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Multiple Choice Questions (45 marks)

Please put your answers on the MC Answer Sheet. Each question carries
1 mark. Choose the BEST answer in each question. No marks will be
deducted for incorrect answers.

1. Two dices are tossed simultaneously. Which of the following outcomes has the
highest probability?

The total score is 2
The total score is 7
The total score is 12

o0 w»

The total score is 3

2. Which of the following humber sequences has the largest mean?

1,2,8,9
1,2,7,9
0,2,7,9
1,1,8,8

o0 w»

3. Aboy has a height of 1 m. What is the minimum height possible for a plane mirror
so that the boy can see his entire image in it?

2m
1.5m
Im
0.5m

o0 w»
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4. Which one of the following waves has the lowest speed?

Sound waves in air
Seismic waves

Light wave in vacuum

OO0 w>»

All have the same speed

5. If a heavy truck and a small car have a head-on collision, then

The truck will experience the greater force of impact.
The car will experience the smaller acceleration.
The two vehicles must stick together after collision.
None of the above

© 0o w>»

6. Aball is kicked from ground level at the coordinate origin O. The figure shows the
path of the ball. Rank the points M, N, and P on the path according to the speed of
the ball at these points (starting from the greatest). You can ignore the effect of air
resistance.

Y
A
N
M
P
o) » X
A. M>N>P
B. M>P>N
C. P>M>N
D. N>M>P
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7. A ball rolls down a smooth inclined plane at a certain initial speed. How will the
velocity and acceleration of the ball change during the motion?

Both the velocity and acceleration of the ball are increasing.
The velocity is increasing, while the acceleration is unchanged.
The velocity is increasing, while the acceleration is decreasing.

OO0 w>»

The velocity is decreasing, while the acceleration is unchanged.

8. The figure shows the position of a particle (moving along a straight line) as a
function of time. Which of the following descriptions is correct?

r=1s t=2s t=3s

[ o o0
r=4s

» X (IN
T T T 1 (m)
1 2 34 5 6 7
The net force acting on the patrticle is zero.

The net force acting on the patrticle is to the left.
The net force acting on the patrticle is to the right.

o0 w»

The speed of the particle is constant.
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9. Adog sits at rest on the ground. The weight of the dog is equal to the magnitude of

10.

11.

the upward force that the ground exerts on the dog. Which of the following

explanations is correct?

OO0 w >

This is a consequence of Newton'’s first law.
This is a consequence of Newton'’s third law.
Because the two forces form an action-reaction pair.

Because we assume that the ground is perfectly rigid.

Which of the following celestial objects is most similar to Earth in terms of its mass

and radius?

o0 w»

Mercury
Venus
Mars
Moon

The following circuit includes a battery, a switch (S), and 3 identical light bulbs (X,
Y, Z).

+ O O

Which of the following statements is correct?

W

If S is open, X is brighter than Y.

If S is open, X and Z have the same brightness.

When S is changed from open to closed, the brightness of X remains
unchanged.

If Sis closed, Y and Z have the same brightness.
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12. A small ball hanging by a string swings back and forth. The string breaks when the

ball is at the highest point. Which path (A, B, C, or D) in the following diagram

does the ball travel afterwards?

UL
'_':_ T
’ ‘ 1 T~ -~ . D
S N
SN c
v v
A B

13.In a spaceship that orbits the Earth, an astronaut has a sensation of

weightlessness. Which of the following statements best explains the sensation?

A. Being far away from the Earth, the gravity on the astronaut is very weak.

B.

An outward force on the astronaut balances the gravity, so the net force on the
astronaut is zero.

The effect of gravity cannot propagate through the space.

The astronaut and the spaceship accelerate at the same rate toward the
Earth.

Page 5



12, —{E DIANAEREHE B/ N RIS - &/ NERTE Rkt - I4EEN 1 - /N KIBIR ELE
E P EY—RES TS (A B> CEi D) f2E)?

