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INSTRUCTIONS TO CANDIDATES
Do not open this booklet until you are told to do so.
Write and shade the candidate number on the answer sheet in the spaces provided.

There are forty questions in this paper. 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 answer sheet.

INFORMATION FOR CANDIDATES

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet.

You may use a calculator.

A copy of the Periodic Table is printed on page 17.

This question paper consists of 17 printed pages.
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1 A student conducted an experiment by heating some ammonium chloride, NH4C/, in a test
tube. He tested the gases coming out of the tube with moist litmus papers.

[ }— redlitmus paper

solid ammonium chloride —. L_____l— blue litmus paper

?

heat

Which statement describes the observation made by the student regarding the

experiment?

A  Both litmus papers changed colour at the same time.
B The blue litmus paper turned red first.

C The red litmus paper turned blue first.

D There is no change in the colour of both litmus papers.

2 The diagram below shows two separate chromatograms. Both chromatograms were
conducted using the same solvent. The chromatogram on the left shows four unknown
sugars, A, B, C and D. The chromatogram on the right shows glucose and was stopped
earlier than the one on the left which caused the solvent front to be lower.

solvent front

solvent front

starting line N o c 5 Jlucose starting line

Which sugar, A, B, C and D, is glucose?
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At which temperatures does seawater freezes and boils at sea level?

freezes at boils at
A 2°C 102°C
B 2°C 98°C
C -2°C 102°C
D -2°C 98°C

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

water, seawater, table salt
air, petrol, carbon dioxide
silver, tungsten, magnesium oxide

(o o N ve B

titanium, steel, rust

5 Titanium has five stable isotopes and shows three oxidation states, +2, +3 and +4. Below is
an ion formed from the most abundant isotope.

4844
op L

Which of the following shows the number of protons, neutrons and electrons of an ion formed
by a different isotope of titanium?

protons neutrons electrons
A 22 26 19
B 18 22 22
C 22 28 20
D 22 24 17
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6  Which of the following substances contain delocalized electrons?

graphite

molten sodium oxide
aqueous copper(Il) sulfate
water

a ~ WON -

aluminium

1 only

1 and 5 only
2 and 3 only
3 and 4 only

OO w >

7  The structural formula of formyl chloride, CHCIO, is as shown:

O
I

PN

H Cl

How many electrons are not involved in bonding in a molecule of CHC/O?

10
12
16
24

(w o N v I

8 Substance X has a melting point of 1710°C and does not conduct electricity in any states.
It is also insoluble in any solvent. What could be the identity of substance X be?

aluminium oxide
silicon dioxide
mercury

carbon dioxide

(o o N ve B
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9 In a pathology laboratory, a sample of urine containing 0.120 g of urea, NH,CONH;, was
treated with 25.0 cm? of 0.750 mol/dm? of nitrous acid. The urea reacted according to the
equation below:

NH>CONH; + 2HNO, — CO» + 2N, + 3H-0

The gas produced was passed through aqueous sodium hydroxide and the final volume
measured. What was the final volume of gas left behind, measured at room temperature
and pressure?

9.60 cm?
14.4 cm?3
48.0 cm?®
96.0 cm?®

(w N o N ve I

10 Which of the following has the same number of oxygen atoms/ions as 21.93 g of aluminium

oxide?

A 4.95 g of lithium oxide

B 15.6 g of iron(III) oxide

C 7.74 dm3 of nitrogen dioxide gas
D 12.2 dm3 of carbon monoxide gas

11 A chloride of an unknown transition metal Z has the formula ZCl/s.

32.5 g of ZC/3 was added to water to form an aqueous solution of ZC/s. It was found that

300 cm?® of 2.0 mol/dm?® aqueous silver nitrate was required to precipitate all the chloride
ions. What is the relative atomic mass of metal Z?

11
27
56
114

(o o N v B
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12 Which of the following reactions does not show hydrochloric acid behaving as an acid?

