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1 Which of the following has the most appropriate order of magnitude?

A Diameter of Earth: 1 x 10’ m

B Diameter of an atom: 1 x 10° m

C Lengthofabus:1x10*m

D Thickness of a human hair: 1 x 10° m

2 Amber takes 6.0 s to walk from point W to point X, and takes 6.0 s to walk from point X
to point Y and finally another 6.0 s to walk from point Y to point Z as shown below in
Fig. 2.

Y

Fig. 2

The points WXYZ form a square with side 12 m. What is the magnitude of her average
speed and velocity?

Average Speed (m/s) Average Velocity (m/s)
A 2.0 0.50
B 2.0 0.67
C 2.0 2.0
D 6.0 0.67
3 Zonglin, an astronaut, held a feather in one hand and a hammer in the other while on

the moon. He dropped both objects together from the same height and both
arrived at the same time on the ground.

This experiment shows that ..................... .

the gravitational field on the moon is the same as that on Earth
objects on the moon has no weight

the same force was acting on each object

both the feather and the hammer fell with the same acceleration

ooOow>»
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4 Fig. 4 shows part of a car braking system.
~ Wheel
paddle l cylinder
pistons
20% 50N
axled i Pipeline
coYo—mm -~
' Incompressible fluid
Master
cylinder
Wheel
cylinder
pistons
Fig. 4

If the driver exerts a force of 50 N on the paddle, what is the pressure transmitted to
the fluid in the master cylinder of cross sectional area 5.0 cm?, Pn,, and the pressure
transmitted to the 4 small cylinders of the wheels of cross sectional area 1.0 cm?, Py?

Pmn /N cm? P./ N cm?

A 250 250
B 250 63
C 50 50
D 50 13
5 The diagram below shows a ball with a weight of W that is rolling down a slope at

constant velocity. The frictional force F is acting on the ball. R is the contact force
acting on the ball.

Which of the following shows the correct free-body diagram?

da) ) L) L

A B Cc D
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6 The diagrams below show the cross-section of different glasses. Which one is the
least stable when they are filled to the brim with water?

A B c D
Q T Q q D
7 A mass M is hung from a spring. It is then pulled down slightly and allowed to vibrate

vertically between X and Y.
X
—— centre of vibration
¥

Which correctly describes the energy at X and Y?

Energy at X Energy atY
A Kinetic Kinetic
B Kinetic Potential
C Potential Kinetic
D Potential Potential
8 A gas is heated in a sealed container. Which of the following does not increase?

A The average distance between the gas molecules.
The average kinetic energy of the gas molecules.

B
C The number of collisions of gas particles on the walls of the container.
D The average force exerted by the gas on the walls of the container.

9 Which of the following statements about the vacuum flask is incorrect?

A Loss of thermal energy by radiation is minimized by keeping hot water in a
double-walled glass container.

B Loss of thermal energy is minimized by using a cork or plastic stopper to close up
the neck of the glass container.

C The vacuum in the double-walled glass container effectively prevents conduction
and convection.

D The walls of the glass container are silvered to reduce radiation.
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10 Ice at —10°C is heated at a constant rate until it is water at +10°C.
Which graph shows how the temperature changes with time?

A B
temperature/°C temperature/°C

10+ / 101 /
0 e 0 -
/ time time
~10- | -101

c D
temperature/°C temperature/°C

10+ / 10+ /—
0 —- 0 ———
/ time / time
=10 1 -10-

1 Fig. 11 shows the top view of the wave-fronts of water waves radiating from a vibrating
source in a pool.

I\

Fig. 11
As the wave travels away from the vibrating source, its .....................

speed increases.
frequency increases.
wavelength decreases.
frequency is decreases.

OO W >
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12 A ray of light enters a glass block at an angle of incidence i, producing an angle of
refraction r in the glass.

glass
block

Several different values of i and r are measured, and a graph is of sin i against sin r is
drawn. Which graph is correct?

