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One of the instructions for an experiment reads as follows:
‘Add about 30 cm?® of hydrochloric acid into a conical flask.’

Which of the following apparatus should be used to measure the stated volume of
acid?

burette
beaker

pipette

oo m >

measuring cylinder

The following diagram shows the result of a chromatogram obtained from two
mixtures, X and Y.

0 0

0 0

00 0 0
0

00 0

X ¥ P a R s T

Which of the substance(s) is/are present in mixture Y but not mixture X?

A Sonly
B Tonly
C QandSonly
D RandTonly



3 A chemist discovered four unknown solids W, X, Y and Z during a research trip. He
conducted a few experiments to identify these solids. Below are the results of these
experiments.

Solid W Solid X
Solid W has a constant composition Solid X is coloured grey and is attracted
and decomposes into two elements to a magnet. It cannot be decomposed
when heated. into anything simpler.

Solid Y Solid Z
Solid Y is coloured white. Only some Solid Z is black. It can be formed by
parts dissolve in an excess of water. strongly heating copper in oxygen.

Which of the above solid can be classified as a compound?

Solid W only
Solid Y only
Solid Xand Y
Solid Wand Z

o B R v B

4 The table gives data about four substances.

In which substance are the particles far apart and moving randomly at high speeds at room

temperature?
melting point / °C boiling point / °C
A 62 149
B -18 82
C -128 -25
D 1050 1648



5 The graph below shows the trend of a property of the elements in period 3.

o R, N W A

aml

-1 11 12 13 14 1 H I;IJI 18

Property

Atomic number
What is the property?

charge of ions
ease of gaining electrons

number of electron shells

oo w >

number of valence electrons

6 The nucleon number and proton number of an atom of U and an atom of V are shown.

U Vv
nucleon number 23 24
proton number 11 10

An atom of U has fewer electrons than an atom of V.
An atom of U has fewer neutrons than an atom of V.
U is above V in the same group of the Periodic Table.

OO m >

U is in the same period in the Periodic Table as V.



Which of the following could be magnesium oxide?

melting point/ | boiling point / electrical conductivity of
°C °C solid liquid solution in
water
A -112 -83.7 poor poor good
B 660 2470 good good insoluble
C 801 1413 poor good good
D 1610 2230 poor poor insoluble

The bonding in sulfuric acid can be represented by the structure shown.
0]
S
O

What is the total number of electrons in the covalent bonds surrounding the sulfur
atom?

H—O O—H

6
8

10
12

OO m >

Solution X turns aqueous potassium iodide from colourless to brown.
What must solution X contain?

an alkali
a reducing agent

an oxidising agent

OO m >

an ammonium salt




10 A thermometer is placed in water and the temperature is measured as shown.

/thermometer

An endothermic change takes place as a solid is dissolved in the water. The
temperature changes by 5.0 °C.

What is the final temperature shown by the thermometer?

37.5°C
38.0 °C
47.5°C
48.0 °C

O o W >

11 Hydrated magnesium sulfate has the molecular formula MgSO4.5H20. What is the
relative molecular mass, My, of hydrated magnesium sulfate?

110
206
210
220

(o o T v e B

12 What is the mass of sodium hydroxide present in 0.5 dm?® of 2.5 mol/dm? sodium
hydroxide solution?

1.25¢g
59
50 g
200 g

oo m >



13 Which of the following compounds has the most number of atoms?

1 mol of NH4NO3

1 mol of CO(NH2)2
1 mol of (NH4)2COs3
1 mol of NH4Cl

o B R v B

14 Which of the following is not a reason for recycling metals?

A The supply of metal ores on the earth is limited.
Extraction of metal from metal ores requires fossil fuels which are finite.

Recycling of metals causes less pollution than extracting metals from metal ores.

O 0O W

Recycling metals is more expensive than extracting metals from metal ores.

15 Which pair of substances act as reducing agents in the blast furnace?

carbon and oxygen
carbon and carbon monoxide

carbon dioxide and oxygen

oo m >

carbon dioxide and carbon monoxide

16 A salt is prepared by titration by reacting a carbonate and an acid. Which of the
following shows the correct solubilities of carbonate, acid and salt?

carbonate acid salt
A soluble soluble soluble
B insoluble soluble soluble
C soluble soluble insoluble
D insoluble soluble insoluble



17 Carbon monoxide is a pollutant emitted from car exhausts.
Which of its properties makes it harmful to humans?
It has no colour, taste or smell.

It has a corrosive action on lung tissue.

It forms a stable compound with haemoglobin causing lack of oxygen.

oo w >

It combines with oxygen in the lungs resulting in breathing difficulty.

