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Which apparatus would be most suitable to measure out 25.50 cm? of solution?

A

B
C
D

beaker

burette

measuring cylinder

pipette

Which of the following statements correctly describes the states of substances I to IV at
room temperature?

OO0 w >»

substance melting point/°C boiling point/°C
1 -30 69
11 -101 -35
111 -11 12
v 98 890

Substance I is a gas.

Substance 11 is a solid.

Substance Il is a gas.

Substance 1V is a liquid.

Four samples of canned food, apricots, beans, corns and tomatoes, were tested for additives
using chromatography. The chromatograms were compared with three artificial additives,
P1, Pz and P3.

The results were as follow.

0

O
o

o

apricots beans

corn tomatoes

Q
(@]
O
P1 P2 PS
—_

artificial additives

Which canned food does not contain any artificial additives?

A

apricots

B beans

Cc

corn D

tomatoes
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3
4 An atom of element X has 5 neutrons and 4 protons.

Which of the particle is an isotope of element X?

particle nucleon number proton number
A 10 4
B 11 5
C 9 5
D 9 4

5 The electronic structures of atoms P and Q are shown.

\V4

key
@ = electron from P
x = electron from Q

P and Q react to form a covalent compound. What is its formula?

A PQ, B PQ4 C P2Q D P.Qs

6 How does molten sodium chloride conduct electricity?

A The movement of positive ions only.

B The flow of mobile electrons.

C The movement of sodium chloride molecules.
D

The movement of both negative and positive ions.

7 The equation shows the reaction that occurs when ethanol burns in air.
C2Hs0OH + x O, —» y CO2 + zH0

What values of x, y and z would balance the equation?

O o0 w >»

W W w N X
w NN N <
NN W NN
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10

11

Which diagram shows a mixture of two compounds?

A B C D

8)(3@ 50'0 Ooo Cpoo
O
[le CP e O o O & 6)

The diagram below shows the structural formula of a molecule of methanol.

Key:

. = carbon
@ = oxygen

O = hydrogen

What is the relative molecular mass, M,, of methanol?
A 9 C 32
B 26 D 46

A coal-burning heater is inefficient and badly sealed. The limestone walls near the heater
are being gradually worn away.

Which gas, when escapes from the heater, causes the walls to be worn away?

A SO B H:0 C N2 D CO

Caesium is a Group I element.
What is the ionic equation for the reaction between caesium hydroxide and nitric acid?

A Cs*(aq) + NOs (aq) > CsNOs(aq)

B CsOH (aq) + HNOs(aq) > CsNOs(aq) + H20 (1)
C H*(aq)+OH (aq) > H20 (I)

D HNOs(aq) > H*(aq)+ NOs(aq)
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An element Z is in Group VI of the Periodic Table. It reacts with oxygen to form an oxide.

The oxide formed dissolves in water to form an acid.
The oxide formed has a high boiling point.

The oxide formed reacts with hydrochloric acid.

The oxide formed reacts with sodium hydroxide.

B WN -

Which statement(s) is/are likely to be true of the oxide?

A 1and2only
B 1and4only
C 2only

D 2and3only

Which pair of substances could not be used in the preparation of copper(II) sulfate?

A copper and dilute sulfuric acid

B copper(Il) oxide and sulfuric acid

C copper(II) carbonate and sulfuric acid
D

copper(II) hydroxide and sulfuric acid

The results of adding samples of different metals to water are shown.

water

bubbles flame
of gas
(A
-
X Y Z

What could metals X, Y and Z be?

X Y Z
A calcium copper potassium
B copper calcium potassium
C potassium calcium copper
D potassium copper calcium
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18

Cars made of steel can be protected from rusting by painting.

How does paint prevent rusting?

A

B
C
D

Paint reacts with the steel to form a stable compound.

Paint reacts with the air to form a protective layer.

Paint forms a barrier preventing the steel from reacting with oxygen and water.

Oxygen reacts with the paint instead of with the steel.

Lithium and caesium are the first and fifth element in Group I of the Periodic Table.

Which of these statements is correct?

A

B
o
D

They have the same number of electrons.

Lithium has fewer electrons in the valence shell than caesium.

Lithium has a higher melting point than caesium.

Lithium reacts more vigorously with water than caesium.

The table shows the composition of exhaust gases from an internal combustion engine.

% of the gas in the

sulfur dioxide

gas exhaust fumes
gasY 71
carbon dioxide 14
water vapour 13
carbon monoxide 1
hydrocarbons 0.3
nitrogen oxides 0.2

less than 0.003

What is gas Y most likely to be?

A

ammonia B argon

Cc

chlorine

D

nitrogen

How do the properties of alkanes change as their molecular masses increase?

A

B
o
D

Their boiling points decrease.
Their flammability decreases.
They become more soluble in water.

