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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black ink.

You may use pencil for any diagrams, graphs or rough working.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Section A

There are twenty questions in this section. Answer all questions. For each question, there
are four possible answers, A, B, C and D. Choose the one you consider correct and record
your choice in soft pencil on the separate OTAS Sheet provided.

SectionB & C
Answer all questions in the spaces provided on the question paper.
A copy of the Periodic Table is provided on page 23.

The number of marks is given in brackets [ ] at the end

of each question or part question. For Examiner’s Use
The use of an electronic calculator is expected, where Se';;"’" 20
appropriate.

Section
You are reminded of the need for clear presentation in B 30
your answers.

Section

c 20
DO NOT OPEN THIS PAPER UNTIL YOU ARE TOLD TO DO
59 Total

70

This document consists of 23 printed pages.

Setters: Secondary 2 Science Teachers
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Section A

Answer all questions. Record your answers on the separate OTAS Sheet provided.
The total mark for this section is 20.

Which comparison between mass and weight is correct?

Mass Weight
| A Measured in N ‘ Measured in kg
B Measured in N Measured in g
C Measured using an electronic balance Measured using a spring balance
D Measured using a spring balance | Measured using an electronic balance

As Wilson was staring at his fish one day, he noticed that the air bubbles produced by the
aerator increase in size as they rise up the tank.

Aerator

Which statement correctly explains why?

The bubbles expand because the temperature of air reduces.

The buubles expand because the temperature of air increases.

The bubbles expand because the pressure they experience reduces.
The bubbles expand because the pressure they experience increases.

=~ BN o NI
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Fibre is used for home insulation as shown below.

roof
roof space

fibre
— ceiling

How does fibre prevent heat from passing easily through the ceiling?

Fibre is warm.

Fibre traps air.

Fibre is tightly packed.

Fibre allows air to pass through easily.

0w e

The diagram below shows a metal saucepan containing water. It is placed on a hot plate. After
some time, the air at point Z also becomes hot.

metal saucepan
water

hot plate

What are the main ways by which heat travels from the hot plate through the base of the metal
saucepan, through the water and through the air to point Z?

Through the base of the Through the water Through the air
saucepan
A Conduction Convection Convection
B Conduction Radiation Convection
C Convection Convection Conduction
D Radiation Convection Conduction

The diagram below shows four similar cans. At the initial stage, each can contains the same
volume of water at 80 °C. After five minutes, which can will contain the coolest water?
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Some ice cubes are placed inside three containers as shown below. The temperature of the
surroundings is 60 °C.

-+— vacuum —+— air , <— vacuum
— shiny metal L dull metal L dull metal
% surface surface surface
i
¥ i 1
styrofoam styrofoam styrofoam
P Q R

What is the order in which the ice cubes melt, from fastest to slowest?

A P QR
B QPR
C QRP
D RQP

The table below gives information about three indicators.

indicator colour change pH at which colour changes
methyl orange red [ yellow 4.0
bromothymol blue yellow ] blue 6.4
phenolphthalein colourless [ pink 9.0

If equal volumes of these indicators were mixed, at which pH would the colour of the mixture
be yellow?

[~ o NN--A
~ o w

Which of the following would net cause decomposition to occur?

A electric current
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B  exposure to light
C  heat
D  mixing

9 Which of the following is/are chemical change(s)?

I. Breaking of glass
I1. Whitening of teeth
IIL.Passing electricity through a copper wire

A 1lonly

B 1T only

C IlandIIonly
D IlandIIT only

10  Which of the following options correctly matches the term to its definition?

Term Definition
A Population refers to different groups of plant and animal living together
in a given place
B Habitat refers to one group of organisms of the same kind found in 2
given place
C Community refers to the environment where plants and animals live in.
D Ecosystem refers to the interactions between the organisms and the

physical environment

11  Which of the following is not a possible consequence due to climate change?

A Increase in number of flash floods in tropical countries
B Increase in turtles entangled by plastic wrappings

C Decrease in food availability due to longer droughts

D Decrease in number of Adelie penguins in Antartica
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The Wright brothers are known to debate with each other frequently when designing
[1][2]and trialling their first flyer. They questioned their design and wondered if their flyer
was scientifically sound.

Using only the information given above, which of the following attitudes did the Wright
brothers demonstrate?

I. Curiosity

1L Open-mindedness

III.  Integrity

V. Perseverance
A TandII only B I and IV only
C I, IandIV only D L[ IIIandIV only

Studies have shown that a combination of COVID-19 vaccines may result in increased
immunity against the infection.

After studying the results in the table below, a man decided to that he should take the Pfizer-
Pfizer-Modemna combination as it is most effective.

1* dose 2" dose Booster What studies have found
Pfizer Pfizer Pfizer 62% reduction of infection risk
Pfizer Pfizer Moderna 72% reduction of infection risk

Modema Moderna Moderna results not shown in study

What is his decision an example of?

