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READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on the cover page of the question booklet.
This paper consists of three sections.

Section A (30 marks)

There are 30 questions in this section.

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 in the OTAS provided.

Section B (40 marks)
Answer all the questions in the spaces provided on the question booklet.

Section C (30 marks)
Answer all the questions in the spaces provided on the question booklet,

At the end of the examination, hand in separately
(i) OTAS For Examiner’s Use
(i) Question Booklet Saction —
A / 30
A copy of the Periodic Table is printed on page 19. B | 40
CALCULATORS MAY BE USED. c / 30

B i i T T CPR————————— S S
This question paper consists of 19 printed pages, including the cover page.
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Section A (30 marks)
Answer all the questions on the OTAS provided.
Which of the following is not a laboratory rule for handling chemicals?
A Do not smell or taste the chemicals.
B Keep hands away from eyes, face and mouth.
C Return unused chemicals to their original containers.
D Woear safety goggles when heating or mixing chemicals.
Which of the following cannot be used to hold a liquid in a heating experiment?
conical flask
evaporating dish

round-bottomed flask
test tube

ocowr

A chemical powder has the following symbol on its bottle.

What precaution should a person take when using the powder?

A Keep the powder away from the flame, spark or any heat source.

B Use a spatula when taking out the powder from iis bottle.

C Wash down unused powder into the sink with a lot running water.

D Wear a face shield and lead-lined clothing before handling the powder.

Which of the following shows the correct sequence for lighting up a Bunsen burner?

Close the air-hole, ignite the burner, turn on the gas, open the air-hole
Close the air-hole, turn on the gas, ignite the bumer, open the air-hole
Open the air-hole, ignite the burner, turn on the gas, close the air-hole
Open the air-hole, turn on the gas, ignite the burner, close the air-hole

oOQw>

Which of the following mixtures can be separated by magnetic attraction?

| iron and nickel
Il nickel and carbon
Il carbon and iodine
IV iron and iodine

fand i
il only

Il and IV
Il and IV

oowm>
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6 Which of the following correctly explains why crystallization, instead of evaporation, is used to
obtain sugar from sugar solution?

oowr

Evaporation is for separating mixture but sugar solution is a compound.

Evaporation is a slower method as compared to crystallization.

Sugar formed through evaporation is less pure than crystailization.
Sugar will decompose upon direct heating when using evaporation method.

Solvent S Solvent T Solvent U
Solid X x N A
SolidY % i N
Solid Z A A x

The table below shows the solubility of solids X, Y and Z in solvents S, T and U.

Key

* :insoluble

~ :partially soluble
A :verysoluble

Which of the following allows the two salids to be separated by filtration when mixed?

ooOowr

8 The diagram below shows the setup of a filtration experiment.

Solids X and Y in solvent S.
Solids X and Y in solvent U.
Solids X and Z in solvent T.
Solids Y and Z in solvent U.

Which of the following shows the correct names of the labelled parts?

og0Ow>»

UOw>

I 1] 1] v
Filter funnel Filtrate Beaker Residue
Filter funnel Residue Conical flask Filtrate
Filter paper Filtrate Beaker Residue
Filter paper Residue Conical flask Filtrate

alem?®
g/ml
kg/m?®
kg/l

What is the Sl unit of density?

[Turn over
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10 The diagram below shows a measuring cylinder containing water and mercury.

What is the volume of the water?

10 mi
12 ml
13 ml
15 mi

oOw>

Water

——— Mercury

For Questions 11 and 12, refer to the information below.

"

12

Audrey used a pair vernier calipers to measure the diameter of a coin as shown below.

=5 )

T e I

Diagram | shows the reading when the jaws are closed. Diagram Il shows the reading when

measuring the coin.

Sl

Diagram |

What is the diameter of the coin?

A 3.28cm
B 3.30cm
C 3.38cm
D 3.40cm

.

Diagram Il

When Audrey told her teacher the corrected reading of the coin, he commented that her

reading was inaccurate.

Which of the following could be the reason for the inaccurate reading?

ooOwX>»

She only tock one measurement of the diameter.

