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Section A: Multiple Choice Questions [30 marks]

Answer all questions in the OAS provided.

1 How will the readings on the meters be affected as the resistance of the variable

resistor is decreased?

Variable -
resistor

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

2 Which of the following is considered a safety hazard?

| Exposing bare wires in damaged insulation

I Overloading power sockets

i Touching a switch with wet hands

\Y) Using a plastic-cased hair dryer without an earth wire

A landllonly

B llland IV only
C I, lland llonly
D All of the above

3 The table shows the voltage and current ratings for four electric heaters, J, K, L

and M.

Which heater has the least resistance?

heater voltage / V current/ A
A J 110 5.0
B K 110 10
c L 230 5.0
D M 230 10
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4  Which circuit allows the lamps to be switched on and off separately?

5

A T B |
|' |
ol & —®—
C IIL D I: _\
g —®—-<. |~

The diagram shows a standard 3-pin plug.

/ ~ \ fuse
v il
key
Z N = neutral
E = earth
L=live
cord grips
What are the correct colours for the wires?
Neutral wire Earth wire Live wire
A blue brown green and yellow
B blue green and yellow brown
Cc brown green and yellow blue
D | green and yellow brown blue

A plumber uses a spanner to turn a nut in a clockwise direction.
Which section of the spanner requires the smallest force to turn the nut?

°)

>
w
O
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7  The diagram below shows two different events.

a parachutist reaching

constant speed

brakes slowing down
a bicycle

What is the cause behind the two events?

A

B
Cc
D

heat
gravity
friction
radiation

8 Which statement is not true?

A

B
Cc
D

Skis with a larger surface area enable the skier to slide on the snow easily.
The sharp edge of a knife exerts more pressure than a blunt edge of a knife
when the same force is applied through them.

A lady wearing a pair of high-heel shoes exerts more pressure when
standing on the floor than wearing a pair of sports shoes with flat soles.

An iron bar that weighs 10 N always exerts the same amount of pressure as
a stone that weighs 10 N when resting on a floor.

9  An astronaut has a mass of 60 kg on Earth. He can jump 0.5 m on the surface of
Earth.
Which statement regarding the distance he can jump on the Moon and the

corresponding reason is correct?

distance jumped on moon

reason

ooOow»

higher than 0.5 m
lower than 0.5 m
higher than 0.5 m
lower than 0.5 m

His mass on Moon is less than on Earth.

His mass on Moon is greater than on Earth.
The Moon’s gravity is lower than the Earth'’s.
The Moon’s gravity is greater than the Earth's.
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10 The following graphs show the distance travelled by an object from a fixed point.

Which graph correctly shows that the object is not moving?

A B

distance distance
4 &

c D

distance distance
4 A

» time » time

» time > time

11 Forces of 10 N and 20 N are used to move various objects P, Q, R and S over
the distances indicated by the length of the arrows respectively.

10N P >

20N Q N

10N R >
20N S

v

Which statement correctly describes the work done by the forces?

A The most work is done to move R.
B The most work is done to move S.
C The same amount of work is done to move P and Q.
D The same amount of work is done to move Q and S.
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12 When a car is accelerating down a slope as shown in the diagram below, it

gains both kinetic energy and potential energy
gains kinetic energy but loses potential energy
loses kinetic energy but gains potential energy
loses both kinetic energy and potential energy

oOowm>»

13 A ball drops from a height as shown in the diagram below.

@F

FIFSETTIOT T TEIP I

Ignoring air resistance, the total energy of the ball is

greatest at point 1
greatest at point 2
greatest at point 3
the same at all points

ocoOowr
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15

16

17

Which of the following best describes the difference between biomass and fossil

fuels?

A Biomass fuels are renewable but fossil fuels are not.

B Biomass fuels generate more energy than fossil fuels.

C Biomass fuels generate more pollution than fossil fuels.