A 8 < D
sin sin 4 sind sin |
14 14 14 14
0.5 0.5 0.5 0.5+
0+ 0+ 0 0+
0 0.5 1 0 0.5 1 0 05 1 d 05 1
sinr sinr sinr sinr
13 Jovan conducts an experiment in which a lens forms a blurred image of an object on a

screen as shown in Fig. 13.

sScreen

object

Fig. 13
How can Jovan ensure that the image is focused on the screen?

Use a lens with a shorter focal length at the same position
Move the screen away from the lens

Move the object closer to the lens

Use a brighter object at the same position

OO W >
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15

16

Which of the following statement is true about R in the following electromagnetic
spectrum?

Radiowave | P | Q | Visiblelight | R | S | Gamma ray

It comes from radioactive materials.
It has the shortest wavelength.

It is given out by a hot object.

It causes tanning of the skin.

ooOw>»

A series of compressions and rarefactions of a sound wave is as shown below.
’ 12m '

Given that the speed of sound is 300 m/s, what is the frequency of this sound wave?

A 125Hz C 50.0Hz
B 250Hz D 75.0Hz

Fig. 16.1 shows a drum inside a photocopier. After an intense beam of light is shone
on the image on the paper, positive charges remain on the drum as shown. Fig. 16.2
shows the drum rolling and toner power is attracted to the drum. Fig. 16.3 shows a
piece of paper passing over the drum’s surface.

Fig. 16.1 Fig. 16.2 Fig. 16.3

Which row of the table correctly states the charge of the toner and the paper?

charge of toner charge of paper
A positive negative
B negative positive
C positive positive
D negative negative

GESS 4ES5N ScPC P1 PRELIM 19 VIN/BJY



17 The diagram shows a circuit containing five resistors connected to a battery. In which
resistor is the current the smallest?
i} *Ew |:
00 40 0
50 0
| € | D |
300 40 0}
18 A resistor X is made from a length L of resistance wire with a cross

sectional area A. It is connected to a simple electrical circuit and the voltmeter and the
ammeter readings are recorded.

v
[
||

X

—®

A second resistor Y made from wire of the same material has a length 2L and cross-
sectional A. It is then connected in parallel with wire X to the electrical circuit.

Which of the following correctly describes the readings observed from the voltmeter
and ammeter?

Voltmeter Reading Ammeter Reading
A Decrease Decrease
B Decrease Increase
C No Change Decrease
D No Change Increase
19 Five electrical appliances were left switched on for different times. In which appliance

is the greatest amount of energy converted?

Appliance Time
A 3 kW water heater 0.5h
B 1.5 kW hot-plate 20h
C 750 W pressing iron 3.0h
D 100W lamp 15.0 h
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20 The diagram shows a wire carrying current into the plane of the page. What is the
direction of the magnetic field at point P?

Current-carrying
wire P

@ D B

21 The table below contains details of four different particles. The letters are not chemical

symbols.
K L M N
nucleon number 3 14 19 23
proton number 2 7 10 11
total number of 2 7 10 11
electrons

Which of the particles K, L, M and N will form an ionic compound with chlorine?

A

K
B L
C M
D N
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22 The four pieces of apparatus shown below are used in chemical experiments.

N ~

burette measuring pipette thermometer
cylinder

Which statement about the apparatus is correct?

A

B
Cc
D

The burette can be used to measure 17.30 cm? of solution to a flask.

The measuring cylinder measures the mass of a substance used in an experiment.
The pipette can be used to add 250 cm? of liquid to a beaker.

The thermometer collects and measures the temperature of a water-soluble gas.

23  Alcohol and water are completely miscible. This means when mixed together they form
only one liquid layer.

Which method is used to separate alcohol from water?

A

B
C
D

filtration
fractional distillation
precipitation

crystallisation
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25

11

Food scientists use paper chromatography to compare the food colourings in food. The
colourings labelled A, B, C, D and E were separated into their components using
chromatography with an ethanol solvent.

Their results are shown as a chromatogram.

e o | A
0 @
movement
. . . of
@ ethanol
o @ @ o

A B C D E

Which two of A, B, C, D and E contain similar food colourings?

