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1 The melting and boiling point of five substances are provided.

Class:

substance melting point / °C boiling point / °C
tannium 50 90
changon 70 600
cidium 65 67
karenium -30 -12
chinium -15 101

At what temperature would there be exactly two substances at liquid state?

—20°C
-14°C
16°C
80°C

ooOw>»

2 The setup below uses different gases in the porous pot.

gas X ——

porous pot

Which pair of gases would result in a rise in water level at W?

oo m>

air

beaker

water

—+t+—gasY
air

porous pot

gas X

Ne
CO;
SOs3
NO.

gasY

SO,
He
CO;
N2

3 Which diagram shows the arrangement of particles inside a balloon containing krypton?

A
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A mixture of manganese(IV) oxide and sulfur may be separated by the following
procedure.

step 1 The mixture is added into carbon disulfide and stirred.
step 2  The resulting mixture is filtered to remove manganese(IV) oxide as the residue.
step 3  The filtrate is distilled to recover the sulfur and the solvent is condensed by

using a condenser.
What conclusion can be deduced from the procedure described?

A  Carbon disulfide has a boiling point just below that of water.
B  Carbon disulfide is an organic solvent.

C  Sulfur has a higher boiling point than carbon disulfide.

D Particles of sulfur is smaller than manganese(IV) oxide.

Components present in two samples of soda, 81 and $2, and three food dyes, X, Y and
Z are separated and analysed using chromatography.

The chromatography paper is placed in the solvent and the samples are allowed to travel
up the paper until all spots crosses line L. The time taken for the spots present in each
dye to cross line L is recorded.

Which statement is true?

ooOw>

line L
® e ® ® ® start line
S1 S2 X Y Z
time taken /s
sample : :
first spot second spot third spot

X 15 - -
Y 27 52 -
Y4 65 - -
S1 27 44 65
S2 52 65 -

Dye Z is more soluble than dye X.

Samples S$1 and S2 contain dye Y.

Samples S1 and S2 contain dye Z.

The second spot in dye Y has a larger Ry value than the first spot in dye Y.
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6 A mixture of damp nitrogen gas contains a small amount of soluble hydrogen chloride
gas.

Which diagram shows the method most suitable to obtain pure dry nitrogen gas?

A B
—> —> > —
gas pure dry gas pure dry
mixture nitrogen mixture nitrogen
gas gas
concentrated water water concentrated
sulfuric acid sulfuric acid
C D
— > —> —> >
gas pure dry gas pure dry
mixture nitrogen mixture nitrogen
gas gas
concentrated water water concentrated
sulfuric acid sulfuric acid

7 A student carried out a test to test for carbon dioxide gas using the setup as shown.

»

> N\ (7 N\ (7
carbon dioxide gas

VA YAVA

i i

hi
i

T

HR

Pt
|

aqueous limewater
sodium hydroxide

Which statement is true about the test?

A A white precipitate will form in both aqueous sodium hydroxide and limewater.

B A white precipitate will formed in the limewater.

C A white precipitate will formed in limewater and dissolved when excess gas is
passed through.

D No visible observation observed for limewater.
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8 Fullerene is a perfect sphere with the chemical formula Ceo.

Which statement about fullerene is true?

OO mw>»

It is a compound made up of 60 atoms.
It is a compound made up of 60 elements.
It is a mixture made up of 60 elements.
It is an element made up of 60 atoms.

Class:

9  The table below provides some information on four particles, E*, F?", G** and H.

particle relative atomic mass no. of neutrons
E* 21 10
F* 30 14
G* 41 20
H 38 18

Which pair of particles have the same number of electrons?

E*and F*
F? and G**
G*and H
H and E*

ooOw>

10 Carbon-12 and carbon-13 are two isotopes of carbon.

Which statement about the isotopes is incorrect?

OO mw>»

Atoms of both isotopes contains six electrons.
Atoms of both isotopes contains six neutrons.
Atoms of both isotopes contains six protons.

