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Section A [40 marks]
Answer ALL the questions in this section.

1  Whatis the approximate mass of an apple?

A

B

C

D

8¢
8049
800 ¢

8000 g

2 Which of the following is equivalent to 1.8 g/cm?3?

A

B

C

D

1.8 kg/m?3
18 kg/m?3
180 kg/m?3

1800 kg/m?

3 Forces P and Q act at a point O as shown in the diagram, the angle between their
lines of action is varied from 30° to 150°.

Q

o P

0

If R is their resultant force, which of the following is correct?

A

B

R is always greater in magnitude than either P or Q.
R is always smaller in magnitude than either P or Q.
R is never in the same direction as either P or Q.

The magnitude of R can be equal to the sum of the magnitudes of P and Q.

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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4 A ballis dropped from the top of a 125 m tall building.

What is the time it takes to fall to the ground? Take g to be 10 m/s?,

A 0.325s
B 125s
C 5.00s
D 10.00s

5  The velocity time graph of a tennis ball that is dropped from the top of a building is
shown below.

velocity
N

> time

Which of the following statements best explains the motion of the ball?

A The air resistance acting on the tennis ball decreases as the tennis ball falls,
causing it to accelerate.

B  The air resistance acting on the tennis ball decreases as the tennis ball falls,
causing it to decelerate.

C The air resistance acting on the tennis ball increases as the tennis ball
decelerates.

D The air resistance acting on the tennis ball increases as the velocity increases
until the air resistance is equal to the weight of the tennis ball.

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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6 A heavy ball hanging from a cable is held in equilibrium by a chain.

Z

point of suspension

heavy ball

Which vector diagram shows the three forces acting on the ball?

A B
tension tension
in cable in cable
weight of weight of
ball ball
tension tension
in chain in chain
C D
tension weight of tension weight of
i Y ball i 4
in cable in cable ball
tension tension
in chain in chain

Tanjong Katong Girls’ School
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7 P, Qand R are three blocks resting on a rough surface. A force of 90 N is applied at
one end as shown in the diagram below.

kg 2kg 3 kg
T, T,

P Q R » 90N

— — S —
10N 20N 30N

The masses of P, Q and R are 1 kg, 2 kg and 3 kg respectively and the frictional
forces with the floor are 10 N, 20 N and 30 N respectively. What are the tensions Ti,
between blocks P and Q, and T2, between blocks Q and R, in the strings?

T1 T2
A 5N 10N
B 15N 30N
C 15N 45 N
D 30N 30N

8 The diagram shows a pail containing approximately equal amount of water and sand.
X and Z are the centre of gravity of the sand and water respectively

| water

X <

/

—_ sand

More sand is added to the pail. This affects the position of the centre of gravity of the
pail and its contents, and the stability of the pail.

Which of the following shows how the position of the centre of gravity of the pail and
its contents, and the stability of the pail will be affected?

centre of gravity stability
A moves from X towards Y decreases
B moves from X towards Y increases
C moves from Y towards Z decreases
D moves from Y towards Z increases

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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9 A baseball bat is leaning against the wall as shown below. The mass of the baseball
bat is 570 g, and the frictional force on the bat by the wall is 0.50 N.

frictional force

normal reaction force

30 cm baseball bat

20 cm

< > >

20 cm 10 cm

What is the normal reaction force?

A 0.84 N B 1.1N C 32N D 42 N

10 Three liquids are poured into beakers as shown.

~ ~ N - ~N -
mass 100 g
volume 100 en? mass 50 g mass 100 g
volume 50 cn? volume 50 cn?
Liquid 1 Liquid 2 Liquid 3

Which statement about the densities of the liquids is correct?
A Liquid 1 has twice the density of liquid 3.

B  Liquid 3 has twice the density of liquid 1.

C The liquids all have different densities.

D The liquids all have the same density.

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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11 The diagram below shows a water manometer used to measure the pressure inside a gas
pipe. The density of water is 1000 kg m-3 and gravitational field strength is 10 N kg_.

scale in mm

1 _gaspipe

T water

Find the pressure of the gas supply in Pa.
A 380 Pa
B 380 Pa above atmospheric pressure
C 520 Pa
D 520 Pa above atmospheric pressure

12 The diagram shows a hydraulic pump.

E load
piston Q N
\

—

4 piston P

ARRRRNY
ARRRR LY
ARRRRNY
ARRRRNY
ARRRRNY
ARRRR LY
ARRRRNY
ARRRRNY
ARRRRNY
ARRRR LY

Which of the following comparison is true?

A  The force F is the same as the weight of the load.

B  The force F is greater than the weight of the load.

C The pressure on piston P is the same as the pressure on piston Q.

D The pressure on piston P is smaller than the pressure on piston Q.

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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13 A boy climbs slowly at a steady speed to the top of a small hill.
What is the main energy transfer taking place for the boy as he climbs?
A internal store to kinetic store
B  chemical potential store to kinetic store
C kinetic store to gravitational potential store

D chemical potential store to gravitational potential store

14 The input power to a motor is 300 W. In 20 s, it lifts a load through a height of 6.0 m.
The efficiency of the motor is 60%.

What is the weight of the load?

A 100 N B 600 N C 900 N D 1000 N

15 Smoke particles in a transparent box are observed using a microscope. A small point
of light is seen to move around as shown.

What does this experiment demonstrate about air molecules?
A They move because of collisions with smoke particles.

B  They can be seen through a microscope.

C They are in continuous random motion.

D They move more quickly when they are heated.

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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16 As air is sucked from a straw out of a sealed packet drink, the packet shrinks in
volume.

Which of the following best explains why the packet drink shrinks in volume?

A The collision of air molecules with the internal surface area of packet drink has
decreased.

B  The kinetic energy of the air molecules in the packet drink has decreased and
the frequency of collisions of the air molecules and packet wall has decreased.

C The air molecules are in continuous random motion.

D The air molecules move more quickly when they are heated.