2HCI + Mg — MgCl + H;

2HC/ + CaCO3 — CaCl, + CO, + H,0O
HC/ + AgNO3; — AgC/ + HNO3

2HC!/ + Na20 — 2NaC/ + H20

OO mw >

13 How many moles of hydrogen ions are present in 50 cm? of 1 mol/dm? sulfuric acid?

0.01 mol
0.05 mol
0.10 mol
1.00 mol

(o o N ve B

14 Three substances were added, separately, to sodium chloride and sodium sulfate solutions.
The three substances were

1 aqueous barium nitrate
2 aqueous ammonia
3  dilute nitric acid

Which substance(s), when added separately, can be used to distinguish between sodium
chloride and sodium sulfate?

1 only

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

OO w >
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15 Aqueous sodium hydroxide was added to a sample of aqueous iron(II) chloride and left to
stand. The reaction was observed over a period of time.

1 A green precipitate was formed.
2  Areddish-brown precipitate was formed.
3  The precipitate increased in mass over time.

Which of the observation(s) above would be true over a period of time?

1 only

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

(w o N v I

16 In an experiment, 8.0 cm? of 1 mol/dm?® of sodium hydroxide solution is added to 6.0 cm? of
1 mol/dm? of copper(Il) sulfate solution. What will be observed by the student after the

reaction?

A a colourless solution only

B a blue precipitate and a blue solution

C ablue precipitate and a colourless solution
D a white precipitate and a colourless solution

17 A pale green solution G forms a green precipitate with excess aqueous sodium hydroxide.
An alkaline gas is given off when the mixture is warmed with powdered aluminium. What is
the identity of G?

iron(IT) nitrate
ammonium nitrate
copper(Il) chloride
ammonium chloride

OO w >
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18 What is the oxidation state of vanadium in vanadyl sulfate, VOSO,?

+2
-2
+4
-4

(w N o N ve I

19 Disproportionation is a reaction in which the same element is both oxidized and reduced.
Which reaction is an example of disproportionation?

OO0 m >

3Cu + 8HNO3 — 3Cu(NOs)z + 2NO + 4H,0
Cl> + 2NaOH — NaC/ + NaOC! + H,O
Fez(SO4)3 + 2KI — 2FeS0O4 + K2SO04 + 1o
2Pb(NO3)2 — 2Pb0O + 4NO, + O

20 Which of the following correctly states the product(s) formed and the type of energy

generated by a hydrogen fuel cell?

product(s) formed

type of energy generated

A water chemical
B water, carbon dioxide electrical
C hydrogen, carbon chemical
D water electrical

21 Which of the following changes gives out heat energy and involves the largest change in

volume?

A boiling

B condensation
C freezing

D sublimation
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22 Intwo separate experiments (reaction 1 and 2), excess dilute hydrochloric acid was reacted
with calcium carbonate. The following graphs were obtained.

A

reaction 2
volume
of carbon reaction 1
dioxide
produced
» time

In both reactions, the same concentration and volume of hydrochloric acid were used.
Why are the graphs different?

A catalyst was used in reaction 2.

A finer version of the calcium carbonate powder was used in reaction 2.
The temperature of the acid was higher in reaction 2.

A greater mass of calcium carbonate was used in reaction 2.

(o o N ve B

23 Which of the following reactions would have a greater reaction rate by increasing the

pressure?

A 2HCI/ (aq) + Na2O (s) — 2NaCl! (aq) + H20 (/)

B CaCOs;(s) — CaO (s) + CO2 (g)

C  Nz(g) + 3Hz(g) — 2NHs (g)

D Ba(NOs): (aq) + NaxSO4 (aq) — BaSO:4 (s) + 2NaNOs (aq)

24 Many properties of an element and its compounds can be predicted from the position of the
element in the Periodic Table. Which of the following properties cannot be predicted by this

method?

A solubility

B formula of its chloride

C acidic or basic nature of its oxide
D metallic or non-metallic properties
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25 Thallium is in Group III but resembles Group I elements in several properties. Which
property of thallium does not resemble that of Group I elements?

Thallium oxide is mildly basic.

Thallium forms the oxide T/0.
Thallium has a low melting point.
Thallium is relatively insoluble in water.

OO0 W >»

26 The reactivity of four metals were investigated via three experiments as shown below:

lead tin

grey solid black solid
deposit deposit

silver nitrate lead(II) nitrate iron(Il) nitrate

Which of the following shows the correct order of reactivity of the four metals?

