Gas 1 + pressure due to liquid X
= 200 % 10° + (20.0/100) x 5000 x 10

=200x 10°+10x 10°

=210x 10° Pa or

=210 kPa

(i)

Pressure at left hand colurn is equal to the pressure at right hand
column fiquid level at poinl A.

6(a} | Longitudinal wave is wave with direction of travel parallel to the direction
of the vibralion of the saource.
& mnmnmnm_m.&
wemeare | [T HFLT] e

Hollow tube

, As the skin vibrates, the membrane which rests on the skin also vibrates
| according to the same frequency.
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The magnet wil accelerate unlil the induced emf is large enough to
produce an cpposing force that is equal to the weight of the magnet.
When this happsns, the magnel will move with constant speed.

Soction B

Qn

Solution ] i

9(a)

Thermistor

(b)

When there is a fire, the lemperature increases. The resistance of the
device A will decrease.

The potential difference across 2.0 k(} resistor will increase.

Since 2.0 k k& resislor is connected in parallel to terminals ¥ and Z, the
potential difference acrass terminals Y and Z will increase and the
transisior will switch on the secondary circuit and activale the bell.

{c) A small voltage supply is required tc ensure the system is “live” and on
standby mode, rather than using a high voltage supply al all time. Thus,
it saves electrical energy.

{d){i) | Using potential divider concept,

.. 2000
2000+ Ry,
2000

Ry = — —2000
il O%

=1333

= | 300€2

G.60 1.0

iy ﬁ Resistice / k)
40 x T
kli}
N
20-f N
X
h
10
! T
[
0 50 100 150 200 250
Tempetalure ! 02
(i) | Temperature = 145 °C
10(a) | Wire B.
Since current is flowing cut of the current supply, wire B is the [ive wire.
A switch in the live wire will ensure no flow of current to the motor at all
time when the switch is open. Even when there is a fault such that the
live wite touches the motor, the molor will not be 'live” when the switch is
open. Hence, this protects the person from electrical shock whean the
person touches the motor.
()] Earth Wire.
The earth wire will ensure the metal casing is al zero potential and will not
be live. Thus, this protects the person from electricat shock when the live
wire louches the metal casing and the person is touching the metal
casing.
(¢} |split Ring Commutator

The ring ensures that the motor will always tum in the same direction
- when there is a change in the direction of the current in the cail for every
half of revolutior.

Also accept:
The ring ensures that the current in the coil will always move in the same

direction (in this case, anti-clockwise) and hence ensuring lhe coll is
aways turning in the same direction.

Need a home tutor? Visit us at www.championtutor.com



L,06 51 uoipelal Jo oiBue ay) ‘ajbue leonuo 4o

@ |

‘nnoea us U jo peads ayl Ley) Jamofs SaLUIN Z'Z 99 0]
fjwh puowelp syy un 461 Jo pasds au) Jay) sUBSLL ZpZ Jo Xepu 3apenay | (Q)
pajpubew s1 abewn ay) saw JO JAQuinU aU)
wonguwuo au apiacd [ 1390 au3 Jo 1uBisy auy o) abew ayl jo ubiey
8y} Jo olles au) pue 1algo sy pue abew auy jo sybiay auyp Buunsesw Ag | (i)
42
}
{1}
W yBroiy sassed s Uit au) uaym Jujod LOLLILLIOD B SpIRmO]
puaq o1 (a)eaed) sher Wbl ay sasnes Jey) sud ase sudy Bulbisauon | eLy
10
"UEISUOD
A Jou Im d0UEISISR) NE 3yl {epired e ay) Bunoeiuoa sue|d aw uoiym
1e paads asusy pue) aueid ay) o ADoRA SU] UC JUBPUACBP SI BOURISIS
e 20UIg "S9sEaI0ep ausld Syl Jo AlC0|aA au) ‘sajesaEcep sueid auk sy | (i) |
Nogoser=1%
050000} =0006L—1
Bl =Wy
jdoooe oty
NOOOGZL =Y
(05 -) % 000 Qb ="} — 00O 52
ElU = s:nh
‘me] 2 suopmap Buisn | (1K)

“(UOIEI3RISUAD
ojul uaxe) Jou 5| asde| au sy} Buunp aued auyy AQ paIIaABL) SJUB)SIC}

“atubyBau 51
1epel ay) 0y sued sy Loy [aael) 03 jeuBls psjoayal syl 10) UaNe) oL ay |
uonpdwnssy
wggl=
px—t
0 +09
ugyieINp Swi X pasds abesone =
payeren exuegsig | (P
LWL = ’
x__
ng— 09
auepd ay jo LR 1300y @
‘Apoq au Ag paquosge 1ab uaym Apog uBLLNY BU) O] Luey
asned ued pue Afisue uopesiuol ybiy aney seaem W3 Acuanball yBiH [{¢]]
"3U0 15U ay ueyy 1abucs s1IepR 3Y) Aq paasaal jeubls |z oy eouaH
Jajiews aq ws Buipunowns auy) o (eufils ,z oyl Aq sso( Afilaua ay) 'snuL
‘[eubis
519U} 4O jeu} uBy) Jstiews s) jeubls .z 2yl Aq pefienen scuBsID Bul | (B)1)
NELTE]

LONIRNP BSWO0D L LIN) O} 102 B} 9SNED $3010 353y} 'JAUZH

‘spiemumop Buipe aq w 2010) ajaubew Jueynsal
Yl 160 2y} moeg play dnaubew auy) uey) sebuols §1 pOd B SAaqe
piay aneubew sy Busnes speiajut splay onaufew auyy ‘(100 kBU ay) 104

‘spiemdn Sunze aq wh solog anaubiew yueynsas syl o2
ayy mojeq proy oneubew sy ueyy Joxeawm S {100 3l SA0qe piay aaubew
ayy Buisnes spoeIBul spiey deuBew sy 10D Ye) au) Jo4  Jeubew sy
o} anp pray asubell Y SjORIB| KOO Ul JUBLND ©) 8NP pjay snaubep

$o00 ay) sMoj2g

e "

J2ZNN

T

oo au) 3h0qy
Ju0J) Y] woy Bummals,

(p)

Need a home tutor? Visit us at www.championtutor.com



i

'i.
Need a home tutor? Visit us at www.championtutor.com



Name: Class: indox No. :

ST JOSEPH'S INSTITUTION

y Y@ 2016 PRELIMINARY EXAMINATION
e B SECONDARY 4 (O-LEVEL PROGRAMME)

PHYSICS 5059 /1
Paper 1 Multiple Choice 18 August 2046

1 hour
Additional Materials; Muitiple Choice Answer Sheet {1130 = 1230 hr)

READ THESE INSTRUCTIONS FIRST

Write your name, class and Index number on the cover page of this Question Papet and the Answer Sheet.
Wiite in soft pencil on the Multiple Choice Answer Sheet. )
Do ot use staples, paper cligs. highlighters, glue ar comeciion fuid.

There are forty questions on this paper. Answer all questions. For each question there are four possibie

answers A, B, Cand D.
Chocsé the one you consider comect and record your choice in soft pencll on the separate Anawer Sheet.

Each correct answer will acore ana mark, A mark will not be deducted for & wrong answer.
Any rough working should be done in this Question Paper.
The usa of an approved scentific calculator is axpected, where appropriate.

At the end of the examination, submil the Question Paper ard Angwer Sheot SEPARATELY.

This Question Paper consists of 15 printed pages.

3

2
The formula used to calcuiate a gas constant, k is given befow.
pV=k
where p=prassure of gas
V= volume of gas
k =gas constant

Which of the following is a possible unit for the gas constant?

kgm s’
Js”

N

Nm

QoW

A micrometer is used fo measure the thickness of a book that has 200 identical
pages, including its front and back cover.

With the jaws completely closed, the micrometer reading is shown in Fig 2.1.

With the jaws closed around the book, the micrometer reading is shown in Fig2.2

Fig. 2.1 Fig. 2.2

What is the thickness of the book?

A 00533 mm B 1084mm C 10.66 mm D 11.12mm

An object is propelied vertically upward with an initial speed of 20 m/s.
Ignoring air resistance, what is the magnitude of the displacement of the object 3.0 s
later?

50m
10m
15m
20m

=Nl B
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A car moves forward in a straight line.
If the driving farce is constant, which of the following graphs correctly shows how
the distance of the car changes with time?

A B

distance /' m dislance /m
-

time /s time /s

c D

distance/ m distance / m
b

time / s time / s

Two metal spheres P and Q are attached together to the same rope Y which goses
round a smooth pulley as shown below. Steven places his hand to support sphere Q
with a 30 N force so that the system is stationary. Take g = 10 NAg.

What is the magnitude of the tension, 77

A 20N
B 3CN
C 5S0N
D 80N

4

Which of the following pairs of forces is not a valid example of action and reaction
forces according to Newton's third law of motion?

A
a metal sphere
i I I
F F 9
H

) force on earth dug 10
atbractive forces between metal sphere

current carrying wires

c D

reaction af

table on book AN
I}l Eartt:

!
mg @ <—4Satellite
FFE

afiractive forces
tertwean Earth and L
Satellite due to gravity  ~

An astronaut conducted the same experiment as shown below on Mars and on the
Moon. She placed the same rock on a spring balance and then on a beam balance.
The gravitational field strength of Mars is larger than the Moon.

rock
N

ock

D rmasses
N A

sprirg balance beam balance

] scale

Which of the foliowing oplions is corract when the experiment was conducted on the
Moan?

scale readings of spring | masses needed on beam
balance balance

greater than in Mars

more than in Mars

same as in Mars

less than in Mars

smalier than in Mars

less than in Mars

oo

smaller than in Mars

same as in Mars

Need a home tutor? Visit us at www.championtutor.com



10

5

A mass of liquid of density p is thoroughly mixed with an equal mass of another
liquid of density 2p. The final volume of the mixture is the sum of the volumes of the

two liquid.
VWhat is the density of the liquid mixture?

B 3 C 3 D

A 4 3 5,
37 2° 3

The diagram below shows the dimensions of a chair. A boy sits on the chair and
exarts a B00 N force on it as shown. The figure also shows ihe position of the centre
of gravity {C.G ) of the char.

Fe

600N

"-0.0 ]
! —1

i 35om

—>

100 cm

25 cm
—_—
85 cm

If the mass of the chair is 5.0 kg, what is the magnitude of the herizontal force, F
needed to overturn the chair?

150 N
165 N
240 N
258 N

onop@

With reference to question 9, which of the following statements will not help to
prevent the chair from overturning?

Lower the C.G. of the chair.

Use a heavier chair.

The boy leaning forward.

Increase the base area of the chair.

cOom»

11

12

13

14

6

The diagram shows a simple mercury barometer.

height

PRI D

Which of he following does not cause the height of the mercury column to vary?

changes in atmospheric pressure

changes in the temperature of the mercury

changes in the vaiue of gravitational field strength
evaporation of mercury from the barometer reservoir

oOHmD»

Which sequence represents, in the correct order. the transformation of usetul
energy ina nuclear power station?

A nuclearenergy = chemical enargy —» light energy > electrical energy

B nuckarenergy - gravitational potential enargy - kinetic energy -» electrical
energy

C  nuclear energy -> kinetic energy -» thermal energy -> electrical energy

D nuclear energy - themnal energy - kinetic energy - electrical energy

When Peter sleeps, his body has a power output of 60 W.
He sleeps from 10.00 pm to 7.00 am.

How much energy has he expended?

A 15010

B 32x10%

C 54x10°J

0 19x10°J

A sealed container filed with gas, is submerged into some hot water.

Which of the following describes the change in the density of the gas and the speed
of the moecules?

the density of gas the speed of the molecules
A denser fasler
B less dense same speed _
c 'ess dense slower
D

‘emains unchanged faster
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A fixed mass of air is trapped inside a cylindar by a piston. The piston is pushed in
slowly so that the temperature remains constant,

Which of following explains the increase of pressure of the air in the cylinder?

Pushing in the piston speeds up the air molecules.

The air molecules collide more frequently with one another.

The air molecules collide more frequently with the wall of container.
There is less wall surface for the molecules to collide with,

oom

The following sat-up is used to measure the specific latent heat of vaporisation of

water.

beaker -

Three readings are taken by the weighing pan as shawn below.
my = reading before heating

mz = reading at 3 minutes after water bails

ms = reading at 8 minutes after water boils

Which calculation gives the best estimation of the specific tatent heat of vaporisation
of waterin J&g?

A 300

17

13

19

20

8
Which of the following does not change when a solid is melling?

average speed of molecules
density of the mixturs
intermokecular forces of altraction
internal energy of the molecuies

ao@r

The change of the resistance of a copper wire is assumed ta be directly proportional
to the change of its temperature. At 20 °C, the resistance of the wire is 0.51 (.
When the wire is placed in a beaker of boiling water, its resistance is equal to
2,91 0. The wire is used to measure the temperature of a hot drink.

What is the temperature of the hot drink if the resistance of the wire is 2,55 0?
48°C
68 °C

85C
88°C

oOmp

Wi-Fiis the name of a popular wireless networking technology that uses radio waves
to provide wireless high-speed internet and network connections.

Which statement below correctly describes the type of waves that Wi-Fi uses?

They cannot be reflected.

They cannot travel through a2 vacuum.

They have the same speed as gamma rays in air.

The speed of the waves increase with increasing frequency.

DoOowe

The diagram below shows an electromagnetic spectrum and it is not drawn 1o scale.
The visible light spectrum is marked. One of the sections of the spectrum has the
characteristic: "Abie to transfer heat from high temperature region {o low
temperature region.”

Which section is it?

A B visible [ _ D
2wt N |
violet / A red
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9
Which graph shows the correct relationship between the frequency, f and the 24
wavelength, A of a wave that is travelling in a uniform material?
A B
t i
Y H
Cc D
f f
t1 by

25
A piece of white paper cannot be used as a plane minor.
What is the reason for this?
A The paper is white in colour.
B The light rays falling on the surface of the paper do not obey the laws of
reflection.
C  The surface of the paper absorbs most of the light falling on it
D The surface of the paper is nol smooth enough to allow regular reflection of
light.
26

A ray of light travels from air to water along the normal at the point of incidence.

Which of the following properties of light will change?

{1} speed

{2) frequency

(3) direction of travel
A (1) only

B (1) and (3) only
C  (3only

D (1}, (2)and (3)

10

When the lens is placed at A, a sharp image is formed on the screen. The image is
real, inverted and magnified ARer the lens is moved to B. another sharp image is
formess on the screen.

What are the properties of the latter image?

Sorwon

g

diminished and inverted
diminished and upright
magnified and inverted
magnified and upright

ocom>

A ray of light in a glass block is incident on a boundary with air at an angle of
incidence of 30°. The critical angle at this boundary is 32°.

What happens to the ray of light at the boundary?

It is partly refracted along the boundary and partly reflected back into the glass
It is partly refracted in the air and partly reflected back into the glass.

k is totally reflected back into the glass.

k is totally refracted into the air.

o0omPe

A flash of lightning and the coresponding sound of thunder are detected 6.0 s apart,
A student calculates that the lightning struck abeut 1800 m away.

On which assumption is the calculation based on?

Light reaches us almost instantanecusty, but sound travels at 300 m/s,
Light travels 300 mfs faster than sound.

Light travels 300 timas faster than sound.

The sound of the thunder was emitted 6.0 s after the flash.

ooOm>
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11
A musical ncte, of the same pitch, is played first on a flute and then on a trumpet.

Which ore of the following correctly compares the notes produced by the two
instruments?

different frequency and different speeds
different frequency and the same speeds
same frequency but different speeds
same frequency and same speeds

oomp

The diagram below shows a positively charged metal sphere A placed next to a
neutral metal sphere B. Metal sphere B is earthed and metal sphere C is then freely
suspended next to metal sphare B. The final position of metal sphere C is as shown.

_\

tir/4

What could be the charge of meta! sphere G?

NN

AN

positively charged only
positivaly charged or neutral
negatively charged only
neutral

oOowp

Which of the following statements correctly defines electric field direction?

A Itis the direction of the electric force acting on a smail nagative point charge,

B Itisthe direction of the alectric force acting an a small positive point charge.

C It poinis away from a negatively charged object towards a positively charged
object.

D It points away from a positively charged objact towards a negatively charged
ohject.

Why are birds able to rest on an overhead transmission line without being
electrocuted?

The bodies have very high resistance.

The current is koo small,

The air between the feathers is a very good electrical insulator.
There is no potential differerce betwesn their feet.

oom>

12

A resistance wire, X, is connected to 2 battery and an ammeter in series. The
reading of the ammeter is 1.60 A. The resistance wire, X is then replaced with
resistance wire, Y. The length and the diameter of resisiance wire, Y, 15 double that
of resistance wire, X.

If the two resistance wires are made of the same material, what is the new reading
on the ammeter?

A 020A
B 040A
C 160A
D 320A
o .,/.\
_ f—
[,
——
Y

Which arangement will cause the bulb, as shown in the circuit above, to be the
brightest?

Light is incident on the LDR and P is moved lo X,
Light is incident on the LDR and P is moved fo Y.
The LDR is covered and P is moved to X.
The LDR is covered and P is moved to Y.

=Rl g

The diagram below shows 3 resistors connected to a cell of 2.0 V. The resistance of
both P and G are 2.0 © and the current flowing in resistor P is 0.80 A.

20V
What is the resistance of R?

0400
0870
100
150

oomp
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34 dentical light bulbs are connected to a cell with ane.m.f. of 3.0 V. 37  The diagram shows the side view of a loudspeaker, which consists of magnets and a
coiled copper wire amaongst other items. Direct current is flowing i the speaker's coil
Which of the following arrangements wili result in the smallest total powsr autput? in the direction as shown below.
A B

1 } 1
IR T

&)

c
I 1
1t _
® ® What is tre direction of the force experienced by the coil?
S A into he page B noforce is induced
® C totheleft D to the right

38 The diagiam below shows an induced current, flowing through a conductor as it is

_ . . L moved between two magnets.
35 An appliance is used in @ damp environment. The insulation of the wiring is
damaged. E
What isfare the possible rigk(s) that could happened 1o the appliance? A B ¢
pa ® wrerrly
M Thefuse blows —U
(1) The user gets an alectric shock
() Electrical fire ocours H
A ()ony Which amow indicates the direction of movement of the conductar?
B (I only
C (D and{ll}only
D Allof the above 39 A bulb, rated 6.0 V, 12 W is connected to a transformer as shown in the diagram

below. The brightness of the bulb turns out dimmer than expected, which of the

. ) : following is @ possible number of fums in the secondary coil?
38 The diagram shows a bar magnet placed in a uniform magnetic field.