13. RGN BB THY— R ZE AN > — R NERERREE - TR RRe i

RS 7

A RZENFRRZ HsgEek - NIERZE NS EEIERE ST -

B. HEXRZEAEEAEESNTTT > PHES - RItERERL EHFENEE -
C. EHIFREAERZEHIE -

D. Rz AFURZERG LA [FIATIRRE BRI -

F5H



14.

15.

In the following diagram, a box is released from rest at point X. It slides down a
smooth slope (XY), and then moves on a rough horizontal surface and stops at Z.

J J

The inclination of the slope is increased, such that the box starts from rest at point
X’ (which is at the same height as X). Which of the following statements is correct
regarding the new position at which the box stops?

A. The box stops on the left of point Z.

B. The box stops at point Z.

C. The box stops on the right of point Z.

D. There is not enough information to determine the new stopping position.

Three circuits are constructed with identical batteries and identical light bulbs (as
shown in the following figure). Which battery has the largest output power?

X Y z
I I It
" 1f If
7N () (A (2
_/ _/ N AN
)
_/
A. Battery X
B. Battery Y
C. Battery Z
D. All three batteries have the same output power.
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16. Which of the following is an example of a physical change?

A cake is baked from flour, sugar, eggs and milk.
Milk left outside a refrigerator overnight turns sour.
Sheep are sheared, and the wool is spun into yarn.

o0 w»

Spiders eat flies and make silk.

17. Lead can enter drinking water when service pipes that contain lead corrode.
According to the World Health Organization, the maximum allowable
concentration of lead in drinking water is 10 ppb. What is the value of 10 ppb?

1x10°
1x 107
1x10°®
1x10°

o0 w >

18. Which of the following molecules contains the greatest number of atoms?

OH
H H H

H/O\ /C\ /c\ /C\
HOH,CH ™G E=0 Hi. ST
c=c HC 2 C ez Ci e
/o H H H
HO  OH
A. B
H H
CI\ /C\ N /C\ /CI Hy Hy Hy
crscr e TRe c c c
gk Eo e H,C™ S ¢ CHLC
H H
C. D.
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19. The carbon content on the Earth, including the atmosphere, is:

A. constant.

B. decreasing due to consumption of carbon based fuels, such as natural gas,
petroleum and coal.

C. increasing due to growing of plants and animals.

D. fluctuating due to changes of seasons.

20. 32 g of element X reacts with 48 g of element Y to produce 80 g of compound Z.

21.

If 16 g of element X and 100 g of element Y are placed into a closed container and
allowed to react, what is the total mass of the substance in the container after the
reaction is completed?

40 g
169
100 g
116 g

o0 w»

The half-life of a radioactive isotope is the time taken for half of the number of
atoms to undergo radioactive decay. If there is 40 g of *°*Ca, how much *Ca will
be left after 489 days?

(Note: The half-life of **Ca is 163 days.)

209
59
13.3g
109

o0 w»
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22. The following table shows the pH values of three beverages:

Beverages pH value

Orange juice 3.5
Soft drink 3.0

Lemon juice 2.5

Acidic beverage with higher acidity contains a higher concentration of hydrogen
ions. The calculation of the concentration of hydrogen ions requires the use of

power of 10:

concentration of hydrogen ions (unit: M) = 10¢P"

According to the given information, the ratio of concentration of hydrogen ions in

orange juice to that in lemon juice is:

1:2
5:1
10:1
1:10

o0 w >
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23. Which of the following solutions is/are acidic?

o0 w»

A
OAQA GA
A ©
7y 6 a
© a
R
| I

A €
© o ¢ e
e © ©
© ©
e ¢

—_—
[11

I and Il only
Il only
Il only
IV only

o

:
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24. In an experiment to explore the reaction between dilute sodium hydroxide solution
and dilute hydrochloric acid, a conductometer is connected to the experimental
setup and dilute sodium hydroxide solution is gradually added to dilute
hydrochloric acid. Which of the following graphs correctly shows the change of

the conductivity throughout the experiment?

