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21 Bromine is a liquid at 20 °C.

What is the melting point and boiling point for bromine?

melting point/ °C boiling point/°C
A -22 -3
B -8 -33
Cc -7 59
D 25 103

22 A label is missing from a bottle of colourless solution Q.

In order to identify the solution two chemical tests are carried out.

test 1: When magnesium is added to solution Q, bubbles of colourless gas is given
off which extinguishes a lighted splint with a pop sound.

test 2: 1 cm?® of nitric acid is added to another sample of Q. The a few drops of silver
nitrate solution is added. A white precipitate is formed.

What is Q?

A calcium hydroxide
B hydrochloric acid
C iron(IT) carbonate
D zinc(IT) hydroxide

23 An element Y has two isotopes, 238Y and 2%Y.

How does 238Y differ from 23%Y?

A It has 3 more neutrons and 3 more electrons.
B It has 3 more neutrons.

C It has 3 more protons and 3 more electrons.
D It has 3 more protons.
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24 Substance X contains one of the three substances P, R or S.

Two chromatograms of the four substances were obtained using different solvents.
The diagram below shows the results obtained.

solvent front
solvent 1 solvent 2

start line

- - N -\ \ - - - N
L L L ) L L L L

X P R S X P R S

What does X contain?

A P only
B R only
C either Por R
D either Ror S

25 Which of the following changes will result in the particles moving at a higher speed?
A Brz (g) — Br2 (1)
B 2 (9) — 12 (s)
Cc H20 (I) > H20 (s)
D

CO; (s) — CO2 (9)
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The diagrams below show atoms of different elements represented by O, © and @ .

%

L O

.Oo O 080 8
o o ©
I I I

v

Which diagram shows a pure compound and a mixture of elements respectively?

mixture of elements

pure compound
A 111
B 111
C v
D v

I

II

II

A newly discovered element, Xylonium (Xy), is placed in Group II of the Periodic Table.
Which is the correct chemical formula for its sulfate?

A Xy2S04
B Xy(SO04)
C Xy2(S04)2
D

XySO4

The table below shows the melting point and the electrical conductivity when in molten
state and in solid state of substances A, B, C and D.

Which substance best represents a compound formed between a metal and non-metal?

i int conducts electricity
metting poin when in solid state when in molten state
A Low Good Good
B High Poor Good
c Low Poor Poor
D High Poor Poor
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Ethane burns completely in oxygen as shown in the equation.
2C2He (g) + 702 (g) = 4CO2 (g) + 6H20 (1)

If 15 cm?® of ethane is burnt in excess oxygen, calculate the volume of the carbon dioxide
obtained at the end of the reaction, measured at room temperature and pressure.

A 20.0 cm?®
B 30.0 cm?®
Cc 40.0 cm3
D 50.0 cm3

The reaction between hydrochloric acid and magnesium is shown.

2HCI + Mg — MgCl, + H,

Which volume of 1.0 mol/dm?® hydrochloric acid is needed to react completely with 2.4 g of
magnesium?

A 10 cm?®
B 20 cm?®
C 100 cm3
D 200 cm?

The following equation shows the reaction of zinc sulfide forming zinc and sulfur in the
extraction of zinc from its ore.

nS — Zn + S

Which statement about this reaction is correct?

A Zinc gains electrons to form zinc ions.
B Zinc loses electrons to form zinc ions.
C Zinc ions gain electrons to form zinc atoms.
D Zinc ions lose electrons to form zinc atoms.
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Which oxide reacts with both acids and alkalis?

O O W

Which element can only be extracted by electrolysis?

A

B
C
D

carbon monoxide
sulfur dioxide
lead(IT) oxide

calcium oxide

lead
silver
sodium

zinc

Which process is exothermic?

A

B
C
D

burning petrol in a car engine
cracking of petroleum fractions
fractional distillation of petroleum

melting bitumen for roads
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The air taken from a newly discovered planet contains the following gases.

gas concentration (%)
carbon dioxide 20
hydrogen 40
ammonia 10
oxygen 30

The apparatus below was set up with a 100 cm?® sample of the air taken from the planet in
the graduated tube. The volume of the sample was measured at regular time intervals until
no further change in volume took place.

sample of
atmosphere —_|
from planet |~

amw— Moist iron filings

{_~graduated tube

What is the volume of gas left in the tube?

A

B

Cc

D

20 cm?
30 cm?®
70 cm?

80 cm?

Substance Y turns a solution of acidified potassium manganate (VII) from purple to
colourless.

What must solution Y contain?

A

B
Cc
D

an alkali
an ammonium salt
a reducing agent

an oxidising agent
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37 Some metals will react with the solutions of the salts of another metal. The following ionic
equations illustrate the reactions of metals copper, iron, zincand Y.