18 Which gas is the main cause of damage to stonework on buildings?

methane
nitrogen

carbon monoxide

oo m >

sulfur dioxide

19 Which property of the alkanes does not increase as the relative molecular mass
increases?

boiling point
flammability

density

oo w >

viscosity



C—C
‘H

CH5 CF,

H
Which formula shows a part of the polymer chain formed from 3 molecules of the

20 The following formula represents a monomer.
monomer?
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DATA SHEET

Colours of some common metal hydroxides

aluminium hydroxide white
calcium hydroxide white
copper(ll) hydroxide light blue
iron(Il) hydroxide green
iron(lll) hydroxide red-brown
lead(Il) hydroxide white
zinc hydroxide white
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Section A

Answer all the questions in this section in the spaces provided.

A1 Details of the oxides of elements in Period 3 of the Periodic Table are shown in
Table 1.1.

group number | | I I \Y, v VI Vil 0
of elements

formula of Na,O | MgO | Al,O3 | SiO; | P,Os | SO; | Cl,O | None

oxide

approximate

melting point 900 | 3000 | 2000 | 1500 | 600 20 -20

of oxide /°C

Table 1.1

(@) Name the oxide that will react with both acids and alkalis. [1]
(b) Explain why Group 0 elements do not form oxides. [1]
(c) (i) Draw the ‘dot and cross’ diagram of Na.O and CI20. [4]

Show only valence electrons.

Na20:



Cl20:

(if) Na20 and CI20 has boiling points 1950 °C and -123 °C respectively. [3]
Using structure and bonding, explain the difference between the melting
point of Na20 and CI20.

[Total: 9 marks]



A2 Linoleic acid is an unsaturated carboxylic acid used to make fats. It has the
structural formula shown below.

| T i
I

H —(|3—(CH2)4—C =C—C—C=C—(CHx);—C—OH

|
H H

Diagram 2.1

(a) Explain the term unsaturated.

(b) Name the two functional groups present in Linoleic acid.

(c)

Functional group L: ...

Functional group 2: ...

State the observations if the following reagents were added to Linoleic

acid.

(i)

(ii)

aqueous bromine

universal indicator

[Total: 5 marks]

[1]

[2]

[1]

[1]



A3 An experimental set-up to determine the speed of reaction between marble
chips, CaCOs, and 0.1 mol/dm? of excess dilute hydrochloric acid is shown in
Figure 3.1. The reaction starts when the thread is released and marble chips

in the small test-tube is mixed with dilute hydrochloric acid.

WI
oY cotton wool
thread
small test tube conical flask
marble chip \
dilute hydrochloric
3 i acid
electronic ' ' stopwatch
mass —————

balance
Figure 3.1

A graph of mass against time was plotted to measure the speed of reaction.

Mass/g

256.60
X

256.50 \\
256.40

256.30 \

256.20 \

256.10

256.00 \
255.90

255.80

255.70
0 1 2 3 4 5
Time taken/min

(a) Explain why the mass of the reaction mixture decreases as the reaction

proceeds.

(b) Using the graph, state what happens to the speed of reaction as time

increases. Explain your answer using collision theory.

[1]

[2]



(c) Sketch on the graph above, the results obtained if

(i) 0.05 mol/dm? of hydrochloric acid is used, [1]
(ii) powdered marble is used. [1]
(d) Using collision theory, explain your answer in (c)(i). [2]
(e) Calculate the number of moles of carbon dioxide produced in the [1]
reaction.

[Total: 8 marks]



A4 The flow chart below describes some of the properties and reactions of several

substances.
green solution
A
dilute HCI and
excess aqueous barium chloride
v
white precipitate
B
(in green solution)
green solution filtration white precipitate
C < > B
aqueous sodium hydroxide
\ 4
green precipitate _ red brOWn precipitate
g E
D Reaction F
(@) Suggest the identity of the following substances: [5]
A
B
C
D
E
(b) Write an ionic equation for the formation of white precipitate B. [1]
(c) State the name of reaction F. Explain your answer using the gain or loss [2]

of electrons.

[Total: 8 marks]



A5 To separate the components of clean air industrially, the air must be cooled to
-200 °C before entering a cryogenic (low temperature) air separation unit as
shown in Figure 5.1.

liquid nitrogen
—

cryogenic air

separation unit liquid argon

—>
—>
—_— liquid oxygen
—
liquid air

\ /

Figure 5.1
(@) Deduce the separation method used in Figure 5.1. [1]

(b) Describe what happens to the movement and arrangement of air particles [ 2]
as it is cooled to -200 °C.

(c) After separation of the components of air, the gases are stored in gas [2]
tanks. The technician accidently mixed up the gas tank labels between
oxygen gas and nitrogen gas.