17 A consultant for a cookware manufacturer wishes to make a pan that will have two
features:
(i) absorb energy from a flame as quickly as possible, and
(i) has a cooking surface that stays as hot as possible when heated.
Which pan would be recommended?
A outer and inner surface black
B  outer and inner surface shiny

C outer surface shiny and inner surface black

D outer surface black and inner surface shiny

18 A block of gold of mass m has a specific heat capacity of c. A block of copper of mass
2m has a specific heat capacity of 3c. Both metals receive the same quantity of heat
and the temperature of the copper rises by 10 °C.

What is the temperature rise of the gold block?

A 15°C
B 20°C
C 30°C
D 60°C

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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19 The graph shows how the temperature of a sample of molten wax changes as it
cools.

temperature
A

» time

Which statement is correct?

A From P to Q, the molecules lose internal energy and intermolecular forces of
attraction decrease.

B From Q to R, latent heat is given out to the surroundings and intermolecular
forces of attraction increase.

C From Qto R, the molecules come closer together and internal energy increases.

D From R to S, latent heat is given out to the surroundings and molecules move
more slowly.

20 A puddle of water on the road evaporates and this causes a change in its
temperature.

Which of the following is correct about the temperature change and the reason for
the temperature change?

temperature reason
A decreases less energetic molecules leave the water
B decreases more energetic molecules leave the water
C increases more energetic molecules leave the water
D no change less energetic molecules leave the water

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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21 An experiment is carried out as shown in the diagram.
water boils at the top

Steam boiling tube

ice wrapped in metal
gauze melts very slowly

The ice takes a long time to melt, even though the water at the top of the boiling tube
is boiling.

Which statement best explains this?

A Water is a poor conductor of heat.

B  Hot water at the bottom of the boiling tube rises to the top.
C Cold water at the top of the boiling tube sinks to the bottom.

D The wire gauze prevents energy transferred by heating from reaching the ice.

22 Which statement about electromagnetic waves is correct?
A Infrared rays are used in sunbeds for artificial sun tanning.
B Microwaves are used in satellite communications.
C Visible light can damage human proteins and DNA.

D X-rays are used to check for counterfeit notes.

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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23 The diagram shows a ray of light passing through three different medium X, Y, and
Z. The refractive indices of X, Y, and Z are nx, ny,and nz respectively.

&1: air
|

Which one of the following is correct?

A Nx < Ny B Ny > Nz C Nz > Nx D Ny > Nx > Nz

24 Aray of light passes from glass to air. In glass, the speed of light is 1.8 x 108 m/s.
What is the critical angle for light passing from glass to air?

A 18° B 30° C 37° D 42°

25 Bats produce ultrasound to navigate. What is the possible frequency range of
ultrasound waves?

A OHzto20Hz
B 20Hzto 1200 Hz
C 20Hzto20kHz

D 20 kHzto 120 kHz

26 The frequency of X-rays used in radiology is 3.0 x 108 Hz.
Their speed in air is 3.0 x 108 m/s.

What is a possible frequency and a possible wavelength in air of gamma rays?

frequency / Hz wavelength / m
A 3.0 x 1016 1.0x 108
B 3.0 x 1016 1.0 x 108
C 3.0 x 10%0 1.0 x 1012
D 3.0 x 10 1.0 x 1012

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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27 The displacement—time graph for an air particle in the path of a sound wave is shown.
A

displacement [~~~ ﬂ ______ / 22
D =

Which property of the sound wave must be increasing?
A amplitude

B frequency

C period

D wavelength

28 Three initially uncharged spheres X, Y and Z are in contact, each supported on an
insulating stand. A positively charged rod is placed close to but not touching X.

+4+4+ | Z

Which of the following best illustrates the distribution of charges on sphere Y?

A B C D

¥

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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29 When a plastic rod is rubbed with a dry cloth, the rod gains electrons from the cloth.

What is the final charge on the rod and on the cloth?

charge on rod charge on cloth
A negative negative
B negative positive
C positive negative
D positive positive

30 When there is a potential difference across a component, W is the total work done to
drive the charges through the component and Q is the total charges passing through
the component in time t.
What is the potential difference across the component?
A Q/W B Qt/W C W/Q D W/ Qt

31 The diagram shows two wires P and Q, each of the same length and the same
material, connected in parallel to a battery.

The cross-sectional area of Q is twice that of P.

P

Q

|
L
What fraction of the total current passes through P?

A 1 B C 1 D
5 3

N |-

1
4

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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32 Two resistors, each of resistance R, are connected in series and then in parallel with
the d.c. supply of electromotive force (e.m.f.) E and resistor X.

E E

I;

circuit 1 circuit 2
The ammeter reading in circuit 2 is three times the ammeter reading in circuit 1.

What is the resistance of X?

W)

2R

A R
2

B E C R
4

33 The diagram shows a potential divider circuit comprising a power source, a light-
dependent resistor (LDR), a fixed resistor (R), a voltmeter and an ammeter.

4“___1'7

®
e

R LDR

What will happen to the readings on the voltmeter and the ammeter when there is an
increase of light intensity?

voltmeter reading ammeter reading
A decrease decrease
B decrease increase
C increase decrease
D increase increase

Tanjong Katong Girls’ School Sec 4 Preliminary Examination



16

34 Which diagram shows the most effective method of demagnetising a permanent
magnet?

A B

r. % .-y A_A b

—f— ——f—

Current switched on then off Current switched on then the
with the magnet left in place magnet is withdrawn
C D
0N NN nn 6 B”
N S N S| —»
Current switched on then off Current switched on then the
with the magnet left in place magnet is withdrawn

35 A beam of electrons moves in a straight path through a magnetic field with an initial
velocity, v. The electrons are deflected as shown.

electron beam |
with velocity, v |

deflected path

What is the direction of the magnetic field?
A into the paper

B  out of the paper

C totheleft

D to the right
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36 A student pushes the N-pole of a bar magnet into end Q of a long solenoid.

An electromotive force and hence an induced current is induced in the solenoid and
the galvanometer needle deflects to the left as shown.

galvanometer —

solenoid

=

push towards solenoid

S |

magnet

P Q

Which of the following produces a deflection in the same direction?