She used the outer jaws instead of the inner jaws.

She usedthe outer jaws instead of the tail.

She used the wrong instrument to take the measurement.
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13 The diagram below shows a cylinder with 3 liquids of different densities. A block with density

of 0.9 g/cm?® is dropped into the cylinder.

Which position will the object likely to be at?

14 Which of the following diagrams shows a mixture of two Group 0 elements?

A C% C% a0 B

ST o
%.®° N &

O® e (
O O.
C.)' Oo

15 Which of the following contains an element, a compound and a mixture?

Air, salt solution and sodium

Aluminium, seawater and sugar
Magnesium, mercury and carbon dioxide
Sulfur, sodium chloride and water

ooOmrP

16 Which of the following non-metals is not a gas at room temperature?

A Bromine
B Chlorine
C Helium
D Neon

[Turn over




17 The chemical formula of chalk is CaCOs.

18

19

20

Which of these statements is true?

A Chalk contains five elements.

B Chalk contains two non-metals - carbon and oxygen.
C Chalk has three atoms in each molecule.

D The chemical name of chalk is calcium carbon oxide.

Ali is trying to dissolve sugar in a cup of coffee.

Which of the following would increase the rate at which the sugar dissolves?
| Add milk powder before adding sugar.
I Stirthe mixture.

Il Use cold water.
IV Use fine sugar instead of sugar cubes.

A landlll

B I, lland IV
C ltand vV
D landIV

The table below describes two mixtures, X and Y.

Mixture X Mixture Y
+ Allows some light to pass through » Allows light to pass through
e Solid particles are trapped when being » No solid particle is trapped when being
filtered filtered

What could mixtures X and Y be?

Mixture X Mixture Y
A | Chalk and water Sand and water
B | Sand and water Sugar solution
C Salt solution Chalk and water
D Salt solution Sugar solution

Which of the salt solutions will be the most saturated after the salt has dissolved?

B

100 cm?® waler

60 cm? water

75 cm® water

20 cm? water
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7
Sodium burns when reacted with excess water, forming sodium hydroxide and hydrogen gas.
sodium (s) + water (I) = sodium hydroxide (ag) + hydrogen (g)
Which of the following changes will not increase the rate of reaction?
A Increase the amount of water.
B Increase the amount of sodium.

C Increase the temperature of reaction.
D Increase the surface area of sodium.

For Questions 22 and 23, refer to the information below.

22

23

Curves Y and Z were obtained by two reactions between magnesium and sulfuric acid.
Curve Y shows the results when excess magnesium ribbons was added to dilute sulfuric acid
in a flask.

2
c
@
L=
c
)
Q
=
c
1]
= Curve Y
= - = Curve Z
s
L]
w
©
=

Time
Which of the following would result in Curve Z7

A Breaking magnesium ribbons into smaller pieces.
B Increase the amount of magnesium ribbons used.
C Increase the pressure of the reaction.

D Decrease the temperature of the reaction.

Why are both curves horizontal at S?

All the sulfuric acid has reacted.

All the magnesium has reacted.

The reaction is occurring at a constant rate.
The reaction is slowing down.

oOowr
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24 In a chemical reaction, oxygen gas is produced as a by-product. The table below shows the
data that was collected during the reaction.

i Volume of oxygen
e () collected (CIS"I'?S)
0 0
10 10
20 15
30 20
40 20

How long did it take for the reaction to stop?

about 0 second

about 20 seconds
about 30 seconds
about 40 seconds

ocowmy

25 The diagram shows part of a plant cell.

Which part controls the entry of substances into the cell?

26 The diagram below shows a plant cell.

Which of the labelled structures can also be found in an animal cell?

A lonly
B landlil
C liand iV

D WandlV



27 Which of the following statements correctly describes the function of a vacuole?

28

29

30

9

It captures sunlight so that cell can make food.
It contains the genetic materials of the cell.

It produces energy for the cell to use.

It stores food and water in the cell.

OO w>X

What would happen to the helium particles in a balloon when the balloon is compressed?

A The arrangement of the particles becomes irregular.
B The spaces between the particles decrease.

