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BP-642022 Sec 3 Science Chemistry SA2
Chua Chu Kang Sec

1 Gas X is collected using the apparatus set-up shown below.

gas X -)

Based on this set-up, what can be infened about gas X?

It is denser than air.

It is less dense than air.

It is insoluble in water.

It is soluble in water.

A pipette

B gas syringe

C measuring cylinder

D burette

Which of the following separation methods is suitable for obtaining zinc nitrate from aqueous
zinc nitrate solution?

A crystallisation

B distillation

C evaporation

O filtration

PartnerlnLearning
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2 Which instrument can most accurately measure 24.5 cm3 of aqueous sodium hydroxide?

3
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4 The table shows information about the solubilities of three solids.

solid solubility in water solubility in ethanol

P

o
R

insoluble

soluble

insoluble

insoluble

insoluble

soluble

Some or all of the following steps must be taken to obtain pure R from a mixture of P, Q and

R.

1. filter
2. evaporate filtrate till dryness
3. add ethanol
4. add water

ln what order should the required steps be taken to obtain pure R from a mixture of P, Q and
R?

A 3, 1,2

B 4, 1,2

c 3,4, 1,2

o 4,3, 1,2

The particles in substance Z are widely spaced and able to move freely.

Z changes to a state in which the particles are closely packed but still able to move freely.

What is this change called?

A melting

B freezing

C evaporation

D condensation

PartnerlnLearning
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6 The melting point of a compound, acetone is -95'C and its boiling point is 56"C.

The diagrams show the arangement of particles in acetone at two different temperatures: X'C
and Y'C.

o ooc
o a)

ooo r.)

x"c Y'C

What could be the values of X and Y?

7 Which of the following is not a mixture?

air

bronze

liquid nitrogen

sea water
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8 The diagrams below show the observations of the appearance of powdered iron and sulphur
placed in a test tube before and after heating.

after suong heating

@
yellowish powder
and greyish powder dull powder

diagram 1

Which of the following description is conect?

diagram 2

9 Four elements have the following electronic configurations.

2, 1

X 2,4
2,5

z 2,8

Which statement is conect?

A All four elements are in the same group in the Periodic Table.

B All four elements are in Period 3 of the Periodic Table.

C Element W is a metal but X, Y and z are non-metals.

D Element Z is a metal but W, X and Y are non-metals.
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diagram 1 diagram 2

A

B

c

D

a mixture of compounds

a mixture of elements

a mixture of compounds

a mixture of elements

a compound

a compound

a mixture of elements

a mixture of elements
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1O Which of the following pairs contains particles which have equal and opposite charges?

A a proton and a hydrogen ion

B a neutron and an electron

C a neutron and a hydrogen nucleus

D a proton and an electron

11

atomic number nucleon number

A

B

c

D

8

12

21

22

16

24

45

48

12 Which property best indicates that a substance is an ionic compound?

A lt is a crystalline solid at room temperature.

B lt is insoluble in water.

C lt can be synthesised from its element.

D lt conducts electricity in molten state.

13 The ion of metal X is represented by the symbol X3*.

What will the formula of its chlodde be?

A XCls

B )QC/3.

c &c/

D &C/,

PartnerlnLeaming
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Which element in the table has atoms containing 24 neutrons each?
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14 The table shows the number of particles present in the nuclei of four atoms or ions.

protons neutrons electronic structure

1

2

3

4

18

19

'19

20

22

20

21

20

2,8,8

2,8,8

2,8,8,1

2,8,8,2

Which two particles belong to the same element?

1and2

1and4

2and3

2and4

't5

NHa

Oz

Nz

COz

16 The oxide of an element X is added separately to hydrochloric acid and aqueous sodium
hydroxide.

The word equations for the reactions are shom.

X oide + hydrochloric acid + X chloride + water

X oide + sodium hydroxide -.> no reaction

Which row describes element X and its oxide?

x X oxide

A

B

c

D

metal

metal

non-metal

non-metal

acidic

basic

basic

acidic
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c

D

Which molecule contains single covalent bonds only?
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17 Which compound can be used to reduce excess acidity in soil?

calcium chloride

calcium nitrate

calcium oxide

calcium sulfate

18 Bubbles of gas were observed when a piece of sodium carbonate was added to hydrochloric
acid.

Which of the following correctly identifies the gas produced?

