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List of formulae and relationships which may be useful

HIRER VAT AR A

Linear motion with constant acceleration

BRIz ES)
v=u-tat,s=ut+ %atz,vz=u2+2as.
2

. . 1
Kinetic energy EigE = Smv

Potential energy J&SE = mgh
Force JJ : F=ma

Electrical resistance Z&[H

R=V/

R=R;+R; in series S
I/R=1/Ri + 1/Ry in parallel 37}

Electrical power 51/ : P=1V = V*R =R

2

. . N Vv
Centripetal acceleration [E(MJIZRE: —
r

Law of universal gravitation E7H5|JEH F = Gmym,/r?



Multiple Choice Questions (45 marks)

1. The following plot shows the change of the current / for different values of the
voltage V across a resistor. What is the resistance of the resistor?

Current (A4)

\

1) —— .

0.2 [---------- . |

1 2 Voltage (V)

A 040
B. 1Q
C. 2Q
D. 5Q

2. Three ideal batteries (each with an e.m.f. of 1.5 V) are connected in the following
ways. What is the voltage across the two ends in each case?

(1) (I (1)

i —HH- =

I Ll m
A. 15V 15V 45V
B. 45V 15V 15V
C. 15V 45V 45V
D. 45V 45V 15V
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1. MEBENEAFERVERE V IR —(EEHE - S | s - EHERZES

7
Current (4) A
0.4 f-----mmmmmmmem e .
0.2 [---------- , |
1 2 Voltage (V)

A. 04Q
B. 1Q
C. 2Q
D. 5Q

2. —{EEEEN (SEEMNEEE L 1.5 V) RBLI TN ALK
ET 0 Wilm 2 A ES SRS ?

(1) (1) (1)

° (R

i —H- =

I Il 1

A. 15V 1.5V 45V
B. 45V 1.5V 1.5V
C. 15V 45V 45V
D. 45V 45V 1.5V
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3. An object is thrown at 45° above horizontal. It reaches the highest point, and
falls back to the original height. The air resistance is negligible. Which of the
following statements is true?

A. When the object is at the highest point, its speed is minimum (but not zero)
and its acceleration is not zero.

B. When the object is at the highest point, its speed is minimum (but not zero)
and its acceleration is zero.

C. When the object is at the highest point, its speed is zero and its acceleration
is not zero.

D. When the object is at the highest point, its speed is zero and its acceleration
is zero.

4. An object is released from rest, and it falls freely downward. Air resistance is
negligible. After 1 s, what is the fallen distance? Take gravitational acceleration
as g = 10 m/s?.

A, 1m
B. 2m
C. 5m
D. 10m

5. An elevator is accelerating upward with an constant acceleration 10 m/s2. Abox
of mass 1 kg is on the floor of the elevator. What is the magnitude of the force
acted by the box on the elevator? Take gravitational acceleration as g =
10 m/s2.

A. ON
B. 10N
C. 20N
D. 100N

6. A coin is thrown vertically upward and get to its highest point. If the force on the
coin due to air resistance is proportional to the speed of the coin, the magnitude
of the acceleration of the coin during the upward motion

remains unchanged.
is zero at the highest point.
is minimum at the highest point.

COow2>

is maximum at the highest point.
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7. A boy stands at rest inside an elevator which is moving downward with a
constant velocity. The magnitude of the force that the elevator floor exerts on
the boy

is smaller than that when the elevator is accelerating downward.
is larger than that when the elevator is accelerating downward.
is equal to that when the elevator is accelerating downward.
depends on the velocity of the elevator.

Coow>»

8. Abox is at rest on an inclined plane. Which of the following about the frictional
force acting on the box is correct?

Its magnitude is larger than the weight of the box.

Its magnitude is equal to the weight of the box.

Its magnitude is smaller than the weight of the box.

It forms an action-reaction pair with the weight of the box.

Cow?>

9. The figure shows the position x of an object (moving along a straight line) as a
function of time t. Which of the following description is correct?
X

A
N

The speed at N is larger than the speed at M.

The acceleration at N is zero.

The kinetic energy at P is smaller than the kinetic energy at M.
The force acting on the object at P is zero.

Cow?>
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10. A satellite is orbiting around the earth on the equatorial plane with an orbital
period of 12 hours. The direction of motion of the satellite is opposite to the self-
rotation of the earth. It is now 6 am in the morning and you see that the satellite
is exactly above your head. When will the satellite be above your head again?

A. 12 pm at noon
B. 2pm

C. 6pm

D.