Cu + Y > no reaction
Fe + Cu®* > Fe?* + Cu
Y +Zn?* > Y?* + Zn
Zn + Cu** > Zn*" + Cu
Zn + Fe** > Zn** + Fe

Zn + Y#* 5 no reaction

From the ionic equations, deduce the correct order of reactivity of the metals.

most reactive least reactive
A Cu Fe Zn Y
B Y Fe Zn Cu
Cc Y Zn Fe Cu
D Zn Y Cu Fe

38 Which compound is unsaturated and reacts with sodium carbonate?

A B
e Ll H WO
Hman S C—H H—C—C—C—0—H
H [
H H
C D
S R
H—C=C—C—0—H H—C=C—C—O0—H
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39 Calcium carbonate is placed in a flask on weighing balance and dilute hydrochloric acid is
added. The total mass of the flask and its content is recorded every 200 seconds.
250 I
(RN S
"]
- 200 —
|
E 150
2
a
T 100
;
E:
50
200 400 600 00 1000 1200 1400
time | 8
At which time is the reaction the fastest?
A 100s
B 200s
C 400s
D 800s
40

A mixture of chlorine and excess propane was exposed to bright light. When the light was
switched on, the mixture in the flask began to bubble, giving off a colourless gas.

Colourless gas
-

Bright light

:\\: Chlorine and
\\A

propane

What is the colourless gas?

A  chlorine B  hydrogen
C hydrogen chloride D propane
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Section A (45 marks)
Answer ALL the questions in the spaces provided in this section.

Table 1.1 lists the number of protons, neutrons and electrons in several different particles.

Table 1.1
particle number of protons| number of neutrons | number of electrons
(not chemical symbols)
C 1 0 1
D 3 3 2
E 7 7 7
F 8 9 8
G 8 10 8
H 9 10 10

Which of the particles, C, D, E, F, G and H in Table 1.1, fit into each of the following
descriptions

(@) anatoms with mass numberof18 L [1
(b) an atom with 5 electrons in its outer shell L [1]
(¢) anionofametal [1]
(d) atoms of isotopes of the same element ... and ......... [1]
(e) a negatively chargedion [1

[Total: 5]



2 Table 2.1 gives the melting points and boiling points of Group I and Group VII elements.

Table 2.1

element melting point/ °C boiling point/ °C
Group I lithium 180 1330

sodium 97.8 890

potassium 64 774
Group VII chlorine -101 -35

bromine -7 59

iodine 114 184

(@) (i) The trends in melting points and boiling points for elements in Group I differ from
those in Group VII.

Describe the trend down each group.

...................................................................................................... [2]
(ii) Describe two other trends down Group VII.
...................................................................................................... [2]
(b) (i) All of the elements in Group VII are diatomic.
Explain the meaning of diatomic.
...................................................................................................... [1



(ii) Draw a “dot and cross” diagram to show the bonding in a chlorine molecule.

Show the outer electrons only.

(2]
(¢) (i) Sodium and chlorine react together to form sodium chloride.
Draw the “dot and cross” diagram to show the bonding in sodium chloride.
[2]
(ii) Explain why sodium chloride can conduct electricity in molten and aqueous
state but not in solid state.
...................................................................................................... [2]

[Total: 11]



The boxes in Fig 3.1 contain descriptions of five different substances K, L, M, N and O.

A solid, K, which melts on
heating to a yellow liquid that
into a

cannot be made

simpler substance.

Fig 3.1

A chemical reaction takes
places and heat is liberated
when this white solid, L, is

formed.

When this blue liquid, M, is
distilled, a colourless liquid is

collected.

A white solid, N, that can be
separated into two different
substances by adding water

and filtering.

A colourless substance, O,
with a fixed melting point and

a fixed boiling point.

Decide whether each substance should be classified as an element, compound, mixture or
either an element or compound. Show your decision by putting a tick (v ) in one box correct
box for each substance in Table 3.1.

Table 3.1
substance element compound mixture either an
element or a
compound

K
L
M
N
(o)

[5]

[Total: 5]



4 Salts can be prepared by using reactions of acids.

(a)

(b)

(c)

The table shows some names and formulae of salts.

Complete the Table 4.1 by filling in the missing information.

Table 4.1

name of salt

formula of salt

name of acid used

to make the salt

name of the other
compound used to

make the salt

potassium sulfate K2SO4
sodium chloride NaCl hydrochloric acid
magnesium nitrate Mg(NO3s)2 nitric acid

copper(Il) sulfate

sulfuric acid

copper(II) oxide

[5]

Write a balanced chemical equation for the reaction between copper(Il) oxide and

sulfuric acid.