A carbon dioxide

B hydrogen

C ammonia

D orygen

19 Which ions are present in chromium sutfate, Crz(SOa)3?

A Cf* and SOr2-

B Crs. and SOr2-

C Cl- and SOa!

D Cr3. and SOr$

20

argon

helium

krypton

neon

END OF PAPER 1
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Which gas has the highest percentage composition in dry air?

A

B

c

D
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Section A
Answer all the questions in the spaces provided.

A student is measuring the volume of gas produced when a strip of magnesium ribbon is

reacted with dilute hydrochloric acid using the set-up given in Fig 1.1. Apparatus W is

attached to the side-arm of the test tube.

side-arm test tube
bung

excess dilute
hydrochloric acid

magnesium ribbon

Fig 1.1

(a) Name apparatus W.

(b) During the reaction, he observed that the sides of the test{ube felt warm. He decided
that he should carry out the experiment again to determine the temperature change that
occurs.

State the apparatus that he would need to include in the set-up.

t11

[otal: 2]
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2 A student separates a mixure of pentane (boiling point: 36 "C) and hexane
(boiling point: 68 oC) using the set-up shown in Fig. 2.1.

therm

water in

I

A

water out

conical
flask

mixture of pgntane
and hexane

heat

Ftg.2.1

(a) (D State the general name for this method of separation.

t1l

(ii) Name apparatus A.

(iii) State the purpose of apparatus B.

B

tt

t1l

(b) ldentify two enors in the student's set-up.

I

2. 12)

['otal: 5]
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3

(a) ldentify the substance (A B, C or D) which

(i) will melt if placed from room temperature to
boiling water,

(ii) eists as a liquid over the greatest range of
temperature

(b) ln which substance(s) is/are the particles held in fixed position at 200"C?

(c) Predict the boiling point of substance E. Give a reason to support your answer.

Partnerln Learningqi6'CFCI
YAfi

-t't.

tll

t11

t1l

121

[otal: 5]

substance
melting point

rc
boiling point

fc density / g/cms

A 935 3130 8.4

B 180 1330 3.8

c -95 10 0.003

D 84 115 10

E ? 0.0025

ffurn Over

Some properties of four substances are shown in Table 3.1.

Table 3.'l

-70
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4 (a) Fig. 4.1 shows the set-up for identifying the component dyes in 4 different types of pen
ink, compared to a particular branded pen ink.

Flg.4.1

(i) Draw a line on Fig. 4.1 to indicate the appropriate volume of solvent to be
added. t1l

(ii) Suggest why the starting line is drawn using pencil.

t1I

(b) Fig.4.2 below shows the chromatogram in part (a) one hour after the experimenl has
started. The solvent used is distilled water.

Flg.4.2

(D State which ink(s) is/are pure.

t1l

(ii) State which ink(s) is/are found in the branded ink.

PartnerlnLeamingdfP!@.
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a

I

Branded A DBC

t1l
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(iiD Explain why no result is observed for ink C on the chromatogram'

tlI

(iv) Suggest how the experiment could be changed to determine the purity of ink C.

t11

I-otal:6I

5 Fig. 5.1 shows part of the Periodic Table. The letters shown are not symbols of the elements.

A B

Dc

E F

G
IIII IIIIIIIIIIII

IIIIII
TIIII II

(a)

(b)

(c)

(d)

t1I

t11

t1l

Fig.5.l

Which element(s) is/are found in Period 3?

Which element(s) do(es) not react with other elements?

Write the ion formed by element C.

Write the chemical formula of the compound formed by
elements E & D.

PartnerlnLearningql&gFO.
YAfi
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[otal:4]

ffurn Over
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6 Fig. 6.1 shows the electronic structures of five atoms.

Fig 6.1
ldentify the atom whlch

(a) has a proton number of 14,

(b) forms an ion with a single negative charge,

(c) forms a molecule with the formula X2O,

(d) forms a crystalline solid with sulfur. t1l

ffobl:41

7 Hydrogen and helium have been used to fill balloons. Hydrogen is more reactive and less safe
to use.

(a) State the electronic structure of the atoms of these two elements and explain why
hydrogen is more reactive than helium.

tsl

(b) Deuterium is an isotope of hydrogen with a nucleon number 2 and tritium is another
isotope with a nucleon number 3.