A  pulling the N-pole out of end Q
B  pulling the S-pole out of end P
C pushing the N-pole into end P

D pushing the S-pole into end P

37 Anideal step-down transformer has an input voltage of 240 V and an input current of
0.15 A in the primary coil. The dotted lines represent an x-number of turns and y-
number of turns in the primary coil and secondary coil respectively not shown in the

diagram.

primary coil
240V, 0.15A

o

1L

T
(R0

T

o

{ secondary coll

EE—]

Under these conditions, what output voltage and output current could be obtained in
the secondary coil? (Note: do not count the number of turns in the diagram)

output voltage / V

output current / A

OO w>

50
180
360
700

0.36
0.20
0.10
0.05

Tanjong Katong Girls’ School
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38 The half-life of a certain radioactive element is such that % of a given quantity decays
in 12 days.

What fraction remains undecayed after 24 days?

A Toa B Y C 32 D 1A

39 The grid shows some nuclides arranged according to the number of protons and the
number of neutrons in each of them.

A nucleus of the nuclide JLi decays by emitting a B-particle.

What is the resulting nuclide?

4 A B
number of
protons
3 SLi | aLi | SLi
2 SHe | 5He C D
11 iH | 2H

0 1 2 3 - 5 6

number of neutrons

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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40 Alpha, beta and gamma radiations have various depths of penetration in matter and
different charges.

Which row best summarises the penetration and charge of each radiation?

alpha beta gamma
A | absorbed by a sheet of | absorbed by several not fully absorbed by
card mm of aluminium several cm of lead
negative charge no charge no charge
B | absorbed by a sheet of | absorbed by several not fully absorbed by
card mm of aluminium several cm of lead
negative charge positive charge no charge
C | absorbed by a sheet of | absorbed by several not fully absorbed by
card mm of aluminium several cm of lead
positive charge negative charge no charge
D absorbed by several not fully absorbed by | absorbed by a sheet of
mm of aluminium several cm of lead card
positive charge negative charge no charge

Tanjong Katong Girls’ School Sec 4 Preliminary Examination
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Section A
Answer all questions in this section in the spaces provided.

The total mark for this section is 70.

A ball is thrown vertically down at a speed of 8.4 m/s from point A which is 5.0 m above
the ground. Assuming that air resistance is negligible, the ball hits the ground at a speed
of v m/s after t seconds.

50m

(@) Sketch the velocity-time graph of the ball from the time it was thrown to when it hit
the ground at t seconds. Label all essential points.

velocity / m/s 4

> time /s [2]

(b) (i) Assuming acceleration due to gravity is 10 m/s?, express t in terms of v.

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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(i) Using your sketch in (a) and expression in b(i), determine the speed, v m/s,
which the ball hits the ground.

[Total: 6]

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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The diagram shows a section of a handrail attached to the ceiling of a train carriage. The
handrail is light. A man and a lady hold onto the handles and exert downward forces of
700 N and 500 N respectively. The bar is held securely to the ceiling with supports A and
B. The force acting on each support is F1 and F2 respectively.

Fi F>
- -~ - d P .
Al 10m_ . 20m . 10m (I B
| I
700 N 500 N

(a) State the principle of moments.

............................................................................................................ [2]
(b) (i) Taking moments about A, determine the value of Fo.
Fo= [2]
(i) Hence, find the value of Fu.
Fi= [2]

(c) A student boards the train and stands in between the man and lady. As there are only
two handles, the student does not have any handle to hold onto.

Using your knowledge of stability, suggest one way how the student should stand on

the train so that she does not fall over when it comes to a sudden stop at the next
station.

[Total: 7]

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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3 A ball of mass 0.30 kg is projected horizontally with a speed of 8.0 m/s from the top of a
building AD which is 45 m above the level ground DC. It moves in a parabolic path and
hits the ground at C.

- 8.0 m/s

45 m

Y
D C
(a) State the principle of conservation of energy.

............................................................................................................ [2]
(b) Calculate the energy of the ball at A.
ENergy = ..o [2]
(c) Describe the energy transfer as the ball moves from A to B.
............................................................................................................ [2]

[Total: 6]

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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The figure shows a heater with two glass bulbs of different surfaces.

glass bulb hea'fr shiny
painted = " './ \\’\J glass bulb
matt black \ )
\\ /

)

o | air

T

) liquid

The heater is switched off at the start. Tap T is opened so that air on both sides of the
thermometer have the same pressure. Tap T is then closed and the heater is switched on.

(@) On the figure, mark clearly the liquid levels on both sides of the thermometer after
the heater has been switched on for a short time. [1]

(b) Explain your observation.

[Total: 4]
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The diagram, drawn to scale, shows the positions of particles at a particular instant when
a longitudinal wave passes through. The dots represent the air particles and the lines
represent the original undisturbed positions of the patrticles.

|

(@ (i) Inthe boxes provided, write down if the particle at that position is in a region of
compression, C, or rarefaction, R. [1]

(i) Mark on the figure the wavelength of the wave and label it as A. [1]

(iii) State the magnitude of the wavelength.

(b) Each particle oscillates 200 times per second about its original position. Calculate the
speed of the longitudinal wave.

[Total: 5]

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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6 A page from a student’s notebook is shown.

TT/,p, El&oM Wﬁw’e: C gl'&(-“é‘vuu-t_

viged | wasen | rd waues

5:::;@ }{-'Vw[s edbira W0 L‘W—Fvu vadio
‘)a‘zs g

<

Wuwzg v\)ﬂv%l&j""(&

(a) Make corrections to two errors in the student’s notes.

(b) Describe the effect of extended gamma ray exposure on human cells.

(c) State the changes, if any, to the speed and frequency of gamma rays when it
penetrates the skin.

[Total: 5]
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7 A 1.60 m tall lady stands 0.50 m in front of a mirror to look at herself.

i1}

(@) Draw one light ray to show how the lady sees through the mirror
(i) the top of her head, and
(i) her feet. [3]

(b) Indicate on the diagram the minimum length of mirror, [, needed for the lady to see
herself from the top of her head to her feet. [1]

(c) State two characteristics of the lady’s image in the mirror.

[Total: 5]
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10

A circuit is connected to a battery of unknown e.m.f. The ammeter reads 3.0 A when the
switch is opened.

S

(@ (i) Determine the e.m.f. of the battery.

(i) Calculate the current flowing in PQR.

CUMENt = ... [1]

(b) The switch is now closed. State if current will flow along QS. Explain your answer.

