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1

The diagram below shows the fractional distillation of two liquids R and S. R has a boiling
point of 80 °C and S has a boiling point of 120 °C. Which statement(s) about the

experiment is/are correct?

mixture of
Rand 5

water out

water in

1. At 70 °C, the vapour at point X contains more R than S.
2. The temperature at point Y is always higher than the temperature at point X.
3. At 90 °C, the liquid remaining in the round bottom flask contains S only.

1 only

2 only
1and 2
1,2and 3

o o w >»



A bottle of copper(ll) oxide has been contaminated with some solid potassium chloride.

How can the potassium chloride be removed from copper(ll) oxide?

Add water to the mixture and filter.

Add dilute acid to the mixture and filter.
Add aqueous silver nitrate to the mixture and filter.

Heat the mixture and allow it to cool.

O O w >

Food dyes 1 and 2 may contain the three harmful substances X, Y and Z. Two
chromatograms are developed, one using water as the solvent, and the other using

ethanol. The results are shown in the diagram below.

solvent front—=> < solvent front
° ] . ]
[ ]
& ]
[ ] | ] [ ] [ ]
. .
.
® °
(] .
tart li * *
startline—>| ¢ ° start line
1 2 XY Z 1 2XYZ <
In water In ethanol

Which of the following statement(s) is/are correct?
1. Thereis a component in food dye 1 that is insoluble in water but soluble in ethanol.
2. The component in Z is more soluble in water than in ethanol.

3. Food dye 2 does not contain any of the three harmful substance.

1 only
2 only
1and 2
1and 3

o o w >»



Element X has n protons and forms ions with charge of -2. Element Y has (n+1) protons.

What could be formed when element X reacts with element Y?

O O w >

an ionic compound with formula X2Y
an ionic compound with formula XYz
a covalent compound with formula X2Y

a covalent compound with formula XY2

The apparatus shown can be used to study the diffusion of gases. Two beakers containing

gas P were placed over two porous pots containing gases Q and R respectively. The

results are shown.

-

'\ ; ™

gas P «— beaker gas P

le—— beaker

porous pot #—— porous pot

A Fi

water

What is the correct order of the relative molecular mass of gases P, Q and R?

highest Mr —_— lowest Mr
A R P Q
B R Q P
Cc Q P R
D P Q R




6 Asample of gas is cooled and the temperature change is as shown.

Temperature / °C

Time / min

Which of the following describes the arrangement and movement of the particles in the

region R to S?

arrangement of particles movement of particles
close together in orderly arrangement vibrating about fixed position
close together in orderly arrangement moving at high speeds

close together in disorderly arrangement | sliding and rolling over each other

O O w >

close together in disorderly arrangement | vibrating about fixed position

7 Which of the following statements describing the product formed from calcium and
chlorine are correct?

1. The product has a fixed composition by mass of its elements.

2. The product has the smell of chlorine and the colour of calcium.

3. The product can be separated into simpler substances by physical means.
4

. The product melts at a sharp temperature.

A land2
B 1land4
C 2and3
D 3and4
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Gallium oxide has the formula Ga203 while rubidium phosphate has the formula Rb3sPOa.

What is the formula of gallium phosphate?

GaPOq4
GazPOs4
GasPOs4
Gaz(POa)3

O O w >

At room temperature, tin exists as white tin which has a metallic structure. Below 13°C,
white tin changes to grey tin which has a giant covalent structure similar to that of

diamond. Which of the statements is correct?

Both types of tin can conduct electricity.
Both types of tin are soft and malleable.

White tin is hard while grey tin is soft.

o o w >»

White tin can conduct electricity while grey tin cannot.

A sample of 0.025 mol of the chloride of element Z was dissolved in 500 cm? of distilled
water. 12.5 cm?3 of this solution reacted completely with 25.0 cm?® of 0.1 mol/dm? silver

nitrate solution. What is the most likely formula of the chloride?

ZCI

ZCl2
ZCl3
ZCls

O o W >
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How many carbon atoms are present in 18 g of glucose, CeéH1206, where 1 mole of any

substance contains 6 x 1023 particles?

6.0 x 1022
3.6 x 1023
6.0 x 102
3.6 x 102

O O w >

Carbon disulfide, CSz, is a volatile flammable liquid. On combustion at room temperature
and pressure, CSz2 reacts as follows:

CS2(g) + 302 (g) > CO2(g) + 2S02 (9)
A 20 cm?® sample of CS2 vapour was ignited with 100 cm?® of oxygen. The final volume of
gases after combustion is treated with an excess of an aqueous alkali. What is the

percentage volume of gas that dissolves in the alkali?

20%
40%
60%
80%

O o W >

Calcium is a mineral that the body needs for numerous functions, including building and
maintaining bones and teeth. When 50 g of bone is strongly heated in excess air, 14 g of

calcium oxide was obtained. What is the percentage by mass of calcium in the bone?

10%
14%
20%
28%

o o w >»



14

15

16

Which of the following statements is correct about the elements going from left to right in

period 3 of the Periodic Table?