A Aand C
B CandD
C BandC
D DandE

The initial temperatures of the silver nitrate and sodium chloride solutions are measured
and recorded after a few minutes.

initial temperature of silver nitrate solution =28.0°C
initial temperature of sodium chloride solution = 29.0 °C

The sodium chloride solution is then immediately poured into the Styrofoam cup containing
the silver nitrate solution. The mixture is stirred and the following temperature is recorded.

highest temperature of the mixture =37.5°C
Which of the following statements is true?

A The reactants have a lower energy level as compared to the products.
B Heatis lost by the reactants to the surrounding.

C Heatis gained by the reactants from the surrounding.

D

The products gained energy from the surrounding.
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26 What is always true for a pure substance?

A

B
C
D

It always boils at 100 °C.

It contains only one type of atom.
It has a fixed melting point.

It is solid at room temperature.

27  Which diagram could represent the structure of an alloy?

A

B

28 Sodium chloride is an ionic solid.

Which statement is not correct?

A

B
Cc
D

lons are formed when atoms lose or gain electrons.

lons in sodium chloride are held together by weak intermolecular forces of attraction.
lons of opposite charge attract each other.

Solid sodium chloride cannot conduct electricity.
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29 20 cm?® of methane is reacted with 70 cm?® of oxygen.
The equation for the reaction is shown.
CHs (9) + 202 (g) — CO2(g) +2H20 (1)
All volumes are measured at r.t.p.

What is the total volume of gas remaining at the end of the reaction?

A 90cm?
B 50cm?
C 30cm?d
D 20cm?

30  Which of the following reacts with ammonium salt to produce ammonia gas?

A hydrochloric acid

B sulfuric acid

C sodium chloride solution
D

sodium hydroxide

31 Aluminium is the most common metal in the Earth’s crust.
Which is not a property of aluminium?

A ductile

B malleable

C good conductor of electricity
D

low melting point
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32 The table shows the formula of oxides of different elements.

sulfur potassium aluminium
formula of oxide SO, K20 Al>O3
Which row describes the nature of oxide for different elements?

sulfur potassium aluminium
A acidic acidic amphoteric
B acidic basic amphoteric
C basic acidic basic
D neutral basic basic

33 What is the approximate composition of dry air?

A

B
Cc
D

78% nitrogen, 21% oxygen and the remainder being noble gases

78% nitrogen, 21% oxygen and the remainder being noble gases and carbon dioxide

78% nitrogen, 20% oxygen and the remainder being carbon dioxide

78% nitrogen, 20% oxygen and the remainder being noble gases and carbon dioxide

34 Which equation shows a reduction reaction?

A

B
C
D

CaCO3; — CaO + CO2

NaOH + HCI — NaCl + H.O

Cl2 — 2CI

Zn — Zn?%*

35 Astatine is an element in Group VII of the Periodic Table.

What are the likely properties of astatine?

colour state
A black solid
B dark brown liquid
C green gas
D yellow solid
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36  Which reaction does not take place in the dark?

CH4 + 20, — CO5 + 2H,0
CH4 + Cl; — CH3ClI + HCI
C2oHs4 + Clo — CoH4Clo
CoHs + H2 — CoHe

oo w >»

37 The table below describes several changes.

Process | sugar solution and yeast =———p formation of ethanol

silver nitrate solution insoluble  silver  chloride
Process Il : .

and hydrochloric acid formed
Process Il carbon =y carbon dioxide formation

What are the suitable descriptions of the following changes?

process | process Il process llI
A fermentation precipitation oxidation
B hydrogenation neutralisation oxidation
C oxidation neutralisation polymerisation
D fermentation hydrogenation oxidation
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38 Polymers are made by addition polymerisation of simple molecules called monomers.

The structural formula of a polymer is given below.

) H H ° " .
\ / c—c
cC—CcC H_ \ _H
H/ \H H/C\H H/C\H
¢ H P H H

C - ~-C
H U / HH \
H H
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39 Petroleum is a mixture of hydrocarbons. In an oil refinery, it is separated into useful
fractions.

The diagram shows some of these fractions.

— » refinery gases
O

— » gasoline

. %
pre_heat |:—I- diesel oll

I

400°C — Y

I

| | —»Z

What are fractions X, Y and Z?

