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This Question Paper consists of 9 printed pages.
MULTIPLE CHOICE QUESTIONS (40 marks)

1 A student measures 2.0 g of calcium carbonate and adds it to 20 cm?® of dilute hydrochloric
acid at different temperatures. He measures the time taken for the reaction to stop.

Which of the following apparatus is needed for the experiment?

electronic stopwatch filter funnel measuring | thermometer
balance cylinder

A V V V v x

B v V x v v

c V x V v v

D x v v x v

2 Which changes occur when a liquid at 50°C becomes a gas at 120°C?

attractive forces separation of | energy of particles
between particles particles

A decrease decreases increases

B decreases increases increases

C increases decreases decreases

D increases increases decreases

3 Which diagram represents the arrangement of particles in a gas?

A B

Vo




4 A beaker contains a mixture of ethanol and water. Which method could be used to separate
the mixture of ethanol and water and the corresponding purity check for the separated

ethanol?
method of separation purity check
A filtration observe the colour and scent
B fractional distillation observe the colour and scent
C fractional distillation measure the boiling point
D simple distillation measure the boiling point

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

0 0

0 0

0 0 0 0
0

3 0 O . e e

X__ Y P Q R S T

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

Q and S only
R and T only
S only
T only

OO w>»

6  Which statement(s) about isotopes of the same element is/are correct?

I  They are atoms which have the same chemical properties because they have the same
number of electrons in their outer shell.

Il They are atoms which have the same number of electrons and neutrons but different
number of protons.

[l They are atoms which have the same number of electrons and protons but different
number of neutrons.

land Il
[ and Il
Il only

[l only

o0 w>»
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7  Which diagram shows a positively-charged ion?
A
0O, key

(®) electron

@ proton
(™) neutron

77y nucleus

8 When substance X and substance Y are heated together, substance Z is produced.
The chemical equation of the reaction is as follows:
X+Y>2Z

A molecule of Z has the following structure:

Which of the following statements is true about X, Y and Z?

X can be either an element or compound.

Z is a mixture of X and Y.

Z is an ionic compound with chemical formula X2Y 5.

Z has similar chemical properties as compared to X and Y.

oo w>»

9 When sodium is added to water, a gas is produced.
Which of the following is true when potassium is added to water instead?

No gas is produced.

The reaction is slower.

More energy is given out.

A smaller volume of gas is produced compared to gas produced for sodium.

OO w>»



10

11

12

When copper (ll) nitrate is heated, it decomposes to form copper (Il) oxide, nitrogen dioxide
gas and oxygen gas. The chemical equation of the decomposition of copper (ll) nitrate is as
follows:

2Cu(NO3)2 (s) = 2CuO(s) + 4NO2(g) + O2(9)

What is the mass of copper (ll) nitrate that has decomposed if 4.0g of copper (Il) oxide is
produced?

12.6 g
949
18.8 g
6.3¢

o0 w)>»

Many countries have taken measures to ensure that the amount of sulfur in unleaded petrol
and diesel fuels are kept low.

Which of the following could be the reason for such measures?

To reduce the amount of fuel used in motor vehicles.
To increase the acidity of the rain.

To reduce incomplete combustion.

To prevent the pH of soil from decreasing.

oo w>»

Fresh distilled water has a pH value of 7.0. However after it was left standing in the open for a
short time, the pH was observed to drop below 7.0.

Which of the following ions caused the drop in pH value?

ammonium ion, NH4*
chloride ion, CI
hydrogen ion, H*
hydroxide ion, OH"

o0 w>»
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13 Lead (ll) carbonate reacts with both nitric acid and sulfuric acid. In what ways are the two
reactions the same?

| Water is formed.
Il Agasis produced.
Il A white precipitate is obtained.

Il only
[I'and I
land Il

[, Il'and Il

o0 w>»

14 Excess calcium carbonate was added into 100 cm? of 1.0 mol/dm? of hydrochloric acid.
The curve Y represents the results obtained when the volume of gas collected was
plotted against time.

Volume l Y
of gas
/cm3

Z

= Time/ s

The experiment was repeated using different volumes and concentrations of hydrochloric acid.
Which change could produce curve Z7?

50 cm? of 1.0 mol/dm?® hydrochloric acid
25 cm?® of 1.0 mol/dm? hydrochloric acid
50 cm? of 2.0 mol/dm? hydrochloric acid
25 c¢cm?® of 2.0 mol/dm? hydrochloric acid

o0 w>»
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Experiment X Y Y4
Does the metal liberate hydrogen yes no yes
from dilute hydrochloric acid?