[Total: 5]

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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9 A conducting rod PQ is suspended horizontally by two newton metres. The rod is placed
inside the magnetic field of a U-shaped magnet.

newton meter

newton meter

(@) When the switch was closed, the readings on the newton meters changed.

State whether the readings on the newton meters increased or decreased.
Explain your answer.

(b) Describe how you can modify the set-up so that the change in the newton meter
readings can be controlled.

(c) If the battery is replaced by an a.c. source of frequency 0.50 Hz, describe the motion
of the rod with respect to time when the switch is closed.

[Total: 7]
Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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10 A manufacturing company melts aluminium rods in a furnace as part of its production
process. Table 10.1 shows the specifications of the rods, and Table 10.2 shows how the
temperature of the rods vary with time as they are placed in the furnace.

(@)

(b)

(c)

Table 10.1
Dimensions (length x diameter) 5.00 cm x 2.66 cm
Density of aluminium 2.7 glcm?®
Specific heat capacity of aluminium | 880 J/kg°C

Table 10.2
Time /s | Temperature / °C

0 0
200 240
400 460
600 650
800 650
1000 650
1200 920

Calculate the mass of each aluminium rod. Leave your answer to the nearest gram.

Calculate the energy supplied to each rod between 0 s to 600 s.

energy supplied= ..................ol [2]

Using your understanding of the kinetic model of matter, describe the effect of heating
on the amount of energy in the internal store of the aluminium rods from 600 — 1000 s.

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024



13
(d) The furnace has a power rating of 71.5 W. Given that the temperature of the

aluminium rods only starts to increase after 1000 s, calculate the specific latent heat
of fusion of aluminium.

specific latent heat of fusion = ............................ [2]

(e) An aluminium rod at 70 °C was taken out of the furnace and placed into 350 g of
water to cool. The aluminium and water reached an equilibrium temperature of 30 °C.

Determine the initial temperature of the water, given that the specific heat capacity of
water is 4200 J/kg°C.

initial temperature = ... [2]

[Total: 10]

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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14

Carbon dating is a method used to estimate the age of organic matter. Living animals take
in small amounts of carbon-14, a radioactive isotope of carbon, from their food. The amount
of carbon-14 remaining in the bones of an animal’s skeleton can be used to estimate its

age.

Carbon-14 emits beta radiation and has a half-life of 5730 years.

(@)

(b)

(c)

(d)

State what is meant by the following statements.
(i) Carbon-14 is an isotope of carbon.

(i) Carbon-14 has a half-life of 5730 years.

Complete the decay equation for carbon-14.
0= N+ e
[2]
It is known that constant exposure to beta radiation is harmful to the body.

(i) Describe the effect of constant exposure to beta radiation on the human body.

(i)  Write down one precaution that people working with beta radiation should take
to reduce the risk to their health.

A bone taken from an archaeological site was found to contain 5 units of carbon-14.
An identical bone in a living animal contains 80 units of carbon-14. Determine the age
of the bone.

ageofbone= ...l [2]

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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(e) A student reads about the archaeological finding on the news, and she concludes
that the sediment that was built up on top of the bone over the years exerted pressure
on the bone which in turn affected the nuclear decay.

Explain if you agree with the student.

[Total: 10]
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Section B
Answer one question from this section in the spaces provided.

12 (a) A 750 g fish hanging from a spring balance is attached to the ceiling of a lift as shown
in Fig 12.1. The reading on the spring balance is equal to the tension acting on the
fish.

Y

Fig 12.1

(i) Draw a free body diagram of the fish and label all forces acting on it.

[1]
(i)  State the reading on the spring balance when the lift is stationary.
..................................................................................................... [1]
(iii) Calculate the reading on the spring balance when the lift is accelerating up at
1.5 m/s?.
reading = ......oooviiiiiiii, [2]

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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(b) An application of electromagnetic induction can be found in electric guitars. They

sense vibrations in the steel strings using electric “pickups” which send electrical
signals to the amplifier. Fig 12.1 shows the side view of a “pickup”.

Steel guitar string

=l

Coil

- nnn)nnnn
1UUUUUUl

1 To amplifier
S \
Permanent magnet

Fig 12.1

(i) OnFig 12.1, indicate the induced polarity on the side of the guitar string that is
nearest to the permanent magnet. [1]

(i) Using the idea of induced polarity in (b)(i), explain how a current can be
produced in the coil when the string vibrates.

(iii)  Suggest how the strength of the electrical signal can be increased without
changing the strength of the magnet.

[Total: 10]
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13 (a) A U-tube glass with uniform cross sectional area of 0.80 cm? is used to determine the
density of oil. The density of mercury and water are 13600 kg/m?® and 1000 kg/m?3
respectively. The atmospheric pressure is taken to be 101000 Pa.

X
2.80cm _~ i 5.50 cm

1 oil
272cm L

]

L
|
|._

B
mercury
(i)  Calculate the density of oil.
density = ... [2]
(i)  Calculate the pressure at B.
Pressure = ......oovveeieiniineneannnn. [1]
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(iii)  Another tube, identical to the U-tube except for a cone-shaped opening on the
left, is filled with the same volume of mercury as in the previous set-up.

Oil and water are poured respectively into the left and right sides of the tube.
The volume of water that is poured into this set-up is exactly the same as the
previous one.

State and explain if the height of the oil in this set-up will be equal, less than or

greater than the previous one in order to maintain the height of the mercury at
A and B.

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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(b) When a negatively charged metal sphere with an insulated handle was brought near
to an uncharged metal plate, the galvanometer showed a momentary deflection.

(i)

(iii)

metal plate

insulated handle

metal sphere

Fig 13.1

Explain why there was a momentary deflection in the galvanometer when the
metal sphere was brought near to the metal plate.

..................................................................................................... [2]
On Fig 13.1, draw the distribution of the charges on the metal plate after the
deflection in the galvanometer. [1]

State and explain what will happen to the galvanometer if the metal sphere was
held directly in a person’s hand instead and brought near to the metal plate.