X Y z
A paraffin (kerosene) naphtha bitumen
B naphtha paraffin (kerosene) bitumen
C paraffin (kerosene) bitumen lubricating oil
D paraffin (kerosene) lubricating oil bitumen

40 When left exposed to air, butanol is slowly oxidised to form a product.
Which statements about the product are correct?
1. Itis a compound with a —CO-H group.

2. It burns in air and can be used as a fuel.
3. It has the general formula of CnHzn.

A 1,2and3

B 1and2only
C 1and3only
D 2and3only

END OF PAPER
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Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(Il) hydroxide light blue
iron(IT) hydroxide green
iron(I1T) hydroxide red-brown
lead(IT) hydroxide white
zinc hydroxide white
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Section A [45 marks]
Answer all the questions in the spaces provided.

Delton uses a pair of vernier calipers to measure the internal and external diameter of a
hollow pipe. The readings are shown in Fig. 1.

internal diameter
il T
[T |
[
[
|

> hiall o pipe

Main scale Main scale

0 5
Vernier scale

5 10 10

Mernier scale

)
-

e
™ external diameter

Fig. 1

(a) If the vernier caliper has a negative zero error of 0.08 cm, calculate the thickness of the
pipe.

Thickness = ..., [2]
(b) Suggest a method to increase the accuracy of the readings.
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2 Dave pushes a block of mass 500 g up a rough inclined plane with an initial velocity of e E\?rf] .
9.0 m/s. The block returns to its starting point 4 seconds later with a velocity of 3.0 m/s. oaners
Fig. 2 shows the set-up and the corresponding graph.
1
D
L

Velocity/ms™ 4

T TN
B
0 — > Time/s
1 \k\ 3 4
-2 \\ c
-4
Fig. 2

(@) Using values that can be taken from the graph, describe the motion of the object:

(i) between A and B, and
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(b) Calculate the maximum distance D that the object has travelled up on the inclined

plane.

Maximum distance D =

During the National Day Parade, a 70 kg sky diver jumped off from a height of 1000 m
carrying a parachute of 10 kg. The diver falls freely before opening his parachute. Fig. 3
shows a table indicating the upward air resistance acting on the diver for the first 7 seconds

of his fall.
Air 100 240 450 800 800 800 2400
Resistance
I N
Time /s 1 2 3 4 5 6 7
Fig. 3

State and explain during the period of time during which the diver falls at constant speed.
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4 Fig. 4.1 shows a rectangular barge of dimensions 2.0 mx 1.2 m x 0.4 m. For
Examiner's
Use
| 2m
0.4m +
K
1.2m
A 4
Fig. 4.1

(a) Given that the density of the block is 7800 kg/m3, calculate the mass of the block.

(b) Calculate the maximum pressure that can be exerted by the barge on the ground.

Maximum pressure = .........ccccveeieiineinennnnn. 2]
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4 (c) The barge is submerged in seawater and tethered by a taut rope as shown in Fig. 4.2. c For
The current in the seawater is pushing the barge with a force of 50 kN to the right, el

causing the rope to have an angle of 30 ° to the vertical.

50 kN —>ﬁ

Rope pulling on the
barge

30°

Fig. 4.2

Draw a scaled vector diagram to determine the tension in the rope. Indicate the scale
that you are using.

GESS 4E5N ScPh P2 PRELIM 19 VIN



Fig. 5.1 shows a section of a vertical door with a horizontal hinge along its lower edge. C1 is
the position of the centre of gravity of the door. Fig 5.2 shows the door with a piece of wood
attached so that the door is less likely to open by itself. The new position of the centre of
gravity of the door and the wood is C». The thickness of the door is 8.0 cm.

Frame ZZA[ \ ] \
Cpens
— 8.0cm
el
¥

o-C1
Cs
- Hinge P 0.30 m
a P 4
Frams
Fig. 5.1 Fig. 5.2

(a) Explain why the door is less likely to fall open with wood P attached to it.

(b) The combined weight of the door and wood P is 35 N. Calculate the moment required
to hold the door closed when it is in the vertical position, as shown in Fig. 5.2.