Compare the subatomic particles in the nuclei of these isotopes

t1I

t1I

tlt

t3l

PartnerlnLeamingdfIPSFO
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8 (a) Classify the following oxides according to the table.

AJzOe SOz NOz co

acidic oxide neutral oxide amphoteric oxide

(b) Some oxides are found in our atmosphere and are considered pollutants.

(i) State one major source for each of the gaseous pollutants in the table.

gas source

carbon monoxide

nitrogen oxides

sulfur dioxide

(iD Describe how carbon monoxide affects our health.

l2l

(iii) Name one other common atmospheric pollutant that is not mentioned above.

Partnerln LeamingqtrUF&.
YBt'

-r'l

t11

t1l

ffotal: I

ffurn Over



potassium magnesium

alkali A+gasC

magnesium hydroxide

salt solution D

Epsom Salts
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9 The reaction scheme shown in Fig. 9."1 shows how crystals of a compound, commercially sold
as Epsom Salts, can be prepared.

add water add dilute
hydrochloric acid

precipitation

add dilute sulfuric
acid and warm

crystallisation

Flg.9.l

(a) Suggest the chemical name of Epsom Salts.

t1l

(b) ldentify the substrances

(l) alkali A

(iD salt B

(ill) gas c

(c) Write a balanced chemical equation for any one of these reactions.

PartnerlnLeamingdfPf@.
YAi
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t1l

I1I

t11

... t21
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sodium and chlorine

hydrogen and chlorine
t4l

Partnerl nLearningatrHp&.
Yiafi

7A

flurn Over

Section B
Answer both questions in this section.

Write your answers in the spaces provided.

10 Chlorine is a non-metallic element.

(a) State the type of bond formed when chlorine reacts with sodium.

Explain your answer.

type of bond

explanation

... t2t

(b) Draw 'dot and cross' diagrams to show the bonding of sodium with chlorine and
hydrogen with chlorine. Show outermost electrons only.
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(c) Describe the differences in melting points between the compounds drawn in pan (b).

Explain, in terms of bonding, why this is so.

t31

(d) Explain wtry both substances drawn in part (b) can conduct electricity when dissolved
in water.

t1I

['otal: 10]
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11 (a) Zinc is a very common substance that occurs naturally, being one of the top 25 most

abundant element found in the Earth's crust. The most common zinc ore is sphalerite
(zinc blende), a mixture of zinc sulflde and iron sulfide.

Describe two differences between a mixture and a compound.

1

2

tzt

(b) A useful zinc compound, zinc nitrate, can be made by reacting dilute nitric acid with
either solid zinc oxide or zinc carbonate.

reaction l: nitric acid + zinc oxide "- zinc nitrate + '.........

reac,tion 2: nitric acid + zinc carbonate ---+ zinc nitrate + .......... + ..........

(i) Define an actd.

tll

(ii) Describe the differences in observations made for the two reactions.

t1l

(iii) State the other products formed for the two reactions.

reaction 1

reaction 2 .. and

PartnerlnLeamin gdffi{@.
YAfi

c,l
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(c) Both magnesium nitrate and sodium nitrate are soluble in water but require different
preparation methods.

Describe how you would prepare either of these salts using nitric acid as one of the
reagents.

t4l

flotal: '10]

END OF PAPER 3
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Pa t'l 0 marks

A-5,8-4,C-5,D-5

Paper 3
Section A (45 marks)

1 B 11 C
2 D 12 D
3 A 13 A
4 A 14 C
5 D 15 A
6 D 16 B
7 17 C
8 B 18 A
I 19 B
't0 D 20

1(a)

(b)

gas synnge

thermometer

1

1

2(aXi) distillation, fractional distillation (reiect simple distillation, factional)
Total: 2

t1
1(ii) fractionating column / fractional column

(iii) cool surface for condensation (reject: if water i water vapour is written) 1

(b) water in and out should be switched
conical flask should not be stoppered

1

1

3(a) (i)D
(ii) A

1

1

(b) A 1

c)( 1

1

any temperature below 25'C

as its low densitv indicates that it is a qas at room temoerature

4(")

1

(i) Below the starting line but above the lower end of the chromatography
paper.