D Biomass fuels originate from both plants and animals but fossil fuels

originate from plants only.

Two metals balls, A and B, are moving on the floor at different speeds in the same
direction as shown in the diagram below, Metal ball A moves at a faster speed than
metal ball B,

What will likely to happen to balls A and B after collision?

A

B
Cc
D

A will slow down and B will increase in speed as B will transfer some of its
kinetic energy to A.
A will slow down and B will increase in speed as A will transfer some of its
kinetic energy to B.
B will slow down and A will increase in speed as A will transfer some of its
kinetic energy to B.
B will slow down and A will increase in speed as B will transfer some of its
kinetic energy to A.

Helium exists as two isotopes He-3 and He-4.
Which statement about the two isotopes is true?

o0 w>»

They are able to form positive ions.

They have different mass numbers.

They have different number of electrons.
They have different number of electron shells.

Which statement is correct about an atom of an element?

o0 mw>»

The atom can gain 3 electrons to form a positive ion.

The atom can lose 2 protons to form a negative ion.

The atom is electrically neutral when it becomes an ion.
The atom cannot lose electrons if its atomic number is 18.
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19

20

An ion of an element X has 18 electrons, 20 protons and 19 neutrons.
Element X has another isotope. An atom of this isotope may have

18 protons, 22 neutrons and 20 electrons
20 protons, 19 neutrons and 20 electrons
18 protons, 22 neutrons and 18 electrons
20 protons, 22 neutrons and 20 electrons

o0 mP

The table shows some information about atoms L and M.

number of number of electronic
atom
protons neutrons structure
L 12 12 2.8.2
M 18 22 2.8.8

Which statement is correct about atoms L and M?

They are atoms of noble gases.

They are in the same group of the Periodic Table.
They are in the same period of the Periodic Table.
They have achieved a stable configuration.

OO m P

Which of the statements are true when a chemical reaction occurs?
The atoms in the reactants rearrange to form the products.

Atoms are destroyed so that new substances can be created.
The number of atoms remains the same at the end of the reaction.

hAWON =

1 and 2 only
1,2and 4
2 and 3 only
2,3and 4

o0 w>
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The mass of the reactants is the same as the mass of the products.
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21 Refer to the list of reactions below.

. carbon + oxygen > carbon dioxide

Il. calcium carbonate - calcium oxide + carbon dioxide
lll. glucose + oxygen - carbon dioxide + water + energy
IV. sugar - carbon + water

Which of the reactions represent examples of decomposition reactions?

A landllonly

B landIVonly
C lland lilonly
D llandIVonly

22 Which of the following results in a chemical change?

heating iodine crystals

heating a mixture of iron and sulfur
dissolving potassium nitrate in water
magnetising a piece of iron with a magnet

OO m>»

23 Which compound would not form copper(ll) sulfate by reaction with sulfuric acid?

copper
copper(ll) oxide

copper(ll) carbonate
copper(ll) hydroxide

oo w»
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24 A Visking tubing filled with starch solution was placed in a boiling tube containing
water. A few drops of iodine solution (made up of small molecules) was added to the
boiling tube.

=

L jodine solution

Visking tubing

starch solution

&/

What will be the colour of the regions after a few minutes?

boiling tube Visking tubing
A yellow blue-black
B blue-black yellow
C yellow yellow
D blue-black blue-black

25 The diagram shows a section of a stem.
Which labelled tissue is responsible for transport of manufactured sugars?

OO w P

VAT
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26 The following are steps in an experiment.

Various foods with carbohydrates, proteins and fats were ground.
Only protease and hydrochloric acid were added to the ground mixture.