Moment= ............ccoieienns [2]

For
Examiner's
Use
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6

Fig. 6 shows a section of a solar heating system which helps to provide hot water for a
house.

cold water

immersion heaters

&
o“\\q hot a\:lilﬁf _» hotwater
M to the
house

insulation spiral
tube

Fig. 6
It consists of a solar panel placed outdoor on a roof. Connected to this panel are water pipes.
Heat from the Sun warms the water in these pipes which is then pumped to a hot water tank
inside the house. Inside the hot water tank, the hot water transfers its heat, becomes cooled
and circulates back to the solar panel.
Explain the purpose of the following features.

(@) The solar panel is covered with a sheet of glass.

(b) The insulation for the water pipe in the solar panel.

(c) The water pipe in the hot water tank is spiral in structure, painted black and made from
copper.
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7 (a) Fig. 7.1 shows the displacement-distance graph of a vibrating string at time t=0s. ExaE]?;er's
Use

Displacement / cm

S
! ERERRERENARRN
Direction of travel of the way
2 N\
\ ARER
\ / / \ \
y \ / \ /
0 \ / b / \ / D tar celm
\ / P\ / \ / \
\ / \ / \ / \
\ \ /
/
\ /
NS A N
-2
4
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Fig. 7.1

(i) Describe the direction of movement of P for one complete cycle starting from time
t=0s.

(ii) It takes 0.6 s for point P to move two cycles. Calculate the speed of the wave.
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(b) Fig. 7.2 shows a very large plane mirror, inclined at 45° to the horizontal, beneath a Examers
pattern on the high ceiling of a hall. Use
C
ceiling
Rl |S

N

mirror —|
45°
_-F\

Fig. 7.2

The mirror is set on a stand at head-height immediately below the centre C of the
pattern. R and S are two rays of light from C that strike the mirror.

(i) OnFig 7.2, draw the rays R and S after they strike the mirror. 1

(i) Show how these rays can be used to locate the image of C. Mark and label the
position of this image with the letter I. [2]
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8 Fig. 8 shows a circuit with three switches S+, Sz and a lamp L.

:

Sz-

8.00Q

3.00Q

Fig. 8

(a) Calculate A when S is closed.

A=

(b) When both S; and S; are closed, A2 shows 0.8 A. What is the resistance of L1?

Resistance = ........ccooviviiinn. ..

(c) Explain how the brightness of the lamp is affected when S is opened while S; is

closed.
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9 (a) Fig. 9.1 shows the electrical wiring of a house. Examers
S1 Use
Live Fuse F1
O o o
Necatral ®
S92 S4

Fig. 9.1

(i) State why lamp L4 is wrongly connected.

....................................................................................................... [1]
(ii) State the purpose of the fuse.

....................................................................................................... [1]
(iii) Explain why the switch and fuse should be placed on the live wire.

........................................................................................................ [1]
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(b) Fig. 9.2 shows an iron rod AB resting in a magnetic field and connected to a circuit. The

13

rod can move freely in the magnetic field.

P

4'—| X X X X X X %
| 4 o oy
X x XK 4 X X 4 X

b4 x b4 b4 b4 x b4 b4

b4 oM X x» X 4 x

b4 oM MK » oM X b4

X X X X X X X X

e 3% A4
ﬂ b4 b4 b4 b4 b4 b4 b4 4
Fig. 9.2

(i) State and explain what happens to the rod when the switch is closed.

Straight conducting wires

(ii) State what happens to the rod when P is moved closer to the switch.
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Section B [20 marks] For

Examiner's
Use

Answer any two questions in this section.

Write your answers in the spaces provided.
10 (a) Singapore experiences many thunderstorms every year. Tall buildings and trees have
a higher likelihood of being hit by lightning in these storms. Fig 10.1 shows a thunder

cloud with a flat, positively charged base. It passes over a cluster of trees growing on
a flat, open land.

+ + + + + + + +

Fig. 10.1
(i) On Fig. 10.1, mark the charges on the tree. [1]

(ii) Explain how the tree may be struck with lightning.