8 N| 6V
b 4 ¢ 4 4 magneticfield 12w
What will happen to the magnet if it is allowed to mova freely?
1t will remain stationary. A 90 B 120
It will turr: 80° anticlockwise. c 200 o 1000

It will lurn 90 ° clockwise.
i will turn 180° clockwise.

COD»
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The graph shows the output of an a.c. generator. The coil in the generator rotates 20
timos in one second.
outpat /

!

+1

VL
. ,_/\ \Sm ../\_\»..o

-2

time /s

Which graph shows the output when the cail rotates 10 times in one second?
A B

output / V outpul /v

+,

ﬂ\/ | N

T time/s
0 , w.,a \w.._o c ?ﬁ\m_s

- \ A
-3 . N oL

oulput f V output{ V

+ *

MANL ANYANS
/\\._u.n_m /\m,a fme /s

0 __/\ _dc?{ f/g‘_m.,a thre 1s
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=]
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1 Sir lsaac Newlon discovered grawity by watching an apple fall from an apple tree.
Newion's law of gravitation states thal any two bodies. at a dislance of r metres apar
and ¥ masses a, and m; kilogrammes, will exert a gravitalional force of altraction on

each other according to the equalion - G

constant. Whal is 'the unit of G?

A kgm's? B N'mkg?

m,m,

Cc

Nm kg?

where G is knowr as Newlon's

b mikg?®

2 A lergth of wire is wrapped tighlly around 1ne ‘ength of a pencil. The diameter of the
wire s measured using a micrometer screw gauge ani the reading is shown.

.h.._.._.ﬂf.rq.i

mm 0 =20

If 50tarns of wire 15 required lo cover the whole length of the pencil, what is the iength

of the pencil?

A 2085cm B 2t 15¢cm

c

23.35 ¢cm

o] 23.65 cm

3 Fireworks are lred verically .nto the air during National Day with an initial speed of
25 ms ' The fireworks reach a maximum height of A m before exploding inta beautiful
pattens. Given thal g = 10 m s and ignoring air resislance. what is the maximum

heigrt h?

A 2250m B 2500m

c

31.25m

D 4500m

4 \Which distance-time grapgh besl describes the molion of the fireworks during National

Day?

A Tistaner 7 m

= ‘lime /s

—» Time { s

GESS AEXP PHY P PRELIMZ 165 TYL

D

Distance ! m

Distance / m

-~

e Time 4 3

T e Time s
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5 The diagram below shows the horizontai ferces acting on a car as it travels on a raad

et

Resistance force R ﬂ_/ W/
&

A———— ! .

Byl

How many farces are acling on the car?

/uf,. Forward force

S -
Yy

A O B 2 c 3 D 4

& The graph below shows the diiving force generaled by a car engine. The car of mass
2 000 kg starts to cruise at a constant speed of 60 km t! after traveling for 1 50 s
aleng @ rough joad. Assume that the friclion acting on the car remaing constant
throughout its joumey.

. Fnree ! KN
3

I8

0 : : _ o Tirme £y
(L0 IS0 | 00 1,50 2.00 2.50 3.90 3.50

A Oms’ B  3ms? ¢ Sms? o 8ms’

7 Tne diagram shows a compoesite rectangular
plastic block wiih a cylindrical hole cut out and
fitted with a cylinder af density 2.0 g ¢m”. The
comhined mass is 104 g and the cross-sectional
aea ol ine cylinder -5 35 % thal of the uncut
reclangular cross-sectional arga.

On which of e ‘ollowng ‘lquid(s}. chloroform {1 465 <«g m %y, coconut oil (925 kg m )
andfor water (1 000 1g m*) will the composite block float?

A chigroform B chigrofarm and coconut ol

c coconut ol ard waler o chloroform. coconul a1l and water

(3ESY AE NP PHY F1PRE_IMZ 1577

4

[
A girl of mass 50 kg stands on a uniform plank AB supported by fwa cords P and Q.

The lergth of the plak ABis 5 0 m Let W, denole the weight af the ginl.

I\

T

[

LY

] "B

- A

Im

05 my
_...‘___.__

H*

- —
I

SN

What a-e the values of T, anc T wher the girl 15 at her current position?

TN TN
A 183 517
B 350 350
c 50C 200
D 517 183

. . Lt .
] Which of the following diagrams shows a trapezoid placed on the ground such that it

has the grealest stabilily?

\ sl [

A B

10 The diagram below shows fwo communicaling vessels filled with mercury of densily
13 600 kg . The height of fluid In the vessels 15 11 m.

What s the ralio of The iiguid pressure at Plo that al Q7

A P2 B 14 C 5:3 D &:8

GESS ALXP P A7 P PRELIMD 16 TYL
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11 A 5.0 emygrercury column is suspended along a glass tube as shown in Fig 11a

. 50¢C

8¢c n:@

Fig. 112 Fig. 11b

{Diagrams are not drawn ta scale.)
Given at the length of Ihe trapped ar is 8 ¢ cm and the atmospher ¢ pressure is
75 om Hg. what is the lengih of the lrapped air when the giass tube is inveded to lhe

pesition shown n Fig 11b7?

A 70cm B 30cm c g1 om D Picm

12 An acrobat swings from point A [0 point 8 as shown

B

Given that the bght swinging rod 1s 4 m long, whal is the minirum inilial speed the
acrobal must have at poinl A?

A  632ms’ B B89%ms' cC 100ms' D 830ms’

13 A battery suppiias 53C J of gleclical energy tc a rotor. The mator drags an object
honzontally for 50 m along a flocr with frictional force of 2 N What is the maximum
efficiency of the moler?

A 10 % B 20% C 80% G 90%

GESE AEXP PHY P PRELIMVZ 16 TY

(

14  The 1able be'ow shows some physical properties nf some substances.

! Substance | Melting point/°C | Boiling point/°C_: Density / kg m™ |
[ Bromive | T L7 T .59 3100
Caesum £70 1840
_Isobutanol ROl 80z _
_Oxygen | -219 . o183 L1140 ]
2re 907 7140

How many substances have particles that vibrale aboul fixed positions al 288 K?

A ) B 2 C 3 D 4

15  Which of the Tollowing will ocour if Ihe sealed container is healed lo 100 "C while the
p sten is allowed 10 move freely?

I Tre average distance belween air mrlecules will increase
It The average kinetic energy of ar molecues will increase.
Ml The pressure of ihe frapped air will Increase.

A only B Iand]l only C Il and Il only D Lirtand M

16 Water at 0 °C is mixed with ice al 0 "C. If energy is only exchanged between {he water
and ice. which of the 6__9,_,5@ stalements is comect?

A Allthe ice will mell.
B Al the waler will freeze
€ Noize will mell and na water will freeze.
D Not enpugh information is known 1o make the correct deduction.

17 Cerltain pizza restaurant serves baked rice in a white porcelain bowl. M+ Lee puts his
‘inger near the side of the bowl and does not fee: heat from the bowl. Unexpecledly, his
finger gels burn by the bowl when he louches it Which of the following explaing 1he

sifuation?

Bowl is not hot when finger is placed Bowl burns finger when touched
near the side of howl

A porcelain s a poor conductor porcelain 1s 3 good emitter of radiation

B porcelain is a poor conductor
C  porcelain is a poor emilter of radiation

O poreelain is a poor emilter of radiation

CEER AENP A4¥ P1PRELIM2 13 "YL

porcelain s a poor emifter of radiation
porceiain conducts heal to the finger

porcelain radiates heat tothe linger
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A mercury-in-glass thermometer is calibrated by measuring the length ol he mercury
‘hread al different temperatures. The lengths of mercury thread at 0 -C and 100 C are
7.0 cm and 48.0 om respectively. Whal is the temperature when Lhe length of mercury
ihread is al 32.0 em?

A 438 C B 521°C c 610-C o &867C

&n electnc healer is used 1o heat up two blocks. S and 7 for the same period of time
The mass of block § is haif of black T. Their iemperature agamst time graphs are
piotted as shown.

temperature &

30 7 : .8
20 - T
O b
|
*
. - . p lume
What is ihe ratic between Ihe specific heal capacities of Sto 77

A 0.40 B 08&C c 25 D 30

An ice cube of mass 10 g is dropped into a beaker contaning 100 g of water a1 20 °C
The specific talert heat of fusion of ice is 330 kJ kg and the specific heat capacity ot
water is 4 200 J kg "' What is the mimmum number of idenical ice cubes required
to lower {he temperature of the contents of the beaker to below 5.0 "C?

A 1 B 2 c 3 D 4

The graph shows the displacement of a particle from its original pasition as a wave
passes through it

displacernent
]

From the graph, the wave is likely to be a
I light wave H sound wave N water wave

A I oty B lonly C tand !l D LliandIl

GEGRS 4E AP PHY M PREL M2 A Tro

22

23

24

The diagiam below shows part of a rippie fank. A maching in |he degp seclion
generaes | 800 waler waves every minute. The waves mave in [he direction shown
inlo 1he shallow section such that the distance between the two successive crests is
tmindeep seclion.

Deep section " Shalipw secfion
What is _jm..mumoa of the waves in he deep saclion when = 0.037

A 00tms' B 090ms’ ¢ a405ims’ D 120ms’

Refracton takes place when light travels from mediurm A 1c air as shown,

60 - A medium A

~J 50" i

wWhat 15 ke critical angie for the above situahion?

A48 B 51 c 55" D 60°

Which of the following light rays behaves co-rectly when it passes lhrough the

converging ens?
._/\ et B

N

converging lens

Red light travels in optical fibre with a refractive index of 1 62. Given that the frequency
of 3 light source is 4 x 10 Hz. whal is the wavelangth of this light ray?

A 285x10"m B 462210"m

¢ 748x10"m D 823x10°m

GESS 4242 Mk 8 PRILING 16 TVYL
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speed of sound in ait is 330 m 3. Whal is the length of the room?

9 16 m

( ( S

. . . =

26 Which of the following shows the incorrect use lor each eleciromagnetic wave? 30 A negalvely-charged sphere X is broughl up 1o an identical uncharged sphere ¥. The 5
spheres do not touch. <

alectromagnetic wave use o

F3 v Q

A gamma ray medical iregtimenl m
B Y infrared delecting broken bones k Q
c . radic waves telecommunicalion W
+ Insulating [ =

D X rays radivlogy holder — o m @
| I | S acm. =

2

——————— V

o

27 To measure ihe lengih of a roam. a sonic lape measure’ is used It measures a ime Sphere Y is earthed by touching it wih a hnges. Sphere X 15 then moved away from o
inlerval of 0.06 s belween lransmiiting a sourd pulse and receiving the echo. The sphere Y. ‘ollowed by the ‘inger. Whal is the tinal charge if any. on sphere Y7 5
[}

IS

o

<

@

o

7}

[}

z

A c PR [») -
"~
A 33m B 50m C 90m b 99m W.\ N \\I ™
* -
N v
28  The sound wave from a flule has a smaller amplitude than tha!l of a welin. The sound -
wave from the flute has a higher frequency than that from the violin. Which nsirument
produced a softer soung and which instrument produced a higher pitgh? 31 The circuit below is swilched on for 2 mintes.,
Softer sound Higher pitch < . A_;
ol |
A Flae Fiule !
B Yinlin Flule e
o An
Cc Flile Vighin
Whatis the amount of energy dissipated by resistor R?
D “iglin Viohin

A 16 a8 40 c 240 b SgdJ

. 32 Three resistors of resislance 2 (1. 4 2 and 6 £} are used lo make crcuits X, ¥ and Z.
29 When .asmine brings a positively charged rod near the knob of an uncharged - - B 10 ;

eleciroscope. Ihe leaves will diverge because

20 _ 0o 4Q 60
—{ - """}

[ea |

sepuld ¥ crtul Z

A regalive charges are aitracted lg the knob

B regalive charges are lransferred from the leaves to the rod

c positive charges are transferred from the rad 10 the leaves
i ) Whicr of the following gives the combinations in order of decreasing resistance?
D  posiive charges on the knob are moved to lhe leaves

A IXY B Zyx c YZx D XYZ

ISESS AEXP PHY Fi FRELIMG "6 TVL GESS aDXP fHY P11 PRELIMZ 16 YL



33 The bulb in the circut below wi 36
t z
ry
R e ¢
. 37
A in 2 dark room B on a cold day
c or a hot day D under brighl hght
34 A square solar panel has dimensions of 0.2 m > 0.2 m. Under the sunlight. ihe inlensity
af the lignt is 1 000 W m  and the panel delivers a current of 16 A al a valtage ol 15V
What 15 |he efiiciency of this solar parel in converting solar energy into eectrical
energy”?
A 56 % B 12 % C  40% D 60%
35 The winng from a 240 ¥ mains supply to a socket autlet in & house is shown belaw in
the diagram.
earl
Ia mamns
L N SURply w
57, “rd
Yy
38
i
mmmﬂ.,__: T socxet
15 3~ outle!
L N

To measure *he vollage al the socket autlet. where should the valtmeter be connected?

A 1and 3 B 2and 3 c 2 and 4 [n] Jard 4

JGESS AEXP PHY P1FRELIMZ 16 TV

12

Rache attaches one end of a string 10 a steel paper clip and the other end to a lable.
The stung is very lighl. She then uses a magnel ta aliract it so the clip seems to float in
air. However, when she lifls the magnet. the paper clip falls. What is ihe reason for this?
A The grawitational polential energy of the clip increases

B  The gravitationa! force near the magnet increases.

c The magnetic praperties of Ihe clip decreases.

D The magnetic field strength near the clip decreases.

which of the ioflowing shows the movemenis of the wites correctly when the two
circuits are broughl 1ogether as shown?

FQ RS
A i ¢ .
B 4 v
C T -
] t -

The cross-sectional view of a d.¢c. motor is shown below,

BT B A A

side side
Which of the following will be observed when current flows through the d.c. motor?
I The coil turns anticlockwise.
1 The wire on he left maves towards the south pole.
Il The wire on Lhe righ! maves towards (he north pole.
Il and {1 D I lland

A lonly 8 tang Il C

GESS AR XP PSP PRELIMZ 1R TYL
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39 The diagrarm below shows the a._mu_m«_o* a¢.r.0. when an a.c, generator is connected to
Ihe ¢.r.o. The Y-gainis setto 2V cm  and the time-base is set to 4.0 ms cm !

.?|||”||*.|...!i [V I S, — —
1 nq:H

VWhat is the peak voltage of the waveform shown if the speed of rotation of the coil is
halved?

A 2wy B 4v ¢ 8v TRV

a0 A transfarmer 1s used 1o reduce power loss in transmitting cables. A power slation
produces 1 MW of sower al a potentiar difference 20 KV What should be the lurrs ralio
such that the output current 1s reduced to one-fifth of its inpud value?

A 1-25 B 1:8 C 1.5 D g 1

END OF PAPER
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=Nm kg H ©
277,77 ¢ [ Miciomeler reading = 4 § mm + 017 mm m
| =4 867 mm S
. (467} :
Lengln of pencil = 50 ! <
L 10, bet
= 23.35 cm =
- | ————d ——— J— - e
3 C time taken to reach maximum height rims! m
_ 25ms’ =
10ms? hil ©
=25s 5
« h = area under v- graph 0
© =% .255<25ms’ trs |
=3125m v _
T e A Since Ihe firewnrk decelarales as they get higher. 1he distance travelled
increases’ al a decreasing rate.
T RTTTUTTDT Weight and nofmal réaction are nol shown in the diagram. They are the
i verlical forces acting or 1he car.

6 F=ma
_ 16 KN - 10KN =2 000kg - a
“ a=3mgs?
7 A
density of compasite blosk = 104
(Bcm~5cm~ 2cm)
=13gom’
Since the density of the composile black is 1.3 g cm™ it can only float
on chigroform. |
8 [} Taking momeants aboul @,
Ti»(Bm=1m=1m)
- (20N mwa_ Am ). [50kg- 10NKg")> (5.0m-1m-1m-0.5m)]
.2 . \
) |
“ _ T T, =51TN
_ _ 17N+ 7= 200N + 500N
P = 183N
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Question | Answer | _ " Explanation -

8 D The trapezoid in D has the largest base area while having a lower
centre of gravity. Therefore. it is the mosl stable.

10 c ratio of heights of P: Q= (11 -6;m: (11 -8 m

1 c ©On the ekt diagram,
pressure of trapped air = 75 ¢m Hg + 5 ¢cm Hg = 80 ¢cm Hg

X » On the right diagram.
' 75 cm Hg = pressure of trapped air + 5 ¢m Hg
prassure o trapped air = 70 cm Hyg
Let A be the cross-sectional area of Ihe glass tube.
Accarding ‘o Boyle's Law,
80 - (B - AY=7D<(h- A)
ch=91cm |

12 : B By the principie of conservation of energy. xA
£, at point A= £, atoont 8
Ve = mgh
Y =10~ 4
v=g04ms'

13 © Etficiency of molo = usefulenergy 100 %

| total energy
_ . leoo {2500 100 %
500
=80 %

14 B 298K =25C
Particles vibrate about fixed positions are solids. Caesium and zinc are
solids at 25 °C.

15 B | Heating increases fhe lemperature of the air. and the kinetic energy of
the arr molecules. The piston will move outwards duning heating to keep
ihe pressure of |he trapped air close lo atmosphenc pressure, so the |
volume of the trapped air will increase. This increases Ihe average
distance between air molecules Since the pision can move freefy. it will

' be pushed ou and the pressure of the trapped air remains the same
16 c "N energy Iransfer accurs when they are at the same temperalure
Y 2 The Wi Surface of (he bowl is & poor emiiter of radiant heat Many |
restavrants choose while bowl o minimize heat loss from the bowl 1o
_ | the surrpundings. Althaugh the bowl is very het. Lhe finger near ihe side
! of the bowl cannot feel 1he emission of heat as the rale of heal radialion
i is low. Air is a poor canduclor, The small gap between Ihe finger and
the bowl discourages the conduction fram the bow to the finger. When
by finger touched the bowl the heat conducts effectvely from the bowl
direclly to the ‘inger, causing pain to Mr Lee,

ZESE 4EXP PHY P11 PREL M2

16 TYL

Qluastion | Answar

Explanatlon

18 c

19 B8

yi

'als_ 100
rSJF
_320-70
T 48.0-70

=61.0°C

-

» 100

mr= 2mg

Using the same heater, heat absarbed by § = heal absorbed by T
MeGehfls = ATk

msCs (30 = 5) = 2mycy (20 = 10}

Let n be the minimum number of ice cubes needed
heat gained by ice = heat lost by water

Ae0.010. (330 = 10% =0.100 <4200 . {20.0-50)
n= N

The graph only shows the dispiacement of a narlicie. so it can either be
a longitudinal wave or a {ransverse wave.