27
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most reactive > least reactive
A tin lead iron silver
B tin iron lead silver
C iron tin lead silver
D silver lead tin iron

Which of the following metal oxides can be reduced by carbon but not by hydrogen gas to

its elemental form?

zinc oxide
calcium oxide
copper(II) oxide
lead(II) oxide

(w N o N ve I
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28 The following table shows some observations in the reactions involving metal R.

reaction observation
metal R with cold water no reaction
metal R with steam effervescence observed
metal R with hydrochloric acid effervescence observed

Which of the following could be metal R?

calcium
copper
iron
lead

(w o B v I

29 In which of the following experimental set-ups will the iron not rust after one week?

& & —+— tap water
A B
=— oil
& —— sodium chloride & —— boiled distilled
solution L ) water
C D
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30 Electrolysis is carried out on a concentrated solution of sodium chloride using carbon
electrodes. Which of the following correctly describes the observations made at the cathode

and anode?
cathode anode
A colourless effervescence observed greenish-yellow effervescence observed
B greenish-yellow effervescence observed colourless effervescence observed
Cc silvery solid formed colourless effervescence observed
D silvery solid formed greenish-yellow effervescence observed

31 A student attempts to electroplate an iron spoon with silver and has set up his experiment

as shown below:
silver J fi— iron spoon
electrode

— | _—

silver nitrate solution

Which of the following statements is correct?

The positions of the iron spoon and silver electrode should be swapped.
The anode becomes smaller over time.
Silver nitrate is not a suitable electrolyte.

(w o N v I

The half equation for the reaction occurring at the cathode is Ag — Ag* + €.
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32 The diagram below shows the set-up of a simple cell. One of the electrodes is made of iron
and the other is made of metal A.

flow of electrons

electrode made J L iron electrode

of metal A

— | S

dilute sodium chloride
solution

Which of the following statements is correct about the above cell?

Iron is less reactive than metal A.

The mass of the iron electrode will increase.

The iron electrode is the negative electrode.

Oxidation takes place at the electrode made of metal A.

OO0 m >

33 Which method cannot be used to produce ammonia gas?

heating aqueous ammonium carbonate with hydrochloric acid
heating aqueous ammonium sulfate with aqueous potassium hydroxide
heating aqueous iron(II) nitrate with aqueous sodium hydroxide and aluminium foil

(w N o N ve I

heating aqueous concentrated agueous ammonia
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34 How many of the following substances can be used to distinguish ethanol and ethanoic

acid?

1 acidified potassium manganate(VII) solution
2  copper metal

3  sodium carbonate solution

4  vyeast

A 1

B 2

c 3

D 4

35 Which is the correct use of the different fractions present in crude oil?

Diesel is used to lubricate machine parts.
Naphtha is used for making chemicals.
Petrol is used as a fuel for aircraft.

OO m >

Petroleum gas is used as a fuel for motor vehicles.

36 An organic compound X has the formula of C3H;COOCsHs.

Which statement about compound X is correct?

It can undergo addition polymerization.
It has only one functional group.
It is a condensation polymer.

(o o N ve B

It is a saturated compound.
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37 The structures of four compounds, P, Q, R and S, are shown.

H H H H H H
H(|30(|3(|3H HO(|3(|3(|3H
v Lo
P Q
H H H H H H
H(|3(|3(|3H Hc|lcc|:H
e T
H
R s

Which statement about the compounds is correct?

A Compounds P and Q belong to the same homologous series as they have the same
molecular formula.

B Compounds Q, R and S belong to the same homologous series as they contain a
hydroxide ion.

C Compounds Q and R are isomers of each other as they have the same molecular
formula.

D Compounds P and S are isomers of each other as they have different structural
formula.
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16
38 The diagram shows a section of a polymer.

CH, CH, CH,
VANVANVAN
¢H CH CH

.
Cl CI Ci

Which monomer could be used to make this polymer?

A B (o
] I T
T I I
||-| (|3; CI Ci H Ci

39 Which of the pollutants below are removed by oxidation in the catalytic converter?

1 carbon monoxide

2 nitrogen monoxide

3 unburnt hydrocarbons
A 1only

B 1and2only

C 1and3only

D 1,2and3

40 Which of the following gases is not considered toxic?

carbon monoxide
carbon dioxide
nitrogen monoxide

(w o N ve B

nitrogen dioxide

END OF PAPER 1
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