Which part(s) of the digestive system do these two steps mimic and what products of
digestion would be present in the mixture?

part(s) of digestive system products of digestion
A stomach simpler protein molecules
B small intestine glycerol and glucose
C small intestine fatty acids and glucose
D | oesophagus and large intestine glucose

27 Which graph shows the rate of digestion of starch in the three parts of the alimentary

canal?
A B
A A
! ot
S 5
3 3
o o
o D
B et S
o T
mouth stomach small mouth stomach small
intestine intestine
C D
' 4
[ = |
8 o
@ @
] o
g2 B2
© °
B P 5
® ©
-— -
: '\ 2 \
mouth stomach small mouth stomach small

intestine intestine
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28 Which changes happen in both boys and girls during puberty?

29

30

o0 WP

growth spurt occurs

pubic hair grows

DW=

1 and 4 only
2 and 3 only
1, 2 and 3 only
1, 2 and 4 only

increased production of sex hormones

voice becomes deeper

The diagram shows the female reproductive system.

/

Which are the correct processes that occur at X, Y and Z?

X

: 4

Z

o O o »r

deposition of sperms
fertilisation of egg

implantation of embryo

implantation of embryo

fertilisation of egg
implantation of embryo
deposition of sperms

fertilisation of egg

implantation of embryo
deposition of sperms
fertilisation of egg

deposition of sperms

How is AIDS spread?

OO W >

being sneezed on by an infected person
sharing of food with an infected person

sharing of medical needles with an infected person

resting on the same bed previously used by an infected person

PartnerinLearning

229

BP-~230



BP~231

13

Class Register No.

Candidate Name

Section B: Physics Structured Questions [25 marks]
Answer all the questions in the spaces provided.

1 Fig. 1.1 shows a circuit diagram connected with 5 identical lamps.

—® ® "
LR—RR

S

Fig. 1.1

(a) Iflamp P is spoilt, will the rest of the lamps light up? Explain.

............................................................................................... [1]
(b) Iflamp Q is spoilt, which lamp(s) will not light up?

............................................................................................... [1]
(c) If an additional lamp is added in parallel to lamp S, how will the brightness of

lamp T be affected? Explain.

............................................................................................... [2]
(d) Which 2 lamps will have the least current?

....................................... 0
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2 (a) Fig 2.1 shows a trolley released from rest from the top of a smooth ramp.
The trolley moves down the ramp and comes to a stop when it compresses
a spring fixed at the bottom of the ramp.

Fig. 2.1

In the boxes provided, state the energy transformation taking place

(@ > kinetic energy > (ii)
(2]
(b) State two disadvantages of using fossil fuels.
...................................................................................................... [1]
...................................................................................................... 1]
(c) What do you understand by renewable sources of energy?
...................................................................................................... [1]

PartnerlnLearning
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3 Fig. 3.1 shows a concrete block with dimensions 20 cm x 40 cm x 80 cm.

20cgy~
A

-x
40 cm B c
.
: 1
80 cm
Fig. 3.1

(a) A construction worker wants to lay this piece of concrete block on a soft
ground. On which surface, A, B or C, should he lay the concrete block on so
that it is least likely to sink into the soft ground? Explain your answer.

...................................................................................................... [2]
(b) Calculate the pressure exerted on the ground by the surface stated in 3(a) if
the mass of the block is 500 kg. (take g to be 10 N / kg)
Pressure= .................. N/m? [2]
(c) How will the pressure on the ground change if the block is made from
styrofoam instead of concrete?
(1

......................................................................................................
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4 (a) An oxygen tank weighing 300 N on Earth is brought to Moon. The gravitational
field strength on Earth is 10 N / kg and that of Moon is 1.67 N / kg.

(i) Calculate the mass of the oxygen tank on Moon.

mass on Moon = ............ kg [2]

(ii) Calculate the weight of the oxygen tank on Moon.

weight on Moon= .............. N [2]

(b) State the difference between mass and weight.

......................................................................................................
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5 MRT is a common mode of public transport in Singapore. They are electrically
powered and run on train tracks.
A train without passengers has a mass of 38000 kg. 8000000 J of electrical energy
is required for the stationary empty train to reach its service speed.