Is the metal oxide reduced by yes yes no
heating with carbon?

most reactive —»> least reactive
A X Z Y
B Y X Z
C Z X Y
D Z Y X

16 The chart below shows four iron plates under different conditions.

plate 1 plate 2
Exposed to moisture only, Exposed to air and moisture, kept
wrapped with a copper foil in a beaker with a drying agent.
plate 3 plate 4
Exposed to air and moisture Exposed to moisture, kept in an
beside a solution of sodium air-tight jar.
chloride.

Which of these plates will corrode the fastest?

plate 1
plate 2
plate 3
plate 4

OO w>»
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17 The table below shows information about the exhaust fumes produced from car engines that

run on petrol and diesel respectively.

Type of engine Concentration of | Concentration of
carbon monoxide nitrogen oxides

Concentration of
sulfur dioxide

present present present
petrol engine high low low
diesel engine low high high

Which statement can be inferred using the data in the table?

o0 w>»

Cars running on diesel do not contribute to air pollution.

Burning petrol contributes less towards the formation of acid rain.
Burning petrol generates more heat in the combustion engine.
Cars running on diesel produce fumes that are less sooty.

18 Which of the processes is different from the others in terms of energy changes?

forming of bonds
combustion
neutralisation
photosynthesis

OO w>»

19 The diagram shows the structure of a polymer.

Cl

I—O—xI
T 6—0
I—0O—xI

l
|

I—O0—T
T—0—0
T—O0O—TI
I—0—0O

Which monomer is used to manufacture the polymer?

A B

T
I—O—T
I—O0O—O
T
I—O—T
||
I—O0—0

Q0

T
O——
IT— O—
T—O0—T
T
T
I—O0—IO

I—0O——I
T 6—0



20 Which of the following is true of the oxidation of ethanol?

OO w>»

Carbon dioxide is produced.

It can also be used in the detection of alcohol content in drivers.
There is a decrease in the oxidation states of the elements in ethanol.
The product has the functional group —C=0.

--End of Paper-
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Section A [45 marks]
Answer all the questions in this section in the spaces provided.

1 Table 1.1 shows some information about six particles.

Table 1.1
Particle Number of Number of Number of
protons in neutrons in electrons in
particle particle particle
A 37 48 37
B 53 74 54
C 92 143 92
D 92 143 89
E 92 146 92
F 94 150 92

(a) What is the nucleon number for particle A?

............................................................................................................... [1]
(b) Explain why particle B is a negative ion.
............................................................................................................... [1]
(c) Which two atoms are isotopes of the same element?
............................................................................................................... [1]
2 Magnesium reacts with sulfur to form the compound, magnesium sulfide.
(a) Suggest two physical properties of magnesium sulfide.
............................................................................................................... 2]

(b) Explain, in terms of electrons, how a magnesium atom reacts with a sulfur atom to
make a magnesium ion and a sulfide ion.



3

When solutions are mixed, precipitates are sometimes formed.

(a)

(b)

(c)

Barium carbonate is an insoluble compound. It is formed as a precipitate when
solutions of barium chloride and sodium carbonate are mixed.

When solutions of potassium chloride and sodium sulfate are mixed, no precipitate is
formed.

Complete Table 3.1 to show the colour and name of the precipitates formed from
mixing solutions of some compounds, if any.

Table 3.1
sodium carbonate sodium sulfate
solution solution

Barium chloride white precipitate of

solution barium carbonate
Calcium chloride white precipitate of

solution calcium sulfate

Potassium no precipitate

chloride solution

[3]

When solutions of lead (ll) nitrate and potassium bromide are mixed, a precipitate of
lead(Il) bromide and a solution of potassium nitrate are produced.

The equation for the reaction is

Complete the equation with the correct numbers and state symbols.

In order to prepare a pure, dry sample of lead (ll) bromide, a student carried out the
following steps:

Steps:
e The mixture was filtered,

e The residue was washed with distilled water, and
e The solid was left in a warm place for several hours.

(i) Explain why the student filtered the mixture.

[ Turn over



(ii) Explain why the student washed the residue.

............................................................................................................ 1
A sample of 25.0 cm? of 0.500 mol/dm? of aqueous ammonium nitrite, NH4NO>, is heated and
nitrogen gas is produced as shown below.
NH4NO2(aq) = N2(g) + 2H20(1)

(a) Describe how you could show that aqgueous ammonium nitrite contains ammonium ions.