22 B

v=ti

=139 503
g0 .

0o0ms'

23

-3

24 c

=30 r=40"
sinr 1

sint  sinc
sind40" 1
s5ind0"  sinc
c=51"

" Incidenl light ray passing through the focal pom! must move parailel to

the principal axis afier passing 1hrough the converging lens.

28 ;|

“B7 . 3-10

v
v=185x10"ms"’
v=fl
1.85 x 10° = (4 » 10');
;=482x10"m

X-rays are used for defecling broken bones.

GESS 4EXP PHY P11 PRELINZ R TYL
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Question | Answer

Expianation

17 ﬁ
| Question T T eplanation ]
27 2d
[T
¢
133 =
0.06
d=88m

28~ 1 77A" " The ‘smaller ‘he amplitude. the sofier the sound The higher Ihe
fiequency. the higher the pitch Flule produces a softer sound with
higher pitch than vialin.

T 29 A~ [ Oniy negalive charges can move. The cositively charged rod attracts
the negalive charges in the electroscope to move lowards the knob as
unkke charges altract. The remaming gosilive charges in the _mm<mm__
cause the leaves 'o diverge as like charges repel. _

36 D |‘&pnere X is removed firsl before (he finger Hence sphere Y is neulral |
as 1t has been earthed by the finger No charge is drawn on sphere ¥ a5
there is same number of pasitive and negalive charges within it

- . _ - - — |
i kg D I'pd across the 3¢2resislor = 2= 3=6Y
_ua across R= M =-6=4V .
i amrouni of charge fiowing ihrough Ain 2 mrutes = 2 x (2 x 60) = 240 C !
_ g 3
i Energy dissipaled by R = 240 x 4 = 960 J
g T A - e e - ﬂ ‘_ oo R
! EHective resislance of circuil X: —-—+ - | =287}
| 281 4
_ 't Effective resistance of circuil ¥ = 2 ¢] {short crouit)
I Efective resistance of gircul Z=2+ 4+ 6= 1212
m Order of decreasing resistance 's ZXY

733 " The resistance of 3 LOR will increase when the surrounding is dark and
decrease when the surrgunding is bright For the bulb to light up. the
p.a across the LDR must be higher. The p.d. will increase when its
resistance increases. To increase ils resistance. the environmenl must

i be darker. .
_ ) h ) - .ml o ) o 1.|I||| B ) B ) ’ _
3 m:ﬂm:n.x = cmm?__.w:m ¥, 100%
total energy
- {15 -18) 100 %
[toca » (8.2 <02}
=680 %
T35 A To measue the vollage of the socket oullet, a vollmeter must be
: ! connected agross the live and neutrad 1erminals of the sockel. i
_ _

36 D As the magnet is lifted. the distance between the magnet and the paper
clip increases. Hence, the magnetic force of altraction weakens and can !
no longer gvercome the clip's weight causing it to fall. _

!

37 TTAT T | Wires carrying currenis fowing in the same direchion aitract each ofher.

J

GESS 4£XP PHY P11 PREL M2 16 7Y L

a8

39

40

A

The zoil will mxum:mgnm F turning eflect bul “nol a geformation in
: shape which means that the wires will not move towards the poles.

The original peak valtage 1s 4 ¥ 17 ihe speed o rotalion is halved.
ihe peak voltage will reduce by hall. ie 2V

Ll
o
[N

-

5

=
=

s
ek

)
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NAME - |
_ | INDEX 7

CLASS B _ oo

_uI<m_Om_ 5059/02

Paner 2

Sec 4 Express

Candidates answer on the Question Paper.

Caleulators are allowed mn the e@xarmnalion

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on all i1Re work yau hand in.
Whrite in dark blue or black pen on bolh sides of the paper

You may use a sofl pencil for any diagrams or graphs.

Dz not use staples. paper dips. highlighters, glue or correclion fluiditape

Section A
Answer atl gueslions,

Saction 8
Angswer all questions. Question 12 has a choice of parts to answer

GCandidales are reminded that all guantitalive answers should include appropriate units
Candidates are advised to show all their working in a clear and arderly manner. ag mare

marks are awar@ed lor sound use of Pnysics than for correc! answers.

At the end of the examinalion. fasten all your work senurely
The number ol marks is given in brackets [ ] at the end of each question or part g.iestion

For Examiner’s LUse |_
_ Section A 59 _
Soction B
30
Total
80

Th _.w.mmmu.ﬁ consisls 2...»@ u.mnmw including tha cover m...w.wm.

26 August 2016
1 hour 45 minules

Section A [50 marks]
Answer all the queshons in this section.

1 F:g. 1 shows how the speed of 5 sky-diver of mass 75 kq varies with time after he
Jumngs from a helicopter.

veloaty fm s

* .
1.+

Fig. 1
Assume Ihat the total mass of the parachute and pack s neghypible.

{a) Describe the molion of the sky-diver between A and B.

- [3]

GESSAEAP Py P2 TRE M2 £ T

m

tter.com
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(b} Al 8. the sky-diver opens nis parachute.

(I} Delermine the value of the acceleration between 8 and €

acceleralion = .. 2]

(i} Explan. in terms of the forces acting on the sky-diver. his molion betwegen

garg C.

{c}  The sky-diver lcuches cown at £. Explain. in terms of forces act.ng on him, why a
smraller 1ouchdown veigcity ensures lhal he can land safely.

et 2

P3RBT AD AT THY P2 ORELING 1% T

Far
Erammc 5
Lise

2 The Mars rover named Curiosity, as shown in Fig. 2,1 designed 1o find out whelher

the emvronment on Mars has ever been habitable to life. The rover has 3 weighl of
8 990 N on Earth and a weight of 3 335 N on the planet Mars.

Fig. 2

{a) State what ts mean! by grawtational fietd strength

(b} Il the gravilational field strength or Earlh 1s 16 Nrkg. calculate the gravitational
fizld strength on the planet Mars.

gravitatonal field sirength = ... 2

e} The rover falls vertically from rasl Ihraugh a gap in the soil of Mars It his the
hotlom of the gap in 4.2 5 Calculate the deplh of the gap

GERE AERF PR T2 PRELIM2 G T

(

m
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3 The water currenl causes the wooden sphere o be displaced until the rope makes an
angle of 30 ~with the verticaf as shawn in Fig. 3. When the sphere is al this equilibrium

position. Ihree forces are exerled on it These three forces are the tension Tin the rope.

a honzontal force F.. by water current and a vertical force F, of 485 N

- gireglivn of
walter current

seabed
Fig. 3
Use a sLitable scale. draw a vector diagram for the three forces acting on the sphere to
determine the magnilude of tension T (2]
*y
T= e

GESS AE AP Py PRRRELIMI 15 TYL

For
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(

4 A mangmeter is connected to a gas cylinder. The atmosphenc pressure is 75 cm Hg.

ar

Wl omen

rETCUE;

Fig. 4.1

(a) (i) Calculate the gas pressure. in cm Hg

qAs pressure = 1

{iiy  Given the density of mercury is 13 600 x@._j,_ calculate e gas pressureg in
4 Pascal.

QAs pressure = ...

e (1

CEES AZHP PAY P2 PRZLIMZ "B TYL
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{b) Fig. 4.2 shows & car windscreen washer pump.

outlet

pall .~
valves

plunger pushed

| < gy i and oul g
operate washer

inlet 18 /,._..
cylinder

waler container
Fig. 4.2

The piunger ¢an be pushed in and cut to open the ball valves A and B lo facilitate
ihe flow of water lrom the waler container at the bottom to the et in fronl of the

windscregr.

{iy I the cross-sectional area of the piston is 16 crm?. caloulate the amount of
force exerted al the plunger in order 1o creale 2 force of 100 N at the jel.
The cross-sectional area of the mouth of the jet is 2 em?

fOTEE = revivecrvemenne [2]

{iiy Stale and explain how fhe force caloulated in () will differ if some
air bubbles enter o 1he sysiem

For
Evamingr s
Use

GESS AEX® PHY F2PRELIM2 "6 TY.

8

{a} Explain why a sleeping bag is made of lwe layers of plastic and woolen material
10 «eep you wamm on a cold might and how it will become useless if the layer is

wel,

{t)

Fig. §

SEAS ARRS PR 12 PRELIA: 1R TYL
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(

Fig. 6 1 gives ‘he names of five components of the eleciromagnetic spectium

- ——e e — e T

| gamma rays | microwaves | X-rays | wvisibie ight | radio waves

(i}

(ii)

(iii}

Fig. 6.1

O,:m of the components of the electromagnetic spectrum in Fig. 6 1is nol in
lhe correc! posilion. State the name of this component.

Explain why ultrasound is nol a componenl of the electromagnetic
specirum

Imormat ¢ can be transmitted by light in optical fibres. in copper wires. or
by an efectromagnetic wave Stale one advantage of usng optical fibres to
Iransmit .nformalion rather than using copper wires.

GESE AEXD PHY Pz PRELINZ 16 TY

6 (b

ﬁ 10

RADAR. short for RAdio Detection And Ranging. has many applications. |t is a
syslem used to delect and determine the distance of objects such as aircraft.
Strong radio waves are transmitted and a receiver listens for any echoes. Fig. 6.2
shows a radar station that has delected an incoming aircraft.

—

e e

Fig. 6.2 Fig. 6.3

F1g 6.3 shows the display of a ¢.r.0. screen. 4 represents Lhe pulse of the emitted
radio waves while 8 reprasents the pulse of the echo, Time base is sel at 0.2 ms
per division, Radio waves travels at a speed of 3 x 10" m/s. Using Fig. 6.3,
deterrnine the distance of the aircrafl from the radar station.

diztance = ... 3]

GESS ALXF 2y B2 PRELIMZ 106 1L
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7 Fig. 7 shows the graphs of current against vottage plotted for bulb X and wire R
currgnt - 4
-

T
1
i
fam pe——f— i .

waitage

Fig. 7

{a) If the ieng:h of wire R 15 1.5 m and the cross-cectional area 15 20 = 10° i,
calculale the resistivity of the wire. ‘

resiglivily = ... .- (3}

b} Bulb X and wite R are connecled in paraltel 10 a 3.0 V cell. Calgulate the cuerent
passing through the cell and ihe resistance of (he bult.

CUNBNE = ooieieiiaiainianees (2]

oo [1]

resislance = ...

GESS AEXF PHY P2 FRELIM2 15 7L H
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8 Fig. 8.1 shows parl of the mains electrical circuit in a house. Two lamps A and B. each

rated al BO W 240 V. are connected la the hve wire through fuse X An elactric kettfe,
rated zi B40 VI 240 V. is connecied o the live wire though use ¥. Fuse Z protects the
whole circuit. The electric keftle has a metal case which s connected to Earth. The
mains supply voltage is 240 V.

f.I®Y1.

B i

e b

E&

e 2 by

e - | = -
mains neyirat o
aﬁ]| N
Fig. 8.1

{a} Calculate the currenl in fuse Z when 'he eleciric kettle and bolh the lamps are
seilched an,

currenl = e [2]

{b} A faul' develops in the electric keltte. causing a current of 10 A in fuse Y. The
lamps A and B remain switched on The maximum curent ralings of the fuses
zre shown in Fig. 8.2.

Fuse X | Fugse ¥ | Fuge Z
current rating 7 A 3 5 115

Fig. 8.2

Describe and explain what happens to each of the fuses X, ¥ and Z al the Instanl
when the faull develops.

GESE AEXP PHY P2 CRELIM2 16 TYL
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Fig. 5.1 shows # quality conlrol setup of a factory procducing magnets. Newly produced
permanent magnels are positioned ¢on a conveyor bell and are maved under a
detecling device. This device cansists of a coil of wire, wound on a sofl-iron core and
connected 1o a sensitive voltmeter.

V ) sensitve voltmeter

cotl ]
- soft-iron

LR

roverent of belt
Fig. 9.1

&s {he corveyor bell maves along at constant speed vcitage pulses are recarded by
‘he voltmeter. These pulses arg sent o a c.r.o. and they are displayed in the graph
shown in Fig 8.2 The letters A to G correspond to 1he postions on the bell as each
magnet passes under the coil

¥

G
o DD\ Ja Oy t

Fig. 9.2

fa} Explain why these Dulses actur as each magnet passes under the coil

SESS AR BF PHY P2 PRELIM2 16 TY .

Frr
Evannupe s
Use

) 14
g {b} Explan why the pulse produced by each magne! has a nosilive and a negative

region.

{cy Slate one way in which Ihe delerting device can be made more sensilive

{d) Slate how the pulses are affecled if the soft iron core is remaved.

GLRE AEAF PR B FRELIMG 153 T
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Section B [30 marks]

Answer all the questions from this section.
bnmémﬂ cnly one of the two alternalive questions in Question 12

A aaamﬂa room healer burns natural gas ‘o generate heat for a famity.
*

Tabile of information

Description Value
Oulput power of heater 1 kW 4.5
| Ene-gy obtaired from burning ._ ¢ m’ of natural gas / M./ 39 _
Average densfty of gas/kgm® R o A
| Specific heat capacily of natual gas (J kg’ € | _ 990
§.02 = 107

i Number of gas molecules in 1 Omolofgas =~ _  _

Fig. 10

Using the nformalion in Fig. 10,

{a} show hat the volume of mmm s‘:_n_._ rusl be burmt to produce a steady po

outpul of 4.5 KW is £.9 » 10 m® each minule.

(b calcu'ale

(i} 1he mass of natural gas burnt tn one m nute.

mass = ...

GESG 4EYP PHY P2 PREL W2 18 TvL

wer
(3

16

(he number of moiecules of natural gas which nmmm theough the burner each

10 (b) (i}
minute i the molar mass of lhe gas is 16 x 1807 kg/mal.

12

number of molecules = ...

(¢} Explain why the healer carnol he operaled using a 13 A, 230 W sacket Include a
suitable calculation in your answer

(2L
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Fig. 11 1 shows a simplified d.z. motor.

Fig. 11.1

(a) Slate lhe direction in which the col furns when the switchis closed.

{b) Explain why the coil turns when the switch is closed.

T R Y LI L I L LR R R T R R TP PP PP
....... e R L L T I PR T T e Ty T P P T R PP

ic)  The rolating coil is a rectangle. AB has a length of 0.04 m and BC has & lenglf of
0.03 m #* the total tuining effect of the calis 3.6 N m, ¢alculate the force on each
sige of the exil which causes the turning effec!.

forceonside AB= .. 1]

forceonside CO= . (1]

GRS ATATPHY P PRI G TYL
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18

(

Fig. 11.2 shows the variation of the mament of the coil with time.

momenl fN m

VY

0
Fig. 11.2

{d)  From Fig. 11.2, stale the number of complete rounds the coil has rotated.

(e} State and explain the positian of the =oi: al which the moment would be zerq,

(fi Describe two changes to the graph f the current in the coil is reduced.

e b e et v 2]
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EITHER

rrounding temperature increases

4 thetmistor is placed in an environment where the su
the resistance of a

a conslant rate of 1 ~C per minute. The graph below shows how
thermistor changes wilh its surrurding temperature.

resstarce STl

o T
W0 ]
R LA = —1
250
150 2
1060
o
llll.l.frl.lllllll}l.
it o0 4D BO 50 190 120 14D temnperatae "G
Fig. t2.1
fa) Descrbe how lhe resistance of a lhermistar changes witn surrounding
temperature.

Fr
Evaming: &
Lise

GESS 4ZxP PHY TR PRELINZ 1STYL
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The thermislor I8 connected in seres with a buln of resistance 19 €. They are then
connected in parallel with a heating filament of resigtance 10 0 which is mounted very

close to the thermisior as shown in Fig 12.2

12

shentasicr

Fig. 12.2

(b} When the switch is elosed. the bulb fails to light up at firsL. Explain why the bulb
slowly lights up after a while.

Detarmine the lemperalure of the thermistor when a current of 0.025 A flows

Ihrough the light buib.

LEMPErANUIE = ..iirvisannseininin 4]

(GESS AEXP Py M2 FECLIMZ 16 TYL

(



b4l 22

( (

12 (d) Calculate the effeclive resistance of the whaole circuit when the temperature of the mah\_hrs_ * 12 OR
thermistor is 100 "C.

ar.com

-3

m
it

{a) Stale Faraday's Law.

(b} Slate fenzslaw

{c} Explain how Lenz's Law demonstrales the Principle of Consenvation of Energy.