The metallic properties of the elements increases.

The tendency of the elements forming positive ions increases.

The nature of the oxides of the elements changes from acidic to amphoteric to basic.

O O w >

The nature of the elements changes from strong reducing agents to strong oxidising
agents.

An element W combines with oxygen to form two gases with the formulae WO and WO..
WO does not react with acids nor alkalis while WO:2 reacts only with alkalis to form salt

and water. What does this suggest about element W?

It is a halogen.
It is an alkali metal.

It is a metal in Group I

o o w >»

It is a non-metal in Group V.

Caesium is an element in Group | of the Periodic Table. The following statements are

made about caesium.

Caesium is soft and can be cut easily with a knife.
Caesium conducts electricity only in the solid state.

Caesium is a stronger reducing agent than rubidium.

N

Caesium reacts explosively with water to form an acidic solution.

Which statements about caesium are true?

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

O o W >
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10

Gas X is bubbled through aqueous sodium chloride and sodium iodide respectively. The

following observations are made.

sodium chloride: no visible change

sodium iodide: cololurless solution turns brown spontaneously

What is the identity of X?

A ammonia
B  chlorine
C fluorine
D hydrogen

In which of the following reactions does hydrogen behave as an oxidising agent?

Hz + Cl2 > 2HCI

2Na + H2 - 2NaH
N2 + 3H2 2> 2NHs3
C2Hs4 + H2 - C2Hs

O o W >

The reaction between copper and concentrated nitric acid is shown below.
Cu + 4HNO3 - Cu(NOs3)2 + 2H20 + 2NO2
Which statement(s) about this reaction is/are incorrect?
1. HNOsis a reducing agent.
2. Cu gains electrons during the reaction.
3. The oxidation state of nitrogen in Cu(NOa3):2 is -5.
4

. The oxidation state or oxygen remains unchanged during the reaction.

A 1and3
B 1and4
C 1,2and3
D 2,3and4
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20 Small portions of aqueous potassium iodide and acidified potassium manganate(VIl)

solution are added to four solutions. The colour changes observed are as shown below.

solution | potassium iodide | acidified potassium manganate (VIl)
1 no visible change purple to colourless
2 no visible change no visible change
3 colourless to brown purple to colourless
4 colourless to brown no visible change

Which solution(s) contain(s) a reducing agent only?

1 only
4 only
1and 2
3and 4

o o w >»

21 Which of the following methods is/are best able to distinguish an aqueous solution of

ethanoic acid, CHsCOOH from dilute hydrochloric acid, HC/ of the same concentration?

1. litmus paper
2. electrical conductivity
3. volume of carbon dioxide produced per minute when excess copper(ll)

carbonate is added

1 only
1and 2
2and 3
1,2and 3

O o W >
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22 Which of the following reagents are most suitable for the preparation of potassium sulfate?

potassium and dilute sulfuric acid
potassium hydroxide and dilute sulfuric acid

potassium chloride with dilute sulfuric acid

o o w >»

potassium carbonate and sodium sulfate solution

23 The diagram shows a reaction scheme.

magnesium M colourless, + colourless
carbonate odourless gas solution
+ Al and NaOH,
warm

pungent gas that turns
moist red litmus blue

What is the identity of M?
agqueous ammonia

A

B  dilute nitric acid

C  dilute sulfuric acid
D

dilute hydrochloric acid
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In an experiment, electrolysis of concentrated potassium chloride was carried out using
inert electrodes. The resultant electrolyte was then added to an aqueous solution of an
unknown sample. The graph below shows the mass of the precipitate formed as the

resultant electrolyte was being added.

mass of precipitate / g
A

» volume of resultant electrolyte added / cm?

Which of the following cations could have been in the unknown sample?

Cu?*
Fe?*
Pb2*

Zn?*

O o0 W >

Which of the following statements is correct?

A catalyst decreases the activation energy and makes the reaction proceed slower.
In a combustion reaction, the products have less energy than the reactants.

Melting and boiling are examples of physical changes that are exothermic.

O o W >

In an exothermic reaction, energy absorbed in breaking bonds is greater than the
energy released in forming bonds.
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The reaction between hydrogen and bromine to form hydrogen bromide can be written as

follows:

Hz + Br2 > 2HBr

type of bond

bond energy kJ/mol

H-H 436
Br —Br 193
H - Br 366

Use the bond energies shown to calculate the energy change that takes place when 1

mole of hydrogen bromide is formed according to the above equation.

-51.5 kd/mol
-103 kJ/mol
+51.5 kd/mol
+131.5 kd/mol

o o w >»

In the graph shown below, curve X represents the reaction between 2 g of zinc granules

and excess dilute sulfuric acid at 25°C. Which of the following changes would produce

curve Y?
volume of gas produced / cm3
X
.................................................... Y
A Using 1 g of zinc granules at 25 °C
B Using 2 g of zinc granules at 35 °C
C Using 1 g of zinc powder at 25 °C
D Using 2 g of zinc powder at 35 °C

* time / min
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Magnesium carbonate reacts with dilute hydrochloric acid. Which solution would give the

fastest initial rate of reaction?