-- END OF PAPER --
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2024 Sec 4 Preliminary Examination Physics
Mark Scheme

Paper 1
1 2 3 4 5 6 7 8 9 10
B D C C D A C C A B
11 12 13 14 15 16 17 18 19 20
D C D B C A D D B B
21 22 23 24 25 26 27 28 29 30
A B C C D C B B B C
31 32 33 34 35 36 37 38 39 40
C B B D B D B B A C
1 B
Weight of normal sized apple is 70 — 100g
2 D
1.8 g/cm®=1.8 x 106 g/ m3= 1800 kg / m3
3 C
R is not always smaller or greater than P or Q.
R, which is the vector sum of P and Q, cannot be in the same direction as
P or Q, given that angle between P and Q is 30° to 150°
4 C
v/ ms},
50-F-----+ gradient = a = 10m/s?
|
/
|
5 t/s
displacement =% x5 x 50 =125 m
5 D
Velocity stops increasing and acceleration is zero when air resistance is
equal to weight of object
6 A
7 C
90 - 60 = (6) x (a)
a =5m/s?
P:T1—10=(1) x (5)
Ti1=15N
Q:T2—T1—-20=(2) x(5)
T2 =45N
8 C

Initial overall CG should be higher than X. When volume of sand
increases, overall CG should move upwards (since there is now more
sand at the higher levels). Since CG rises, stability decreases.



https://freetestpaper.com/

10

11

12

13

14

15

16

17

18

19

20

A

ACW = CW

0.57 X 10 X 10 = (0.5 X 30) + (Fn X 50)
50 Fn = 42

Fn=0.84 N

B

D

Pgas — Pam = hpg = 520 Pa

C
Force F is not equal to weight of load.
Pressure throughout the liquid is the same according to Pascal principal

D

Since same speed, KE remains the same

Chemical potential store from muscles convert to gravitational potential
store

B
Output power = mgh/20 = 0.6 x 300 W = 180 W
W =mg = (180 x 20) /6 =600 N

C

The bends represent the change in direction of the illuminated smoke
particles when they are hit by the air molecules from all directions with
different magnitude. This shows that air molecules are in continuous
random motion

A
Less air molecules left in the packet colliding with a smaller surface area.
Pressure inside the packet decreases and packet shrinks.

D
Black surface are better absorbers of energy through heating and shiny
surface are better reflectors / retainers of energy through heating.

D

gold: Q = mcA8:

copper: Q =2m x 3c x AB2
mcAB1 = 6 mc AB2

AB1 =60°C

B
When latent heat is lost, molten wax changes from liquid to solid.

B
Evaporation causes cooling when the most energetic molecules leave the
water.
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22

23

24

25

26

27

28

29

30

31

32

A
Heat cannot be conducted quickly via water to reach the ice.

B
(uses of different types of EM waves)

C

nx = sin 50° / sin 40°
ny = sin 40° / sin 50°
nz = sin 50° / sin 30°

Nz > Nx

C

n=c/v=(3x10% /(1.8 x 108 =1.67
n=1/sinc

1.67=1/sinc

c=37°

D

Frequency of ultrasound is beyond human audible range.

C
Gamma rays has higher frequency than X-rays. Taking frequency to be
3.0x10%°, A=3.0x108/3.0x10%°=1.0x 10 m

B

Period decreases as shown from the graph.
f=1/T

therefore frequency increases.

B

Negative charges are induced to the side of sphere X near to the charged
rod and the far side in sphere Z with a deficit of negative charges will be
positively charged.

B
Rod gains electrons and becomes negatively charged. Cloth loses
electrons and becomes positively charged

C

W =QV

C

Ro=R/2,RrF =R
IP=1/31

B

=311
R2=R1/3

Ri=2R+ X
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34

35

36

37

38

39

40

B

When light intensity increases, Ripr decreases.

By potential divider rule, Vipr decreases too. Since overall resistance
decreases, current and thus ammeter reading increases.

D

To demagnetize the magnet, there must be a strong enough changing
magnetic field to misalign / de-orientate the magnetic dipoles.

Option D is better than option B because a changing magnetic field is
more effective in de-orientating the magnetic dipoles than a constant
magnetic field, assuming the strength of the magnetic field is the same.

B
Using FLHR. Current is opposite direction to electrons flow.

D

By lenz’s law, induced current will flow in such a way to produce a north-
pole at Q and a south-pole at P.

When the south-pole is pushed into end P, according to Lenz’s law, the
induced current will flow in the same way as above to produce a south-
pole at P.

B

Answer can only be A or B since voltage is stepped down.

Based on 240 V and 180 V, the turn ratio is 4:3. Conversely, current is
stepped up by inverse of the turn ratio 3:4.

B

Since 1/8 of the radioactive sample is left, the sample underwent 3 half
lives, (1/2)3. Half life is therefore 4 days.

In 24 days, sample underwent 6 half lives, (1/2)¢ = 1/64.

A
The resulting nuclide has one more proton and thus one less neutron.

C
Characteristics of alpha, beta and gamma radiation



Solution to 2024 Sec 4 Physics Prelim Exam Paper 2

Qn Solution
1(a) A
%
8.4
>
0 t

1m for labelling v, 8.4, t
1m for straight line

Marker’s Comments

Students need to read the question carefully.

A ball is thrown vertically down at a speed of 8.4 m/s (initial velocity)
from point A which is 5.0 m above the ground. Assuming that air resistance
is negligible (object falls with acceleration due to gravity — constant
acceleration), the ball hits the ground at a speed of v m/s (final velocity)
after t seconds.

Once you are clear of this:
The concepts being tested on a v-t graph of:

a=(v-u)t
Distance travelled = Area under the graph (this is a trapezium)

If you have clarity of the concepts, attempting this question is straightforward.
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Many students drew the graph for terminal velocity which showed lack of
understanding. The question already mentioned that air resistance is
negligible.

1(b)(1)

a=(v-u)/tOR 10 = (v—-8.4)/t [1]
t=(v-38.4)/10[1]

Marker’s Comments

If the question has been comprehended correctly,

The gradient of the graph will be the acceleration due to gravity.

(i)

Distance travelled = area under the graph
= Area of trapezium
= % x (sum of parallel sides) x (height)

Y%5(8.4 + )t = 5[1]
(8.4 + v)(v-8.4)/10 =5
v=13.1 m/s [1]

Allow ecf

Marker’s Comments

If the question has been comprehended correctly,

Area under the graph is the distance travelled which is from point A to the
ground (5.0 m).