Need a home tutor? Visit us at www.champion
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12 (d} InFig 121 a varying magnelic field is generated woethin lhe square foop ASCD
The magnelic field is pointing inta Lhe page and its magnitude alsa increases wilh

lime. Surrounding

the magnetic figid is & length of conducting wire of negligible

resislance |hat forms a square laop ABGD. At the midpaints of sides AD and B8C.
two identical lighl bulhs X and ¥ are connected respectively

T
I
)
WL

Fig. 12.t

[=

(iy  With reference to Fig. 12 1. comment on whether bulbs X and ¥ walt fight up

.12

(i} A flexible wire with neghgible resistance is connected to the midpoint of A8
and CD as shown in Fig. 12.2. This preduces a short aircuit

Afler the shorling wire is placed. discuss what yau think will happen [0

bukty X

JESS ASKP PHY P2 PRCLING 16 T,

END OF PAPER

Tor
EvAmmar ©
[fse

Need a home tutor? Visit us at www.championtutor.com



=9

Wity

Seclion A [50 marks] I3

o
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Answer all the questicns in 1his seclion

" /., GAN ENG SENG SCHOOL

. 1

“--__ Preliminary 2 Examination 2016

1 Fig. 1 shows how the speed of a sky-diver of mass 75 kg varies with time after he
tumps from a helicopter.

LY
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CANDIDATE |
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NAME . MARKING SCHEME e ,< 8
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CLASS o NUMBER ,-1;|_|
PHYSICS 5059/02 |
Paper 2 256 August 2016 !
1 hour 45 minutes .
Sec 4 Express

Candidates answer on the Queston Paper.
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Calculaters are allowed n ‘he examination

READ THESE INSTRUCTIONS FIRST

Write your class. index number and name on alt the work you hand in

. fire - %
Write in dark blue or black pen on both skles of the paper.
You may use a soft pencil for any diagrams or graphs. Fig, 1
Do nat use staples. paoer clips. highlighlers. giue or correction fluiditape.

Assume thal ihe total mass of the parachule and pack is negligible.

Section A
Answer all questions, {a} Describe the 3263 of the sky-diver between A angd 8.
Section B _ ) _ Either From =05 lg 2 5, velocity increases linearly from 0 mis to 20 més. [B1]
Answer all questons. Question 12 has a choice of paris to answer. From[= 251020 s, velocity increases at a decreasing rate from 20 mvs to 40

més. [B1) Erom ¢ = 20 § tg 30 5, velocity remains constant at 40 mvs. [(B1]

Candidates are reminded that all guantitative answers should include appropriate unils.

Candidates are adviseg to show gll their working in a clear and orderly manner. as more OrFrom {=0sto 25, he experiences a constant acceleration of 10 mig?, [B1]

marks are awarded for sound use cf Physics than for correct answers. Fromt=2sto 205 his acceleration decreases. [B1] From ¢ = 20 510 30 5, he |
experignces zero acceleration. [B1]

At 1ne end of the examination, fasien all your work securely.
The number of marks is given in brackels [} at the end of each question or parl question.
P {b) At 8, the sky-diver opens his parachute.

For Examiner's Use l"
N {it  Determing the vaiue of the acce.eration bebween 8 and C.
Saction A
50 |
e L v-u
Section B .
30 15 - 40
_ 2= (M1]
| Total 80 =—25ms’

acceleration = = 25 m 5 [A1]
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{py {liy Explain. in terms of the forces acting on the sky-diver, his motion between
8 ang 0.

wWhen the sky diver firs{ opens his parachute, the air resistance acting
upwards increases and is bi r than his weight {_net force is actin
wpwards, which tesults in gecsleration, [B1] As his velocity decr i
redistanca acting on_him decreases. The net force actin
‘decreases. resulling in a decreasing deceleration, [B1]

{c}  The sky-dwer louches down at £ Explair. in terms of forces acling on him. why a
smaller tauchdown vetocily ensures that he can land safely

The final velocity of sky diver is 0 mfs and assume_jhe lme taken 10 slop to sky-
diver i the same. With smaller louchdown speed, the deceleration upon
contacl with ground |s smaller { kinetlc energy is smaller, hence the work
dona on the sky-diver to stop him is smaller, |B1] Force acting on sky diver

2 The Vars rover nemed Cunosity. as shown in Fig 2. 's designed io find out whether
the envitonmen! on Mars has ever been habilable (o Ife. The rover has a werht of

8990 N on Earth and 3 weighl of 3 335 N on the plarel Mars.
»
]

LN

Fig. 2

(@) Slalewhal is meant by gravitational field strength.

Gravilational dield strenglh is the gravitational force acting per upit mass [B1]

{t) i the gravitationa! field sirength on Earth is 10 Nfkg, caiculate the gravitational
lield strength on the planet Mars.

We = mg

8990 =m= 10
m= 899 kg

Wi = Mg

3335 = 889 % gu
gu= 3.71 Nikg

181]

gravitational fielg strength = 3.71 Nfkg (81}
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{c) The rover fails vertically from resi through a gap in the soit of Mars It hits the
battem of the gap in 4 2 5. Calculale the depth of Ihe gap.

V-

a= -—
t

y=0

4.2
v=15582ms'
deplh = area under velocity-lime graph
Y« 42 % 15582
327m

3T1=
[B1]

depth = 32.7 m [B1]

The water current causes the wooden spherc to be displaced unti' the rope makes an
angle of 30 ~ with the verlica! as shown in Fig 3 When |he sphere is al thls aquiliorium
positior. thrge forces are exerled on it These ihree tarres are 1ne lension Tin the rope.
a hanzontal force £, by water current and a vertical force £, of 485 N.

» direction of
waler curreni
. saabed

Il

Fig. 3

Use a suitable scale, draw a vector diagram for the three forces acting an the sphere 10
determne the magnitude of tension T 12l

F.
Lel 1 cm: 50N . e

[B1] T grawing right angle /
triangle to scale \

[B1] for drawing forces and /
directun of forces

T=108 =50

S4D N

-

465 N

om

ForQ)
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=
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T= 535 N 545 N [21]
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4 A manometer s connected to 3 gas cylinder The atmospheric pressure is 75 cm Hg

an

J O]

M,

Fig. 4.1
{a) {i)  Calculate the gas pressure, in cm Hg.
]

gas pressure = 75 + (650 - 5.0)
135 em Hag

gas pressure = 135 cm Ha [B1]

(il Given (he density of mercury is 13 600 kg/m’. calculate the gas pressure in
Pascal

Qa5 pressure = hxg

ﬂ

=135 13600~ 10
100

= 133 600 Pa

qas prassure =184 004 Fa [B1]

{b} Fig. 4.2 shows a car windscreen washer pump.

——
\I\1.|.I.||||.I[.l|i
et .
.
ou'let
pall .~ plunger pushed
velves . o inand out to
e P operale washer
inet m/ )
Al cylinder
(L5
__ waler cantainer
[ )
Fig.4.2
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4 (b} The plunger can he pushed 'n and il to open the ball valves A ang B to facililate
lhe flow of water from the water container at the boftom to the jel in front of the
wingscreen

(i If the cross-sechonal area of the pision is 16 cm’, calculale the amound of
force exerted al the phunger in order to create 3 force of 100 N at Ihe jet.
The crass-seclional area of the mouth of the jet is 2 cm?,

iM1]

force = 800 N [A1]

i) State and explain how 1he force catculated in (#) will differ if some
air bubhles enter into the systermn

Thez force will be hi
be transmi i

Explain why a sleeping bag 15 made of two layers of plastic and woolen malerial
o keep you warm on a cold nighl and how il will become useless if Ihe layer is
wet,

s
with_the double layers, there 15 air trapped. Air is a poor conducter of heat,
thus sur body's heat is nat lost easily {B1] When the layer is wel, evaporation o
water will take away our body's heat, cavsing us to feel cold. [B1)

{b) Fig. 5 shows part of a table lamp.

Fig. 5

Explain why there are holes in the shade of the lamp.

Warm air, being less dense, rises fram the lamp by convection, [B1] With the
holes, this warm air is not trapped. [B1]
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{a) Fig 6.1 gives the names of five compenents of Ite electrosmagnetic specirum.

[ ‘gamma rays | micrgwaves | X-fays

Fig. 6.1

One cf the componenls of the eleciromagnelic $pecirum in Fig 6.1 i5 noln

{1
the correct position. State Ihe name of this cormponent

Microwaves [B1]

Explain why wultrasound is not a component of the eleciromagnelic
spechrurm,

{i)

Ultrasound is a longitudinal wave whereas elactromagnetic waves are

transverse waves. [(B1)

Information can be transmitled by light in optical fibres. in copoer wwes, of
by an eleclromagnelic wave. State one advantage of using optical fibres to
transmit informalien rather than using copper wires.

{iii)

It is cheaper { iransmits faster / Is more efficient in carrying
informatlon. [B1 for any one advantage|
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(b)

RADAR. short for RAdic Detection And Ranging. has many applications. [t is a
system used lo detect and determine the distance ol cbjects such as aircraft,
Sirong radio waves are Iransmitted and a receiver lislens for any echoes. Fig. 8.2
shows & radar station that has delecled an incoming aircraft,

Fig. 6.2 Fig. 6.3

F.g 6 3 shows the display of A &.r o screen. A represents the pJlse o' the emitied
radio waves while B represents the pulse of Ihe echo Time base is set at 02ms
per division. Radio waves traveis al a speed of 3 x 10" mfs Using Frg. 6 3.
deterine the distance of the aitcraft from the radar slation.

2d
[ -]
t
2l
3-10° . ; : M1, M1
o loz<i0 ) ﬁ _
d= 180 000 m

dislance = 180 000 m (A1)

Fig 7 shows the graphs of current against voltage platied for bulb X and wire R.

Surrert A

IR NN A U R ; weliage i v
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7 ({a) H lhe length of wire Ris 1.5 m and the cross-sectional area is 20 x 10° mé,
ralculate the resislivity of the wire.

27.5 181]

15
75 7 M1
20-10 ) M)

/=100 10° 0 m
resistivity = 1.00 x 10° 0 m (A 1]
iby Bulh X and wire R are connected in parallel to a 3.0 V cefl. Calculale the currant
passing through the cell and [he resistance of the bulb.

curren| = 0.4C + Q.50 [B1}
=(0.90 A

current = 0.900 A |B1)

3
0.5
= 6.0

=

fesislance =

o O

resistance = 6.00 3 [B1]

8 Fig. 8.1 shows part of the mains elecirical circult in a house. Two :amps A and B, each
raled al 6C W 240 V. are connected Ic the live wire (hrpugh fuse X, An eleclric keltle,
‘aled at 840 W 240 Vv, is connected to 1he live wire though fuse Y. Fuse £ prolects the
whale crcull, The electric kett'e has a metat case which is ccnnecled to Earlh. The
mains supply voltage is 240 V

- @
: hsttie
T)/H@lk \\l |a .
E X b..,.’\\ B
e 2. b Y e —
neutral healing
mang — alement X
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A. 10
8 {ay Calculate the current in fuse Z when the elecinic kettfe and both the lamps are
switched an,

current [M1]

current = 4,00 A [At)

(b} A faull develops in the eleclric keltle, causing a current of 10 A in fuse ¥. The
lamps 4 and 8 remain swilched an. The maxirurn current ralings of the fuses
are shown in Fig. 8 2.

Fuse X | Fuse Y | FuseZ

currenl raling 7 A 3__|__s 15

Fig. 8.2

Deserbe and explain whal happens ta each of Ihe fuses X, ¥ and Z at the instant
when the Tault develops

hange in the amount of current
fiowing through it which is less than its current rating. [B81] Fuse Y will melt
and break the circuit as the amount of current flowing through it is more
than its current rating. [B1] Fuse Z will be unaffacted as the amount of
currgnt flowing through it is less than its current rating, [B1]

9 Fig. 9.* shaws 8 quality control selup of a factory producing magnets. Newly produced
permanent magnets are positioned on a conveyor bell and are moved under a
delecting device. This device consisls of a coil of wire, wound on a soft-iron core and
connected to 3 sensilive voltmeter.

V ) sensitive voltmeter

mnO..__.lm

MImom,:.cn
B

A B C D E F G

N A
— =
movement of belt

Fig. 9.1
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1

9 As the conveyor bell moves along al constant speed, voltage pulses are recarded by
the vollmeler. These pulses are sent to a c.r.o. and they are displayed in the graph
shown in Fig. §2. The letters A to G correspond to the positions on the bell as each
magnel passes under ihe coil

v
..ﬁ A B C D E F G
0 | o Faul aN Doyt
4 W LV N AV A
Fig. 9.2

(3} Explain why these pulses gcour as each magnet passes under the conl

Ag the magnet passes uader the col, the coil experipnces a rate of change of
magnetic flux linkage [81] which induges an electromative forco, [B1] thus

1hese pulses oggur.

{b) FExplan why Ihe pu'se produced by eact magnet has a posilive and a negahve
region.

Either

As ihe magng! approaches lbe ¢oil the coil experiences 2 ¢hanging magnatic
flux that induces an emf In one direction to try to repel the magnat. [B1] As
the magnet moves away from the coil, the coil experiences a changing
magnetic flux, producing an emf in the oppesite direction tg try lo attract

the magnet. [B1]

Or

As the magnet approaches \he coil, the goil will induce
north poig as ke poles repel to resist the magnet from approaching it and
thus produce a pulse ol positive reglon. [B1] As the magnet moves away from
L 1t will induce a current in the apposite direction to produce a south pole as
urlike poles altract to resist the magnet from_moving away and thus produce
a pulse of neqative region. [B1]

Foi
Evamwar 5
Lise

10

{¢) State ene way 1 which the detecting device can be made more sensitive !

Increase (he number of turns in_the coil / Move the coil nearer to the

permangnt_ magnet [ ingrease the speed of the conveyor belt [B1 for any one
wavh

{d} Slate how the pulses are affected if the soft iron core is removed.

The amplitude of the pulses wili be smaller. [B1]

GELE AEUF PRY PR PRELIVZ 1B TYL A
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Section B [30 marks]

Answer all the questions from this seclion.
Answer only one of the two alternalive questions in Question 12.

A domestic room heater burns natural gas to generate heat for a family,

Table of information
Deascription Valug
Oulput power of healer / kKW ) 45
Energy oblained from burning 1.0 m" of nalural gas / 30
_Average denstly of gas /kg m* _ - 072 _ |
_Specific heat capacity of nalural gas f dkg "¢ ] 990
"N.mber of gas molecules in 1 Omol of gas | '§02x107 |

Fig. 10

Using ne infarmation in Fig 10

(a}

ib}

show thaf the volume of gas which mus! be burnt o produce a steady power

odiputof 4 5 kW is 6.9 < 10 'm each minute

A

energy generaled by heater = (4 5 x 107 = (1 * B3}

= 270000 B1]
_ﬁﬁoog _,_
. L 5 N
volume of gas burnt to produce 270 (00 ) = | ._%w -17 112l
|
] . _
i
= 0.006 9m®
=69 ¢ 10" m* {show) [A1]
calculate
i the mass of naturaf gas hurni in cne mirute
mass = 072 < (5.9 % 107 M1

= 0.004 97 kg

mass = 0.004 97 kg [A1]
(0 00488 kg is also acceptable}

(i) the number of molecules of natural gas which pass thraugh the burner each
minute if the molar mass of the gas is 1.6 x *07 kg/mal.

497
00.004 57 kg of gas confains _‘umh..ooﬁw .,* =0.311 mole of gas. B1]
A0
nurber of molecules = 2 311 = (6 D2 x 107
=187 %10

number of molecutes = 1.87 x 103 [B1]
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(

10 (e} Explain why the healer cannol be operated using a 13 A 230 V socket. Include a
suitable caleulation in your answer.

4.5> 107)
230
=196 A [B1]

This current is much higher than the fusea rating of 13 A, [B1] The fuse will
melt if the heater is used. [B1]

11 Fig 11 1 shows a simplified d.c. molor.

Fig. 111

{a) Stale the dirgction in which the cail turns when the switch s clnsed

The cail will rotate anticlockwise [B1]

{b} Explain why the coil lums when the swilch is closed.

The magnetic fletd created by the current flowing in the coil interacts with
the permanent magnets. [B1] This will produce a resultant force, causing
the coil to turn. (B1)

{c}  The roiating coil is a rectangle A8 has a length of 0.04 m and 8C has a length of
2.03 m. Il the tota! fumning effect of the coil is 0.6 N m. ¢alculate the force on each
side of the coil which causes the turning effect.

The force nn side AS is the same as thal en side CO.
(0.03 _
20

=08 B1]

(B1]

force on side 48 =20 N

force on side CO= 20N

GESE AL XP Pey P2 PRE_INE 15 TYL
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11 Fig. 11 2 shows the variation of the momeni of the cot with lime

momen| f N m

\ \\,/ \ /,/\ ,,,k .

Fig. 11.2

» Imets

n T

{dy FromFig 11 2. s!'ale ihe number of complete raunds ihe coil has rotated.

The coil has rolated 2 complete rounds [B11

(e} Siate and explain the positicn of the coil al which the moment weould be zero,

The momeni would be zerg when the coil is at the vertleal position [B1] as
there is no Force acting on Lhe coil al this position [B1]

{fl Cescribe two changes to lhe graph if the current in the coil is reduced.

The amplitude of the graph will decrease, [B1] The number of eyclas in the
grapb will fewer for the same period of time. [B1]
§
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EITHER

A Ihermistor is placed in an environment where the surrounding temperalure increases
a constani rale of 1 " C per minule. The graph below shows how the resislance ot a

thermistor changes with its surrounding temperalure

recetaree o Q

aon bo-

(@

pu }

-

3 4p B3 B0 190 120 140
Fig. 12.1

Describe  how the resistance of a thermistar charges with surrounding
temperature.

The resistance decreases_as the tamperature increases [B1]ata decreasing

rate. [31]
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The thermisior 1s connecled in serigs with a bulb of resistance 10 Q. They are then
conneced in parallel with a heating filament of resistance 10 @ which is meuntad very
close tc the thermistor as shown in Fig. 12 2

(&)

(<)

{d}

Iermistor 10 £ hullz

— G Sy
10 {7 heaung Mamen?