12 am at midnight

11.An object of mass 10 kg is moving on a smooth horizontal surface with velocity
of 5 ms™. In order to change its velocity to 10 ms', the work done would need
to be

A. 25J

B. 125J
C. 375J
D. 750J

12.What happens to the wavelength and frequency of a ray of light if it passes from
diamond into water?

Wavelength Frequency
A. increases decreases
B. decreases remains unchanged
C. remains unchanged increases
D. increases remains unchanged

13. An electric kettle takes 1 hour to boil a kettle of water when connected to a 220V
source. What will be the time required to boil the same kettle of water when the
electric kettle is connected to 110 V source? (Assume the resistance of the
electric kettle remains unchanged.)

A. 0.5 hour
B. 1 hour

C. 2hours
D. 4 hours
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11, —H A 10 kg HIBEK T FBE LLURRE 5 ms” M8 - B SR
pg 10 ms™ » FEES/VTH 2

25J

125 J
375 J
750 J
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14.

15N

Two blocks are placed on a smooth horizontal surface as shown above. The
mass of block A is twice the mass of block B. A constant force of 15 N is applied
to block A so that the two blocks move towards the right together. The force
actingon A by B is

Cow?>

ON

5 N to the left
5 N to the right
15 N to the left

15. Ametal object of mass 1 kg absorbs energy of 2000 J and hence its temperature
rises by 5 °C. The specific heat capacity of the metal is

OO0 w2

400 J kg °C -1
10000 J kg™ °C
400 J kg™ °C 1
10000 J kg °C

16. A solute weighed 1.2 g is dissolved in 2.4 g of solvent. The concentration of the
resulting solution is determined as 0.5 g/ml. Calculate the density of the solution.

Cow?>

0.8 g/ml
1.2 g/ml
1.5 g/mi
It cannot be calculated because the density of the solvent is not given.

Page 5
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15.

16.

15N

40_EEFrR > BOBRBERAKPFEE L - At A iVE 22058 BEERRIE
— 15 N VAR AEE A b > SEW A —EEA 5 ES) > A asE B (F
MBS EBE A Y752

A. ON

B. 5N [H/

C. 5N @hH

D. 15N [HE

—EE R 1kg HEBEYEERL 2000 J HIREE - STHPEE ETF 5°C > HE

TELEAEEE

400 J kg °C -1
10000 J kg™ °C
400 J kg™ °C 1
10000 J kg °C

©Co w2

HER 1.29 HFEEER 249 HUEEIN FreaReRE NS 0.5g/ml-

SHEROBRI R -

A. 0.8 g/ml
B. 1.2g/mi
C. 1.5g/mi
D. AeEM  BEERFIAGHZEEIINEE -
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17.What happens when the piston of a syringe is pull back to draw more air into it?

Air in = I . :> Pull

Air

Sequence: (1) > (2) > ... > (6).

V = volume of air in the syringe, p = pressure of air in the syringe,
N = number of gas molecules in the syringe.

“M = increases, “J” = decreases.

(1) (2 3) (4) () (6)
A. | Capacity A pl Air enters NT pT
B.| ofthe v1T py into the p T NT
C.| syringe p v T syringe from N T p T
D. | increases. p v 7T outside. p T N T

18.A sample of steel consists of two elements only: carbon and iron. Which of the
following facts support the saying that “steel is a mixture of carbon and iron
instead of an ionic compound of these two elements”.

(I) Steelis insoluble in water.
(I1) A steel bar can be bent without breaking.
(111) At solid state, steel is an electrical conductor.

A. (lI)and (Il) only

B. (I)and (lll) only
C. (II)and (Ill) only
D. All of them

Page 6
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I = (1) > (@) = ... > (6).

V= GEINERETER  p= AR RIS
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M= wgpn V=R

(1) (2 (3) (4) (%) (6)
A. V7T pl N T pT
B. | RENE A pl ZE RS MEI pT NT
C. | &g pl v T SHERE - NT pT
D. pl v T pT NT
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A HJa (1) A ()
B. A& () 1 ()
C. AF (1) fa ()
D. &#f
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19. Consider following information of a molecule:
() The molecular formula is CON2Ha4.
(I The C, O, and N atoms are connected in the following pattern: N~N~O~C,

in which each “~” can be single, double, or triple bond.
(111) 1t obeys the octet rule.

How many H atom(s) is/are bonded to the terminal N atom and C atom,
respectively?

A. Oand?2
B. 0and3
C. 1and 2
D. 1and3

20.Which of the following interactions is/are involved in solid ammonium
permanganate, [NH4*][MnO47]?
() Metallic bond
(I Covalent bond
(11 lonic bond

(1) and (Il) only

(1) and (l11) only
(1) and (l11) only
All of them

Cow?>

21.In petrochemistry, big hydrocarbon molecules are broken down into smaller but
more valuable molecules. Which of the following process(es) can be used for
the breakdown?