They evaporate more easily.
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Some food are described as polyunsaturated.

What does polyunsaturated mean?

A

B
C
D

The molecules in the food are edible.
The molecules in the food contain many hydrogen atoms.
The molecules in the food contain many double bonds.

The molecules in the food contain many single bonds.

Hydrocarbons obtained by fractional distillation of petroleum can be cracked to make useful
products.

Which substance could not be obtained by cracking propane?

A C2H,4 B CsHe C C4Hs D H:

END OF PAPER
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2
Section A
Answer all the questions in this section in the spaces provided.
Fig. 1.1 shows the apparatus used to separate a mixture of acetone, ethanol and water.

-

f1l_— thermometer

it
—ty

condenser

distillation flask

£
liquid mixture cooling =J
water out cooling
water in
HEAT
Fig. 1.1

The boiling point of the different liquids is given in Table 1.1.

Table 1.1
liquid boiling point/ °C
acetone 56
ethanol 78
water 100

(a) State the physical property which makes the separation process possible.

(b) When the thermometer reading is constant at 56°C, what is the liquid being collected
in the conical flask?

[Turn over
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3

Figure 2.1 shows the composition of air samples collected on island A on 7" August 2015
and 8™ August 2015.

Legend

7 .
A Z sulfur dioxide

des of n
&4 oxides of nitrogen
carbon monoxide

smoke particles

amount of
pollutants

?
.
.
/.
%’
%f’
_
.

v

7t August 2015 8" August 2015
Fig. 2.1

(@) Theresidents on island A were worried about the possibility of experiencing acid rain.

Identify two air pollutants from the air samples that cause acid rain.

(b) Explain two harmful effects of acid rain on the environment.

[Turn over
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3 All the elements in Group VII of the Periodic Table react with sodium.

Fluorine reacts violently with sodium at room temperature.

Chlorine reacts very vigorously when in contact with hot sodium.

lodine reacts slowly with hot sodium.

(a)

(b)

(c)

Based on the reactions with sodium metal, state the trend in reactivity of the halogen.

Suggest one condition needed for bromine to react with sodium.

Methane gas is bubbled through aqueous bromine under sunlight. The reaction is
similar to that of methane with chlorine.

(i) Whatis the name given to this type of reaction?

(i)  Write the chemical equation for the reaction when one mole of aqueous
bromine reacts with one mole of methane gas.

4 When solid iodine crystals are heated, they form dense, purple vapour.

(a)

(b)

Describe the change in the movement and arrangement of the particles in solid iodine
crystals during sublimation.

lodine is in the same Group as fluorine and chlorine. Each element consists of
molecules which are diatomic.

(i) Explain the meaning of diatomic.

[Turn over
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(ii) Showing only the valence electrons, draw a diagram to show the arrangement
of electrons in a molecule of iodine.

[1]

(iii) Explain why the boiling point of iodine is very low.

[Turn over
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Section B

Answer any two questions in this section in the spaces provided.

Julian wishes to prepare sodium sulfate solution in the laboratory. He found an old practical
note which describes the preparation of sodium sulfate solution as shown in Fig. 5.1.
However, some words were left out.

(a)

(b)

(c)

Complete the following description by writing in the missing words and/or formulae in
Fig. 5.1.

A fixed volume of dilute sulfuric acid is placed in a conical flask. The formula

for the ion presentinall acid is ................oooiiiiii,

A few drops of a suitable indicator is added to the solution. Slowly, with
swirling, dilute sodium hydroxide is added from a burette into the flask until
the solution just changes colour. This method of preparing a salt by adding

a solution from a buretteiscalled ..........coooiii

The resulting solution will now have apH of ... This

type of reactioniscalled ...

Fig. 5.1 (2]

Write a balanced chemical equation for the reaction between dilute sulfuric acid,
H2SO0y4, and sodium hydroxide, NaOH. State symbols are not required.

When excess sodium hydroxide is added to sulfuric acid, the solution changes from
acidic to alkaline.

Samples of the solution are taken before and after the addition of excess sodium
hydroxide.

Describe a test that could be carried out on each sample, to show that the solution
had changed from acidic to alkaline.

[Turn over



(d) Fig. 5.2 shows the heating curve of sodium sulfate.
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Fig. 5.2

(i) Using Fig. 5.2, determine the melting point of sodium sulfate.

(ii) Explain why the temperature remains constant during the melting of sodium
sulfate.
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(a)

Boiling Point/ K

8

The boiling points of five hydrocarbons are shown in Table 6.1.
Four of the hydrocarbons are alkanes and the remaining hydrocarbon is an alkene.
Table 6.1
hydrocarbon A B C D E
number of carbon atoms per molecule 2 3 4 5 6
boiling point / K 170 235 250 | 290 330
(i) Plot a graph of boiling point against number of carbon atoms for these
hydrocarbons.
Mark each point with a cross (X). Draw a straight line of best fit.
400
350 —
300
250 —
200 —
150
0 1 2 3 4 5 6 7
No. of carbon atoms in
molecule

[2]

(ii)  Using the plotted graph in (a)(i), deduce which hydrocarbon is not an alkane?