—

Fig, 12.2

Vhen the switeh is closed. the bulb fails (o light up at firsl. Explain why the bull
siowdy hghls up after a while,

Initially the thermistor is ve
thus current lNowing through the thenmistor and the bulb is very low. [B1}
amperature of the heating cail_increases, thermistor's resistance

Cetermine the lemperature of the fhermistor when a current of D.025 A fiows
through the light bulb.

nd. across buld =026« 10
=025V [M1]
pd across thermisfor  =15-025
=25V (M1]
. ) 1.25
thermistor's resislance = - -
0025
=500 IM1]

lemperature = 100 °G [AY)

L]
¢ aleulate Ihe effective resistance of (ke whole circuit when the temperalure of the
Ihermistor 1 100 °C

1 1 . 1 (M1]
R 0 (50 10)
R=8570

effective resistance = B.57 O [A1]
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OR

(a)

(b}

fe)

{d}

17

Stale Faracdlay's Law.

Faraday's Law states that the magnitude of the induced el
condugter is proportionzl to the rate at which maqnetic fiald lines are cut
by the conductor. [B1]

State Lenz s Law

Lenz's Law stales that the induced currant 5 always in a direction to oppose
the change producing it. (B1]

Expla r. how Lenz's Law demonstrates the Prnziple of Conservatior ol Crergy
il the inducead current in the coll moves in the direction to create a magnetic
field to attract the magnet, no work needs to be done to move the magnet
towards the coil and yet the kinetic energy of the magnet and the alectrical
gnargy in the coll contipue to inctease. This viclates the Principle of
Conservation of Energy where enerqy cannot be created ar desiroyed. (81]
Hence, accordin Lenz's Law, the induced current has to flow in a
direction to creale a magnetic field to oppose the approaching maqnet, [B1]

in Fig 12.1. & varying magnelic field is generaled within the square loop ABCD.
The magnetc field 15 pointing into the_page and ils magnitude also increases with
lime. Surrourding the magnetic field is a length of conducting wire of negligible
resistance Lhat forms a sguare loop ABCD. At the midpoints of sides AD and BC.
two identical light bulbs X and ¥ are connected respecively.

5

Sy -

Fig. 12.1 Fig. 12.2

{1 Wil reference to Fig. 12.1, cemmer 61 whether buibs X and ¥ wall light up

The magnetic flux linking the sguare ioop ABCD changes with time.
An electromotive force is induced in the Igop. causing an induced
current to flow in the loop. [B1] Since there is current flowing, both
bulbg wlll light up. [B1]

GhS ALYP PHY T2 CRELIRAZ 15 TYL
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A flexible wire with negligible resistance is connecled o the midpeoint of A8
and CD as shown in Fig 12.2. This produces a short circuil

Afler the shorting wire s placed. discuss what you thmk will happen {0
bulb X

Bulb X will continue to light up. |B1] The circult with bulb X st
contains the changing magnetic {ield, thus an_induced current will

flow in the wires leading to a potentia! difference across bulb X [B1]

bulb ¥

Bulb ¥ will nol light up. [B1] The cir
changing magnaetic fietd, thus no current flows in the wires, [B1]

END QF PAPER
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READ THESE INSTRUCTIONS FIRST

Write your Exam Index Number in the box provided at the top of this page and any separate

anawers paper provided.
Write in dark blue or black pen on bath sides of the paper.
You may use a soft pendi for any diagrams or graphs.

Section A
Answer all questions.

Section B
Answer alf questions, Queskion 11 has a choice of parts to answer.

Candigates are reminded thet all quantitalive answers should include appropriate units.
Candidatas are advised 1o show alfl their working in a clear and orderly manner, as more marks
are awarded for sound use of Physics than for comact answers,

The nurmber of marks is given in brackets | ] al the end of each question or part question.
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‘ Totai ) {80

This question paper cansists of 21 printed pages

Angla-Chiness School {Garker Rogd)
Secfion A
Answar all the questions in this section,

Fig. 1.1 shows a ship-to-ship cable used 1o fransfer peaple and goods from one ship to
another.

{a} A 500N object is suspended at the mid-point of the cable ABC. By using a suitable
scale drawing, find the tension present in the cabie AB and BC.

surface of waler

Lo

Fig. 1.1 {not drawn Lo scale)

tension in AB= ... ...
tensienin BC = ... ... ]
{b} 'When bolh ships are maving apart, the cable may break and cause severs injury.

Sugges! why an almost horizental eable is more likely to break as compared to the
cable i {a).

{1
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Anglo-Chinese Schoo! (Barker Road) Anglo Chinese School (Barker Road)

{cy Calulate the efficiency of the piling process given that 50 000 J of energy is corverted 3 Fig. 3.1 shows 3 magnet picking up an iron coin,
sound and thermal energy.

magnet

iron coin

| — —t ]

officiency = ... cooocrriren i e (21 Fig. 3.4

The cain hat 2 mass of .02 kg.
The initial atractive force on the iron coin by the magnet was 0.3 N.

{s) Explam why there is an atiractive force on the iron coin by the magnet.

12
{b) Calculate

(i} the initial resuftant force acting on the coin,

resultantforce = ... ... [2]
tiiy  the initial acceleration of the coin.
accaleratioh = ... ... (2]
5 Secondary 4 Expoess Physics 5053 Predminary Examination 2075 a Secondary 4 Exprass Physics 5059
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Angto-Chinese School (Barisr Road]

Fig. 6.1 shows the screen of a cathode ray oscilloscope. The time-base is set at 0.4ms/mm
and the length of the time-base sweep MN i 130mm.

e /

\ N
\\\ /
/ .
/! :
m L\ 7 ;
,l X Y z"

i 100 rmm w\‘

N e

Fig. 6.1 scaled diagram)

{a) Caiculate the time represented by MN.

time= ... . ... ... ... [1]
(b} A radar signal, sent from the radar station ta a distant aircraft, is disptayed on the CRO
at X and the signal received back from the aircrafi is displayed at Y. The speed of

radic waves is 3.0 x 10" m/s. Calculate the distance of the aircraft from the radar
station.

distance= ... ... (A

{c] State why the signal displayed al Y is ker than that at X,

i1
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Angla-Chipase Schoof (Barkar Road)

Fig. 7.1 shews a thin comverglng lens used to improve the efficiency of a solar cell.

Bgh! rays
from Sun
lens
solar cell
Fig. 71

Fig. 7.1 is drawn to scale.

{a) {i) State whal is meant by the focal point of a lens.

[1]

(i} On Fig. 7.1, draw construction lines to deterrmine the local length of the fens.

focal length = . ..
2
{b)  Explain how the bens affects the amount of electrical power generated by the solar cell.
i2]
{¢) Thelens is replaced with a replacement lens that has a longer fecal iength campared to
the sriginal lans.
Stale and explain whether the replacement lens has to be placed closer or further away
from the solar cell in order far the efficiency of the solar cell to remain the same.
1)

Prekminary Examination 2046 10 Secondery 4 Express Physics 5009
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Angia-Chinese School (Aarkar Resd) Anglo-Chireze School {Barker Road)

The cans are attracted 1o the eleciromagnet through the process of induced magnetism,

Section B (c}
Descrbewhal is induced magnetism,

Answer all the questions in thig section.
Arswer anly ohe of the two altarnative questions in Question 11,

4 In recycling plants, electromagnets are usad lo separate emply drink cans from the rest of the
othar materials. Fig. 9.1 shows an example of an eleciromagnel used Lo lift some cans.

(d) From Fig. 9.2. stale and explain the relationship between hard magnetic materials and
thair electrical resistance.

(2]
(#) Fig. 9.3 shows how the weight kfted by the electromagnet using malerial H core is
dapendent on the current in the Coi.
S0 T= T
[ S o - T
i £
Fig. 9.2 shows the dala for four cares made from different materials. 0 2 ; _...
Material Density /gem>___ Relative Parmaability | Resistivity / Om 5 S Rt et ot
H 7.87 5000 1x 107 30 £ A : P
| 7.85 1000 22x 107 ; 3 a i ;
J 8.80 800 6.84 1 107 weight / N i AT N A T T
K FXi] 1 2,62 x1€7 b B e R e !
Fig. 9.2 iR T 1 T
] Y O :
The relative permeabikity of a material is the ease at which the material can be magnetised. 10 = 5 :
The strength of the magnst increases with the ease at which 8 material can be magnetised. ..... At T s £
- e S ey e : 1 &L.rw“."
(a) Ideniity the best material o be used a6 an slectromagnet core for lifing the mosi number Y 5 " " - : . ”
5. Exphain wihy.
of can phain why current A
Flg. 5.3
(i) Suggest iwo methods to modify the slectromagnet to [iff a heavier load.
1l
(b} 1l material K1 used for the man ufacture of the drink ¢ans, explain whether there is an
increase or decrease in the number of drink cans thal the electromagnet is abte to bt
compared to the cther materials. a
{ii} ©nFig. 4.3, sketch the relationship betwaen weight and current if material } is used
forthe core. [l
3]
13 Sacondiry 4 Expross Prysics 5058 Prolimmary Exgmination 2016 14 Secondary 4 Exprosy Physics 5069
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Angio-Chinese School (Barkar Rogd)

(# Expiain how the circuit in ¢{l] mcreases Lhe brightness of the lamp in the train as it

enters the tunrel.

[2)

d) ) Thelamp in the train is connected to 3 12 V dry cell. which dissipates energy at a

rate of 270 mW.

Caleulale the current flowing through the lamp.

curent = |

1]

{lij The lamp ¥ses an input transducer Lo control the brightness of the lamp in the

trair.

Define the term input transducer.

Prebminary Exermiaation 2076
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Angio-Chinese Schoo! (Bamker Rosd]

EITHER
A vacuum Task is a conlainer that keeps a substance hot or cold by means of a double wal
enclosing avacuurn. Fig, 11.1 shows a cross-sectiona! view of @ vacuum fiask.

stopper

\

Silvered surface

vacuum

Fig 11.1

{a) Explain why it is not essential 1o close the lop of the vacuum flask to keep waler cal for
a paricd of time.

M
{b)} Expiain how a silvered surface is able to keep water in the flask cold.

i1l
{c) Expiain the ways in which a vacuum flask keeps hot fiquid warm far a long time.

(2]
(d} Whena flask was filled with hot water, il felt warm.

Identily and explain the tault(s) present in the fiask.
i3
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Angto-Chinese Schoo! (Sarker Road)

(d) Determine the cumrent in each of the fuses when all the appllances are swilched on.

cument in 2 Atuse = ..
curentin 7 A fuse = |
currentin 10 Afuse= ... ....... . ... [3]
{@) With all e appliances being switched on, the live wire touches the neutral wire al switch

X,
() Descrive and explain the effiect on the lamps, fan and fuses when this fautt
happens.

2]

() Suggest sralher device that can replace the fuse in tha circuil Stats the
advantage of using the device instead of the fuse.

M

End of Paper

Prefminary Examiation 2016 21 Secondary 4 Express Physics 5058
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Anglo Chinese School (Barker Road)

2016 Sec 4 5059 Prelim

1 5] r21 D |
2 A 22 D]
3 [} 23 =)
4 c 24 c |
H] A 25 =]
| & c 26 A
7 A |27 c
8 a il D )
9 ¥ 29 3]
10 B u 1+
1|8 31 B
12 ®m 3 B
13 IP 33 D
(14 _|B 34 A
15 [¥ 35 [
i6 |B 36 8
17 |8 a7 A
8 [B k1) C
(18 'EB T 3
1B _fe0_ jB |
Qan ANSWars Marks | Marksrs' Commaents
T 1 (@) | Scak 1 cm : 50N (490N - 510N) 61 [Students made common
ar 1ea: 100M (230N to 520N} B1 | mistakes in the identification of
Comect shape 81 the direction of the tensionat
Comeacl direction of amows B1 | forces. Most studants make the
Tansion = SCON mistake of pointing the
tensional forces towsamnds the
Commeants: weaight,
Srale must be mentioned and not inferred Most students have trouble in
irom the vector diagram. identifying that the two
tensional forces will act to have
& resultani upwards force.
Students coukd praparty identify
a proper scale.

{b) | As the angle betweeh the ropes increase, Generally well done atthough a
tension in the rope increases. causing it to few students made the ristake
break, Al of using momenls lo answer

the guestion.

(o [() | Total clockwise moments Many students had trouble

aT{25) + W20} M1 jdentifying the correct

= 100{25)+500{20) perpendicular distances to

= 2500 + 10000 = 12,500 kNm Al calculate the moments cause
by each farce.

() | Take rnomenis about E, Mosl students got this question

cortect due to ecf. Studenls

T(25) + W(20) = Fg(35) M1 wers ahle io identify the comect

12500 = Fa(35) perpendicular distance.

Fn= 357 kN Al

Z [(@) | GPFE=mgh
=5000 x10 x 4 M1
=200, 000 J Al
(b) | Loss in GPE = Gain in KE Mast sludents were able lo
200000 = 0.5x 5000 x w2 M1 equate the GPE to KE.
| |v=8.94mis Al
() | Eficiency = (Cuiput / Input) x 100% Most students were able 1o uss
= (150 000 f 206 003) x 100 M4 the commect values to calculate
=75% Al the efficiency. Some students
showed lack of understanding
and used 200 000 / 260 000 to
caloulata
j‘ (28} | Iron is a magnetic material. M1 | Mosl students were able to |
The coin becomes a induced magnet correclly uae tha term magnelic
which cause an afiraclion between the Al material. Some studens use
ctin and the magnet. magnetic object and were given
Comments: B BOD marks.
Accept magnetic object (given BOD), . Studants were unable to
magnatic conducior is nat accepted. adequately explain the second
An explanation involving magnetic poles paint on the induction of
being induced and therefore attracting _._._wn.ian propartesipalarity on
. each other because uniike pakes atiracl, the coin,
by |l [F=0.3-{0.02x10) M1 | Soma sludents were unable lo
=01N Al identify that the attractive force
and weight acted in opposile
direction.
{iy | F=ma Most were able to get this
=011002 M1 guestion correct due to ec!
1 = Smfs"2 Al
“ 4 | (a) | Atmospheric pressure of 76 omHg, acts on Most were able to get answer
1 the sk rface of mercury resenvoir, M1 that atmospheric pressure acted
Tre pressure at Y will only be due to the on the surface of the mercury
mercury acting above it, so the mercury but anly & small percentage of
will rise to & height of 7éem Ha, Al students were able to identify
thal the pressure at ¥ was due
to the height of mercury above
it
{b) | Pressure = density xg x h i
= 13 600 x 10 x {76/100) M1
Pl = 1.03x 107 Pa i
! (c) | Pump more air into the bell jar through lap Maost students were able to give
E A1l | sound and logical answers.

Or any logical answer

Comment:

Aecepl
1) increase température in the jar
2) brAng to lower elevation
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i | The cument required lolifiten can 6f 25N is 26

A_ When the cumrent is doubled to 5.2 A if can
| |enlyifluptodON.
_ Thre electramagnet is unabie to lift 20 cans
which weigh 50N

{M1]

[A1]

d | Usea stronger magnet Al Some students incorrectly used
increase the amount of coils in the Al soft iron core. Conlext of
solanoid. problem makes this methad to

i increase the curent impassible.
Cornment: i
Do not accept the use of a soft iron core. "
Agcept - throw the magnet in at a higher ,
speed. | -

(a) | Material H Some students
Its high relative permeabdity allows the materialto | [A1] | incomectly identified K
ba magnatized easily as the best material

due to the kower
density. The
pemeability is 5000
times groater in H
compared to K, while
the density is 3 times
greater. The effect of
the increase in
pormeabikty oulwaighs
the increase in density

(b) | Number of drink cans are reduced.

Maerial K is difficult 1¢ magnetize compared to AN
material H I, J

(c} | Inducad magnetism |3 the process in which an Mosl students had
object made of a magnetic maienal becomes a Al troutila defining
magnet when 4 is nesar or i contact with a magnel. induced magnetism
Commenl; adequately.

Accept if 'magnetc material' is repiaced with
‘magnetic object’

{4} | Hard magnetic material corresponds to low Veory few students were
resistivity. [A1] | able to use the data to
Sirce resistance is proportianal to resistivity, hard comecily identify the
magnetic melerials corresponds to low resislance. | Al relationship between

hard magnefic
materials and
resislivity. An even
smaler amount of
students were able 1o
relate the quantities
resistivity and
resistance

te) |i increase curent in the coil. [A1]

: \ncrease the number of tums in the coil CAaf)

i . A cune below curve for material H {A1]

101 ta) _ 1: There is no chaage in the surrcunding ght [A1] | Most students were
! intensity able 1o wientify that no
. change in extarnal light
- 2: The lamps are already operating at its maximum | [A1] | condition as a reason
powat / brightness but were unable to
identily |hat the lamp
Comment: has reached the
Accegt if the idea of light intensity is nof changing is maximum hrightness
shown. as a reason.
ib} | Steeper (A1)
Value of brightness reach the same max level a1}
Hightness »
nnide
coach
to
N ;
0 5 ) I
{€) | T | Correct circuit symbols used [A1] | Most studerts
Correct connection with LOR in parallel with Incarrecty drew LOR.
" jamp [A1] { A large number of
: sludani were unabia to
12V draw a cormect circuit.
.?m_-..l.
Ir
L—
[
i | As the trmin enters the tunnel, the intensity of [M1] | Mosl students
the surrounding light decreasas, the resistance ncorrectly identified
of the LOR increases. the relatikonship
tetween the brightness
The higher the resistance. the higher the of external condition
voltage acrass lamp, therefore increasing the [A1] | amd resistance of LDR.
brighiness of the lamp. Mast students were
unable to identify the
| effect of increasing the
L | resistance of the LDR.
yli [aP/v Some sludents were
' = (270 x W0} 112 unable to chenge
=0.0225 A (A1] | millawatt to watl.
i | npul transducer is an electrenic device that tA1] | Dafinition was poorty
converts non-electrical energy to electrical done

energy.
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Candidate Name: S, Class:

Section A (50 marks)
Answer all questions i this section.

Index No: \_

a part of life.

DUNMAN SECONDARY SCHOOL

where ... discemment, discipline, daring, determination & duly hecame

4 John and Jeremy were staying at a high-rise building but on different floors as shown in
Fig. 1.1. The height difference between the two floors is 10 m.

