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Three gas jars contain carbon dioxide, hydrogen and oxygen, as shown.

L

carbon dioxide

hydrogen

oxygen

Which one of the following tests could be used to identify the gases in each jar?

A

B
Cc
D

a glowing splint
a lighted splint

damp blue litmus paper

limewater

The diagrams show the arrangement of particles in three different physical states
of substance.

O

O

state 2

state 3

Which statement about the physical states of substance X is correct?

A

B
C
D

Particles in state 1 vibrate abut fixed positions.

State 1 changes to state 2 by diffusion.

State 2 changes directly to state 3 by sublimation.

The substance in state 3 has a fixed volume.
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3 The apparatus shown is used to distil ethanol (boiling point 78 °C) from a mixture
of ethanol and water.

thermometer

fractionating
column

flask F

mixture of ethanol ‘
and water ?

- heat

Which graph shows the change in concentration of the ethanol in flask F as the
distillation proceeds? '

A B
A A
concentration concentration
of ethanol of ethanol
0 - 0 >
0 “time 0 time
C D
F 3 A
concentration / concentration ,
of ethanol of ethano} .
0 > 0 >
0 time 0 time
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4 What can be deduced from the symbol i Be?
A An atom of beryllium contains 4 electrons.
B An atom of beryllium has 4 protons and 9 neutrons in its nucleus.
C Beryliium has a proton (atomic) number of 9. ‘
D Beryllium exists as a diatomic molecule.

5 The chemical formula of two substances, W and X, are given.

w NaA/SizOs
X CaAkSi20s

Which statements are correct?

1 W and X contain the same amount of oxygen.
2 W contains three times as much silicon as X.
3 X contains twice as much aluminium as W.
A 1and 2
B 1and 3
Cc 2and 3
D 1,2and3
6 The table shows four elements W, X, Y and Z with their proton numbers
element wW X Y z
proton number 6 8 11 17

Which of the following shows the correct formula of likely ionic and covalent
compounds formed from the four elements shown above?

formula of ionic compound formula of covalent compound
A WX YZ
B YW WZ4
Cc YZ ZX
D YaX WXz

0€¢/0S3¥S/dd
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7 Which of the following could be an ionic compound?
meling point boiling electrical conductivity olf =
]°C point/°C s T solation In
solid tiquid water
A 1610 2230 poor poor insoluble
B 660 2470 good good insoluble
Cc -112 -83.7 poor poor good
D 801 1413 poor good good
8 For the reaction shown, which volume of 1.0 mol/dm?® hydrochloric acid is required
to react completely with 5 g of calcium?
Ca + 2HC! > CaCh + H2
A 5¢cm? B 10 cm® Cc 125cm®. D 250 cm?®
9 The diagram shows the positions of elements L, M, Q, R and T in the Periodic
Table.
These letters are not the chemical symbols of the elements.
R| T
L
M Q

Which statement about the properties of these elements is correct?

A L reacts more vigorously with water than does M.
B L, M and Q are all metals.

c T exists as diatomic molecules.
D

T is more reactive than R.

1€¢/0S3vS/d9
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10 In the Periodic Table, element X is in the same group as chlorine but has a lower
boiling point.

Which. statement about X is correct?

A It has a lighter colour than chlorine.

B It is a liquid at room temperature.

C It has an atomic number greater than 17.

D It loses an electron when it reacts with metal.

11 W, X, Y and Z are four metals.
Some properties of these metals are listed below.

1 Only X and Y can be extracted by electrolysis.
2 X reacts more vigorously with cold water than Y.
3 Only Z can be found free in nature.

What are metals W, X, Y and Z?

¢€¢/0S3yS/d4g

w X Y z
A calcium aluminium silver iron
B iron potassium aluminium silver
C silver calcium potassium gold
D aluminium silver iron potassium
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12 The diagrams show three experiments using dilute sulfuric acid.
Three different powders are added to the acid. The mixtures are stirred.