...................................................................................................................... [2]
(b) (i) Calculate the number of moles of ammonium nitrite in 25.0 cm?® of 0.500 mol/ dm3

in its aqueous solution.
........................ moles [1]

(ii) A sample of 25.0 cm? of 0.500 mol/dm® aqueous ammonium nitrite is heated and
nitrogen gas is produced accordingly to the chemical equation given above.

Calculate the volume of nitrogen gas formed, measured at room temperature and
pressure.

volume of nitrogen gas = ..........cccoviiiiiiiiennnns [2]



(c)

(d)

(iii) Calculate the relative molecular mass of ammonium nitrite and hence calculate the

(i)

(ii)

concentration of 0.500 mol/ dm® ammonium nitrite solution in g/ dm?.

Relative molecular mass of ammonium nitrite is .............cooveen...

Concentration of ammonium nitrite is ....................oo g/ dm?

Ammonium nitrate, NH4sNO3, decomposes when heated, in a similar way to
ammonium nitrite, with water as one of the two products. Write a balanced
chemical equation for this reaction.

Describe a chemical test for nitrate ion and state the results with ammonium nitrate.

chemical test

[ Turn over



5 Fluorine, chlorine, bromine and iodine are halogens in Group VII of the Periodic Table.

(a) With reference to the atomic structure, explain why fluorine, chlorine, bromine and iodine
are in Group VII of the Periodic Table.

.................................................................................................................. [1
(b)  With reference to the atomic structure, describe and explain the trend in the reactivity
of the elements in Group VIl as it goes down the group.
.................................................................................................................. [3]
6 Fig 6.1 shows a sequence of reactions involving elements from Group VII.
acidified aqueous
aqueous Sodlum
Yellow _ silver nitrate Colourless iodide hydroxide salt
precipitate | solution which turns +»| solution’Y
X blue litmus paper red
decomposes cthllgrti):]Z
gas
grey purple through
solid vapour, Y
w iodine
brown
solution
V4
Fig 6.1
(a) Identify the following:

W

X

D

Z [4]



(b)  Write a chemical equation, including state symboils, for the reaction between salt solution
Y and chlorine gas.

....................................................................................................................... [2]
Haematite, a common ore used for the extraction of iron, contains the compound, iron(lll) oxide.
Iron is produced in the blast furnace by heating a mixture of iron(lll) oxide, coke and limestone
with air. Fig. 7.1 gives the outline of a blast furnace in which iron is extracted from its ore.

haematite, coke and limestone
waste gases <—m— —>» waste gases
hot air —» <+— hot air
—>» molten
I
molten ¢ siag
iron J I
Fig 7.1
(a) Describe how carbon dioxide is produced under high heat in the blast furnace.
....................................................................................................................... [2]
(b)  The chemical equation for the production of iron in the blast furnace is shown.
Fe;Os3 (s) + 3CO (g) = 2Fe () + 3CO2 (9)
(i) State the oxidation state of iron in Fe2Os,
................................................................................................................ [1]

[ Turn over



(ii) Explain, in terms of oxidation state, whether iron (Ill) oxide is oxidised or reduced.

................................................................................................................ [2]
(c) State a reason for the presence of nitrogen gas in the blast furnace.
............................................................................................................... [1]
Cinnamic acid is found in plants called balsams.
The structure of cinnamic acid is shown below.
H\ H
H— \\ //C—C=C—C\
/C—C\ O—H
H H
(a) Cinnamic acid is an unsaturated compound.
What is meant by the term “unsaturated”?
...................................................................................................................... [1]
(b) Describe a chemical test to show that cinnamic acid is unsaturated.
chemical test
...................................................................................................................... [1



Section B [20 marks]
Answer any two questions in this section.
Write your answers in the spaces provided.

(a)

(b)

(c)

(d)

Aqueous iron (ll) sulfate can react with magnesium metal but not copper.

(i) Explain why copper is unable to react with aqueous iron (ll) sulfate.