A A

= =
= =
° ©

= 3
=] o

= =

0 o
(&) o \/

> >
Volume of sodium Volume of sodium
hydroxide solution added to hydroxide solution added to
the hydrochloric acid the hydrochloric acid
A. B.
A A

= =

2 2

- -

= =

o] ]

(] (]

> >
Volume of sodium Volume of sodium
hydroxide solution added to hydroxide solution added to
the hydrochloric acid the hydrochloric acid
C. D.
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25. Ozone layer depletion is the wearing out of the amount of ozone in the
stratosphere. This ozone layer is crucial because it prevents the damaging
ultraviolet radiation from reaching the Earth’s surface. Which of the following
gases causes the ozone depletion?

Nitrogen
Carbon dioxide
Chlorofluorocarbons

o0 w»

Methane

26. The boiling point of aqueous solution of ethanol at different concentrations is
shown below.

100

o8 [\
\\
9%
N\
94 N
N

o 2 N
E 9 N
8. N
o 88
= <
S 86
M

84 —

iy S
82 .
f—
P~
80 Sy
78 -

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Ethanol % by volume

What is the boiling point of an aqueous solution of ethanol which is 60% (by
volume) in water?

80 °C
82°C
84 °C
86 °C

o0 w >
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27. Reduction is a chemical process in which a substance loses oxygen atoms or
gains hydrogen atoms. In which of the following is the reactant undergoing
reduction? (Note: They are not balanced chemical equations.)

C,H,0 — C,H,0,
C,H,0 — C,H:O
CO — CO,
CH,—~C

o0 w >

28. The following table shows the reaction of different metals with cold water, steam
and hydrochloric acid.

Reaction with
Metal Hydrochloric
Cold water ) Steam
acid

A v v v
B X X X
C X v v
D X v X

v : Reaction occurs
X : Reaction does not occur

Arrange the reactivity of the metals in ascending order.

A D,C,B
B,D,C A
D,B,CA
A CD,B

© 0o w>
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29. The following closed container contains two gases. When the container is cooled
down to 5°C, one of the gases condenses.

Condense

Which of the following diagrams best represents the same area of the magnified
view of the liquid?

A. B. C. D.

30. Suppose you put 40 mL of mercury, 40 mL of ethanol and 80 mL of water in a
250-mL beaker. Which of the following is the correct sketch of the mixture in the
beaker?

Ethanol Mercury Mercury
Ethanol
Water Water solution Ethanol
solution
Mercury Ethanol Mercury

Page 14



DU Ui i i i 5 O % R B (A — SR E Y BUK 2

SHECRREIE 2

A. B. C. D.

30. fEE%AE 40 mL Hyok ~ 40 mL #Y ZEF K 80 mL Hy/KJuE—(E 250-mL AYyBEPf o BUT
L M R G YIRS IE?

8 S K
* * IS —
x Zm E3
A B. C. D.

F14H



31.

32.

In the Antarctic Ocean the water temperature is typically -2°C in winter. Some
Antarctic inhabitants such as the Antarctic Icefish protect themselves from frozen
by having anti-freeze proteins in their body. Interestingly the Icefish was found to
lack red blood cells which is important for oxygen transport in animals, this
phenomenon can be accounted for by the following statements except

A. the extreme coldness facilitates the dissolving of oxygen in water and blood.

B. red blood cells are eliminated to reduce the viscosity of blood.

C. the Icefish has very low metabolic rate so that they can live on oxygen
dissolved in blood plasma.

D. lack of red blood cells is compensated by extremely high rate of blood

circulation.