C The size of the particles decreases.

D The speed of the particles increases. .

The cover plate was removed from the gas jar as shown in the diagram below. After several

days, the colour of the gas was the same in both jars.

oxygen

cover plate

chlorine

Which statement explains this change?

The densities of the oxygen and chlorine gases are the same.

The numbers of oxygen and chlorine molecules are the same.

The rates of diffusion of the oxygen and chlorine molecules are the same.
The oxygen and chlorine molecules are in constant random motion.

oOwWrP

Which of the following statements about a liquid is false?

The spaces between the pariicles are wider than those particles in solid.
The energy level of the particles is lower than those particles in gas.
The arrangement of the particles is irregular like those particles in gas.

ocoOowX»

The forces between the particles are stronger than those particles in solid.

[Turn over
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Section B (40 marks)

Answer all the questions in the spaces provided in the question booklet.

1 (a) Complete the following table.

(2]

Hazard warning symbol

What does the symbol represent?

(b) In the table below, draw a two-dimensional diagram of each piece of the following [2]

apparatus.

Apparatus

(i) test tube

Two-dimensional diagram

(ii) tripod stand

2 When Alex was lighting up a Bunsen burner to boil a beaker of water, a “strike back”

occurred.

(a) What is a “strike back™? [1]
(b) What has Alex done that resulted in a “strike back"? [1]
{c) Name the type of flame that Alex should use to boil the water. [1]

[Turn over



11

(d) What needs be done to the air-hole in order to obtain the type of flame stated

in (c)? 1
(e) (i) Draw the shape of the flame stated in (c) in the space below and [1]
(if) label the two colours that you will see. f1]
Top of the

Bunsen burner

3 Alvin performed a paper chromatography to investigate the coloured dyes found in different
brands of markers P, Q, R, S, T and U. The solvent used is water. The results of the experiment
are shown below.

Yellow —f—> © o °
Red —f—> © 4] ]
Pink ——> © 0 c
Blue ———> o o
_/7-—---x----x—---x——--x--——~x—-—--—-o—--
Starting P Q R S T u
line
(a) What can be inferred from the result on marker U? [11
(b) Which marker(s) is(are) only made up of a single dye? (1
{c) Which dye colour is least soluble in water? [1]
(d) Can marker P be a mixture of markers Q, S and T? Explain your answer. [2]

[Turn over
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(e} Explain why the starting line cannot be drawn with a pen? [1]

(f) Alvin repeated the experiment with marker R using another method of chromatography
as shown below.

% — A spot of
Filter marker R
paper
—— Basin containing
water
(i) Explain why a strip of the filter paper is cut and dipped into the basin. (1]

(if) In the diagram below, draw and label the results that would be obtained for marker
R on the filter paper. [3]

Original
position of the
spot

The strip that was
dipped into the water

Top-view of filter paper



13

4 (a) Write down the chemical symbol for aluminium.

(b) Name a non-metal element which is in the same period as aluminium.

(c) The boxes below contain descriptions of four different substances, W, X, Y and Z.

W is a yellow
solid, Upon
heating, it furns
into yellow liquid
which cannot be
broken into
simpler
substances.

X has a fixed
composition. It
decomposed into
simpler
substances when
heated.

When W and X
are mixed and
heated, bright light
is given out. A
black solid, Y, is
then formed.

Z is black and can
dissolve in water.
Its solution can be
separated into four
dyes by
chromatography.

[

(1]

(i) Decide whether each substance is an element, compound or mixture by ticking in [2]
the correct box below.

Substance

Element

Compound

Mixture

w

N[ =] X

(ii) Explain how you arrive at your decision in (c)(i) for substance Y.

(2]

5 The diagram below shows how a mixture is made.

copper (Il) sulfate

water —> mixture

(a) Is the mixture formed a solution or suspension? Explain your answer.

[Turn over
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(b) Identify

(i) the soluie

(ii) the solvent

(c) List three factors that can affect the solubility of a substance in a solvent.

6 The diagram below shows a cell obtain from the root of a plant.

S

(a) Describe two ways the diagram shows that this is a plant cell and not an animal cell.