() Cracking
(I) Electrolysis
(1) Distillation
A. (l)only

B. (ll) only

C. (Il only

D. All of them

Page 7
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B. 0 f13
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D. 1 H13

20. = idfe [NHaIIMnO4] [ElRe A0 R LT IRE (R A T 2
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(n - FhfEE
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A FBA (1) F1 ()
B. 2A () A1 ()
C. Hg (1) A1 (1)
D. &0
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22.Which of the following is a pair of isotopes? (X, Y, and Z may or may not be the
same element.)

A. X and 12y
B. 114X and 117
C. 2y and 118z
D. None of the above

23.Q, R, X, and Y are metal elements. To arrange their reactivities, someone carried
out the following experiments.
() When metal Q is put into R?>*(aq), there is no reaction.
(I Heating oxide RO gives metal R. But there is no reaction when oxides
XO and YO are heated separately.
(1) When a mixture of oxide XO and metal Y is heated, metal X is obtained.

Which of the following is the correct ascending order of reactivities of these four
metal elements?
A. Q<R<X<Y

B. Q<R<Y<X
C. R<Q<X<Y
D. R<Q<Y<X

24.Assume elements A, B, C, and D can only form stable A%*, B3*, C- and D" ions,
respectively. Which of the following chemical formulae for ionic compounds must

be wrong?

() A2BD4

(1) AsC2D2

A. None of them
B. (I)only

C. (I) only

D. All of them

Page 8
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23.Q R~ X MY Z&ETER - K T LEMAEMESF - B NET T M IER -
() & Q Uk R*(aq) B - WA EHESNE -
(I RO (REVE(EY)) NEhealGEe)E R - HELERALY XO 1 YO 7
BINOENES > A1H SE -
(1) EE X0 (XWEILY)) e Y HE - aiesleE X-

DU Mg 2 a8 VU e @ e E M /NS R BV IERERE T 2
A. Q<R<X<Y
B. Q<R<Y<X
C. R<Q<X<Y
D. R<Q<Y<X

24 [t E A~ B~ C I D HeohlApkfderny A%~ B~ C- f1 D> Bt
UM B E IR EEEE > e 2 ghaRey 2

() A2BD4

(1) AsC2D2
A DI EEIE
B. HA ()
C. HAE )
D. =%
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25.“Methane ice” is a natural source of methane gas. Which one of the following
statements about “methane ice” is correct?

Methane gas is liquified by ice.

Methane gas is trapped in ice.

Methane gas is frozen to solid state which has a structure of ice.

It is a mixture of ice and an organic compound which reach with each
other to form methane slowly.

Coow>»

26.A sample of fertilizer contains 15% of potassium oxide (K20). What is the mass
of potassium in 2.0 g of the sample?

A. 011g
B. 0.21g
C. 025¢
D. 0.30g

27.1n the following balanced chemical equation,
aX* + bYaZ3 — cX3 + dYZ* + eZ*
a, b, ¢, d, and e are positive integers in simplest ratio (e.g., (a, b, ¢, d, e)=(1, 1,

2,2, 3) are in simplest ratio, but (a, b, ¢, d, e) = (2, 2, 4, 4, 6) are not). Whatis
the value of ¢?

Cow>»
2w N o
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0.1 g
0.21g
0.25¢
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aX* + bY2Zs~ — cX3* + dYZ% + eZ*

a- b~ c- dfll e BIEEEENLHRAEELE (K40 (a,b,¢,d,6)=(1,1,2,
2,3) emfREIL > 2 (a,b,c,d,€)=(2,2,4,4,6) HIE) - c (VBEES?

Cow>»
2w N o

F9H



28.Which of the following is/are correct concerning (NH4)2COs(aq)?
() When an acid solution is added, colourless bubbles are given out.
(I When an alkaline solution is added, a gas which turns moistened pH
paper into orange/red is given out.

A. None of them
B. (l)only

C. (Il)only

D. All of them

29.1 kg of water is heated from 25 °C to 95 °C by burning 300 g of a fuel. How
much heat is given out by burning 1 g of the fuel? Given: specific heat capacity
of water =4.2 Jg=' °C".

A. 980J
B. 730J
C. 480J
D. 240J

30. A scientist received a mixture of gases X (boiling point: =200 °C) and Y (boiling
point: =100 °C) in a container. He carried out the following procedure to separate
the two gases.

() Cooled the container to —150 °C.