Atoms of both isotopes has an electronic configuration of 2.4.
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11  Silicon carbide is made of one atom of silicon and one atom of carbon bonded with a similar
structure to diamond, while boron nitride is made of one atom of boron and one atom of
nitrogen bonded with a similar structure to graphite. However, boron nitride does not
contain any delocalised electrons. Bronze is an alloy of copper and tin.

Which statements about the three substances of silicon carbide, boron nitride and bronze
are correct?

| All three substances are covalent bonded.

Il All three substances have high melting point.

i Boron nitride and silicon carbide does not conduct electricity when solid.

v Silicon carbide can be used as a lubricant, while boron nitride can be use as a drill
tip for cutting.

Il 'and Il only

[l and IV only

I, lll and IV only

All of the above statements are correct.

ooOow>»

12  Which statement explains why calcium oxide has a very high melting point?

A Calcium atoms and oxygen atoms are joined by strong double bonds.
B The crystal lattice of calcium oxide resembles that of diamond.

C The reaction between calcium and oxygen involves two electrons.

D The calcium ions are strongly attracted to the oxide ions.

13 The diagram shows a molecule of oxalic acid.

0
|

What is the total number of electrons not involved in bonding?

A 12
B 16
c 18
D 28

14  Animpure sample of calcium carbonate is determined to have 85% purity. The remaining
composition of the impure sample does not react with dilute hydrochloric acid.

5.0 dm?® of dilute hydrochloric acid was used to react with 200 g of the impure calcium
carbonate. What is the concentration of the dilute hydrochloric acid?

A 0.34 mol/dm?®
B  0.40 mol/dm?®
C 0.68 mol/dm®
D 0.80 mol/dm?

FMS(S) Sec 4 Express Preliminary Examination 2020
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15 Iron(IlI) oxide, Fe20s3, is converted into iron(IlI) hydroxide, Fe(OH)s through the following

processes.
Step I: Fe,O3 + 6HNO3 — 2Fe(NOs)s + 3H20
Step II: Fe(NOs);s + 3NaOH — Fe(OH); + 3NaNOs

Calculate the mass of iron(I1I) oxide required to produce 53.5 g of iron(III) hydroxide.

A 80.0g
B 716g
C 40.0g
D 358g

16 20 cm?® of 1 mol/dm® aqueous copper(Il) nitrate solution was mixed with 40 cm?® of
1 mol/dm?® aqueous sodium carbonate solution.
What is the final observation of the resulting mixture that is formed?
A A blue solution is formed.
B A green precipitate in a blue solution is formed.

C A green precipitate in a colourless solution is formed.
D A white precipitate in a blue solution is formed.

17 40 cm® of a gaseous oxide of nitrogen were decomposed completely into 40 cm® of
nitrogen gas and 20 cm?® of oxygen gas at the same temperature and pressure.

What is the formula of the oxide?

A NO

B N-O
C N20s3
D NO;

18 The reaction between copper and dilute nitric acid is shown below.
v Cu + w HNO3 — x Cu(NOs3)2 + y NO2 + z H,O

For the chemical equation to be balanced, what is the value of v, w, x, y and z?

oo m>»

S A NN <
I NN
= AN X
DN 2Y
AN WNN
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19 Solid P produces a gas when heated strongly. The gas forms a white precipitate Q when
passed through limewater. The residue after heating solid P reacts with dilute acid and
aqueous alkali in separate reactions.

What is P and Q?

P Q
A aluminium oxide  calcium carbonate
B calcium oxide calcium hydroxide
C lead(II) carbonate calcium hydroxide
D zinc carbonate calcium carbonate

20 Which statement best explains why sulfuric acid is a strong acid?

Every mole of sulfuric acid gives two moles of hydrogen ions.
Sulfuric acid has a pH of less than 7.

Sulfuric acid ionises completely in water to form hydrogen ions.
Sulfuric acid is very soluble in water.