Describe how to obtain pure, dry crystals of copper(Il) sulfate from the resulting
solution in the reaction in (b).



(d) Name two salts that are prepared by precipitation.

.................................................... [2]
[Total:11]
Poisonous oxides of nitrogen and carbon monoxide are released from car exhausts and
cause major pollution issues.
(a) State one harmful effect of each pollutant on human health.
(i) oxides of nitrogen
...................................................................................................... [1
(ii) carbon monoxide
...................................................................................................... 1

(b) The harmful gases are converted to less harmful ones before they are released from
car exhausts as shown in the chemical equation below.

(i) Balance the chemical equation above. [1]
(ii) State which substance is reduced and give the reason for your answer.
SUDSEANCE rEAUCEA ...

1S T

[Total: 5]



6

Fig 6.1 below shows some reactions of an aqueous salt, F.

Fig 6.1

white precipitate G

barium nitrate
solution

sodium hydroxide

green
precipitate H

solution

aqueous salt

left exposed to air

yellow solution

\ 4

F

Name the substances F, G, H, J and K.

J

sodium hydroxide
solution

red-brown precipitate
K

[5]
[Total: 5]



The properties of a substance make it suitable for particular tasks.
Complete Table 7.1 by naming a suitable substance for each task.

Table 7.1

task substance needed.

repairing road surfaces

lowering the acidity of the soil

making margarine from vegetable oils

[3]

[Total: 3]



Section B (20 marks)
Answer any two questions in this section.
(@) Explain, including relevant chemical equations, how iron is extracted from its ore in a

blast furnace.

(b) Iron from blast furnaces is usually mixed with other element to form alloys.
Name one of these alloys and give a reason why this alloy is preferred to iron from

blast furnaces.

(c) Calculate the mass in grams, and the volume in dm?, measured in room temperature

and pressure, of carbon dioxide formed in producing 10 000 g of iron.

[4]
[Total: 10]

10



(@) Crude oil is separated into several useful substances in a fractionating tower. Describe

the separation process.

.............................................................................................................. [3]
(b) Organic compounds are placed in an homologous series.

(i) Give two characteristics of an homologous series.
...................................................................................................... [2]

(ii) Write the general formula for the homologous series of alkanes.
...................................................................................................... [1]

(iii) Name and write the chemical formula of the first member of the homologous
series of alkanes.
...................................................................................................... [2]

11



(c)

The alkenes include ethene, C;Hs4. This compound undergoes addition

polymerization to form addition polymers.

(i)

(i)

Draw the structural formula of ethene.

(1]

Draw two repeating units of the addition polymer formed by ethene.

[1]

[Total: 10]

12



10 (a) (i) Explain how coating iron with paint prevents iron from rusting.

(ii) A student wants to investigate if salt water speeds up the rusting process.

Describe a laboratory investigation that can be used to decide if salt water speeds
up rusting.

You are provided with the two iron nails.

13



(b) Iron reacts with steam to form the dark brown solid Fe3O4 and a colourless gas.

(i) Write a balanced chemical equation for this reaction

(ii) Describe a positive test to identify the colourless gas.

[Total: 10]

END OF PAPER 3

14



DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(IT) hydroxide light blue
iron(IT) hydroxide green
iron(I1I) hydroxide red-brown
lead(II) hydroxide white
zinc hydroxide white

15
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Fuchun Secondary School

Secondary 4 Express

Science Chemistry (5076)

Prelim Examination 2019

Marking Scheme

Question | Answer | Question | Answer
1 C 11 C
2 B 12 C
3 B 13 C
4 B 14 A
5 D 15 Cc
6 A 16 Cc
7 D 17 C
8 B 18 C
9 B 19 A
10 D 20 Cc
Section | Answer marks Markers report
A
Ala G 1
A1b E 1
Alc D 1
A1d F.G 1
Ale H 1
A2ai Down group I, melting point and boiling point 1
decreases.
Down group VII, melting point and boiling 1
point increases.
A2aii Down the group, Any
The density increases, Two
The color darkens 2m
The reactivity decreases
A2bi Two atoms chemically bonded together 1 Badly done
A2bii Covalent bond sharing of two electrons
1
Correct number of unshared electrons for
chlorine atoms
1
Outer shells only —penalise 1m
A2bii Correct charge and electrons for Na ion

Correct charge and electrons for Cl ion
All shells must be drawn —penalise 1m




A2bii

In solid state, the ions are held together by
strong electrostatic forces of attraction in
a giant lattice structure. They cannot
conduct electricity