2,

(b) Identify the labelled structures W, X, Y and Z.

< X S

N

(c) What structure, found in a typical plant cell, is not present in this cell?

(d) Explain why the structure named in (c) is not found in this cell.

(1]

[3]

(2]

[4]

(1]

i
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Section C (30 marks)
Answer all the questions in the spaces provided in the question booklet.

1 Angeline bought a gold bangle recently. She suspects that it is an alloy and not made of real
gold.

She learns from Science that pure gold has a density of 19.3 g/cm?®.

Below are the materials available to her.

Her bangle Electronic balance
Displacement can Measuring cylinder Beaker of water

{(a) Describe in detail, how she can use all the above materials to determine whether her
bangle is made of pure gold. 5]

(b) She later found out that her bangle is made from 230 g of gold and 5 cm? of iron. Calculate
the overall density of her bangle.

[Density of gold = 19.3 g/em? ; Density of iron = 7.87 g/cm?] [5]

[Turn over
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2 When sodium carbonate reacted with excess dilute hydrochloric acid, carbon dioxide gas is
produced. This reaction can be represented in a word equation as follows:

sodium Hydrochloric sodium Carbon Wat
carbonate acid chioride dioxide ater
gas syringe

carbon dioxide gas will
push the syringe outwards

sodium carbonate

dilute hydrochloric acid

Three experiments, using different temperatures, were conducted:
Flask A — reaction conducted at 10 °C
Flask B — reaction conducted at 20 °C
Flask C — reaction conducted at 30 °C

Same volume of same concentration of hydrochloric acid and 5 g of sodium carbonate tablets
were used in each experiment.The amount of carbon dioxide collected for each of the three
reaction flasks was measured at regular time intervals. The results are shown in the graph
below.

: P
2 /cuve¥ /7
% Curve X/ //
-§_ !c’f //CurveZ
S 4
1 W/
LA /4
2 Y
0 6.5 .1.0 :1.5 bZ.U l2.5 . 3.0 .
Time (min)

(a) Which flask, A, B or C, is presented by curve X? Explain your answer. [2]
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(b) The results of the flask B is shown in the graph below.
Sketch on the same graph, the curve you would expect if the reaction in flask B is
repeated

(4]
(i) using the same volume of concentrated hydrochioric acid instead of diluted acid.
Label this curve as M.

(if) using 2.5 g of powdered sodium carbonate instead of 5 g of sodium carbonate
tablets. Label this curve as N.

Carbon dioxide t
collected (cm?)

» Time (min)

(c) Explain how the size of the sodium carbonate affects the rate of reaction. [4]

[Turn over
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3 The diagram below shows the heating curve of substance K.

120

o

2.

o <0 L

=

o -5

2 60 o

§

>

3045
Time (minutes)

(a) State the boiling point of K. _ 1
(b) Draw the arrangement of particles of K at 50 °C and 100 °C respectively. 2]

50 °C 100 °C

(¢} Explain, in terms of kinetic particle theory, what happens to the particles of K when it is
heated [7]

(i) from 70 °C to 90 °C;

(i) at 90 °C and

(i) from 90 °C to 100 °C.