\E’ipowder Cu(OH)2 powder

s 3 r N

CuCQ; powder

S [ S
H:S04 (aq) —=—1 HaS04 (aq) - HzS04 (@) ~=— -
=/ < =/

1 2 . 3

Which test tubes now contain Cu?*(aq) ions?

A 3 only

B 1 and 2 only
C 2 and 3 only
D 1,2and3

13 The diagram shows some reactions of substance Y.

heat with an
ammonium compound

@  ammonia

substance Y

g a sait

heat with
dilute acid

Which type of substance is Y?

A an alcohol
B an alkali
o a catalyst
D

a metal

€€¢/0S3¥S/d9d
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Which process is not exothermic?

A obtaining lime from limestone
B condensation of water vapour
c reacting hydrogen with oxygen
D burning a fossil fuel

Gases Q and R react according to this equation:

Q@) +R(@~>T(9)

The reaction mixture is placed in a container at rcom temperature as shown in
the figure below.

7

“}—— piston

PASI P LS A D

*0%0e 0O 8 9__ mixture of Q and R

0% “eCeq0%0 9 0

Which of the following actions can increase the speed of reaction?

A placing the container in a dark room
B lowering the piston in the container

C placing the container in water at 0°C
D

using a bigger container
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The atmosphere of a newly discovered planet contains the following gases.

carbon dioxide 20%
nitrogen  40%
noble gases 10%
oxygen 30%

The apparatus below was set up with a 100 cm?® sample of the atmosphere of the
planetin the graduated tube. The volume of the sample was measured at intervals
until no further change in volume took place.

moist iron filings

sample of
atmosphere —__
from planet ™ '
graduated tube
water-. L .4 . j

What volume of the sample of the atmosphere would remain?

A 20 cm3 B 30 cm3 & 70 cm? D 80 cm3

These statements are about a gas.

1 It is produced by thermal decomposition of a carbonate.

2 Itis produced by the fermentation of glucose.

3 It makes up 1% of unpolluted air.

4 Itis produced during the production of iron from iron(lll) oxide.

Which statements are correct for carbon dioxide?

A 1 and 2 only
B 1,2and 3
Cc 1,2and 4
D 1,3and 4
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18  Which statement about petroleum is not correct?

A It can be separated into useful substances by fractional distillation.
B It consists mainly of hydrocarbons.

Cc it is found underground in many parts of the world.

D Its main use is for making lubricants and polishes.

19 A hydrocarbon P is cracked to be Q and hydrogen.
Compound R is formed by the addition polymerisation of Q.

To which homologous series do P, Q and R belong?

P Q R
A alkene alkane alkane
B alkane alkene alkane
C alkane alkane alkene
D alkane alkene alkene

20 The results of two tests on compound Z are shown.

test result

add bromine water turns colourless

add aqueous sodium carbonate carbon dioxide formed

Which of the following represents compound Z?

A B
H H H H H H o}
| L 7
H——C-—-;C-—-(f-—-O-——H H——(‘;——-c‘;——(]:——o\
H H H H O—H
C D
H H H o H H H
Y R
H—C=C—C—C H-—C—C—C—0O—H
|\ I
H O—H H H H

9€¢2/0S3vS/dd
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Answer all questions in the spaces provided.

A student noticed the labels on two bottles of colourless solution have dropped off.
The solutions are known to be aqueous sodium chloride and aqueous ammonium

carbonate.

. Qutline the chemical tests the student should use to distinguish between the
solutions in the two bottles.

A2

0¥2/0S3¥S/dd

solution

result

aqueous
sodium
chloride

........................................

.........................................

........................................

aqueous
ammonium
carbonate

........................................

-----------------------------------------

........................................

.........................................

.........................................

[4]
The equation below shows a displacement reaction involving Group VIl elements.
2 KBr + Ch —> 2 KC/+ Br2
(a) State the oxidation state of the named substance in the table below.
substance oxidation state
potassium in KC/
__chlorine in Clz [2]
(b) State and explain if potassium bromide is oxidised or reduced in the
reaction.
................................................................................................... 12]




A3

A4
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°Br and #'Br are isotopes of bromine.