(b) The energy conversion when the stationary empty train speeds up to its

service speed is shown below.

50000 J of sound energy

8000000 J / 7600000 J of kinetic energy
Electrical energy
\ x

(i) State the type of energy X.

(ii) By using the principle of conservation of energy, determine the value of
X. Give your answer in J.
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(iii) The service speed of the empty train is 20 m/ s. Suggest whether more
or less electrical energy is required for the train to reach its service speed
when it is carrying passengers. Give a reason for your answer.

-----------------------------------------------------------------------------------------------
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Physics Free Response Question [10 marks]
Answer the question in the spaces provided.

Fig. 6.1 shows an electrical circuit, made up of dry cells, copper wires and an
iron nail. A pile of paper clips, which are made of iron, are placed near the iron

nail.

electric
cells

Iron nail (core)

I

: coil

Fig. 6.1

In an experiment, a student gradually increases the number of turns in the coil
on the nail and records the number of paper clips the nail is able to attract. He
records the data from his experiment in the Table 6.2.

Table 6.2

Number of turns

4 |6|8 (10|12 |14 |16

Number of paper clips

2 16(10|112]18 (22|26

PartnerinLearning

236

BP~237



BP-~238

20

(a) Complete the graph in Fig. 6.3 using the data from the Table 6.2. Draw the
line of best fit.

35
30
w 25
e
©
2 20
(]
a
S
s 15
L
£
|
5G40
5
0+
0 5 10 15 20
number of turns (2]
Fig. 6.3

(b) What does your graph show and what conclusion can you make from it?

(c) Other than increasing the number of turns in the coil on the nail, state one
other way to make a stronger electromagnet.
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(d) Fig. 6.4 shows two dry cells of 5 V each , three resistors of 1Q each and a
bulb of 2Q) resistance. The diagram below shows the circuit set up.

Fig. 6.4

(i) Calculate the voltage across the two dry cells.

voltage =.................... vV 1]

(ii) Calculate the current flowing through the bulb.

current = ...l A [2]

(iii) Without adding or removing any electrical components from the
circuit, redraw the circuit diagram such that the total resistance of the
circuit is less than that of individual components.

(2]

End of Section B
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Section C: Chemistry and Biology Structured Questions [25 marks]
Answer all the questions in the spaces provided.

1 Table 1 shows research about Particles Ato F.
Particles A, C, D and F are atoms.
Particles B, D and E have the same number of electrons.

Table 1
. atomic nucleon | number of | number of | number of
particle number number protons electrons | neutrons
A [ § 14
B 8 16
C 9 19
D 10 20
E 11 23
F 12 24

(a) With the given information about Particles A to F, complete the table above. [2]

(b) State the period which contains exactly two of the elements in Table 1.

[1]

(c) Draw the ‘dot’ and ‘cross’ diagram for the ions formed by particles (i) B and (ii) E.
(i) ion of particle B (i) ion of particle E

(2]

(d) The compound formed by Particle B and E is electrically neutral.
Suggest the ratio of ion B to ion E in this electrically compound.

(1]
[Total: 6 marks]
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2 Fig. 2.1 shows an experimental setup using a potato cube.
The potato cube was tied to a plastic rod and suspended in solution X.
After two hours, the plastic rod was bent slightly.

original position final position of

of plasticrod ~  / plastic rod
./ -
\C_'-—-""—"-_-_— —
) ’

thread

beaker —

B S et Sl i e el Wil i bt el il L

1 g potato cube - solution X

Fig. 2.1

(a) Explain the final position of the rod after two hours, with reference to a process in
living things.

.12

(b) When solution X was replaced by 1% sugar solution, the position of the plastic
rod did not change after two hours.

Suggest a conclusion about the potato cube from this observation.

(1]
[Total: 3 marks]
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3 Fig. 3.1 shows an infographic about how the lungs and its associated blood capillaries
are affected by a coronavirus infection.