U0 w

A conclusion
A hypothesis
An observation
A prediction
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A student measured the amount of water lost from a plant using the instrument shown in
the diagram below. The amount of water lost is indicated by the position of the air bubble.

ANL

s X / xBﬂ/

air bubble

From which position should he take the reading to avoid parallax error?

The table below shows some information about the solubilities of three solids, X, Y and
Z., in water and ethanol.

solid solubility in water solubility in ethanol
X insoluble soluble
Y soluble insoluble
Z insoluble insoluble

All three solids are mixed together.
Which one shows the order of the steps that would allow solid Y to be obtained form the

mixture?

L filter
1L add water and stir
1L add ethanol and stir
IV.  evaporate filtrate to dryness
A ICIOIV
B NOIOIV
C mcicnu
D IVCIHOCI

Which is/are application(s) of distillation?

L making perfumes
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Il testing for illegal substances in food samples
II.  obtaining drinking water from seawater

A I only

B land Iil
C Il and il
D | litandlll

17  An experiment is carried out to separate a mixture of two dyes. A line is drawn on a piece
of chromatography paper and a spot of the dye mixture placed on it. The paper is dipped
into a solvent and left for several minutes.

3 r
aper. beaker
pape S ] -
=
spot of
: solvent
) | mixture o level
line | ‘/// e ———
-~ ~-{ __solvent
EXfTEaance o
B S e e =

Which statement about this experiment is correct?

The dyes must differ in their boiling points.

The dyes must different in their solubilities in the solvent.
The line must be drawn in ink.

The line must be placed below the level of the solvent.

o0 w>»

18  The diagram shows a model of a molecule X.
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What is the molecular formula of molecule X?

. carbon atom

O hydrogen atom

O oxygen atom

A CH20H B C2Hs0H
C HCOOH D CHi:COOH
19 2 atoms are shown below:
15 14
N C
7 -6
Which statement about both atoms is correct?
A They have the same number of electrons.
B  They have the same number of protons.
C  They have the same number of neutrons.
D They have the same mass number.
20 4 different arrangements of atoms are shown below.
B C D
*—o —0 0—0

Identify the arrangement (A, B, C or D) that shows a compound.

e
A\,

2,
\, %o

A\, 0~
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10
Section B

There are 7 questions in this section. Answer all questions in the spaces provided below.
The total mark for this section is 30.

B1 Fig. 1.1a shows the internal structure of a refriger{3]ator, and Fig. 1.1b shows the back view of the F&

refrigerator. Exa{njﬂsir;er's
| I5

freezer compartment EMA

icebox )
steel wired shelves ‘91&0?: metal

fins
— pipes
solid shelf compartment & contairing fluid
salad box X
pump
Fig. 1.1a Fig. 1.1b

A fluid pumped through the pipes takes thermal energy out of the ice box. This energy passes into the
air at the back of the refrigerator through the black metal fins.

a) i) Describe how the ice box at the top of the refrigerator keeps the whole of the food
compartment cool.

....................................................................................... [2]
ii) Provide a reason why the metal fins at the back of the refrigerator are painted black.
............................................................. [1
iii)  Suggest why it is not advisable to keep the door of the refrigerator open for long
periods of time.
....... [2]
b) Suggest a reason why wired shelves rather than solid shelves are used in the centre of the e
refrigerator. Use
................................................................................................ 1]
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c)

The refrigerator walls are insulated using expanded polystyrene as shown in Fig. 1.2.

: pocket of air

inner wall —

expanded |
polystyrene

Explain how expanded polystyrene reduce the amount of thermal energy entering the

refrigerator.

[ R
2 s ¢ - outer wall
' 3
00 =]
(]
o ) ©
- —— aluminium
2 2 ¢ : foll
. ® |
M/W\}-._
Fig. 1.2

Partnerinleamning

41

BP-41



12
B2

B3

Some zinc powder is added to dilute sulfuric acid in a test tube. A colourless salt solution is formed
and a gas is given off.

When more zinc is added, the reaction continues for a while and then stops, leaving some zinc powder
in the test tube.

When a flame is placed at the mouth of the test tube, the gas burns with a squeaky pop.

a) Identify the gas produced.

............................................................................................... [1
b) Suggest why the reaction stops.

...... 11
) State the name of the colourless salt solution.

................................................................................................ 1

d)  Suggest another reactant, other than zinc metal, which can react with dilute sulfuric acid to produce the
same salt solution in (c).

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

[Total: 4]
In some fireworks, magnesium powder reacts quickly with oxygen gas in the air to produce magnesium
oxide powder.

The equation for the reaction is

a)  Complete the equation by inserting
(i) numbers to balance the equation, [1]

(ii) explain why chemical equation must be balanced.

b)  Name the type of this reaction.