End of Paper
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Answer Key

Qni Qn2 Qn3 Qné Qns Qn 6 Qn7 Qn8 Qn 9 Qn 10
C A B B C D D D C A

Qn 1l Qn1i2 Qn i3 Qn 14 Qn 15 Qn 16 Qn 17 Qn 18 Qn 19 Qn 20

Qn 21 Qn 22 Qan 23 Qn 24 Qn 25 Qn 26 Qn 27 Qn 28 Qn 29 Qn 30

A:8 B: 8 GC:7 D:7

Section B
Question Answer Marks Remark
Biohazard or Biohazardous {1] rej: radiation
a Radioactive [1) 2
{i) Deduct1m
from overall
1 if student
| use pen
b @
1
When a flame forms at the air-hole/inside the barrel. rej: flame is
not burning
a 1
at the top of
the barrel
b He did not close the air-hole before lighting up the Bunsen burner. 1
¢ Non-luminous flame. 1
d Air-hole needs to be opened. 1
2 (i) Flame should not be flickering no % m for
A part (e} (i)
blue (or light blue) o and (ii)
e dark blue (or blue) } (ii} 2
rej: if both
labelings are
‘blue’
The dyes in marker U are insoluble in water.
a R 1
Marker U does not contain the coloured dyes — yellow, red, pink and
blue,
b Markers Q and S. 1 no¥m
[ Blue 1
3 No. [1]
d Marker P contains biue dye, but none of markers Q, S and T contain 2
blue dye. [1]
The ink in pen may dissolve/be soluble in water. rej: pencil
& 1 mark.does
not dissolve
in water




Answer Key

f The strip is dipped into the solvent to draw it up to the marker spot.
Perfect circle
isnota
marking
point.
Accept if the
rings cut the
strip as well.
3
g
1m for drawing 3 rings
1m for correct labelings
1m for correct spacing (space between blue and pink is smaller, space
between pink and yellow is bigger)
4| a Al rej: AL, al
b Silicon / Phosphorus / Sulfur / Chiorine / Argon
{Any 1)
c | (i) % m each
Substance Element Compound Mixture .
w \
X v
Y v
z v
{if) | There is chemical reaction/energy changed [1] during the formation of
Y as bright light [1] was seen.
a Solution. [1]
Copper (I) sulfate dissolves in the water.
The mixture does not have any particles settled at the bottom.
5 The mixture is clear.
[Any 1]
b (i} | copper (i1} sulfate no*m
(ii) | water )
c Temperature [1); Nature of solute [1]; Nature of solvent [1]
6| a Presence of cell wall. rej: vacuole
Presence of large central/big vacuole. w/o
Regular shape. adjective
[Any 2]
b w: cell wali; 1Imeach
X: cytoplasm; -1m from
Y: large central vacuole; overalf for
Z: nucleus spelling error
[ chloroplast
d It does not need to carry out photosynthesis as it is not exposed to any logical
sunlight. answer
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Section C
Question Answer Marks Remark
i a s  Use an electronic balance to measure the mass of the bangle. [1]
> Pour in the water from the beaker into the displacement can until
it is overflow.
»  Place the measuring cylinder at the spout/outlet of the
displacement can.
» Place the bangle in the displacement can.
» The water displaced into the measuring cylinder will be the volume 5
of the bangle.
[any 2 points]
* Calculate the density of the bangle/ Using the formula Density =
Mass/Volume {1]
« Compare the density of bangle to gold/ See whether the density of
bangle is 19.3g/cm?. [1]

b Volume of gold -1m for
=230/19.3 missing or
=11.9170984456 wrong unit
=11.917 em? - e [im]] or sig.fig

error for
Mass of iron final answer
=7.87x5 5
=39.95¢ [im]
Overall density
= (230 +39.95) / (11.917 + 5) ——- [1m for total vol, 1m for total mass]
269.35/16.917
=15.9 g/em? [1m, allow ecf]
2| a Flask C. [1]
Temperature is highest, hence reaction is fastest[1]. 2
b
M
f-_ ﬂask B
N
4
}
Curve M: 1 m for steeper gradient, 1 m for leveling off at the same
height as B
Curve N: 1 m for steeper gradient, 1 m for leveling off at the lower
height as 8

c Smaller size sodium carbonate particles have higher surface area [1]
Frequency of effective collisions [1] between sodium carbonate
particles and acid particles increases [1)

Faster rate of reaction [1] 4
Answer accepted if students explain for larger size sodium carbonate
particles instead.
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90°C

Particles should be similar size and not overiapping.

At 70°C, the particles will gain in kinetic energy
and they start to move/slide across each other faster
The spaces among the particles will slowly increase

At 80°C the particles will have enough energy to overcome the
attractive force between them OR the attractive forces between
the particles will be weaken

Particles starts to get very far apart from one another

and some able to move randomly and freely

After 90°C At 100°C, all the particles will be wide apart and moving
randomly in high energy; K will be in gaseous state.
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