Virus - Too many immune cells
; create hyperinflammation

in the air sacsand a

layer of dead cells

Immune V ol

The presence of
the virus activates’
immunecellsto
fight the infection |

Alveoli

(a) Fig. 3.1 uses the term ‘immune cells’ to describe the cells activated by the
presence of the virus.

Using structural evidence from Fig. 3.1, suggest the identity of the ‘immune cells’.

BP-~243

(2]

(b) Using information from Fig. 3.1, suggest how this infection leads to
breathlessness and the need for oxygen tank by patients.

(2]
[Total: 4 marks]
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4 Fig. 4.1 shows a diagram of part of the human alimentary canal and associated organs.

Fig. 4.1
(a) On Fig. 4.1, draw label lines with letters to show:

A where bile is stored
B where egestion occurs. [1]

(b) Mechanically digested food travels from the mouth to the stomach.
The gastric juice in the stomach contains hydrochloric acid, providing a low pH

environment.

Explain why it is important to have a low pH in the stomach.

(1]
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(c) A student investigated the digestion of fats by an enzyme from the small intestine.

He found that as the fats were digested, the pH of the solution changed from
pH 8 to pH 6.

Explain why the digestion of fats changed the pH of the solution.

(2]

(d) Patients with diabetes are unable to produce a protein, insulin, to regulate their
blood glucose concentration,

Explain why it is recommended that insulin be injected directly into the
bloodstream of the patient instead of being taken in tablet form orally.

[Total: 6 marks]
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5 Fig. 5.1 shows the reproductive organs of a man and Fig. 5.2 shows the reproductive
organs of a woman.

(a)

(b)

(c)

(d)

Fig. 5.1 Fig. 5.2

Label and draw a line in both Fig. 5.1 and Fig. 5.2, to indicate the organ(s)
responsible for the production of sex hormones in a man and woman. 1

State the function of organ X in the male reproductive system.

....................... (1]
Patient S has a condition that causes abnormal growth in structure Y.
This causes structure Y to be partially blocked.
Explain how this condition can affect her ability to become pregnant.
........................................... (2]

Patient T is pregnant and is considering an abortion due to health risks of carrying
a foetus to full term,

However, her doctor informed her that abortion carries risks as well.

Describe two risks that patient T might face in going through an abortion.

(2]

[Total: 6 marks]
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Free Response Question [10 marks]
Answer the question in the spaces provided.

6 The shell of an egg is made up of calcium carbonate.

When an egg is submerged in hydrochloric acid, effervescence is observed around the
shell.

After a few days, it was observed that the egg shell had totally dissolved and a calcium
compound was found dissolved in the solution.

(a) Describe a test to confirm the identity of the gas released.

test:

result: 7 [2]

(b) Write the word equation for the reaction between the egg shell and hydrochloric
acid.

[2]

(c) Describe one physical property of hydrochloric acid.

(1]

Question continues on the next page.
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An experiment was carried out to compare the acidity of some fruit juices.
An alkali, sodium hydroxide solution was used to react with 25.0 cm? of each fruit

juice.

sodium hydroxide

fruit juice

Fig. 6.1

Sodium hydroxide was added to the fruit juice until the mixture was neutral in pH.
The results are shown in Table 6.

Table 6
fruit juice volume of sodium hydroxide solution/cm?
apple 10
lemon 16
pineapple 6
grapefruit 14
lime 12

(d) Using the information from Table 6, identify which fruit juice has the lowest pH.
Explain your answer.

Question continues on the next page.
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(e) A few drops of Universal Indicator were added into the lime juice before adding
the 12 cm?® of sodium hydroxide.

State the colour change of the indicator when it was added to the lime juice.

........... [1]

(f) Describe and explain the difference in observation when an equal mass of
sodium carbonate is added to grapefruit juice and pineapple juice separately.

) [2]
[Total: 10 marks]

End of Section C
End of Paper
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