................................................................................................................ [2]
(ii) Write the ionic equation for the reaction between aqueous iron (ll) sulfate and
magnesium.
................................................................................................................ [1]
(iii) Explain two observations that can be made when magnesium reacts with aqueous
iron (Il) sulfate.
................................................................................................................ [2]
When acidified potassium manganate (VII) was added to aqueous iron (ll) sulfate,
aqueous iron (Ill) sulfate was formed.
State the observation for this reaction.
...................................................................................................................... [1]
Describe how a student can confirm the presence of iron (II) and sulfate ions in the
solution.
10 T (1T o
SUIT AT 0N e
...................................................................................................................... [2]
Comment on the electrical conductivity of aqueous iron (Il) sulfate, giving a reason for
your answer.
...................................................................................................................... [2]

[ Turn over



10 (a)

(b)

10

Air is a mixture of gases which consists of nitrogen, oxygen, carbon dioxide and a
small percentage of argon, water vapour and other gases.

(i) Classify the gases in air by writing the chemical formula of any two elements
and two compounds in Table 10.1 below.

Table 10.1
chemical formulae of two chemical formulae of two
elements found in air compounds found in air

(2]
(ii) Describe two differences between elements and compounds.

(iii) In another similar experiment, the total volume of air in the apparatus before
heating is 150 cm?®. At the end of the experiment, the volume of gas remaining is
125 cm?.

Use this information to calculate the percentage of oxygen in this sample of air.

(2]
Other than clear air, the atmosphere also contains a large number of pollutants including
sulfur dioxide, oxides of nitrogen, methane and chlorofluorocarbons (CFCs).
Carbon dioxide, methane and CFCs are greenhouse gases.

(i) Explain one effect of an increase in the atmospheric concentration of carbon
monoxide.

(ii) Other than the production of carbon monoxide gas in the blast furnace, state one
source of this gas and explain why it is produced.



11

1 Alcohols form a homologous series.
(a) State two general properties of a homologous series.

...................................................................................................................... [2]
(b) X is an alcohol containing two carbon atoms in its molecule.
(i) Complete Table 11.1 by naming, drawing the full structural formula and stating the
chemical formula of X.
Table 11.1
Name Structural Chemical
of X formula of X formula of X
(3]
(ii) State the chemical equation for the reaction between X and atmospheric oxygen.
................................................................................................................ [11
(iii) A solution of X can be made by fermentation of glucose. Describe how this process
is completed in the laboratory, using appropriate apparatus.
................................................................................................................ [3]
(iv) X is commonly used in Brazil as a fuel for vehicles. Suggest a reason why X can be
used for this purpose.
................................................................................................................ [

--End of Paper--



CCSS: 2019 Sec 4 and 5 Preliminary Examinations 2019

Paper 1
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
B B A C C B A A C B
Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20
D C C D C C A D B B
Paper 3
Section A
1 |(a)]85 [1]
(b) | Particle B is in Group VII which is a non-metal, which takes in one electron
to form negative ions with noble gas structure. [1]
(c) | Cand E [1]
2 | (a) | Magnesium sulfide has a high melting and boiling point/ able to conduct
electricity in molten and aqueous state/ soluble in water, insoluble in
organic solvents. [2]
(Any of the 2 above)
(b) | Magnesium atom will give out two electrons to form a positive magnesium
ion. [1]
Sulfur atom will take in two electrons to form a negative sulfide ion to 2]
obtain a noble gas structure. [1]
3 sodium carbonate sodium sulfate
solution solution
Barium chloride white precipitate of white precipitate
Solution barium carbonate of barium sulfate
Calcium chloride | white precipitate of | white precipitate of
solution caleium carbonate calcium sulfate
Potassiumi No precipitate No preciptate
chloride“solution
[3]
(b) | 1 Pb(NOs3)2 (aq) + 2 KBr (aq) = PbBr; (s) + 2KNO3 (aq) [2]
[1] For balanced chemical equation
[1] For correct state symbols
(c) | (i) | To remove potassium nitrate solution from lead (II) bromide. [1]
(i) | To wash away any potassium nitrate or impurities that may still
remain on lead(ll) bromide. [1]
4 | (a) | Add sodium hydroxide and warm. If the gas produced turns moist
red litmus blue, ammonia gas is produced. Therefore, ammonium ions are
present in ammonium nitrite. [2]




(b)

25/1000 x 0.500 = 0.0125 moles

[1]

NH4NO> (aq) > N2 (g) + 2H,0 (I)

[1]

1 mole 1 mole

1 mol = 24 dmd [1]
0.0125 mol x dm?

x=0.3dm?3

Volume of nitrogen = 0.300 dm?® (3 sf) (No units, no marks)

(iif)

Relative molecular mass of NH4NO>

=14+4+14+32=64

[1]

Concentration = 64 x 0.500 = 32g/ dm?®

[1]

*Working must be shown for the marks to be awarded.