Common mistake:




Many students used t = d/s to calculate the speed. This can only be done for
objects/bodies moving at constant speed.

This is the case where the velocity is increasing at a constant rate (constant
acceleration).

L 0™

2(a) Principle of moments states that when a body is in equilibrium, the sum of
clockwise moments is equal to the sum of anticlockwise moments [1] about
the same pivot [1].
Marker’s Comments
This is a recall question. However, many students could not get the full 2
marks.
Physics Syllabus, 6091, y2024, Learning Outcome:
4(c) state the principle of moments for a body in equilibrium

(b)(1) CW moments = ACW moments
700x1+500x3=F2x4[1]
F2 =550 N [1]
Marker’s Comments
Physics Syllabus, 6091, y2024, Learning Outcome:
4(d) apply the principle of moments to new situations or to solve related
problems
Students who did not get this question right, must take note that
perpendicular distance is from the pivot to the line of action of force.

(i) F1+ F2=700 +500

F1+ 550 = 1200 [1]
F1 =650 N [1]
Allow ecf

Marker’s Comments




When a system is in equilibrium, you need to focus on 2 things:

Equilibrium of moments (which was done in 2b(i))

And

Equilibrium of forces (in this context, sum upward forces = sum downward
forces)

(c) Stand with feet apart OR stand with slightly bended knees [1]
Marker’s Comments
Basic concept of stability. Increase base area and lower centre of gravity of
the student.

3(a) Principle of conservation of energy state that energy cannot be created of
destroyed but transferred from one store to another OR converted from one
form to another [1]. The total energy of an isolated system is constant. [1]
Do not accept “transferred from one form to another” and “converted from
one store to another”.
Marker’s Comments
Students can give either one of the 2 definitions given below. But, the words
in red cannot be mixed up between the definitions.
Definition 1:
The principle of conservation of energy states that energy cannot be created
nor destroyed, but it can be converted from one form to another. The total
energy in an isolated system is constant.
Definition 2: [Energy stores and Energy transfers]
The principle of conservation of energy states that energy cannot be created
nor destroyed. It can be transferred from one energy store to another.
process. The total energy of an isolated system is constant.

(b) Total energy = GPE + KE

=0.30x 10 x 45+ % x 0.30 x 82 [1]
= 144.6 ~145 J [1]

Marker’s Comments

Students need to read the question carefully.




A ball of mass 0.30 kg is projected horizontally with a speed of 8.0 m/s
from the top of a building AD which is 45 m above the level ground DC.

The ball has an initial speed and height. So, it has BOTH gravitational
potential store and kinetic store.

Many students only focused on one type of store.

(c)

Energy is transferred through work done by gravity [1] from the gravitational
potential store of the ball to the kinetic store of the ball [1].

Marker’s Comments

There are 2 versions to the answer. Stick to one version of answering. Do
not mix up the terminologies.

1) The ball has energy in both gravitational potential store and kinetic store
at A. Energy is transferred through workdone by gravity from the
gravitational potential store of the ball to the kinetic store of the ball. Work
is also done against air resistance and the energy is transferred to the
internal store of the surroundings.

2) The ball has both gravitational potential energy and kinetic energy at A.
As it follows the parabolic path, gravitational potential energy is converted
to kinetic energy. Work is also done to overcome air resistance.

glass bulb _heater shiny

painted ___ P /7 glass bul
matt black . E ( T
. L

___air

L A4 ———liquid

Marker’s Comments

There are 2 concepts being tested here. Thermal processes and Kinetic
Model.

The mention of colour must indicate that there is heat being ABSORBED by
the matt black glass bulb. Since there is no contact, students should not
mention ‘conduction’.




Once the tap is closed, we are also looking at the effect of temperature on a
fixed mass of gas. (pg 143 and 144 of TB)

(b) Matte black surface is better absorber of heat than a shiny one, thus heat is
absorbed faster through radiation [1].
This causes the air on the left side to have more frequent collisions with
greater force due to higher kinetic energy (more energy in the kinetic store)
[1]. The larger air pressure on the left forces the liquid level lower [1].
Marker’s Comments
A simple way to remember this:
For a fixed mass of gas (enclosed container),
Temperature increases = average kinetic energy of the particles increases
-> frequency of collisions with the inner walls and the liquid increases, hence
increasing the average force exerted by the particles per unit area -=>
Pressure increases.

5(a)

R C
| A Lad

A=9.5cm
Accept 9.6 cm
Marker’s Comments
Well attempted in general. The compression is a region where particles are
close together while rarefaction is a region where particles are spread apart.
A wavelength is from one compression to the next compression or one
rarefaction to the next rarefaction.
Some students did not know that the diagram was drawn to scale and so
were not able to obtain the magnitude of the wavelength. A ruler should be
used to measure the wavelength marked on the diagram.

(b) v=fA=200x9.5cm [1]

=1900 cm/s or 19 m/s [1]
Accept 19.2 m/s for A = 9.6 cm
Allow ecf




Marker’s Comments
A common mistake was to express the final answer with the wrong unit (m/s
instead of cm/s, or vice versa).

Some students incorrectly interpreted “oscillates 200 times per second” to
mean that the period was 200 s. The correct interpretation is that the
frequency of the oscillation is 200 Hz.

6(a) It should be increasing frequency OR decreasing wavelength
Infra-red and microwaves are in the wrong order
Visible light is missing from the spectrum
Choose any two
Marker’s Comments
Very well attempted.

(b) It causes the human cell to ionise resulting in cell damage/mutation [1].
Marker’s Comments
Students who did not obtain full credit lacked the description on the ionising
effect of gamma rays.

(c) Speed decreases [1] while frequency remains unchanged [1]
Marker’s Comments
Frequency of a wave does not change unless the source of the wave
changes. The speed decreases as the it transfers it energy to the
surrounding cells as it passes through the body.