When John dropped Bail A freely, he started his stopwatch. Two seconds later, Jeremy
dropped Eall B freety.

PRELIMINARY EXAMINATION 2016
SEC 4 EXPRESS
PURE PHYSICS
5058 Paper 2

1 hour 45 minutes
0800 — 0943

Candidates answer on the Question Paper.
No Additional Materials are required.

Bafl A ==

mm__wﬁ.!

14 September 2016
Wodnesday

34

READ THESE INSTRUCTIONS FIRST

Write your name, index number and cJass on all the work you hand in.

Wirite in dark biue or black ink.
You may use an HB pencil for any diagrams, graphs.
Do not use staples. paper clips, glue or comection fluid.

Section A
Answer all gueshons.

Section B
Answer all questions. Question 14 has a choice of parts to answer.

Candidates are reminded that all quantitative answers should include appropriate unils. e

Fig. 1.1

(a)  Skeich and label the speed-time graphs of bath balls for the first 5.0 s in Fig. 1.2,
according to John's timing as recorded by his stopwaleh, You may assume that
lhere is no air resistance as the balls f2ll and the acoeteration due o gravity is
10mis?. (3}

speed /m 5"

501 \_1 ——e

The use of an approved scientific calculator is expected, where appropriate. . S

Candidates are advised to show all their working in a clear and orderly manner, as more
marks are awardad for sound use of Physics than for comect answers.

At the end of the examination, fasten all your work securely together and submit Section A
and B separately. The number of marks is given in brackets | | at the end of each question

or part question.

T

20/ -

i

N U
|
1

00 1.0 ~ time fs

This question paper consisis of 21 printed pages including the cover page.
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5

&

(b}  Using ideas about molecules, explain why the pressure of neon gas in the vesse! (¢) The car's engine outputs a constant power of 50 kW during Ihe joumney. Calculate

falls when the temperaiure decreases.

the work done against friction in moving the car fom X to Y.

work done against friction=___._................[2

A car of mass 1200 kg travelling at a speed of 3.5 ms teaches a rough indline as shown §  Fig. 5.1 shows two aluminium biocks which are identical excepl that one is painted white

in Fig. 4.1. X is the bottom of the incline and Y is a point 45 metres vedtically above the

and the olher painted black. Both blocks weigh 50 N each and are placed on a table,

ground. The car maintains its speed as it travels up the incline. The distanca alang the The inifial femperatures of both cubes are 80 °C.

incline between X and Y is 70 malres.

Fig. 4.1

{a) Calculale the rale of energy gain by the car as it travels from Xto Y.

rate of energy gained = ...

{b} Calculste the lotal enemgy of the car at Y.

fotalenargy = ...

black while

Fig. 5.1

{a) The specific heal capacity of aluminium is 0.9 N(g°C} and the lemperature of the
mom is 30 °C. Calculate the thermal emergy given oul by the black painled
duminium block as it cools down te room tfemperature.

thermal energy = ...l

{b}  Seetch the temperature-time graph far bolh blocks. Label your graph cleary with

UUTPTUURURTORRY )/ appropriale infarmation.

temperature ! °C
Fy

2

» fmefls
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9
(a) When the swiich is closed. the galvanometer deflacls to the left. Using ideas

about the flow of electrons, stale and explain which sphere is at a higher
potentiat,

£2]

(b) The switch is opened. State and explain what happens when sphere X is earthed.

[2

9  Fig. 8.1 is a circuit containing a 12 V cell, an ammeter, a variable resistor and a light
ulb. Assume that the light bulb is an ehmic conductor,

12V

Fig. 9.1

When the variable resistor is set at 15 01, the ammeter reads 4.1 A,

{a) Calulate the current through the light bulb.

current through the lightbulb = ... 12

(b} Calculate the resistance of the light bulb.

resistance of the ightbulb = ... [1]

10

{c}  The resistance of the variable resistor is reduced lo 5.0 {1. State and explain the
changes, if any, 1o the brightness of the light bulb.

(2

10 A straightwire AB is moved across a magnetic field as shownin Fig. 10.1.

_
N lm

{a} On fig. 10.1, draw the direction of the current in the wire AB when it is moved
across the magnetic field. 1]

{b) State two factors which determine the value of the induced emf. measvred
petween A and B.
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{(a) Indicate on the Fig. 11.3, the pole of the induced magnet on the portion of the
guitar string nearest to the permanent magnret. 1]

(B} When the guitar siring is plucked, il vibrates at a certain frequency, 1. Explain how
the vibration of the guitar string induces an aternating electromotive force {e.m f) in
the pickup coil.

End of Section A

14

4 Pure Physics Preliminary Examination 2016

Answer Schome

Ha)

speed/m 5!

s0l- ;

” _ ; time /s
00 10 20 30 40 50 _

- Comect fines with A and B labelled B1]
- Aard B suggested acceleration at 10 mis?2  [B1]
- B staris 2 sec later [B1}

- -imark for curve A or B

{b) | Distance covered by Ain 5 5= ¥ x5 x §0 = 125m
Distance travelled by Bin3 s =1/2 x 3x30 =45m HTHZ: (no ecf)

Height difference = 125 — 45 = 10 = 70 m [A1]

2{a) | Sutabk scale used and staied o MI]
Parallelogram or triangle method attempted (with double arrows to indicate resultant
foroe) {as shown) 1]
All farces (40N, 55N} and angles labelled {as shown) M1]

By measurament from diagram, magnitude of resultant = 38 N
{acoep! 34 N 10 42 N) [At)
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Corect graph [B1]
Max voltage 2V and T=10s shown B
[— .
11(a} | N and § peles labelled comectly in Fig. & 3 [B1]
' S
T3(0) | When the guitar string vibrates, the induced magnetic fieid an the stnng fluctuates,

produces a changing magnetic field in the pickup coil.

This causes & rate of change of magnetic Rux linkage with the pickup coll. An emfis
induced. {B1]

As the magrietic flux linkage increasas and decreases when the string vibrates, thia sets
up an altemating em.f.

Or Acrording 1o Lenz's law, the curment induced will flow in a direction as lo oppose the
motion causing it [B1]
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DUNMAN SECONDARY SCHOOL
SECONDARY 4 PHYSICS 5059
PRELIM EXAMS 2016 PAPER 2 SECTION B ANSWERS

(12(a) | Pressure is defined as the foroe acting per unit area. B1 |

12 {bi} [HY-B0-549m B1for |
HY-100 - 686 m bath

. i correct
12 {Gii) | The pressure increase with depth. The greater the depth the B1
| grealer the pressure acting on the vessel.
._M?;,t":hhnwwmxu.obexaoﬁmmmgvnHN.mm...q_ﬁﬁ M1
Al
(12 6000 000 = h (1000X10) + atm pr
(biv) = 10000h +10° 81
h=590m
The vessel will dive to a maximum depth of 600 m. Henca B1
HY-100 steel should be used.
12 (c) | The submarine sinks and rises by agjusti density to the B1
water around it.
By taking in more water and expelling air, the submarine
increases its mass and henice increases its density as compared | B1
ta the water, causing it Lo sink.
By expelling water and taking in more air, the submarines
decreases its mass and hence decrease its density as compared | B1
ta lhe water, causing it to rise.
13 (a) | The coil will rotate anticlockwise B1
13 (b} | When current flows through the ¢oil, there will be magnetic field B1
interacti ith th _This will cause force to |
_ | bepred B1
13 (c) | Moment due lo one side of the ooil = 0.6/2=0.3 Nm B1
Force onone side of coil =0.3/{0.03/2}=20N B1
13{d} | The coil has rolated 2 complete rounds. _ | B
13 (&) { The moment would be zero when the coil is B1
pasition. This is because there is no force acting on the B1
that position and thus moment i3 zero.
-Rejec! mormentum is zero, perpendicular distance is Zero.

"13 {h | The ampli of graph wall and the speed of the coil will | B1
reduce which reduce the number of cygles in the graphiffrequency | B1
decn 5 fperiod | S, |_

14 EITHER

{a) For the same power. higher voitage results ir {ower currert, less : B1
electrical power would be logt as heat for lower current since P | B1
= °R,

{b} Thick gables have | nce. Hence less heat is lost from | B1
the wire_

! {c) Tum ratio : 1:40 B1

L) (F=N
| = 500 000/ 250
1=2000A B1

23
iy | Ipfls = Vsivp
Ip 2000 = 250110000 Ml
Ip=50A Al
@) |P=PFR
=50¢ x 20 M1
= 50000 W Al
=50kW
(€} (@) | Power drawn fram power station = 500 KW + 50 kW
= 550 kW B1
14 OR . i}
(a) "Tne switch is wrongly connected to the neulral wire. The switlch | Bl
should be connedled to the LIVE wire
{bi) 0A 81
(bii} P=IV
S50=1x 240 M1
1=0.208 A Al
P{hii) | 3x0.208=0625A i . Bl_
. (¢} Afuse is used to prevant excessive current from flowing in Bi
the circult When there is excessive currant flowing in the circuit,
the jow resistance wire in the fuse will get heatod up and blow. | B1
Thus breaking the circuit
{d) Ifthe switch and fuse ara on the neutral wire, when the fuse
blows or the switch is tuned off, the appliance is still live’ ot not | B1
.| cedn isclated from the live wire
(e) E=PPRt=2x2x15x15x60 M1
= 54000 J Al
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1 Pendulum A makes 20 complele ascillations in 10 s. Pendulum B makes 15 complete
oscillations in 15 s. Bolh pendulums were displaced by a small angle before their

ZHONGHUA SECONDARY SCHOOL oscillatiors.
Pre _mamJNQ Examination 2016 Which of the follawing statements must be trus?
A Pendulum B has a shorter pericd than pendulum A,

CANDIDATE ( ) B Thestring of pendulurn B it langer than that of pendulum A,
NAME

C  Themass of the bob of pendulum B is smaller than that of pendulum A,
CLASS _ _ * D  Theangle of swing of release for pendulum B is smaller than that of pendulum A
PHYSICS 5059101
Paper 1 Multiple Choice 19 September, 2016 2 A pair of vemier calipers is used to measure the thickness of a coin.
Secondary 4 Express 1he Diagram 1shows the reading with the jaws closed. Diagram 2 shows the reading when the
Set by: Mr Lawrence Tang and Ms Chin Gui Jin Jjaws are closed around the coin.
Vetted by: Mrs Ngiam Kar Yin and Mr Tan Jun Hong

i 1 4 3
READ THESE INSTRUCTIONS FIRST cm . cm
Write in soft pencil. e _.,...m....h Loy o _ _ Sy ¢|__..1....F..r.,: -
Do not use staples, paper clips, highlighters, glue or correction fluid. | ) 0 ! 0
Write yaur name, index number and class on the OTAS Answer Sheet in the spaces provided. 0 3 i0 3
diagram 1 diagram 2

There are forty questions on this paper. Answer all questions. For each guestion there are four
possible answers A, B, C and D.

Choose the one ypu consider correct and record your choice in soft pencil an the separate OTAS Whal is lhe zero stror and tha actual thickness of the coin?

Answar Shast.
zaro error f om corrected reading / cm
Read the Instructions on the Answer Sheet very carefully. A -0.02 405
; ] : ] -0.02 4.01
Each correct answer will score one mark. A mark will not be deducied for a wrong answer,
Any rough working should be done in this booklet. C +0.08 395
Where necessary, take accelgration due to gravity, g = 10 mis’ D +0.08 _ 41

This decument consists of 15§ printed pages, inciuding this cover page.
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3 A student uses a micrometer screw gauge to measure the diameter of a ball bearing.

Diagram 1 shows the zero error of the gauge and diagram 2 shows the measurement of
ihe diameter before it is corrected.

diagram 1 diagram 2
What is the true diameler of the ball bearing?

A 719mm B 769mm C 7.7Zmm D 775mm

4 A sphere runs along a smooth rail from P to Q as shown.

Which of the following graphs best represents the variation of the distance o travelled by
the sphere with time {?

5 A bicycle accelerates from a speed of 20 mis to 10 m/s in 8.0 s.
What is ils average speed during the journey?

A 40m/s B 50mss
C 680mfs D 70mfs

6 Three forces of the same magnitude act simultaneously on a small object.

Which cre of the following combination of these three forces will give the greatest
resultant force?

7 A 10.0 kgblock of iren is brought from Earth te the surface of Planet Y.

Given thal the gravitational field strength of Planet ¥ is 3.90 N/kg, how wili the
properties of the iron biock change?

inertia density weight
A _ decreases remaing unchanged increases
"B decreases increases increases
c remains unchanged decreases decreases
D remains unchanged remains unchanged decreases
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10

11

A rectangular block of a_ow_ has a cylindrical hola bored through it as shown. The
density of sieel is 8.0 gflom® and the mass of the black with the hole is 560 g.

Whal is the cross-sectional area of the hole?
A 35cm? B s50c¢cm’

c 2200cm’ D 4400 om’

An objact is in static equilibrium. Which of the lollowing statements about the object
is trua?

A Itis moving in a straight line at uniform speed.
B It is rotating al a constant rate al a fixed point.
C  ltis rotating anti-clockwise and then clockwise in cycles.

D il is at rest and not rotating.

A parachutist has opened his parachute and is falling to Earth al constant speed.
What is the principal energy conversion taking place as he falls?

A kinelic energy = potential energy

B kinelic erergy - thermal energy
C potentizl anergy = kinetic energy

D potential energy =¥ thermal energy

A motor drives a pump that raises 0.20 m® of waler up by 5.0 min 10 minues. If the
efficiency of the pump is um %, whal is the power inpul by the motor? Take density
of water lo be 1000 kg m*

A 125W B 222W
C 56w B 1320w

12 The diagram shows a container with openings of different shapes filled with a liguid.

13

14

Which of the points A te D has the greatest pressure?

The diagram shows twe syringes connected by a rubber tube, The space between the
two pistons is filled with a liquid. The areas of the small piston and the large pislon are
2 cm” and 10 om? respectively. A force of 10 N is applied to the small piston.

area of piston area of piston
=2 cm? =10 cm?

rubber tube
N, _.EHHL R o597

What is the ralio of the pressure acting on the small piston to the pressure acting on
the: large piston?

A 11 8 1:2
c 1:5 D 5:1

A resistance thermometer shows a resistance of 1.0  and 4.0 Q1 when placed in
melting ice shavings and in a liquid at 60 °C respectively.

Whal is the thermometer reading when it is placed in a liquid at 80 °G?
A 150 B 230
c 400 D 500
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15 Gas inside a cylinder is heated siowly to a higher temperature. The pressure inside the

16

17

cylinder remains constant as the piston moves outwards.

) -
0 s air
a, H
N o i ] —=
» .
gas 4T e 2 - piston
molecules -
cylinder

How does the speed of the gas molecules and their rate of collision with the piston
compare with their initial values at the lower temperature?

(1 speed of molecules rate of collision
A greater greater
B greater reduced
c greater same
D same greater

A heated smooth metallic body is allowed to coot in air. Which of the following
statements about its heat loss is incorrect?

A Convection currents in the air aid the process of heat loss.

B  Conduwction is the main mode of heat loss as the body is a good conductor of
heat.

C  The rate of heat loss by thermal radiation is increased due to its smooth
metallic surface.

D The rale of heat loss decreasas as the temperature of the body nears room
temperatura.

A person places his two feet on two separate surfaces, a woollen carpet and a marble
tile. Both surfaces are inifially at the same temperature.

Which statement best describes how the persen will feel?

A Both surfaces feel the same since both are at the same temperalure initially.

B  The foot on the carpet feels warmer because the carpet transfers heat to the
foot.

C  The foot on the tile feels cooler because he tile transfers coldness to the foat.

D The foot on the carpet feels warmer because the rate of heat fransfer is slower
through the wool.

18

19

20

A piece of ordinary kitchen aluminium foil is used to wrap around food to be cooked
in a barbecue fire. The foil has a shiny side and a dull side. Which side should be on
the outside and why?

A The dull side should be on the outside because it is a better emitter of thermal
radiation.

B The dull side should be on the cutside because it absorbs thermal radiation
betler.

C  The shiny side should be an the outside because it is a better thermal
cenductor.

O The shiny side should be on the outside because it is a better absorber of
themal radiation.

Object Ais 2 kg. It has a temperature of 40'C and has an intermal energy of 500
kJ. Object B is 2 kg. [t has temperature of 50 T and has an intemal energy of 400
kJ. Which of the foliowing statement is comect?

A Heat flows from object A to object B.

B Heat flows from object B to object A.

C No haat flow between object A and object B.

D There is not encugh infarmation to determine the direction of heat flow.

An ice tray contains 0.30 kg of water which has an initial temperature of 20°C. The ice
tray and water are placed into a freezer that has a constant temperature of — 4.0°C.
The spedfic heat capacity of water is 4180 J/{(kg"C). the specific latent heat of fusion
of water is 3.34 x 10° Jfkg and the specific heat capacity of ice is 2100 Ji{kg°C).

What is the energy that is needed to be removed in order to change the water into ice
at— 4.0 °'C?

A 184 B 25kl
C 125k D 128k
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22

The figure below shows how a ray of light from an object enters the eye after being
reflected twice.

Mirror X
Lo s 2000 Lig L Q
SN s
H v N S |4em
12 em yd N,
| x\ T Mimar ¥

oy obect o\ e

What is the vertical distance (distance perpendicular la plane mirror; between the final
virflual image of the object in mirror Y and the eye?

A 12 cm B 16 om
[ 20cm D 32 cm

The following diagram shows a ray of light entering a transparent block from air.

L

A

The speed of light in air is 3.0 » 10° m/s. Calculate the speed of light in the
transparent block.

A 1.93 = 10" mfs B 2.30 % 10* mis
c 114 x 10° rvis D 3.92 x 10°mis

A light ray passes through a mangular glass prism of refractive index 1.5.

/ "\
\*\h.@.\\lj&.@f .
\.\ .

/ A
frr————— &

What is angle 87

A §1° 8 53" c 61° D 65°

24

25

10

The figure below shows a water wave Iraveliing in a ripple tank. The wavefront at X
travels io ¥ in 5.0 5.

X Y
What isthe frequency of the water wave?