Hydrothermal vents are ecosystems found in deep oceans where various metals
and sulphur compounds dissolved in extremely hot water and ejected from the
cracks in the bed rock. Interestingly some bacteria are found to be able to produce
energy with chemical reactions involving the sulphur compounds (a process
known as chemosynthesis) in the absence of light. The bacteria are either free
living or living symbiotically with other organisms so that an ecosystem with high
biodiversity can be established. The modes of nutrition found in hydrothermal
vents will be

(1) Autotrophic

(2) Heterotrophic
(3) Photosynthetic
(4) Chemosynthetic

A. (2), (3) and (4) only
B. (1), (3) and (4) only
C. (2), (2) and (4) only
D. (1), (2) and (3) only
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33.

34.

A student set up an experiment to study the effect of sunlight on plant growth. He
firstly measured the initial height of two plants. Then, one of the plants was put
under sunlight while the other was kept in a dark room. After 3 days, he measured
their height again and calculated the percentage increase in plant height. Which of
the following modifications of the experiment would you consider to be most

effective in improving the accuracy of the experiment?

A. The length of leaves should be measured as well.

B. Both plants should be kept under sunlight but one should be put into a
chamber which walls can reflect all sunlight but allows movement of air and
moisture.

C. The plants should be fertilized to promote growth.

D. The weight of the plants should be measured as well.

Geckos are well known for their ability to walk on vertical surfaces. Scientists have
found that the surfaces of gecko toes are covered with millions of pad-like
structures, which greatly increase the effective contact area with the surface they
are walking on. Based on this evidence it was proposed that the holding force of
gecko feet is derived from the attractive force (known as van der Waals force)
between the atoms of the pad-like structures and those at the surface on which
they walk. However it is found that the holding force will lose when geckos are
walking on wet surfaces. This is most likely due to

A. the absence of van der Waals force between water molecules and the atoms
of the pad-like structures on gecko toes.

B. the reduction of effective contact surface area of the pad-like structures on
gecko toes upon interaction with water.

C. the absence of friction between the surface and the pad-like structures on
gecko toes.

D. None of the above statements is correct.
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35.

36.

37.

The swim bladder is a structure with which the majority of fish regulate their
buoyancy. When the depth (and hence static pressure) is changed, gas is either
secreted into or removed from the swim bladder so that the volume of the swim
bladder is maintained. This mechanism allows the fish to have the same density
as that of water at various depths. However it is known that fish living at depths
below 1000m regulate their buoyancy by storing lipids in their body instead of
using swim bladders. This is most likely due to

A. The difficulty of secreting gas into the swim bladder under extremely high
static pressure.
B. The different origins of surface fish and deep sea fish.

0O

The lack of dissolved gases in deep sea.
D. None of the above statements is correct.

Insects, bats and birds all have wings and are able to fly. In general zoologist
believes that the flying ability in different groups of animals had been evolved
independently. This can be supported by the following statements except

A. The wings are structurally different in the groups of animals mentioned above.

B. These groups of animals do not have a common ancestor which can fly.

C. Different aerodynamic principles are used to fly by the groups of animals
mentioned above.

D. None of the above statements is correct.

Banana placed in closed bags will ripe earlier than those put in open air. Which of
the following statements can best explain this phenomenon?

A. The shortage of oxygen in closed bags will facilitate ripening of banana.

B. The increased moisture in closed bags will facilitate ripening of banana.

C. The plant hormone which promotes ripening will exist in higher levels in the
enclosed bag.

D. None of the above statements is correct.
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38.

39.

Given that, in a mouse species, the amount of DNA in a somatic cell just before
undergoing mitosis is 20 arbitrary units, what is the amount of DNA in a mature
sperm cell?

5 arbitrary units
10 arbitrary units.
20 arbitrary units

o0 w»

40 arbitrary units

Below is a graph about the fur length of a newly established population of a
mammal in a habitat. In this habitat, the average temperature during day time is
around 25°C and that of the night time is around 15°C. After many generations,
two distinct sub-populations (diurnal and nocturnal) are formed. Predict the
optimum fur lengths of the sub-populations.