7(a)

(b)
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(a)(i) 1m for correct lines drawn
(a)(ii) 1m for correct lines drawn
(@)()(ii) 1m for correct direction of arrows for both lines




(b) Length is correctly indicated at the mirror

Marker’s Comments

Many students could not recall how to draw ray diagrams for reflection.
Common mistakes included — wrong direction of arrows (from eye to
head/feet instead of the other way), missing incident rays, and not knowing
when to draw with dotted (virtual) or solid (real) lines.

The minimum length of the mirror needed to see the full body corresponds
to the section where the light rays intersect the mirror. That is to say, if the
other parts of the mirror outside of this section were to be removed, the lady
would still be able to see herself fully in the mirror.

(c) Upright, virtual, laterally inverted, equal in size to the lady, equal distance
from the mirror as the lady
Choose any two
Marker’s Comments
Well attempted. Some students wrote inverted instead of laterally inverted.
These two characteristics are different. The former is the opposite of upright
while the latter implies the apparent reversal of the image’s left and right.
8(a)(i) | Total resistance = (1/6 + 1/3)1=2.0 Q [1]
emf=IR=3x2=6.0V[1]
Marker’s Comments
Many students could not obtain the correct value for resistance as they were
not able to see that the resistors in PQR was in parallel with the resistors in
PSR.
Some students forgot the formula for calculating resistors in parallel.
(i) V=IR
6=1x6
I=1.0 A[1]

Or using the ratio method,
3.0Ax13=10A

Marker’s Comments

Well attempted. Some students who used the ratio method multiplied with
6.0 V instead of 3.0 A. While the ratio method works, students are advised
to use V = IR to avoid confusion.

(b)

No current will flow [1]. The potential difference across QS is 0V [1].




Marker’s Comments
Very poorly attempted.

Students who claimed that current would flow in QS explained that current
flowed in the path of least resistance because

¢ QS has no resistance OR

¢ SR has lower resistance than QR.

Both explanations are incorrect. For the first one, while there are no resistors
along QS, itis in series with SR which has a 2.0 Q resistor. The second one
is true if there is a potential difference.

Potential difference is the work done to drive a unit charge across a
component. Without the p.d., the charge is unable to be moved across the
component and thus no current can flow.

9(a) The readings in the newton metres increase. [1]
Using Fleming’s left hand rule, when the current flows from P to Q and
magnetic field points from left to right, a downward force is produced [1].
OR
The magnetic field is stronger above PQ than below it, producing a
downward force. [1]
The resultant force is larger than the weight of PQ. [1]
Marker’s Comment:
First, students need to understand that it is the interaction of magnetic fields
leading to a magnetic force acting downwards on the rod. Do not mix up with
EMI, which is an induced emf due to the changing magnetic flux.

(b) Place a variable resistor in the circuit [1]. This will allow the current to be
controlled and thus control the force produced [1].

(c) The rod will oscillate up and down [1] once every two seconds. [1]
Marker’s Comment:
The key to the answer is to vary the current. To do this, it is important to
realise that the most straightforward method is to add a variable resistor /
rheostat in series with the existing circuit. Note that potentiometer has a
different meaning and usage (it is for finding the unknown emf using the
voltage divider rule). Students likely wanted to say potential divider rule.

10(a) | Volofrod=5xr (2.66/2)? =27.78/27.8 cm3[1]
Mass =27.78 x 2.7 =75 g [1]

(b) Q = mcAB = (75/1000) x 880 x 650 [1]

= 42900 J [1]
Allow ecf based on (a)




(c)

The internal potential energy increases as molecules are further apart [1].
Vibration of the aluminium particles do not affect the amount of energy in the
kinetic store as the temperature is constant [1].

Marker’s Comment:

It is important that students memorised the definition of internal energy which
Is the sum of kinetic energy due to the random motion of the particles and
potential energy associated with the relative positions of the particles. If the
definition is well understood, students would know that energy in kinetic store
is unchanged (temp constant) and energy in potential store will increase /
decrease during a change in state.

(d)

Q = mi

71.5 x 400 = (75/1000)I [1]

lr = 381 kJ/kg (3sf) [1]

Allow ecf based on (a)

Marker’s Comment:

Some students included the change in temperature which shows that they
did not understand the meaning of latent heat.

(€)

(mCAe)AI = (mCAe)water

(75/1000) x 880 x (70-30) = (350/1000) x 4200 x (30-0) [1]
2640 = 1470 x (30-6)

0 =28.2°C[1]

Allow ecf based on (a)

Marker’s Comment:
It is important to note that 8, which is the initial temperature is smaller than
30 °C. Based on COE, when one gains energy, the other loses energy.

11(a)()

It means that carbon-14 has the same number of protons but different
number of neutrons as other carbon isotopes. [1]

Marker’s Comment:
Well attempted

(i)

It takes 5730 years for half the number of nuclei to decay. [1]

Alternate answer:
It takes 5730 years for the radioactive activity of the nuclei to reduce by half.

Marker’s Comment:
Well attempted

(b)

N: 14, 7 [1]
e:0,-1[1]




Marker’s Comment:
Well attempted.

(©)()

Constant exposure to beta radiation can cause cell damage which leads to
mutation or cell death due to the ionising nature of beta radiation. [1]

Accepted answer should include the mention of ionisation effect on cells,
however, this has been tested at Q6b. Thus, students were not penalised for
this question, if it was not mentioned.

Marker’s Comment:

Well attempted. A large handful of students are extremely vague. Just
mentioning that there is cell damage but fail to mention how the ionising
property of the radiation resulted in this damage to occur.

(i)

Work behind a lead shield / wear thick(er) clothing / wear a film badge / avoid
direct contact with the radioactive samples by using tongs/ wearing
protective gear/ reduce duration of exposure/ proper storage of material [1]

Other accepted answer: Wearing thick clothing (answer will not be accepted
if it is gamma radiation)

Marker’s Comment:
Well attempted.

(d)

Evidence/working showing 80 units to 5 units of carbon-14 is 4 half-lives [1]
1st half live: 80 = 40
2" half live: 40 220
3'd half live: 20~ 10

4th half live: 10> 5

Age = number of half-lives x half-live = 4 x 5730 = 22920 years [1]
Other accepted answers: 22900 years, 23000 years

Side note: As the question ask for age, students are not penalised if they do
not round off their answers.