A 2.60 Hz B 3.0Hz c 15Hz 0 7S Hz

A waveis displayed on an oscilloscope with the settings as shown.

4 N
Il
T
FA
[
l M
V ¢ division ms ¢ division
3
0 2 10 1
2 1100 1
Y-gain time base
N /

Which ¢f the following shows the comrect values for the peak wltage and frequency
of the wave?

Peak voltage / V Frequency [ Hz
A 10 T 100
B 10 250
c 20 250
i) 20 1000
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26 In ihe following diagram, F and F are the focal points of a thin converging fens. An

objact represenied by an arrow is placed in front of the lens.

Which one of the following diagrams show the correct location and orientation of the

image formed?
A B
% 7]
7 ‘
—t — 1 i
Co 28 F F 2F
2F F F aﬁ. * o
P ¢
c @c
)
et w 1+
26 F 7 F2F eF F w FooF
|
%

v

27 The following diagram shows an eleciromagnetic specirum. The viclet and red ends
of the visible specirum are marked, Which part of the spectrum can be used to detect

counterfeil notes?

The Electromagnetic Spectrum

Visible
A B c Light

vialet red

not to
scale

28

30

12

The diagram shows the waveforms produced by different sounds. Which diagram
corresponds to the leudest sound with the lowest pitch?

D

—

A man shouts en a mountain and detects the echo from the nearest neighbouring
maunten after using a microphone attached to a cathode ray oscilloscope {CRO).
The following CRO screen shows the original sound and echo trace. Sound travels at
330 mfs in air.

The time-based setting of the CRO is set to 10 s/div.

1 division

What isthe distance between the man and the mountain?
A 30m B 4950 m c 9800 m D 19800 m
The diagram below shows twa electric charges. Which of the following shows the

direction of the electric field at point P?
A

() De—— B (+)
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Wire X is 1.0 m long and has a diameter of 0.50 mm. It has a resistance of 5.¢ ).
Wire Y is made up of a material that has twice the resistivity of wire X's material. Wire
Y is 2.0 m long but it has a diameter of 0.25 mm.

What is tha rasistance of Wire Y7
A QB30 B 5.00 Cc 40 Q0 D 80 [}

A 3.0 D resistor is connected to a 6.0 V supply. How much charge flows theough the

resistor in 20 §?
B.OVv

|1
__

A 10C 8 aac
Flectromolive force is deflned as the

c 60 C D 120C

A rate of flow of charge al a point

B the magnitude of force required to move a unit charge across the whole circuil

c the amounti of energy required to move a unil mass of charge across the
whole circuit

D the amouni of energy converted per unit charge from non-electrical to
electrical enargy

The following dagram shows three Fxed resistors connected to a 6.0 V supply.

[ XY Lon
A

pRITY]
]
|
v
3.0Q
|
[
Which of the following show the voltmeter reading V and ammeter reading 1?7
VNV o WA _
A 6.0 i 11
8 6.0 50
c a3 | 27
D 3.3 ! 0.45

35

36

37

14

An elecric iron is connected to the mains supply of 110 V by a cable, Which of the
following shows a possible combination of the potential and current of the respective
wires under normal operating conditions?

live wire neutral wire earth wire
current/A | Potential | current/A | potenlial current/A | potential
A 1.0 High 0.0 Low 0.0 Low
B 1.0 High 1.0 Low 0.0 Low
c 1.0 Low 1.0 High 1.0 High
D 0.0 Low 10 High 1.0 Low

An air-conditioner has a rating of 240 V, 1500 W, The cost of operating the air
conditioner came up to $45 for a particular month, What is the duration of time that
the air- conditioner was swilched on for the month if one unit of electricity cosls
$0.207

A 9 min B 15{t hrs C Fdd hrs D 938 hrs
The following diagram shows an eleclric bell,

el
R
AT

PR .

I
g

Which malerials would be suited for the parts labelled P, G and R?

P _ Q R
A soft iron | brass softiron
B soft iron softiren spring steel
c soft iron brass brass
D spring steel sofliren spring steel
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38 The following diagram shows a solencid connected to a DC supply and the direction
of a compass near il before the switch is closed.

Hiniasalisfifs

]

Which of the following shows heé direction of the compass after the swilch is closed?
Assume that a small current flows in the solencid.

A B

0

c

7 | —
e’

Refer ta the following dlagram for questions 39 and 40

The following diagram shows a represeniation of an AC generator connected to leads X and
Y. Al the instant shown, the current direction in the ceil is as shown.

carbon brush

> chserver

38  Which of the following shows the direction of rotation of the coil as seen by an observer and

the rule used to obtain this direction of rotation?

16
5059 Physlcs Answer Scheme
1 B "1 B 21 G M o
2 A 12 1D 22 B 32 B
3 B 13 A 23 c 33 [+
4 C 14 D 24 A 34 [
5 c 15 B |25 B 35 B
§ B 16 [4 26 A 36 B
17  |b 17 | D 27 [4 a7 B
8 B 18 B 28 c 38 c
9 D 19 B 129 B 39 D
10 D 20 D 30 D 40 A

. __direction of rotation __ o rule used
clockwise Fleming's Left Hand Rule
clockwise Fleming's Right Hand Rule

Fleming's Left Hand Rule
Fleming's Right Hand Rule

anti-clockwise
anti- clockwise

UOW)“

P —

40 Which of the following states the function of a slip ring in the AC generator?

A To prevent entanglement of the wire

B To ensure electrical contact between the coil and the external circuit

c To ensure the coil rotates continuously by changing the direction of the
current in the coil every half a revolution

D To increase the magnetic field strength of the rotating coil

——-—— END OF PAPER --ceee
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Preliminary Examination 2016
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PHYSICS 5059/2
30 August, 2016
1 hr 45 minutes

Paper 2 Theory

Secondary 4 Express

Set by: Mr Lawrence Tang and Ms Chin Gui Jin
Vetted by: Mrs Ngiam Kar Yin and Mr Tan Jun Hong

READ THESE INSTRUCTIONS FIRST

Wirile your name, index nhumber and class in the spaces al the top of this page and on all
separale answer paper used.

Write in dark blue or black pen.

You may use a pencil for any diagrams, graphs or rough working.

Do not use staples, paper clips, highlighters, glue or comection fivid.

Section A
Answer all guestions.
Write your answers in the spaces prowided on the queslion paper.

Section B
Answer aif three questions, the last questicn is in the form eitherfor.
Write your answers on the separate answer papers provided.

You are advised to spand no longer than one hour on Sectlon For m.un_.:_.._nwu Use

A and no longer than 45 minutes on Sectlan B.

At the end of the examination, fasten all your work securely Saction A

logether. 1

The number of marks is given in brackets | | at tha end of each B9

question or parl question. B 10

All essential working must be shown clearly. T |m|._u_l T
Where necessary, take acoeleration due to gravity, g = 10 m/s®. Totat

This document consists of 24 printed pages, including this cover page.

Sectlon A
Answer all the gquesticns,

Wite your answers in the spaces provided on the question paper.

1 Fig. 1.1 shows a velocity-time graph for a ball bouncing vertically on a hard surface on
an unkiown planet. The ball was dropped at =0 5.
+5.0 T v
o i
2 e
W o A g n
= ! '
@ 5 JIIr1111.0 135015 0 5 timels
b, (f P
b, «A
P
-5.0 BERERN T
Fig. 1.1

{a) Siate the time al which the ball was jusl in contact with the ground for the first
fime,

. U A ||
(b) Calculate the height from which the baill was first drapped.

{c} Stale the acceleration of the ballat O 5.

aceeleration= 1}

Total marks: _ [Turn aver
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Sketch a displacement-time graph on Fig. 1.2 for the first 1.35 s of the motion.

dispiacement/ m

Fig. 1.2

[fowtmersi] ]

fime/s

121

[Turn over

2

Fig. 2.1 shows three cubes, A, B and C, of mass 35 kg, 5 kg and 20 kg respectivety
resting on a smooth horizontal surface initiatly. The cubes are in contact with each
other as shown in Fig. 2.1. A horizontal force of 300 N is then exerted on cube A.

300N

Fig. 2.1

{a} Calculate the acceleration of cube B and hence the resultant force acting on it.

acceleration =
B e eer e [2]
{b}) Calculate the force exerted on cube A by cube B,
force = I |

{¢) Diaw all the pairs of action-reaction forces acting on cube € and tabet the forces
clarly in Fig. 2.1, [2]

Total marks: é ; [Tum over

Need a home tutor? Visit us at www.championtutor.com



Fig. 3.1 shows an uniform gondola suspended in mid-air thal is used to clean the
window of buildings. A cleaner of mass 85 kg stands 2.0 m away from rope X inside
the gondola. The mass of the gondoia is 630 kg and the distance between the ropes is
6.0 m.

rope X

T TS
ST
-

el 'k
Py

1

Vs

Fig. 3.1
{(a) Draw and label al the vertical forces in Fig. 3.1 which are acting on the gondala.

{2
(b} Calculata the force exeried by rope ¥ on the gondola.

force= I |

(¢} Slate and explain qualitatively how the force exarted by rope Y on the gondeda
will change as the cleaner moves towards rope Y.

S - 21

Total marks: _ ﬂ [Turn over

Fig. 4.1 shows part of an experimental amangement which is used to obtain a value for
f,, the specific iatent heat of vaponsation of water.

voltage switch

_ supgly ° o
LB

()

boiling
water

immersion
heater

Fig. 4.1

In 2 particular experiment using the apparatus in Fig. 4.1, a studen! uses an
immersion heater which supplies 300 J of energy per second. He cfoses the
switch for 2 minutes, and 0.015 kg of bailing water is vaponsed.

{i  Calculate a value for A,

l= (1

(I Slate and explain whether you would expecl the answer in {(a){l} to be
larger or smaller than the true value of /.

i em e e _ 13

Total marka: _ 1_ [Tum aver
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{b} Another student doing the same experiment decides to insent a thermometer inip

the beiling water at the start of the experiment, as shown in Fig. 4.2, t¢ ensure
that the temperature remains at 100 °C throughout the experiment.

itch
voltage swite
supply e g - mercury-in-glass
N thermometer
=a A)
boiling
water
immersion
heater
Fig. 4.2

(  Suggest a reason why this student's concermn may be invalid.

M

{ii) The student inserts the thermometer at 30 °C into the boiling water, right at
the stant of the experiment. Given that he uses the same immersion heater
and keaps it on for the same 2 minutes, use your answer in (afi} to
calcutate the mass of boitling water that will be boiled off.

(You may take the average heat capacity of the mercury-inglass
thermometer to be 28.5 J K, and assume that the thermometer reaches
160 *C hefore the end of the experiment.)

mass = e 12)

{ii) Hence expiain why thermometers cannot be made of thermometric
subsiances with high heat capacities.

Total marks: _ 4 [Turn over

Fig 5.1 {an actual 1:1 scaled diagram) shows an object and its correspanding virtual
image when the object is placed in front of a thin converging lens.

{a) Complete the diagram with two sets of rays to show how the image is formed.
Mark the optical centre of the lens clearly with an X.

-

L

Fig 5.1
(2
(b}  State the magnification of this lens and its focal length.
magnification fActor = .....ooiviiiiivvneriennn [1]

focal langth = ... s [t]

Fig 6.1 shows a highly negatively-charged metallic ball on an insulated stand.

highly negatively fingrer
charged metalli

ball .lt‘.

insulatad stand

[

Fig 6.1

Descibe and explain what happens to the charges in a person's finger when it
approaches the ball without touching it. You may use the diagram ta illustrate your
answer. inciude the idea of an electric field in your answer.

Total marks: a _ [Turn over
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(b}

Seismic waves are generated by earthquakes. These waves stant from the
epicentre. Primary (P} waves travel in a direction parallel o the direction of the
vibration of its particles. Secondary (S} waves travel in a direction perpendicular to
the direction of vibration of its particles.

State the type of wave that the P wave is.

Flg 7.1 shows the titne taken by the waves to travel different distances from the epi
centre.

24 = T
3 - o —t—
2 e e pa— — o o e
o — o
Fal -
x ||_ = | : i )
~— = o e
19 T —
o 0 1
) 18 Tian mm smer et
..ﬂl.w wlis SE SEIEE F ke TR o gar g " by griidn
U - - _.. - LSS PERIRY SRy
E el = IS fam s o
- — _u 1 - - r 4 —
i : i b v ) v ey i
Jlll\u‘[ A - 4 i
b e P
W Bt=—r—— y s : —
=" _
=" i
"
e
3 =
7
&, =
5 —
ALl
h T *
3 4t - e ot T i { :
s ammn e - e B s B
_w.}n . T = e SERRE Emeas bRkht
T I v w_- P i = H T

1000 2000 000 4000 5000 G000 OO0 BOOU 9000 OO0

EPICENTER DISTANCE (km)

Fig 7.1

Calculate the average speed of the 5 wava that reachad 10 000 km from the epi
cenire in m/s.

average speed = ............... [2]

ﬁoﬁ_ marks: * _ [Turn aver

(c)

ta)

(b}

( 10

A fypical S wave has a frequency ranging from 0.50 fo 1.0 Hz. Cakulate the
maximum possibie wavelength of the S wave that reached 10 000 km from the epi

centre,

wavelength = ... . ..

Fig 8.1 shows part of a circult that is designed to swilch on & LED when it is dark,

150 Q 1200 0

5.0V //Z

1500 Q

oS

Fig 8.1
Calculate valtmeter reading V..

Siate and explain if the LED should be placed across the 1200 0 or LDR sa that it

can light up when the lighl intensity of the surmoundings decreases.

[Turn over
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Fig 8.2 shows how the cumrent through a filamemt lamp changes as the potential
difference {p.d) across it varies.

Current
»

* Potential
difference

Fig 8.2

[{}] Skeich on the same axis above how the currenrt of an LED will changs as
the p.d across it changes. [2]

{ii) Hence or otherwise, explaln the advantage of the |LED over a filament lamp.

Fig 8.1 shows part of a ring circuit in a phene shop. The ring circuit draws power from
a 230 V supply, —

S S - T
1 - 1
' 1
! i
' zl v 'x
1
“ Ring main choult “

1
! i
. 1
¥ ]
b "
—l-l||-..@|.| ——— — b ———

I - P o
| [
[ 134 socket |
— ¥ | - - 13A socket
Fig 9.1
| Total marks: _ * [Turn over
[

@

(b)

{c)

12

Wire X is the earth wire. Label wires Y and Z.
X S [1]

Fig 9.2 shows a 6 point mulli plug adaptor that is connected to one of the 3 pin
sockets in Fig 9.1.

o ___._ R ' 1

Fig 9.2

The shop owner plugs 6 phone chargers into the multi plug adaptor. Each of the
phone charger has an input rating of 230V, 50w,

The wires in the 3 pin plug are thin and can only withstand a maximum of 1.0 A
State and explain, with clear working shown, if the 13 A fuse of the 3 pin piug of the
adaptor inserted into the socket is able to protect the circuit.

Fig 9.3

The shop owner claims that the missing fuse will not make any diffarence to the
aperation of the apptiance. Expiain if you agree with his statement.

Total marks: 4 _ [Tum over
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10 Fig 10.1 shows a simple hand-wound AC generator. The generator consists of a
rotating single coil of wire. The emf generated lights up a lamp.

Fig 10.1

(a) Explain using Lenz's law, why the hand that is winding the generator coil expetiences
a resistive force when the lamp is Jit.

(b} Fig 10.2 shows how tha emf across the coil varies with time. Skelch on the same axis
how the emf will change if the speed of rotation of the coii is doubled. A complete
cycle of rotalion of the coil takes aperiod T,

emf
F 3

+ time

(21

0 T VAl U T
Fig 10.2

{c} Explain using Faraday's law, why increasing the number of turns of coil of wire
increases the magnitude of the emf generaled across the coil.

Total marks: ' [Tumn over

Name: ¢ )

Class:

()

Section B

Answer all the questions from this section.
Answer only one of the two alternative questions in Questlon 13.

Fig 11.1 shows a small water (urhine that generates electricity from a reservoir of
water located a height b above the rbine.

| : I

&

Fig 11.1
Fig 1.2 shows the specifications of the water turbine.
[ power output (kW) height h /m fiow rale (mYs)
5.0 20 _ 0035
1
Fig 11.2

Caleulate the efficiency of the water turbine. Assume no frictional losses when the
water flows from the reservoir to the water turbine. Take the density of water to be
1000 kg/m?.

Total marks: _ l_ {Turn aver
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{b) Fig 11.3 shows the cross-section of the waler turbine. The water flows into the
turbine and tums the roter blades. {c}
Fig 11.4 shows the interior of the turbine. The rotor blade is wrapped by a coil of
wire connecied at a DC input. . An e.mf. is generated across the coils of wire
wrapped around a stator {stator coils) when the water flows.
Rotor DC Ingat for
0 I ——
AC Outpud
Fig 11.3 Fig 11.4
Explain how the flow of the water generates an e.m.f. across the stator coils.
(d}

Total marks: i [Tum over

16

Fig 11.5 shows the representation of how power is generated and transmilted from a
hydreelectric plant to hornes. Assume both the transformers are 100% efficient.

Transmission
Hydroelectric wires
plant | Stepup Stepdown [ | Homes
120 MW transformer transformer
20kv | ]
Fig 11.5
[} Calculate the current generated by the hydroelectric plant.
current = ... [t
{m The step-up transfoimer has a tums ratio of 40. Calculate the cumrent output
of the step-up transformer.
current = ... el 1]
{il)  Assuming that each transmission wirg has a resistance of 30 Q, calculate the

input voltage to the step-down transformer,

input woltage = ....................... 12]

Stateran advantage and a disadvantage generating power using hydroelectic means
instead of burning of fossil fuels,

B T L. e tin ittt eie i e e r e e e e e e e e eeriaeaea e e e et aiaaeanas
disadvantage: ..........

Total marks: _ 4 [Turn over
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(a)

(B

17 ﬁ

Fig 12.1 shows the DC motor of a fan. It consists of a single coil rotating in a
clockwise manner about a pivotl.