OO m>

21 The colour of an indicator X in solutions of different pH is shown below.

pH 1 2 3 4 5 6 7 8 9 10 11 12 13 14

colour<— =l=
red orange yellow

VI‘

Which pair of substances would indicator X be suitable to distinguish?

aqueous solutions of ammonia and sodium chloride
aqueous solutions of ammonia and sodium hydroxide
unpolluted rainwater and hydrochloric acid

unpolluted rainwater and sodium hydroxide

oo w>
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22 The table shows information about three indicators.

Class:

indicator colour at pH 1 | pH at which colour changes | colour at pH 12
thymol blue red 3 yellow
congo red blue 5 red

phenolphthalein colourless 10 red
An aqueous solution X shows the following colours with the indicators:
indicator colour of mixture when indicator added to X
thymol blue yellow
congo red red
phenolphthalein red

Which of the statements below about the aqueous solution X is true?

A It could be an acid.

B It could be pure water.
C Its pH is at least 10.
D

X could be obtained by evaporation of its aqueous solution to dryness.

23 Which equation describes the most suitable reaction for preparing lead(II) sulfate salt?

A Pb + H.SO4 — PbSOs4 + H:

B PbCOs3 + H.SO4 — PbSO4 + CO2 + H20
C Pb(NO3)2 + HoSO4 — PbSO4 + 2HNO3
D Pb(OH); + H.SO4 — PbSO4 + 2H,0

24 An unknown solution G was added to a test tube and aqueous ammonia was gradually
added from a burette into solution G. The mass of the precipitate in the test tube was

measured for various volumes of alkali added and a graph was plotted as shown below.

mass of precipitate / g
A

volume of ammonia / cm?®

What is the identity of the unknown solution G?

aluminium chloride
lead(II) nitrate
zinc carbonate
zinc sulfate

oo w>»
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25 Five students performed titration where they each add the same concentration of
hydrochloric acid from a burette to a flask containing 25.0 cm® of aqueous sodium
hydroxide of the same concentration.

The table shows the volume of hydrochloric acid used for neutralisation.

student 1 2 3 4 5
volume / cm?® 25.20 25.30 25.30 26.10 25.20

What could be a reason for the result obtained by student 4?

The burette was rinsed with hydrochloric acid.

The flask was rinsed with aqueous sodium hydroxide.
The flask was rinsed with deionised water.

The pipette was rinsed with aqueous sodium hydroxide.

ooOw>»

26 The table shows equations of four reactions of iron compounds.

| 4FeO + O; —» 2Fe20s

I FeO +H; — Fe + H.0O

Il Fe;0s3 + 3CO — 2Fe + 3CO>

IV Fez0s3 + 3H2S04 — Fex(S0a4)s + 3H.0

Which reaction(s) is/are redox reaction(s)?

A lonly

B Iland Il only

C I, Iland il only

D All the reactions are redox reactions.

27 The reaction between KI and H>S>Og can be represented by the equation below.
2KI (aq) + H2S20s (aq) — 12 (aq) + K2SO4 (aq) + H2S04 (aq)
What is the role of H2S,0s in this reaction?
an acid
an oxidising agent

a base
a reducing agent

OO mw>»
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28 The table refers to four metals and some of their compounds.

Class:

action of dilute sulfuric effect of carbon action of metal on a
metal ) monoxide on heated solution of the sulfate
acid on metal .
metal oxide of R
P no reaction reduced no reaction
Q gas evolved no reaction metal R formed
R gas evolved no reaction no reaction
S gas evolved reduced no reaction

What is the reactivity of the metals in order of increasing reactivity?

A

ooOw
Ao
oA

S,P,Q,R

R;
’ S’
S

vTUo

29 Which statement correctly describes a reaction taking place in a blast furnace?

ooOw>

30
1

@-

Four experiments on rusting are shown.