A 40 g of HC/in 1000 cm? of water
B 30 gof HC/in 500 cm? of water
C 20 gof HC/in 1000 cm? of water
D 10 gof HC/in 500 cm? of water

Which of the following statements are true?
1. Catalysed and uncatalysed reactions proceed through the same reaction pathway.
2. Reactions are faster at higher temperature because of lower activation energies.
3. Reactions are faster when a catalyst is added due to larger fraction of particles
having sufficient energy to react.
4. Reactions are faster at higher concentrations because reactant particles collide

more frequently.

A 1and?2
B 3and4
C 1,2and 4
D 2,3and4

Ammonia is produced through Haber process. The reaction is as follows:
N2 + 3H2 == 2NHj3 AH = negative

Which statement about the reaction is correct?

Energy is absorbed from the surroundings when ammonia is formed.

B When 3 dm? of H2 and 3 dm?3 of N2 were added together, the final reaction mixture
contains NHs, N2and Ho.

There is an increase in volume when ammonia is formed.

D The conditions required for reaction are 450 atm and 250 °C.
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Catalytic converters are used in the removal of harmful pollutants from exhaust gases.

Which equation shows the reaction taking place in the catalytic converter?

2C + 2NO - N2 + 2CO
CO2+ NO - CO + NO2
CO + NO2 - CO2 + NO
2C0O + 2NO - 2C0O2 + N2

O O w >

The table below gives the relative concentrations of polluting gases in the air in four

different industralised cities. In which city are limestone buildings most threatened by

pollution?
sulfur dioxide nitrogen dioxide ozone
A 17 46 23
B 32 33 30
Cc 38 40 11
D 45 14 21

Metal W reacts with dilute hydrochloric acid. It is used in the building of bridges and beams
in buildings. Metal Y is commonly attached on ship hulls to prevent rusting. Metal Z reacts
rapidly with water to produce a colourless, odourless gas. Which method of extraction of

the metals from their ores is most likely to be used in the industry?

w Y z
A heat with carbon heat with carbon electrolysis of molten ore
B heat with hydrogen heat with hydrogen electrolysis of molten ore
C heat with carbon heat with hydrogen heat with hydrogen
D electrolysis of molten ore heat with carbon heat with hydrogen
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34 An investigation was carried out to determine the suitability of various metals in the
protection of underground steel tanks from rusting. Metal tubes were attached to the

underground steel tanks as shown.

magnesium copper

ground level

Which of the following correctly shows the reactions occurring at steel tanks X and Y?

steel tank X steel tank Y
A Fe > Fe?" + 2e Fe > Fe?" + 2e
B Fe > Fe?" + 2e Cu > Cu?* + 2e
C Mg = Mg?* + 2e Fe > Fe?* + 2e
D Mg => Mg?* + 2e Cu > Cu?* + 2e

35 The diagram shows an experiment to produce and collect hydrogen gas.

X 7
| —+— hydrogen

wool ﬂ I
soaked

in water ”

What could be X?

copper
copper(ll) oxide

zinc

O O w >

zinc oxide



36 Which of the following best explains why recycling ensures that metals will be available

37

in the future?

O O w >

There are finite amount of metal ores in the Earth’s crust.

Dumping of metals in landfill sites is unsightly and contributes to land pollution.
Recycling is less costly than extraction of metals from their ores.

Recycling reduces the environmental damage caused by mining for metal ores.

Three electrochemical cells are set up using copper metal as one electrode and U, V or

W as the other electrode. The electrodes are immersed in aqueous sodium nitrate of the

same concentration. The potential differences between the metals are given in the table.

electrochemical cell metals used voltage / V negative electrode
1 Cu, U -0.45 Cu
2 Cu,V +1.11 \Y
3 Cu, W +2.71 W

Which of the following correctly lists the metals in order of increasing reactivity?

»

»

most reactive

least reactive
A u
B u
C W
D W

Cu

Cu

Cu
\Y
Cu
\Y

W

CcC c =
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38 With reference to the diagram below, what would be observed on the filter paper at X and

Y after a current is passed through for a few minutes?

carbon
electrode

J

J

carbon
glectrode

X
|

Y

filter paper soaked with concentrated NaC!?
and purple litmus solution

X Y
A blue purple
B blue red
C white red
D white blue

39 The heat reflecting sheets of some space rockets are gold-plated, using the electroplating

process. Which electrodes and electrolyte would be used to gold-plate the heat shield?

negative electrode

positive electrode

electrolyte

carbon
gold
heat shield

o o0 w >

heat shield

heat shield
heat shield
gold

carbon

gold(lll) carbonate
gold(lIl) nitrate
gold(lll) nitrate

gold(lll) carbonate
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40 The same current was passed through aqueous dilute sodium chloride and molten
magnesium oxide in two separate electrolytic cells. 1.0 g of hydrogen gas was obtained

in the first cell. What is the mass of magnesium obtained in the second cell?

1049
6.0g
12049
240¢g

o o w >»

-- End of Paper —