Optimum fur Optimum fur Optimum fur
length at 25°C length at 20°C  length at 15°C

No. of individual

0.5 1.0 1.5 2.0 2.5
Fur length (cm)

A. 1.0 cm for the diurnal and nocturnal sub-populations.

B. 2.0 cm for the diurnal sub-population and 1.0 cm for the nocturnal
sub-population.

C. 1.0 cm for the diurnal sub-population and 2.0 cm for the nocturnal
sub-population.

D. 2.0 cm for the diurnal and nocturnal sub-populations.
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38. AT R AVAG AR E Rt E TSR A - H DNA 28 20 (EE B - Al
JELERPNHIRE AT HY DNA 282 %/0 2

39.

A. 5 EEHEAr
B. 10 £EHAr
C.

D. 40 £EHAr

20 {EE AL

DU b SR B AL e ) S A (B AR5y > — TR AL BN B HIRIE - E(E AR
PR - HEI4 R 25°C » WIEIHILYR 15°C - &OB S fEtt > 1% - a8
TR (R AR [RI R SRR AR (EHANRAT) - s OIS W (E e A e (R

o0 w >

25°C iy 20°C HfYy  15°C By
REER REER REER

{EREH H

0.5 1.0 1.5 2.0 2.5
E& (cm)

AR T EERAE 1.0 cm -
SRR 2.0 om > R ToofEEERTE 1.0 cm -
R E 1.0 om > R ToofEEERTE 2.0 cm -
SHNRITofEERANE 2.0 cm -
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40. The following table compares three types of cells.

Sub-cellular structure Bacterial cell Animal cell Plant cell
X Absent Present Present
Y Present Absent Present
Z Present Present Present

X, Y and Z can possibly be

A. cell membrane, cell wall and mitochondria, respectively.
B. nuclear envelop, chloroplast and ribosome, respectively.
C. cell membrane, lysosome and mitochondria, respectively.

D. nuclear envelop, cell wall and ribosome, respectively.

41. A bacteriophage is a virus attacking bacterial cells. Below shows the life cycle of a

bacteriophage.

Based on the life cycle, which of the following statements about bacteriophage is

Bacteriophage

INCORRECT?

A.
B.

N

=

i

Stage 5

The whole bacteriophage enters the host cell before replication.

The nucleic acid and protein coat of bacteriophages are synthesized

separately.

The first step of the infection cycle is attachment of bacteriophage to a host

cell.

The bacteriophage has turned the bacterial cell into a factory of bacteriophage

production.
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42.

43.

The diagram below shows how a unicellular heterotrophic organism obtains
nutrient.

H, I and J are

insoluble undigested material, food particle and enzyme, respectively.
protein, protease and amino acid, respectively.
food particle, enzyme and insoluble undigested material, respectively.

o0 w»

amino acid, protease and protein, respectively.

We use our teeth to break up food into small pieces. Such kind of mechanical
breakdown can

break carbohydrate & protein into sugar molecules and amino acids.
result in food particles which are small enough to pass across the membrane.
give the food a larger surface area which aids later physical digestion.

o0 w»

give the food a larger surface area which aids later chemical digestion.
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44. A food chain is observed as below:

Tree = Worms on tree = Birds

Given that a pyramid of numbers is a chart which shows the population size of
each organism in a food chain, which diagram below is the best possible pyramid

of numbers for this food chain?

Key

LLLIELL

D seconda ry consumer

Hﬂﬂﬂl primary consumer

. producer
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45, Below is a table about sex determination in human:

Genotype Phenotype
XY Male
XX Female
X Female
XXY Male

Based on the table, which of the following statements about sex determination in
human are possibly CORRECT?

I. Y chromosome makes a human male.

II. X chromosome makes a human female.

lll. Y chromosome leads to the production of a substance which causes the
undifferentiated gonads to become testes, not ovaries.

IV. X chromosome leads to the production of a substance which effectively
inhibits the development of testes.

A. 1 &Il only.

B. 1 &Il only.
C. I, 1 &1l only.
D. I, 1 &IV.

End of Paper
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