Carbon is reduced by the hot air to form carbon monoxide.
Coke is oxidised by the hot air to form carbon monoxide
Haematite is reduced by carbon monoxide to form iron(III) oxide.
Limestone is decomposed to form calcium silicate.

2 3 4
oil
_|_dry air —:—;L.tap water boiled water —:;L__ tap water
15°C 1 15°C 15°C --1 25°C
iron R | iron iron %_‘g:' iron
paper clip ™ paper clip paper clip \) paper clip

Which two experiments can be used to show that air is necessary for iron to rust?

1and 2
1and 3
2and 3
3and 4

oo w>»
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31 The bar chart shows how a property of elements in Period 2 changes from lithium to neon.

A

property

v

Li Be B C N O F  Ne
Which property is shown in the chart?

A The number of valency electrons

B The number of electrons used in bonding
C The group number of the element

D The melting point of the element

32 The table shows the melting point of elements from Group | obtained from the Los Alamos
National Laboratory, U.S. Department of Energy.

element melting point / °C
Li 180.5
Na 97.8
K 65.5

Which statement can be inferred from the melting points of the elements?

A The energy needed to overcome metallic bond increases down Group | from lithium
to potassium

The radius of the atom decreases down Group | from lithium to potassium

The radius of the atom increases down Group | from lithium to potassium

The reactivity of group | elements decreases down Group | from lithium to potassium.

ooOw
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33 The diagram shows an electrolysis set up. The electrolyte present in cell A, B and C is dilute
copper(II) sulfate solution

I .
| | | | B platinum electrode

O pure copper electrode

impure copper electrode

Cell A CellB
Which statement is true?

Effervescence is observed in cells A and B only.
Reddish-brown solid is deposited in cells A, B and C.
The blue solution decolourises in cells A and B only.
The solution remains blue in cells A, B and C.

o0 mw>

34 The dissolving of ammonium chloride in water is an endothermic process.

Which graph shows the change in temperature of the mixture from the time ammonium
chloride is added in water until no further change in temperature is observed?

A temperature / °C B temperature / °C
room room
temperature temperature
time /s time /s
Cc D

temperature / °C temperature / °C

room room
temperature temperature \f

time /s time /s

FMS(S) Sec 4 Express Preliminary Examination 2020
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35 The energy profile diagram for a chemical reaction is shown.

energy.

progress of reaction

Which statement about the reaction is correct?

The activation energy of the backward reaction is x+y.
The activation energy of the forward reaction is y.
The enthalpy change of the backward reaction is x+y.
The enthalpy change of the forward reaction is x.

oo w>»

Class:

36 Intwo separate experiments, equal masses of a substance are decomposed. The gas evolved
is collected. The graph shows the total volume of gas collected against time for each

experiment.

A

volume of gas / cm®

B
time / min

Which graph best shows how the speed of reaction varies with time in each experiment?

A B Cc

B
»
B
'

Y

speed of reaction
speed of reaction
speed of reaction

|

time time time

speed of reaction

-

D

time
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37 In which reaction is the pressure least likely to affect the speed of reaction?

Class:

38 Which option shows the optimal condition for the manufacture of ammonia in the Haber

ratio of N2 : H»
1:3

A C(s)+CO2(g)— 2CO (9)

B 2NO(g) + O2(g) — 2NOz2 (g)

C CHa(g) +202(g) — CO2 (g) + 2H20 (9)

D NaOH (aq) + HC/ (aq) — NaCl! (aq) + H20 (/)
process?

temperature / °C pressure / atm

A 250 450

B 250 450

Cc 450 250

D 450 250

3:1
1:3
3:1

39  Which air pollutant is not responsible for the formation of photochemical smog?

o0 mw>»

carbon monoxide
oxides of nitrogen
ozone

unburnt hydrocarbons

40 Which method of environmental mitigation does not help to reduce the emission of greenhouse

gases?
A reduce consumption of livestock
B use of catalytic converter in motor vehicle
C use of hydrogen fuel cell to power vehicle
D use of solar energy

End of Paper
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