(I) Pumped out the gas portion.

(1) Changed the temperature of the container so that the content remained in
the container became gas.

Which gas was pumped out in Step (Il) and how was the temperature of the
container changed in Step (Ill)?

Gas pumped out How the temperature
in Step (ll) was changed in Step (lll)
A X Increased
B. X Decreased
C. Y Increased
D. Y Decreased

Page 10
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() EMMABRMEER > AECHAGREL -
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A. 980J
B. 730J
C. 480J
D. 240J
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Answer Q31 and Q32 based on the following information.

Below shows an evolutionary tree of apes and human.

Gibbon Organutan Gorilla Chimpanzee Human

31.Which of the following is/are CORRECT?
A. Human shares a common ancestor with Chimpanzee but not Gibbon.
B. In terms of evolutionarily relatedness, Organutan and Gorilla show a closer
relationship than Organutan and Human do.
C. Human and Chimpanzee probably have less DNA sequence differences
than Human and Organutan do.
D. More than one of the above.
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32.Which of the following trees show(s) an evoluaitonary story different from the
original tree?

(

Gibbon  Organutan Gorilla Human Chimpanzee
(1)

Gibbon Organutan Gorilla Chimpanzee Human
()

Gibbon Organutan Human Chimpanzee Gorilla
A. (I)only.
B. (Il) only.
C. (Il only.
D. More than one of the above.
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Answer Q33 and Q34 based on the following information.

Meiosis is a type of cell division which results in the formation of four daughter cells
from a mother cell. Each of the daughter cells carries half of DNA content of the
mother cell.

33.Which of the following pictures shows the CORRECT change of DNA content
from the newly formed mother cell to the newly formed daughter cell?
(y-axis: DNA content (arbitrary unity), x-axis: Stage of cell cycle)

A. B.

7

DNA content
(arbitrary unit)

DNA content
(arbitrary unit)

Stage of cell cycle Stage of cell cycle

O
o

DNA content
(arbitrary unit)

DNA content
(arbitrary unit)

Stage of cell cycle
Stage of cell cycle

34.Meiosis is involved to produce
() Sperm cells
(I Ovules in plant ovary
(1) Stem cells

A. (I)only.

B. (lll) only.

C. (I)and (Il) only.
D. (1) and (lll) only.

Page 13




RN &R [BIESE 33 MR 34 /& -
JRE oy R —THARE 3 2 HoAE SR — (R R B (& F-4HAE - (8- 4HAEHY DNA
SRR —2F -

33. DA Nt B JE2 ey REAE 2258 T B 4R AR - DNA & 2 /Y IEREE(E?
(y & DNA &8 (BEEHr) - x & 4IAEIHAYIEE)

A. B

& =

m: f Eﬂﬂ: f
i A

& =

o ]

4 4

z ES

a a

EHRAE HHE B R ER R R

C. D

5 8

" H

4ni #e

iz =

= i

B

4 {E

Z &

[

R HBRPE ES S HR R B

34. BB H KA
(O sl
() EYITFEHIREER

(1) w4HAE
A HAE®D)
B. AN
C. HAE®) A1)
D. HA(I) A1 (1)

F13H




Answer Q35 and Q36 based on the following information.

Below shows the central dogma of molecular biology.

transcription translation
((?(Ig\lnp;) — mMRNA — Protein

In nucleus, DNA is stored in form of chromosomes which cannot pass through the
nuclear pores (the holes of nuclear membrane). mRNA is produced through
transcription with DNA used as a template. In cytoplasm, mRNA undergoes
translation in which amino acids are assembled into protein.

35. Which of the following statements is/are correct?
() Transcription takes place in nucleus.
(I Transcription takes place in cytoplasm.
(1N mRNA is mobilised from nucleus to cytoplasm.
(IV) mRNA is mobilised from cytoplasm to nucleus.

(I) only

(1) and (l11) only
(1) and (V) only
(1) and (IV) only

Cow?>

36.Which of the following statements is/are incorrect?
()  Amino acids are the basic units of protein.
(I mRNA are the basic units of protein.
(1) Translation takes place in cytoplasm.
(IV) Translation begins in nucleus and ends in cytoplasm.

A. (l)only
B. (ll) only
C. () and (Ill) only
D. (Ill)and (IV) only
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Answer Q37 and Q38 based on the following information.

Thermometer
Gas collected

)

37.When the lamp (incandescent bulb) is moved significantly closer to the beaker,
which of the following will increase?