................................................................................................... 1]
[Total: 3]

Fig 4.1 shows an evaporating dish half-filled with sodium chloride solution. The solution was heated
with a Bunsen flame to obtain the solute. The mass of the solute was subsequently measured.
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evaporating d S”‘W\:::;/,%’ sodium chloride
( ) solution
.'!r 7 \’\\‘
/] \\
[ \\

E \ O
- nopume
"f F_l s_H -Bunsen b §
Iy 5 R
{/ ol
!_

Fig. 4.1
a) State, with reason, the type of Bunsen flame that should be used so that water from the sodium
chloride solution can evaporate in a shorter time. [4]
b)

precaution

B5

1) iron fillings
2) pure dry sample of salt

List down the steps needed for her to obtain the two components from the mixture

Partnerinleaming
43

State one precaution that should be taken to ensure that the mass of the solute measured is
accurate. Explain how this step affects the results obtained.

Inez accidentally dropped a mixture containing chalk, iron fillings and salt into a bowl of water. She
has been tasked to obtain two main components from the mixture:

(2]

[Total: 4]
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........................................................................................................ [3]
[Total: 3]

B6 Aidan has decided to use the separation technique show in Fig. 6.1 to separate a mixture of three Exa;‘;,’m,s

liquids shown in Table 6.2. Use

Partnerinlearning
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Cooling
water out

Drsulhing
f Mask

Cooling
water in

liquid boiling point (°C)
carbonic acid 182
aniline 182
nitric acid 120
Table 6.2

a) Labelthe part Xand.

B i e s AR g e e A A R A A N N S

WS o vonmns i o R R S S e R B S A S [1]

b)  Hidayat told Aidan that the separation technique above will not be able to separate all three liquids.

Do you agree? Explain your answer.

B7 a) Scientists have used many different models to represent an atom. One of the models of an atom

is shown below in Fig. 7.1.
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Fig. 7.1
i) Name the sub-atomic particles found in part A.
....................................................................................... m
ii) Ashlynn claimed that the atom above has 5 protons.
State whether Ashlynn is right or wrong and explain your answer.
....................................................................................... [1]
b) Table 7.2 contains information on the structures of one atom.
A 19 39
Table 7.2
i) With reference to the Periodic Table, complete Table 7.2. [1]

ii) In the space below, draw diagram to show how the electrons are arranged in an [1]
atom of A.
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c)

i)

ii)

Give one similarity between an iodine atom and an iodine molecule.

Give one difference between an iodine atom and an iodine molecule.
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Section C
There are 2 questions in this section. Answer the question in the spaces provided below.
The total mark for this section is 20.
C1 Fig. 8.1 shows a sky-diver falling vertica[5][6]lly. e
Use
Fig. 8.1
a) State two forces acting on the sky-diver as he falls.
P SO OO
B e T e R A e S R S s
[2]
b)  The sky-diver jumped out of the plane when it was at an altitude of 2.14 km above sea-level.
Given that the mass of the sky-diver is 68.0 kg and that the gravitational field strength on Earth is taken
to be 10 N/kg, calculate
i) the weight of the sky-diver, and
weight=.......................... [1]
ii) the gravitational potential energy the sky-diver possessed just before he made the jump.
gravitational potential energy = ........................... [2]
c) Assuming motion in a straight line, the sky-diver released his parachute midway into his dive | . ro
and the speed of the sky-diver just before he reached the ground was 7.50 m/s. Use
i) Calculate the kinetic energy of the sky-diver just before he reached the ground.

Partnerinleaming
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d)

kineticenergy = ... [1]

ii) Suggest why the kinetic energy calculated above is different from the value of gravitational
potential energy calculated in (b)(ii).

Landing with high speeds makes sky-divers prone to injuries.
Hence, parachutes must be designed with great care to ensure that landing speeds are within the safety

range.

i) Suggest how parachutes help sky-divers reach lower speeds so that they can land
safely.

Fig. 8.2 shows three sky-divers of different masses falling from the same height. They

ii)
have identical canopies (parachutes).

Sky-diver A Sky-diver B Sky-diver C

Fig. 8.2
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C2 a)

[Total: 10] |

Fig. 9.1 shows the image of a human activity that took place Kranji in February 2021.
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21
Fig 9.1

i) State the human activity that took place in Fig. 9.1.

i) ftis known that human activity in Fig. 9.1 leads to a reduction in biodiversity, suggest two
reasons why [7]conserving biodiversity is important to mankind?

iii) State one specific way in which conservation can be done to help preserve biodiversity across
the world.

..................................................................................................... 1
b) Fig. 9.2 shows the organisms living in and around a pond. o8 Y
Use
i Using the information found in Fig. 9.2, construct a food web of the organisms found in the above

habitat.

Partneriniearning
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i)

i)

State the relationship between fish and pondweed.

Explain the possible short-term and long-term effects on the populations of the organisms in the
pond if the only heron in the habitat dies.

[Total: 10]
- End of Paper -
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