Marker’s Comment:

Fairly attempted. Most students who are not able to answer the following
guestions were not able to correctly calculate the correct number of half-lives
that has occurred. A simple method to do so correctly is by using the above
bolded method.




(e)(i)

| disagree as nuclear decay is spontaneous [1] and is not affected by
external factors such as pressure [1].
Reject answers relating to randomness.

Marker’s Comment:

Fairly attempted. Radiactive decay is a random and spontaneous process.
- Random: Occurs randomly and it is impossible to predict which nuclei and
when it will decay.

- Spontaneous: Process is not affected by an external factors like
temperature, pressure etc.

12(a)(i) TT
:
W

Marker’s Comment:
Well attempted. A small handful of students indicated the direction of the
Tension downwards instead of up and a few others included normal contact
force in the free body diagram. Note: Normal contact force is only present
when the surface of the object is in contact with another surface, which in
the above case, it doesn't.

(ii) (750/ 1000) kg x 10 N/kg = 7.5 N
Marker’s Comment:
Well attempted. A good portion of students who were not able to answer this
question correctly, did not convert the mass of 750 g to kilograms, before
finding the weight in newton.

(iii) By N(II) Laws:

1. Free=mx a
Vector addition/ subtraction:

2. Fnet =T-W
Hence, Free=mxa=T-W a=+15m/s?
T—-W=ma ‘
T-75=075x15[1] I
T=8.63N

Marker’s Comment:

Fairly attempted. A good portion of the cohort did not manage to use
Newton’s 2" law, coupled with simple vector addition correctly to find the net
force.




Another common mistake noted, include the use of W — T, instead of T- W.
T-W should be used in this case, as the object is moving upwards and
acceleration is taken to be positive in the upward direction. Thus, T will be
positive and W will be negative, giving rise to T-W.

(b)(l) Steel guitar string
[ |
o R
Coil E—_—:i
To amplifier
I N
Permanent magnet

Marker’s Comment:

Fairly attempted. Most students who did not answer the following question

correctly has forgotten about the concept on magnetic induction, resulting in

the side of the string closest to the coil to be in opposite poles.
(i) The permanent magnet induces a polarity in the steel guitar string [1].

As the string vibrates, the magnetic field of the steel quitar string creates

a changing magnetic flux that cuts the coil [1]

By Faraday’s law, this induces an electromotive force in the coil [1]

Since the coil is connected to the amplifier, an induced current will flow to

the amplifier [1].

Marker’s Comment:

Poorly attempted.

Most students who did not understood the context of the question and

applied the wrong concept to answer the question.

Common mistakes

- Assumption that the induced current flow is a result of the interaction
between the magnetic field of the steel string and the permanent magnet.
Correction: The magnetic flux cutting the coil is due to the magnetic
field from the steel string. The magnetic field is changing because
the string is vibrating.

- Wrong use of the Lenz law to explain the concept. Since, there is no need
to mention about the direction of induced current. Correction: Only
Faraday’s law should be mentioned in this case, to explain how a
current is induced resulted, which causes an induced current to
flow to the amplifier.

(iii) Increase the number of turns in the coil [1] OR

Place the string closer to the coil OR
Pluck the string with a greater force.




Marker’s Comment:
Well attempted.

13(a)(i)

Pressure at A = Pressure at B

Patm + (hpg)oil = (hpg)water + Patm
0.272 x px 10 =10.245 x 1000 x 10 [1]
p =901 kg/m?3 [1]

Marker’s Comment:

Fairly attempted. Students who are not able to answer the following question
are still not able to understand the concept of a manometer and how
pressure across a manometer varies and can be used to calculate for the
unknown.

General guide on solving questions pertaining to a barometer/ manometer
1. Draw a horizontal line across the lowest meniscus across barometer/
manometer. Pressure of points along this line will be all be equal.
2. For each point along this horizontal line, identify ALL the pressure acting
at them.
a. Pressure due to liquid above the point can be calculated using
hpg.
b. Open surfaces will always have Pam acting on them.
3. Formulate the equation to solve for unknown by equating the pressure
along the horizontal line drawn in point 1.

(i)

Pressure at B = (hpg)oil + Patm or (hpg)water + Patm
0.272 x 900.7 x 10 + 101000 OR 0.245 x 1000 x 10 +101000
= 103450 = 103000 Pa (3sf) [1]

Marker’s Comment:

Fairly attempted. Most students who are wrong were still able to apply P =
hpg to calculate for the pressure. However, they have issues calculating for
the correct answer due to the mistakes below.

Common mistakes

- Not converting the height of the liquid column from cm to m. height in m
is required since, pressure calculated is express in Pa.

- Not including the pressure due to the atmosphere

(i)

Height should be equal/ the same [1]
Pressure is independent of volume/cross sectional area [1]

Alternative: Since P = hpg and density + gravitational field strength are
constant, Pressure will be dependent on the height of the liquid column.




Marker’s Comment:
Poorly attempted. Most of the students are not certain of the context
provided. Thus, were not able to solve the question.

Common mistakes

- Assumed that the cross-sectional area of the funnel will affect the
pressure due to the P = F/A, since A increases, P will decrease.
Correction: Since P is due to the liquid column, P = hpg, which is
affect by the height, density and gravitational field strength.

(b)(i)

The negative charges were repelled to the right and into the ground [1] as
like charges repel [1].

Marker’s Comment:

Fairly attempted. Most of the students are not certain of the context provided
and confused about the purpose of a galvanometer as use of the
galvanometer is mainly only mentioned in Electromagnetic induction (EMI),
students assumed that there will be EMI occurring. Thus, a good handful of
students explained using magnetic flux cutting the plate, resulting in induced
emf.

(i)

metal plate

insulated handle
l:_ e

+ + + +

metal sphere

There should be four positive charges on the left side of the plate.

Marker’s Comment:

Poorly attempted. Number of positive charges on plate should be the same
as the number of negative charges on sphere. There should not be any
negative charges on the metal plate, as all of them would have been
grounded due to the earth wire.

(iii)

The excess negative charges in the sphere will flow through the hand and
into the ground. [1]

The metal sphere becomes neutral, and the galvanometer does not deflect.
[1]

Marker’s Comment:

Well attempted.