(iii) In the lightning strike, a charge of 620 C passes from the cloud to the tree.
Given that the strike took place in 2.5 x 10 s, calculate the average current in
the lightning strike.

Current=..........coiiiiin [2]

GESS 4E5N ScPh P2 PRELIM 19 VIN



15

10 (b) Zhetai set up the apparatus as in Fig. 10.2 in a lab. Two flat metal plates are
positioned horizontally with one above the other. He connected the positive terminal
of a high voltage power supply to the bottom plate and the negative terminal to the

top plate.
high-voltage
supply unit

Fig. 10.2

horizontal
metal plates

(i) On Fig 10.2, draw the shape and direction of the electric field produced. [2]

(ii) State what is meant by an electric field.

(iii) Zhetai observed that when a small, charged oil droplet was placed between the
metal plates, it accelerated downwards. State the charge of the oil droplet and

explain the observed movement.
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16

Ships can make use of ultrasound waves to determine the depth of the sea. An ultrasound
pulse is emitted from a ship and the echo is received by a receiver on the ship. The
receiver then records the time, t, at which the echo returns to the ship.

time / ms

1 800+

750+
400 -
FS *
X Y
Fig. 11.1

Fig. 11.1 shows the graph recorded by the receiver indicating the duration taken for the
ultrasound pulse to return to the receiver as the ship moves from point X to point Y.

(a) State what is meant by ultrasound waves.

............................................................................................................... [1]
(b) Describe how the ultrasound waves travel from the ship to the seabed.

............................................................................................................. [2]
(c) Determine which point, P, Q, or R, is deepest. Explain your answer.

............................................................................................................... [2]
(d) Calculate the depth of the seabed at point P. The speed of sound in water is

1500 m/s.

Depthof seabed = .................... 2]
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11 (e) Given that the frequency of the ultrasonic waves is 45 kHz, determine the wavelength
of the ultrasound waves in water.

Wavelength= ..., [2]

(f) As the ship approaches more shallow regions of the sea, the receiver produces a
sound wave as shown in Fig. 11.2.

Displacement / cm

r 3
100 o e e e e e m e e e == === = =

. I >
0 2 4 6 8 Timel/s

S0 A---Wooo Moo ;

Fig. 11.2
The transmitter is tuned to produce a new sound wave that has double the frequency
and half the loudness of the sound wave in Fig. 11.2. Sketch on Fig.11.2, a well-

labelled displacement-time graph for the new sound as it passes through the same
location.

(1]
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12 Pole vaulting is an Olympic track and field event in which an athlete uses a long and
flexible pole to jump over a bar. To do so, the athlete sprints towards the bar before
planting the pole into a vault box to initiate the jump.

Fig. 12.1 shows a sprinting athlete holding a straight pole just before he plants the pole into
the vault box. Fig. 12.2 shows the athlete during the jumping phase of the vault as he
launches himself in an attempt to clear the bar.

(a)

(b)

1

Fig. 12.1 Fig. 12.2

State and explain the energy changes that have taken place for the athlete and the
pole between the events in Fig. 12.1 and Fig. 12.2.

(1) ALNIE e oo

() PO .o

The athlete releases the pole and reaches a height of 6.1 m, clearing the bar. He has
a mass of 70 kg.

(i) Calculate the average speed at which he was running, such that he could clear
the bar.

Average speed = ..............oeeels [2]
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(iii)

(iv)

19

Calculate the output power of the athlete if he can run up to the vaultin 5.4 s.

Calculate the force exerted by the athlete on a 1.5 m landing foam if it deforms
by 0.50 m when he lands on it.

State and explain if the answer you calculated in (b)(i) is higher, same or lower
than the actual average speed of the athlete.

END OF PAPER
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No | Answer Remark

1 A Diameter of the Earth : 1.2 x 10" m
Diameter of atom : 1 x 1019 m
Length of bus: 1 x 10" m
Thickness of hair: 1 x 10“*m

2 B Average speed = total distance / total time

=36/18
=2m/s
Average velocity = total displacement / total time
=12/18
=0.67 m/s

3 D Without the effect of air resistance, objects that are dropped from a height will experience free-fall, meaning that the only force
acting on it is its weight. Hence, both objects will experience the same acceleration due to gravity.