Bubble

Light

() Photosynthetic rate
(I) Respiration rate
() Temperature

(1) only

(1) and (Il) only
(1) and (l11) only
All of them.

o0 ®p

38.The gas produced by the pond weed was collected in the test tube as shown.
When a glowing splint was placed into the test tube, it re-ignited. What is the
conclusion that one can be deducted solely based on the glowing splint test?

The gas collected is flammable.
The gas collected is non-flammable.
The gas collected is oxygen.

The gas collected is carbon dioxide.

o0 w®mp»
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Feedback reactions are commonly seen in biological systems. Often biological
processes are linked to form feedback loops which can be classified as either
positive or negative based on the types of feedback reactions involved. In a positive
feedback loop, the output of the system amplifies the system reactions, while the
output of a negative feedback loop inhibits the system.

Answer Q39 and Q40 based on the following figure.

Positive Positive feedback
Feedback Loop

oo R seem Rl v

Negative Negative feedback
Feedback Loop

oo R sven Rloven

39.Negative feedback loops are important in biological systems because they allow
the system to maintain homeostasis or a more or less stable state. Which of the
following processes is NOT an example of negative feedback loop in biological
systems?

Maintaining constant body temperature in mammals and birds.
Regulation of the population sizes of predator and prey in ecosystems.
Osmoregulation in some aquatic organisms.

None of the above.

o0 w®p

40.Positive feedback reactions will function to facilitate the progress of irreversible
processes. The following processes are examples of positive feedback loops

except:

blood clotting.

ripening of fruits.

diffusion of solutes within a cell.
child birth.

o0 ®wp

Page 16



[ B SR S A 20 - ARIR AT B S GRS R SE0R 1 > 88 FH B ) AR AR IEAS T B
FY S BETEER 1] 3 Jy IETE IR SR EEER - fEIEREETEER T - R ERAVEH SRR RIS
W& T B S BB R A i ORI 285

fRIE TIE - [B1E55E 39 fE 5 40 7F -

N4

IEM R m

=V

=) d i

39. B N EHTER B VI ASUR EH RN > N AT ARG LRI N P Hr sz i R
FREHGIREE » DU UME AR R A VI 2 N & S BB R 52

R FLAFURO S SR RF IR E Y BRRL

ARE AT EREH B R AR AU -
FEE KA L YIRS B -

PLE#ATE -

o0 wp

40. ISR AR (RN - (e T iEfeny#ErT - DU R e fE Ry Bl
BT

BN

RE -
AHRE A B AR -
TIR ©

o0 ®p»

F16 H



41.Which of the following processes can be found only in some prokaryotic cells
(for example, bacteria) but not in eukaryotic cells?

Anaerobic respiration.
Nitrogen fixation.
Photosynthesis.

Coow>»

Endocytosis.

Answer Q42 and Q43 with reference to the following figure, which shows the
grouping of some animal groups by using a dichotomous key.

Group D
Bilateral Yes
Symmetry
Exoskeleton
No
Group C
Yes Radial
Bod Symmetr
Y Y ! Group B
Symmetry
No Group A

42.Which of the following statements is most likely to be FALSE?

A. Animals in Group A is most distantly related in phylogeny to other groups.

B. Animals in Group B do not have exoskeleton.

C. Animals in Group C and Group D are more closely related in phylogeny to
each other than to animals in Group B.

D. All of the above statements is true.

43.Examples of animals from Group A and Group D are respectively:

sponges and earthworms.

sponges and crabs.

corals and spiders.

None of the above combinations is correct.

Cow2>
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44.When a fluorescent gene from a jellyfish is incorporated into zebrafish, the fish
will emit blue light in presence of ultraviolet light, which of the following
statements regarding this phenomenon is most likely to be TRUE?

A. The jellyfish and zebrafish share a common ancestor.

B. Most enzymes in the zebrafish have the same amino acid sequences as the
enzymes in jellyfish.

C. Both transcription and translation work under the same mechanisms in both
species.

D. None of the above statements is true.

45.Which of the following pairs of structures are structurally homologous but
functionally analogous?

Pectoral fins of fish and wings of birds.

Lower limbs of humans and hindlimbs of dogs.
Flippers of dolphins and forelimbs of penguins.
Upper limbs of humans and wings of bats.

Cow?>
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Answer
1 D 11. C 21. A 3. C 41. B
2 B 12. D 22. D 3. B 42. B
3. A 13. D 23. A 33. A 43. B
4. C 14. B 24. B 34. C 44. C
5. C 15. C 25. B 35. B 45. C
6. C 16. C 26. C 36. D
7. B 17. A 27. A 37. D
8 C 18. C 28. B 38. A
9 C 19. D 29. A 39. D
10. B 200 C 30. A 40. C