1]

)

Fig 121

Draw the current direction in wire AB and CD 50 that the coil rolates in a
clockwise manner. (1]

Complete Fig 12.1 fo include a 12 V DC supply as well as a potentiometer
tha! will aliow the maximum paotential difference acrass the mator (o be 12V
2]

Fig 12.2 shows the front view of the wire AB between the two permanent magnets.

N . 3

A

Fig 12.2

Explain, by completing the diagram above, how the magnelic fields interact to
produca a faece on wire AB.

Total marks: _

[Turn over

A 18

{c) The magnetic field strength of the magnets is doubled.

i}

{ii)

Explain why this would result in an increase in the rolation speed of the fan.

Sketch in the axis below how the moments about the pivat would vary with
time for both the original weaker magnets as well as the stronges magnels.
Label Ihe curve due to Ihe weaker magnetls as ‘W and the curve due ta the
stronger magnets as ‘S’ The lime taken for a complete revolution far the coil
with the weaker magnets is T.

Draw the two curves from tme @ fo T. Assume both cails ara horizonial
initialy,

Moments

t

> Time

2

—..?B_ marks: _ _

[Turn over
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9

EITHER

Fig. 13.1 shows the Griffon. It cpened in August 2006 and is the world's tallest,
floorless dive roller coaster. The ride features two nearly-vertical dives, one of which
oceurs at the start of the ride, subjecting the riders to large changes in speed and thrill
of the ride.

Fig. 13.1

Fig. 13.2 shows the simplified diagram of the first hill of the ride.

roller coaster

Fig. 13.2

At the stait of the ride, 1he train of mass 3000 kg climbed a 45° lift hill at a constant

_Hﬁ_ marks: 7 # [Turn over

20

speed of 3.04 m/s. The train then pauses on a holding brake for five seconds before
dropping 52.5m at 90° hitting a maximum speed of 31.7 m/s at the bottom of the hilt.
(a) State the Principle of Conservation of Energy.

S e e 12

(b} In dropping from the top to the bottom of the first hill, determine the average
fiction between the tracks and the train,

mass = (3]

(¢) Calculate the distance d and henge the time taken for the train to move up the
first hill.

time fzken = [

{d) The work done in pulling the train is converted to different forms of energy. Name
these forms of energy.

Total marks: 7 A [Tum over
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A 22

21
OR The Hare's apparatus is a device used for comparing the densilies of two different
liquids. As shown in Fig. 13.3, the equipmenl consists of a three-imbed E-shaped
glass wbe. The two longer limbs at the side are dipped Into the beakers containing the
Calculate the minimum power of the electric motor pulling the train up the first hill. liquids, X and Y.

Assume that friction is constant for the enfire ride.

power =

Total marks: 7

Ore of the liquids is chioroform and the other is methyl isobutyl ketone. The central
limb has a tap which allows air to be pumped out. When |he tap is closed afler air is
pumped out, the densilies of the liquids can be compared by measuring and comparing
the column heights in the two long limbs.

2

liquig X

Fig. 13.3

The table below shows the densities of the two liguids.

liquid __density /kgm”
chorofgrm | 1450
methyl isobutyl ketone 801

{a) Explain, In terms of the air molecules inside and outside the Hare's apparatus,
why the liquid levels in the two limbs increase after the air is pumped oul.

(b}  Cn Fig. 13.4, sketch a graph to show the relationship between the pressure and

[Turmn over _ Total marks: | .|4 [Turn over
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volume of gas in the Hare's apparatus.

Pressure
L3

L

Fig. 13.4

> yolume

{c) State which liquid (X or Y} is chloroform. Explain your answer.

i1

{d) ©OnFig. 13.3, mark out a peint P in liquid ¥ which has the same pressure as point

0.

(e} Givenithat? =5.0cm, & =26.5cmandl=230cm, calculate f,.

fi=

Total marks: q

]

f1]

t2l

[Turn over

]

24

This experiment is repeated at a mountain top where the atmospheric pressure is
Tower,

State and explain how your answer in {e) will be affected.

]

- End of Paper 2-

Total marks: _ _
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00— _nﬁ.!bu..m_ =175

significant amount of energy per unil rise in femperalure from the heat
source and affect the accuracy of the measurements
OR 2 thermometer with a high C is less responsive.

—H_BDU‘DHUANUZ 1
Question | Answer Marks
2c |(FornChbyBandFonBhyC 2
F on C by surface and F on surface by C
F on C by earth and F on earh by C
3a | Tensionin X 2
Tension in Y
Forte by cleaner on gondola (850 N} (W nol accepted)
Weighl of gondota (6300 N)
3b | Taking X as the pivol:
¥ x 6 = (850 x 2) + (6300 * 3} 1
¥ = 3430 N {to 3sf) 1
T3 |Fore exented by rope Y will increase. 1
As the cleaner moves from left to right, Ihe perpendicular distance Irom t
the line of action of his welght and the pivot (X) increases. This
increases the clockwise moment and hence the force exerted by Y has
to Increase to ensure the anticlockwise moment is equal to tha
clockwise maoment.
4ai A= miy
{300 W)(2 x 60) = (0.015 kg,
L= (300W)(Z x 603)
" 0015k
=24 %105 kgt 1
4aii | The answer in (b}{) is larger than the true value, because in reality i
eneRy is lost to the surmounding, and the mass of waler m vaporised is 1
less. Since ), = Pt/ m, a lower mass m leads to a higher L.
4bi | The boiling point of water is exactly 100 °C and sa when the water is 1
boiling the temperature will be constant at 100 °C.
Abii Qnet_u_..a = Qnrogoihw!. + Qtﬁ?.—.
Pt = ﬁ»&tﬂ!o-:qqﬁﬁbm + 3.;.-
(300 W)(2 x 60 8) = (28.5FK*)(70°C) + (m)(2.4 x 105 kg™) 1
m= 00142 kg 1
4biii | If the thermometer has a large heat capacity C, it will take up a 1

1 B [ B 21 [ 3t D
2 A 12 D 22 B .32 B
3 [:] 13 A 23 [+ 33 [¥
4 C 14 D 24 A M C
5 c t5 B 25 8 ;35 8
8 B 16 c 126 __|a - 36 B
7 D 17 D 27 [+ , 37 B
8 _ |8 18 B 28 Cc kL) [
9 D 19 B . | 29 8 ’s_ 0. |
10 D 20 -0 30 D 40 A
Paper 2
Qn Mark |
1a [D50s 1
b [W“Be05=x5 1
=1.25m 1
3¢ | 10 or -10 m/s’ 1
1d displacemenl fm ; _ ' lq_.wdﬂ_wﬂm
1258 : It 0-05s
100 N
» = 2m—
4 J 1.25m
and lower
: rebound
Y height
YEHT 1Y tmel s
t
(] 1Y
i I |
.04 - [l
-128 P Y ¥ F1
T ¥ i Il
Ostted ine. Aamative snswer
22 |FonA BandC=ma
300=(35+5+20)a
a=50mis’ 1
Fret = Ma
FraonB=5x35
L. FwonB=25N 1
b FtOnA=38=x5=175N 1
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d————--—";

im-
correct X

1m-all
rays

b

m=2809=291033

1=320386cn

The negative charges in a ball sels up an electric field (an equivalent
diagram) which

as like charges repel

{The electric fiekd sei up between the finger and the ball eventually
causes the electrons to move from the ball 1o the fingertip. A spark
may be seen)

Ta

Longitudinal waves

Average speed = 10 000 x10° f (23X 80)
= 7246 m/s
= 7200 mis

Maximum wavelengih

= Speed / minimum frequency

7246/ 0.50m

14500 m {or 15000 m) {or 14.5 or 15 km)

83

Vy=%B80=30V

When light intensity decreases, R g increases,
Since Vi ps = ME» »emf,
tatal

LED should be placed across LDR

Question | Answer _,.__.._m-_a
Bei 1m for
Current curve,
'y
1m for
line
_ Potential
" difference
cii If high p.d is high enough, the gurrent of LED is higher than filament lamp | 1
for the same p.d, the LED wilt be brighter than lamp.
%a ¥: neutral wire  Z: live wira 1
b 1=PN=50/230=0.217 A B
Tetal current flowing in fuse = 6{(0.217) =1.30 A 1
There is no protection as 1 . and 1
the 13 A will not biow to protect the fuse.
c Mo, the appliance will not work as 3 missing fuse means the circuit is 1
open and there wilt ba na current.
10a Lant's Law states that the emf generated will produce a current which 1
will flow In such a way to produce a magneti
mati il
em 1-double
b 1 amplitude
: . ' :
: m _. m 1-double
. : . f
- ¢ * time
0

Since Faraday's Law depends on this rate of change, emf increases.
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Question | Answer L Marks
11a) Efficiency
= (PofPI) X 100%
= (5000/mgh) X 100% 1
= {5000 / 0.035X 1000X10X20] % 100%
={5/7) X 1005%
= T1% 1
b} The current carrying ¢oils around Bnnﬂwmlumqmmm a magnetic field. tdea of
magnetisation
of rotor caif -1
when the coil rotates, Cause of flux
change - 1
the Aux linking the rotating coil and stator coil changes [or flux outs
stator Coil) Flux change -
1
and induces an emf across the statar coll.
dl | 1=pN=120%10°/20%20°-6000 A 1 ]
] Assuming no transformer power ass,
Vu = muu
Vil = Vol
Iz = (Vi
But {V,/Val = 1/40
Hence, I; = {1/40H6000) = 150 A
1
iii} input ¥ to step down transformer Either
= Qutput V of step up transformer — ¥ acrgss 2 transmission wires 201500130) or
= {Turns ratig){Input ¥ of step up transformer) - [Current](R of 2 wires] | (40){20X10% -
im
Input ¥ 10 step down transformer =
= (40420 x 10°) - 2{150)(30) Ans-1m
=791,000 ¥ B
d} Advantage : Energy is renewable 1 !
_ . Disadvantage . Have ta clear farests to build dam o
]

['12a)1} " T using Fleming’s Left Hand Rule:
' Current flows in direction RA 1
Current flows in direction DC
#i) 1imfor
terminal
comect
direction to
achieve
clockwise
moment
b}
N O 5 Diagfam-1
R(_
Magnetic field of current and perrmanent magnet interact
such that field is weakened above A and strengthened below A 1
|| Force acts from region of high to taw flux density (upwards) 1
cji} The force on the coil is increased when the field strength increases 1
This leads to a higher moment 1
CR this is because there is 2 greater diffarence between the two
imeracting magnetic fieki densitles
i) T
lmaonly If
tosine curve
> Time 1m for
double f and
ampltude
No marks if
sine curve
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13Ea

Energy cannot ba created nor destroyed.
It can be converted from one form to another, or transferred from one
body to another, but the total amount remains constant.

130c

X is chloroform.

Chtorafarm has a higher density from table. h= Pfpg. Since pressure
an liquids X and Y is the same, the higher density (p) of chloroform
will tead to a lower liquid level {h) (liguid X)

13Eb

Change in gravitational potential energy
= auooe:ovmmu.&
=1.875x10°J

Increase in kinetic energy
= % (3000){31.7)
= 1.507 x10%)

Work done mmcmiu- friction
= 1.875 x 10°~ 1.507 x 10°
= 0.368x 10° )

Average friction
= 0,368 x 10° + 625
= 5880 N

130d

Any point @ong the same level as point P in liquid Y

130e

Px =Py

p.gh: = pyghy

(148010 {{ 1o}y = (801 =10x{irlg))
f3= 45.0 crn {to 3sf)

1301

Answer will not be affected.

The ratio of the densities of X and Y is related only to the ratio of their
column heights. Since there is no change in the ratio of the densities
of X and Y, the colurnn height of X will stilt be lower than Y.

13Ec

of =62.5/sin 45 =884 m

t=884/304=2015

13Ed

and thermal eperey due to friction.

(sound energy)

13Ee

Work done by motor against friction = 88.4 x 5880 =523 x 10°J
Totat work done by motor = 5.23 x 10 + 1,88 x 10°
Power

= (523 x 10° + 1.8 x 10529 1
=826 x10'W

13Ca

As the air is pumped out, the number of air molecules per unit volurne
decreases and becomes lesser than outside. The frequency of
cotiision of the air moleculas with the liquid decreases.

The pressure inside becomes lower than cutside and hence the liquid
level increases.

130b

Need a home tutor? Visit us at www.championtutor.com



BBSS /2016 f O-Level Prelims f Soc AE ! Physics 5055 / Paper 1

1. A micrometer is used to measure the thickness of a piece of gold bar. Wih the jaws
Bukit Batok MOOO:QNQ School n_n,vmmn_ the :._KEE.EQ reading ,m. as shown in Fig. 1.1. With the gold bar, the
GCE O-Level Preliminary Examination 2016 micrometer reading is as shawn in Fig. 1.2.
Secondary 4 Express

PHYSICS 5059/01
Paper 1 Muitiple Choice 18" August 2016
1 hour :
Additional Materials: Multinle Choice Answer Sheet What is the thickness of the gold bar?
READ THESE INSTRUCTIONS FIRST A 260mm
B 292mm
Write in soft pencil. ¢ 3otmm
e m sofl pe D 51Cmm

Do not use staples, paper ciips. glue or correction Fuid.
Wirite your name, class, and class register humber on tha answer sheet in the spaces provided

unless this has been done for you, 2. A pendulum starls to oscillate from point X. The time taken for the pandulum ta move

from peint X to Z and then to point Y as shown below is 0.60 s,
There are forty Guestions on this paper. Answer all questions. For each question, there are

four possible answers A, B, C and D. rjﬁn
Choose one you coRsider correct and record your chaice in soft pencil on the separate m
answer sheet, i
g
Read the instructlons on the Answer Sheet very caretully, S
5 H X
Each correct answer wifl score one mark. A mark will not be deducted for a wrong answer. nu//o.u&ru\ e

Any rough working sheuld be done in this booklet.

The use of an approved scientific calculator is expected. where appropriate. What is the time taken for the pendulum ta make 20 oscilations?

A 40s
B 120s
C 60s
D 240%

3. The disgram shows a strip of paper tape that has been pulied under a vibrating am by
an object that is in motion. The am makes 40 dots in 2.0 seconds.

e o o o e s ...L/ﬁ

ANSWER " R 3]

[

PERSISTING WITH 30m
GCLARITY What i the average speed of the abject?
A 150mss
B 545m/s
This decument consists of 16 printed pages W wm ﬂm

HOM: Persisting 2
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BBSS 12016 } O-Lavel Pralims | Sec 4E / Physics 50569/ Paper 1

10, A non-uniform rod is baianced as shown helow.
The cenire of gravity of the rod is 14.0 cm from the end marked J.

30cm | 20cm

VWhat is the mass of the rod?

A 53g
B 1009
C 1209
O 280g

1. The diagram shows an open-ended manometer {on the lef) and a ¢losed tube
manometer {on the right) connected to the same gas cylinder with the same volume of
mercury. The atmospheric pressura is 760 mm Hg.

What is the height x of the mercury in the closed tube manometer?

A 550 mm
B 660 mm
C 7o0 mm
D 880 mm

HOM: Porsisting

BBSS 2016 / O-Levei Preima / Sec 4E / Physics 5059/ Paper 1

12. A diver deep underwater exhales an air bubble. The air bubble is observed (o increase
in size as it rises to the surface.

Which of the folowing explanations may be used to describe this phenomenon?

oOomk

The volume increases because the pressure underwater decreases with decreasing
depth.

The valume increases because while there is no pressure unde rwater, there is
atmospheric pressure at the surface of the water.

The pressure is constant regardiess of depth because the lemperature of the water
is lower with greater depth.

1 enky
1and il
Iand i1
11l onty

13. A large bali of mass 500 g and an initiai velocity of 4.0 més, hits a smaller bzll of mass
200 g intially at rest. During the collision, 1.0 J of energy is lost as thermal energy.
The smaller ball moves away at 5.0 m/s.

500 g

What is the final vetocity, v of the 500 g mass after the collision?

A
B
Cc
D

1.00mfs
141m/'s
2.45m's
2.82mis

14 Eisha has a mass of 50 kg. She runs to the top of a flight of 20 steps in 0.50 minutes.
Each step is 0.20 m in height and 30 cm in width.

What isthe power she develops?

A

B
c
D

HOM:

67w
67 W
400'W
4000w

Persisting 6
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BBSS /2016 { O-Level Pralims / Sec 4E / Physics 5059 / Paper 1

21 Different surfaces reflect different proportions of the Sun's radiant energy, The diagram
shows the percentage of thermal energy which is reflected by some surfaces.

4

108 -

percentage of e
thermal energy
reflected / % 80+

wivle- _ o
warshed
Which is the best way o trea: a Riat roof 5o as to reduce the amount of heat absorbed by

the roof?

A cover it with a layer of red brick dust
B cover it with a layer of soil

€ paint it with tar

D paint it with while-wash

22 At the end of a marathon, runners are sometimes issued with a thermat blanket to keeg
them wanm as they are losing heat al a very fast rate.

Which of the following is & svitable material and cotour jor the blanket?

matecial eolour
A | plastic silver
B | metalic foil silver
C |plastc black
D | medalic toil black

23.The diagram shows a transverse wave travelling from left to right.
‘
Nl IS PN
N S

diraction of wave motion

-

What is the direction of vibraticn of paints P and Q at this instan?

R Q T
A | downwands upwards
B | upwards upwards
C |downwards | downwards

| D | upwards downwards

HOM: Persisting 9

BBSS 2016 / O-Level Prelims / Sec 4E f Physics 5058 / Paper 1

24, The graph below shows the mation of a water wave (at the surface) as it ravals from lefi
to right. The speed of the waler wave is 25 cm/s,

drapincamand { om

Whal is the period of the wave?
A 0080s

B 0.1%5s

C B0ts

D 125s

25.The figure below (drawn to scale) shows an object placed in front of a thin converging
jens with ohe ray of light from the object drawn.

princpal axia

How would the image produced by the iens be described?

rea and upright
rea and inverted
virlua! and upright
virtual and inveried

oOome

HOM: Persisting 10
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