4 C Sum of moments about axle are equal:

50 N x 0.20 = Force on master cylinder x 0.04
Force on master cylinder = 250 N
Pressure on master cylinder, Pm = F/A
=250/5
=50 N cm2
Pw =Pm
=50 N cm™?

5 D Since the ball rolls down the slope, the motion of the ball at the point of contact between the ball and slope is upwards. Hence,
friction i downwards.

6 B As all the glasses are filled with water, the CG of glass B will be higher. The CG of glasses A, C, D will be lower than that of B.

7 D Both X and Y are turning points in the motion of the mass M. Hence, the speed of the mass at these points is minimum,
leading it to have maximum gravitational potential energy at X and maximum elastic potential energy at Y.

8 A As a gas in a sealed container is heated, the average kinetic energy of the molecules increases as the temperature increases
too. Thus, the number of collisions of the gas on the walls of the container increases and the average force exerted by the
molecules on the walls increases as well. However, the gas does not expand as it is in the a sealed container and thus, the
average distanceg does not increase.

9 A Radiation is minimised through changes in surface area, colour and texture. Hence, using a double walled glass container
does not minimize radiation but instead conduction (since glass is a thermal insulator).

10 B Ice melts at 0 °C.
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As the wave moves away, the distance between the wavefronts is increasing. This indicates an increase in wavelength. Since
v = fA, the speed is increasing.

12 Given that the light ray enters a glass block, the incident angle, i, is always larger than refracted angle, r (light ray will bend
towards the normal). Hence, we know that the value of sin i should be larger than the value of sin r. Additionally, we know that
the gradient of sin i — sin r graph should be positive due to our knowledge of refractive index: n =sini/sinr.

13 The image is formed at the intersection of the two rays. To ensure the image on the screen is focused, the intersection of the
rays should occur at the screen. Using a shorter focal length would make the rays bend more and the image will be formed
closer to the lens. Moving screen away will make the image more blurry. Moving object closer to the lens will cause the
intersection of the rays to occur further away from the lens. Changing the brightness of the object will not improve the focus of
the image.

14 R — ultraviolet rays. S — Xrays.

15 Wavelength (distance between successive compressions/rarefactions) = 12/2

=6m
v ="fA
300 =f (6)
f=50.0 Hz

16 The question states that the drum is positive. If the toner is attracted to the drum, it is negatively charged as unlike charges
attract. Similarly, for the toner to be attracted to paper, it must be positively charges as unlike charges attract.

17 Current in A is the largest as it is the only resistor in series. In the parallel branch of B and C, more current flows through B as
it has a lower resistance than C. As for the parallel branch of D, both resistors will have the same current (half of current in A)
as they have the same resistance. Hence, C has the least current.

18 Resistance wire with length 2L has twice the resistance of X. However, since in parallel with X, total resistance in the circuit will
drop. Hence, the current in the circuit will increase. Since X is parallel with the new resistor, the p.d. across both wires are still
the same.

19 Water heater: 3 kW x 0.5 h = 1.5 kWh
Hot plate: 1.5 kW x 2.0 h = 3.0 kWh
Iron: 0.75 kW x 3.0 h = 2.25 kWh
Lamp: 0.1 kW x 15.0 h = 1.5 kWh

20 The direction of the current is into the paper. To find the magnetic field, use the right hand grip to find that the direction of the

magnetic field:

0 current flowing
mnto the paper







Paper 2

No Answer Mark | Remarks
1a External diameter = 3.47 cm 1
Internal diameter = 3.16 cm
Thickness = (3.47 - 3.16) / 2 1
=0.155cm
1b More measurements can be taken from

different locations on the pipe to find an
average thickness.




2ai

The object slows from 9 m/s to 0 m/s at a
uniform rate of 9 m/s? as it goes up the
ramp.

aii

The object stops momentarily before it
increases its velocity from rest to 3 m/s in
the opposite direction at a constant rate of 1
m/s?.