In aqueous and molten state, the ions are
mobile and can conduct electricity

Wrong keywords
such as electrons
and atoms were
used instead of
ions

A3 K: element
L: compound
M: mixture 1x5
N: Mixture
O: Either an element or compound
Ada Many students
Potassium sulfate: sulfuric acid, potassium gave “ potassium”
hydroxide, (do not accept potassium) and “sodium” as
Sodium chloride: Sodium hydroxide/sodium answers.
carbonate They also gave
Magnesium nitrate: magnesium 175 examples of other
Copper(ll) sulfate: CuSO4 salts instead of
reagents
Adb CuO + H2S04 = CuSO, + H,0
2
Adc Evaporate/heat the solution till saturation 1 Badly done.
Leave it to cool and crystallise. Students need to
know the steps of
Collect the crystals by filtration, rinse with 1 salt prep.
little deionised water.
Press dry between sheets of filter paper.
Add Any 2 insoluble salt, 1x2 Badly done
Lead chloride, silver chloride, Many students
Barium sulfate, lead sulfate, calcium sulfate forgot their
Or any carbonate other than SPA insoluble salts and
carbonates. gave even
hydroxides
Must be name and not chemical formula observed in QA as
answers.
AS5ai Respiratory probelms /breathing difficulties 1
Ab5aii Combines with haemoglobin in blood and 1 For CO, improper

prevent oxygen from being transported
around the body, leading to brain damage or
death

answers such as
“fuse with blood
cells” or “ reduce
amount of
haemoglobin” were
unacceptable.




A5b

2CO + 2NO - 2CO2 + N2

A5bii

Substance reduced: NO

Reason: NO is reduced as it loses oxygen to
form Na.
Starting and ending species with reason must
be given

A6

F: Iron (Il) sulfate
G:Barium sulfate
H:lron(Il) hydroxide
J: Iron(ll1) sulfate

K: Iron (lll) hydroxide

Must be names and not chemical formula

1x5

They could

recognise what

species is reduced
but cannot explain.

Quoted wrong

oxidation state for

nitrogen in NO.

A7

Bitumen
Calcium oxide/ calcium hydroxide
Hydrogen

1x3

Could not identify

hydrogen.

Section B

B8a

C+ 0O, > CO
In the blast furnace, Carbon in coke burns
in air to form carbon dixoide.

CO, +C > 2CO
Carbon dioxide further reacts with coke to
form carbon monoxide.

Fez03 + 3CO = 2Fe + 3CO:>
Carbon monoxide then reduces iron(lll)

oxide, haematite, to form molten iron and
carbon dioxide.

leqn

Teqn

leqn

1m for all
the three
proper
descriptions

Those

who

attempted managed
to at least get the

equations right.

B8b

Steel is an alloy of iron.
It is stronger and harder than iron.

1
1

B8c

No of moles of 10000g of iron
= 10000/56 mol

No of moles of carbon dioxide
= (10000/56 ) x 3/2 mol

Volume of CO; =
(10000/56) x 3/2 x 24
= 6428.57 dm?

1




Mass of CO,=
(10000/56) x 3/2 x 44 =
11 785.71g

All units not correct/ or not
given- penalise 1m

Allow ecf accordifng to egn
given by student in 8bi

B9a Crude oil is heated until it 1 Many inappropriate
becomes vapor. keywords.
The vapor cools and Students ans were
condenses in the fractionating highlighted for
tower and is collected into teachers to refer to.
different fractions according to
their different boiling points.
The fraction with the lowest
boiling point will condense and ’
be collected at the top of the
fractionating tower.
The fraction with highest 1
boiling point will condense and
be collected at the bottom of
the fractionating tower.
B9bi They have the same functional group; Same vs Similar
They have the same general formula; Any two Example similar
They differ by one —CH> group; (2m) functional group or
They have the similar chemical properties similar general
formula is different
from same
functional group
and same general
formula.
B9bii | CoHone 1
B9biii Methane, CH4 1 Students did not
1 recall formula for
methane
B9ci Draw C2H4 1
B9cii 1 Badly done.

Either drew three
units or ended the




chain by adding
hydrogen atoms

B10ai Paint acts as an protective layer, 1 Many did not
mention protective
Prevents contact with oxygen and water 1 layer
B10aii | Measure the mass of each nail and record it | 1 Badly done.
as No and Mo. Students want to
Place nail in a test tube labelled N filled with time the rusting
distilled water. Place the second nail in a 1 process. Students
test tube M filled with saltwater. were highlighted for
Leave the test tubes in the lab for a week. teachers to take
Measure the dry mass of each nail and label | 1 note of
itas N1 and M1.
Calculate the mass gain as N1-NO and M1-
Mo.
The one with the higher mass gain has 1
rusted more.
1
B10bi 3Fe + 4H,0 > Fe304 + 4H3 2
B10bii | Insert a lighted splint. 1

If the gas extinguishes the flame with a pop
sound, it is hydrogen.
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