Suggest a chemical test that can be used to distinguish between the gas
tank with oxygen gas and the gas tank with nitrogen gas.

[Total: 5 marks]



A6 Solid Rocket Boosters (SRBs) are the main source of thrust for the Space
Shuttle during the first two minutes of flight. The main components in SRBs are
aluminium and ammonium perchlorate that reacts to produce a lot of heat and
energy for the space shuttle to take off.

The chemical equation for the reaction can be represented as:
10 Al + 6 NH4ClIO4 —>» 4 Al203 + 2 AICI3 + 12 H20 + 3 N2

(@) Suggest whether the reaction between aluminium and ammonium [2]
perchlorate is an exothermic or endothermic reaction. Explain your
answer.

(b) (i) Calculate the oxidation state of chlorine in ammonium perchlorate, [1]
NH4ClOa.

(i) In terms of change in oxidation state, explain whether chlorine is [2]
oxidised or reduced in the reaction.

[Total: 5 marks]
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A7 Table 7.1 shows the proportions of some of the exhaust gases released by a

car.
gas % in exhaust gas

carbon dioxide 6.0

carbon monoxide 4.0

oxygen 8.0

unburnt hydrocarbon 1.5

nitrogen oxides 0.2

sulfur dioxide trace
Table 7.1

(a) Explain how this data shows that complete combustion is not taking place [ 1]
in the car exhaust.

(b) (i) Explain how nitrogen oxides are formed in the car exhaust. [2]
(if) State and explain the environmental effects of nitrogen oxides. [2]

[Total: 5 marks]
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Section B

Answer any two questions.
Write your answers in the spaces provided.

B8 Table 8.1 shows the properties of some compounds.

substance chemical formula solubility in water pH
potassium sulfate soluble
HNO3 soluble 1.0
silver chloride /
barium hydroxide soluble
CaCOs insoluble
Table 8.1
(@) Fillin the blanks in Table 8.1. [4]
(b) (i) State the method used to prepare potassium sulfate. [1]
(i) Describe, with named reagents, the method used to prepare [3]

potassium sulfate solution.

(c) Write chemical equation, with state symbols, for the reaction between [2]
nitric acid and calcium carbonate.

[Total: 10 marks]



B9

12

Four different metals, A, B, C and D are tested in a laboratory. Their results
are shown in Table 9.1.

metal observations
A Has to be hot before it reacts with steam.
B Does not react with steam. Reacts slowly with hydrochloric acid.
C Only metal to react with cold water. The reaction with water is
steady but not explosive.
D Does not react with dilute sulfuric acid.

Table 9.1

(a) Place the metals, A, B, C and D in increasing order of reactivity.

(b) One of the metals in Table 9.1 is magnesium.

(i)

(ii)

(iii)

Which metal, A, B, C or D could be magnesium?

Write a balanced equation for the reaction of magnesium
described in Table 9.1.

Calculate the volume of gas evolved from reacting 2.4 g of
magnesium.

[1]

[1]

[1]

[2]



13

(c) One of the metals in Table 9.1 is an alkali metal.

(i) Which metal, A, B, C or D could be an alkali metal? [1]

(i) State two physical properties of alkali metals that differs from [2]
other metals.

(iii) State and explain the chemical reactivity of alkali metals down [2]
the Group.

[Total: 10 marks]

B10 Petroleum is a complex mixture of hydrocarbons. Table 10.1 shows the
fractions obtained and the amounts produced by fractional distillation
compared with the amount required.

fraction percentage produced percentage
(supply) required (demand)
petroleum gas 3 4
petrol 14 45
naphtha 9 3
kerosene 15 7
diesel 10 22
heavy oil and bitumen 49 19
Table 10.1
(@) State one industrial use for naphtha. [1]

(b) (i) From Table 10.1, state the fraction which has demand exceeding [ 1]
the supply by the greatest amount.



14

(ii) Name a chemical process that is used to meet the demands of [1]
the fraction stated in (b)(i).

(c) Hydrogen is produced as one of the products from the chemical
process in (b)(ii). Hydrogen undergoes addition reaction with alkenes.

(i) State the conditions for addition of hydrogen to alkenes. [1]

(ii) Draw the chemical equation, with full structural formula, for [2]
addition of hydrogen to propene.

(d) Ethanol can be produced by fermentation of glucose. [4]
Describe, with the use of a chemical equation, how fermentation is
carried out to produce pure ethanol.

[Total: 10 marks]

End of Paper
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DATA SHEET

Colours of some common metal hydroxides

aluminium hydroxide white
calcium hydroxide white
copper(ll) hydroxide light blue
iron(Il) hydroxide green
iron(lll) hydroxide red-brown
lead(Il) hydroxide white
zinc hydroxide white
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