Distance travelled = area under the graph
=%x9x1
=45m

The diver falls at constant speed between 4
s to 6 s. This is because the force from the
air resistance is the same as the total
combined weight of the diver and his load.
Since the forces are balanced, the resultant
force is zero.

4a

Mass = density x volume
=7800x (0.4x 2x1.2)
= 7488 kg = 7490 kg

4b

Pressure =F /A
=74880/(1.2x0.4)
= 156000 Pa

4c

1 cm: 10 kN (or appropriate scale)




Labelled forces, arrows
Correct Diagram
Tension = 10 cm x 10kN

= 100 k(95 KN — 105 KN)

—_

5a

Adding wood P has lowered and changed
the location of the centre of gravity of the
door such that it is on the left of the hinge.
The line of action of the weight through the
new cg causes an anticlockwise moment
about the hinge, which prevents the door
from opening.

5b

Moment=F x d
=35x0.08
=2.8 Nm

6ai

Glass traps the heat from the sunlight much
like a greenhouse effect.

Gaii

The water pipe is insulated t6 prevent heat
loss.

Gaiii

Spiral features are to increase the surface
area of the pipe.




Black is a good emitter of heat
Copper is a good conductor of heat.

7ai | Att=0s, Pis at a distance of 1.25 m. It
then is displacement in the positive direction
until a maximum of 2 m before
displacement in the negative displacement
until a maximum of — 2 m. It then returns to
the original position.

7aii | Period =0.6/2=0.3s
Speed = 1.0/0.3

=3.33 m/s
7b

Rays R and S (with arrow, correct angle)

Position of image perpendicular to mirror
extension,
labelled.




8a

When S1 closed:

V=IR
12=1(8)
[=15A

8b When both are closed:
V=IR
12=(0.8) R
R=15Q

8c No change to brightness.
Since S2 is parallel, the PD across the light
bulb does not change regardless whether the
switch S2 is open or closed.

9ai | The switch should be on the live instead of
the neutral wire.

9aii | The fuse will melt and break the circuit td
protect the circuitry from damage when
excessive current that exceeds the. fuse
rating flows through it.

9aiii | The switch and fuse should be placed on the
live wire so that the appliances will be
disconnected from high potential when the
switch is off or when the fuse is blown.

9bi | AB will move to the right.
There will be a resultant force that acts on AB
as it is a current carrying conductor in a
magnetic field.

9bii | AB moves to the right with greater
force/speed

10 Negative charges clustered on the top of the

ai tree, positive charges at the bottom half.

aii The positive charges at the bottom of the

cloud induces a negative charge at the top of
the tree as unlike charges attract.

The charges build up until there is a
discharge from the tree to the cloud.




aiii

Current = Charge / Time
=620/ (2.5x 10%)
=248 x10% A

bi

Field direction from + to —
Parallel lines

bii

Electric field is a region in which a charge
experiences a force.

biii

Negatively charge

It moves downward towards the positively
charged plate as unlike charges attract.

11a

Ultrasound waves are waves that have a
high frequency beyond the normal hearing
range of 20kHz.

11b

The pulse from the ship causes adjacent
water molecules to vibrate.

This allows the sound energy to travel
through the water in a series of
compressions and rarefactions as a
longitudinal wave.

11c

Q is the deepest

The time taken for the echo to return from Q
is the longest.

11d

Speed = 2d/t
1500 = 2d / (750 x 10%%)
D=562.5m

v=fA
1500 = 45000 x A
A=0.0333m

11f

Amplitude labelled at 5 m
Period labelled at 1 s

12ai

When running, kinetic energy to gravitational
potential energy and kinetic energy




aii

Kinetic energy to elastic potential energy and
gravitational potential energy

bi

Change in GPE = Change in KE
Mgh = %2 mv?
v2 =2gh
=2x10x6.1
=122
v=11.0m/s

bii

Output power = total energy/time
= mgh/time
=70x10x6.1/5.4
=790.7 W
=791

biii

KE of athlete = 70 x 10 x (6.1 — 1.5)
=3220J

Work done to stop athlete = 3220

F xd=3220

F = 6440 N

biv

Higher.

Work is also done to overcome air
resistance.
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