[Turn over
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(b) Dodecane, C12H2s is a large molecule that can be broken down into X and ethene in
the laboratory using the setup, shown in Fig. 6.1.

mineral wool
soaked in
dodecane.

ethene
gas

pieces of
porous pot
(porcelain)
heat

Fig. 6.1

(i) Give the chemical formula of X.

(ii) Ethene can undergo further reactions, as shown in Fig. 6.2.

carbon dioxide and
water compound Y

hydrogen

oxygen + nickel
catalyst at

200°C

CoH4
ethene
Fig. 6.2

Draw the full structural formula of compound Y.

[1]

[Turn over
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(iii) Describe one test that could be used to distinguish between a sample of ethane
and ethene.
Name the reagent used and state the results obtained.

FEAG BN ot e

result With €thane ...

resultwith ethene ... ... [2]

7 Four different metals of the same surface area were separately added to equal volumes of
excess dilute hydrochloric acid.

Fig. 7.1 shows the volume of gas collected in the first 30 seconds in each experiment.

A

volume of gas
collected / cm?

metal A magnesium metal B iron

Fig. 7.1

(@) Name the laboratory apparatus that should be used to measure the volume of gas
produced at the end of each reaction.

......................................................................................................... [1]
(b) Place the metals in order of increasing reactivity.

......................................................................................................... [1]
(c) Suggest the possible identity of metal A.

......................................................................................................... [1]

[Turn over
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(d) (i) Write a balanced chemical equation, with state symbols, for the reaction
between magnesium metal with hydrochloric acid.

(i) Given that 28.5g of magnesium chloride crystals were produced, calculate the
number of moles of magnesium chloride crystals.

[2]
(e) Some calcium metal was added into a solution of metal B nitrate.

Explain, using the reactivity series of metals, whether any displacement reaction will
take place.

END OF PAPER
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PRELIM
SECONDARY 4 NORMAL ACADEMIC
SCIENCE CHEMISTRY 5105

Paper 3

1 B 2 C 3 B 4 A 5 B

6 D 7 B 8 A 9 C 10 A

11 C 12 B 13 A 14 A 15 C

16 C 17 D 18 B 19 C 20 C

Section A and B (Paper 4)

Qn | Answer Marks

1a Difference in Boiling points [1]

1b acetone [1]

2a Sulfur dioxide and oxides of nitrogen [1]

2b Acids rain: corrode limestone building 1]

Kill marine life [1
Kill plant

3a Reactivity decreases down the group. [1]

3b Hot sodium needed [1]

3ci | Substitution reaction M1

3cii | CHq + Bro = CH3Br + HBr [1]

4a During sublimation, the particles move further apart. From vibrating at [2]
fixed position to moving freely in all directions at high speed.

(if students only state move further apart, give 1 mark)
4bi Made up of only 2 afoms [1]
4bii
[1]
<
N\ N7

4biii | The weak intermolecular forces between iodine molecules thus small | [1]
amount of energy is needed to overcome these forces.

53 H* 2 correct
titration answers — [1]
seven /7 4 correct
neutralisation answers — [2]

5b H2S04 + 2 NaOH—> Na:S04 + 2 H20 [1]

5¢c test: addition of methyl orange / litmus / universal indicator 1
observation when acidic: red / red / red [1] for both
observation when alkaline: yellow / blue / blue observations

5di 3400 °C [1]

5dii | Heat energy is absorbed to overcome the attractive forces between the | [2]
solid particles so that the solid can be change to liquid state. Thus
temperature remains constant.

Gai All points plotted correctly. [1]

Best fit straight line

[1]




Gaii

Hydrocarbon B

[1]

6aiii | Propene [1]
6bi C1oH2 [1]
Bbii [1]
H H
H—C—C
] N
H H
6biii | reagent: bromine selution 1
result with ethane: remain reddish brown [1] for both
result with ethene:brominé decolourised observation
7a Gas syringe [1]
7b metal B, iron, metal A, magnesium [1]
1c Zinc / Aluminium [1]
7di Mg (s) + 2 HCI (aq) - MgCl; (aq) + H2 (g) [2]
1m for balanced chemical equation
1m for correct state symbols
Zdii 28.5 Calculation of Mr:
number of moles = ————— [1]
24+4+35.5%2
Answer: [1]
=0.3mol [1]
Te Yes, calcium will displace metal B because Calcium is more reactive than | [1]

metal B [1]
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