(ii) Pencil lead does not contain dves and will ggligtedele with the
results of chromatography.

Or: Pencil lead is insoluble in the solvent

(b) (i) D

(ii)B

(iii) C is insoluble in distilled water

(iv) Use a different solvent (Accept replace solvent with alcohol/ethanol)

I

1

1

1

2021_3E_EOY_SCiCH
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Total: 5

Tota[ 5
1

Total: 6
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5(a) E and F (both must be correct) 1

(b) B 1

(c) C- / Lf / Lithium ion 1

(d) EDg/ AJFs 1

Total: 4

6(a)
(b)
(c)
(d)

Si
F
F
K

I
1

1

1

Total: 4

Hydrogen : 1 and Helium: 2

Helium atom already has a completelv filled valence shell whereas
hydrogen need to share / lose / qain electrons to form a noble qas

structure / complete electronic conflouration / comoletelv filled valence
shell

1

1

1

(b) Both nuclei has 1 proton

Deuterium has 't neutron whereas tritium has 2 neutrons

1

2

Total: 6

8(a) acidic Oxide

NOz

SOz

neutral Oxide amphoteric Oxide Any 2

-1
co AlzOs

(bxi)
carbon monoide - incomolete combustion of carbon-containing
substances/ incomplete combustion of petrol

nitrogen oxide - lightning activity / during thunderstorm / very high
temperature car engine or chemical factory

sulfur dioide - burning fossil fuel / volcanic activity

3

(ii) reduce the abil itv of the blood from transportinq oxvqen / breathinq
excqssive amount of the oas leads to death. / respiratory proDlern!
Methane; ozone or unburned h rocarbons 1

e(a) Magnesium sulfate 1

(b) (i) potassium hydroxide

(ii) magnesium chloride

(iii) hydrogen gas

1

1

1

(c) Mg+2HCI)MgC/z+Hz

Or

2

2021_3E_EOY_SciCH
PartnerlnLearning
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7(a)

1

(iii)
Total: 7
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2K+ 2HzO ) 2KOH + Hz

Or

2KOH + MgC/2 ) Mg(OH)2 + 2KC,

Or

Mg(OH)z + HzSOr ) MgSO4 + 2H2O

1M - Chemical equation, 1M - balanced

Section B marks
10(a) sodium and chlonne - ionic

1

1

(b)
Marking scheme
1 mark - conect number
of electrons for all atoms

1 mark - conect charges
on sodium and chloride ion

1 marks - correct sharing
in hydrogen chloride

accepl drawing that include all
elsctons

I 4

(c) ry hioh meltino point and hvdrooen chloride has a

Hence a lot more enerov is required to overcome the electrostatic /
Hence verv little enerov is required to overcome the weak forces of

Sodium chloride has a ve

attraction.

Allow ECF from (b)

1

1

1

(d) Both substances when dissolved in water oroduces mobile ions that can
carry electric current.

I

Total: '10

I 1(a) Compound melts at a fixed temperature but mixture melts over a range of
temperature.

Any
2-2

2021_3E_EOY_SciCH
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explanation - sodium being a metal wll tend to lose its valence electron
and chlorine, a non-metal will qain this electron to form an ionic bond

Ions in sodium chloride are held by verv strono electrostatic attraction
whereas molecules of hydrogen chloride are held bv weak forces of
attraction.

very low meltino point.



BP-90

Components of a mixture can be separated by physica I processes but a
compound can only be broken down by chemical processes.

The components of a mixture can be mixed in any ratio but the elements in
a compound are always combined in a fixed ratio.

Chemical properties of a mixture are the same as its components but the
properties of a compound is different from its constituent el€ments-

(bxi) Acid will oroduce hvdrooen ions when dissolved in water, 1

(bxii) the acid butBubbles of gas is observed when zinc carbonate is added to
no bubbles of gas observed when zinc oxide was added.

1

(bxiii) 1) water
2) carbon dioxide and water

1

1

c( ) maonesr m sulfate
excess
magnesium/magnesium oxide/magnesium carbonate
filter to remove residue
crystallise filtrate

OR

sodium sulfate
. sodium hydroide
. burette, pipette
. using indicator 1d time, without indicator 2M time
. add until colour change
. crystallise

(Any 4 points)

1

1

1

1

rtal: 10
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