Ammonium hydroxide and nitric acid

[1]

Titration method

[1]

NH4sNO3z = N,O + 2H-,0

[1]

Add sodium hydroxide, aluminium foil to the solution. Warm gently.

Warm gently. [1]

If gas produced turns moist red litmus paper blue, ammonia gas is

produced. Nitrate ion is present. [1]

[2]

They have seven valence electrons.

[1]

As the elements goes down the group, the reactivity of the elements

decreases. [1]

As the elements goes down the group, the atomic size of the element

becomes bigger. [1]

Therefore, there is less tendency for the nucleus to gain or attract

electrons to form negative ions. [1]

[3]

Silver, Ag

Silver iodide, Agl

Sodium iodide, Nal

NIXIX|=

lodine, |,

[4]

2 Nal (aq) + Cla(g) > 2 NaCl(aq) + I (aq)

[2]

[1]: Balanced chemical equations

[1]: Correct state symbols

Carbon dioxide is formed when coke is burnt in hot air [1]

and when limestone is decomposed at high temperature. [1]

[2]

Fe,O3 + 3CO - 2Fe + 3CO»

(i)

+3

[1]

(ii)

The oxidation state of iron has decreased and thus, it is reduced. [1]

The oxidation state of iron has decreased from +3 in iron (lIl) oxide to




[ 0iniron. [1]

[2]

Hot air contains 78% of nitrogen gas which remains unreacted in the blast

furnace when all the oxygen is reacted with coke.

[1]

8 | (a) | The compound contains carbon carbon double bond. [1]
(b) | Bubble the compound through reddish-brown bromine solution. [1]
Reddish brown bromine solution is decolourised. [1] [2]
Section B
9 | (a)] (i) | Copperis less reactive than iron and loses electrons less readily. [1]
Therefore, copper is unable to react and displace iron from aqueous
iron(Il)
sulfate. [1] [2]
(i) | Mg(s) + Fe**(aq) > Mg**(aq) + Fe(s) [1]
(iii) | Green solution fades and might turn colourless. [1]
Grey solid deposits formed. [1]
Magnesium dissolves and becomes smaller in size. [1]
(Any two) [2]
(b) | Purple acidified potassium manganate(VIl) solution turns colourless / [1
decolourises.
(c) | Add aqueous sodium hydroxide to the solution.
Green precipitate formed if Fe?* ions are present. [1]
Add dilute nitric acid, followed by aqueous barium nitrate to the solution
White precipitate formed if SO4* ions are present. [1] [2]
(d) | Aqueous iron(ll) sulfate can conduct electricity [1]
due to the presence of free mobile ions (Fe?* and SO4%) to carry
charges.[1] [2]
10 | (@) | (i) Chemical formula of two Chemical fomula of two
elements found in air compounds found in air
Nz, 02, AI', Ne COZ, Hzo
(Any two)
(2]

(i) | A compound is made up of two or more different elements chemically

combined but an element is made up of only one type of atoms.

(1]

A compound can only be broken down into simpler type of matter

by chemical means but elements cannot be broken down into

simpler matter by physical or chemical means

[1]

(iii) | 150-125 =25cm? [1]

(25/150)x 100=16.7% [1]

[2]




(i)

Carbon monoxide will bind more strongly with haemoglobin [1] than

oxygen preventing the oxygen from being absorb to the body which

causes death. [1]

(2]

In the car engine when the fuel undergoes incomplete

combustion [1] because of insufficient supply of oxygen, [1]

carbon monoxide is produced.

[2]

11

(a)

(i)

Members of the same homologous series have similar chemical

properties [1]

The members display a gradual change in their physical

properties as the number of carbon atoms increases in their

molecules. [1]

[2]

(i) | CaH2nr1OH [1]
(b) | ()
Name of X Structural formula of X Chemical
formula of X
C.HsOH
_,\H._\ (/ 2115
N\ f
ethanol H-C-C*= @;ﬁ’g
\ "\.\‘ | "\_\ \'I-\_

[2]

(ii)

CH3CH,0H (I) + 2[0] > CHsCOOH (aq) + H,O (I)

(1]

(iii)

Yeast is added to a solution of glucose in a conical flask. [1]

Temperature of the mixture is kept at 37°C [1]

The conical flask is connected through a delivery tube to a test tube

with limewater to prevent oxygen in air from entering the conical

flask.[1]

[3]

X can be burnt exothermically to produce heat to power the vehicles.

[1]
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