(a) Explain what is meant by the term isotopes.

......................................................................................................

......................................................................................................

(b) Anion of Br contains the following sub-atomic particles.

particle number
X 44
Y 36
Z 35

Identify particles X, Y and Z.
particle X

particle Y

particle Z .. ...

(c) Explain why 7°Br and #Br have the same chemical properties.

...................................................................................................

The graph below shows the relative levels of three air pollutants on the major
traffic roads of a city measured over a period of 20 hours on a particular day.

t FaN b
7 X unbumt .
= ) / \/ hydrocarbons czone
k= nitrogen ] \
%3 dioxide / p
i % [ y,
o
LN AR DA T RS U S IR AU BN I BN EARS S SaE s moms e .#timeofday(hour)
12 2 4 6 8 10 12 2 4 6 8
am pm

(3]
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What could be the source of nitrogen dioxide that is shown in this graph?

...................................................................................................

...................................................................................................

Suggest a possible reason for the high concentration of unburnt
hydrocarbons between 6 am and 10 am?

...................................................................................................

...................................................................................................

................................................................................................... [1]
(¢) Describe one harmful effect of nitrogen dioxide to the environment.
................................................................................................... [2]
A5  Calcium hydroxide reacts with ammonium sulfate to produce ammonia gas. The
unbalanced chemical equation is shown below:
Ca(OH)z (ag) + ....(NH4)2804(....) > ...NHa(....) +....CaS04(....) + ...H20 (....)
(a) Balance the chemical equation and give the state symbols. ‘ [2]
(b) State two observations of the above reaction.
..................................................................................................... [2]
(¢) Write the chemical name and formula of the salt formed, if ammc;nium nitrate
is used, instead of ammonium sulfate. :
CHENUCH] TBTTIES wos.ccumomnnss o514 ok coioms s 5 FHabFER 55 5 EENFHISHSIRAD § § 855 THTSIESERITEPYS £ LERRD
Chemical formula: .. ..o e [2]

¢¥2/0S3yS/dg



5 GMS(S)/SCY/P3/PRELIM/2017/4E/5NA

(d) State the type of bonding found in a molecule of ammonia gas.

................................................................................................... [1]
(e) Draw the ‘dot and cross’ diagram of a molecule of ammonia gas. Show only
the valence electrons.
[2]
A6 (a) Ethene is an unsaturated hydrocarbon.
Define the term unsaturated.
................................................................................................... [1]
(b) A polymer, polyethene can be used in the making of beverage boxes.
The diagram. below shows the structure of a common beverage box
consisting of paper, polyethene and aluminium.
polyethene
aluminium
polyethene
: paper
K$257~ polyethene (the outermost layer)
{i)  Draw the structure of polyethene, showing three repeating units.
[11

€v2¢/0S3yS/dgd
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(i)  Name the chemical reaction involved in the making of polyethene.

(iii)  Explain the function of the polyethene layers of the beverage box.

(iv) Oxygen can pass through the paper and polyethene.
Explain how the beverage box can prevent oxygen from coming in
contact with the drink.

Sodium nitrate can be produced by the neutralisation of an acid and an alkali. The
temperature of the solution increases during the reaction to prepare the salt.

(a) Name an acid and an alkali needed to prepare the salt.

(b) Explain why the temperature of the solution increases.

..........................................................................................................

Some students found three unknown metals and decided to name them as alpha,
beta and gamma. They carried out a series of experiments to determine the
reactivity of the metals.

The three metals are dropped into water, alpha does not react, but beta and
gamma do, liberating a gas which extinguishes a lighted splint with a ‘pop’ sound.

When beta is mixed with dilute sulfuric acid; a solution of beta sulfate is formed.

When gamma is dropped into a solution of beta sulfate, beta is not displaced.

(a) Place the three metals in order of reactivity, starting from the most reactive
metal.
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(b) Name the gas given off when beta and gamma reacted with water.
................................................................................................... 1]
{¢) If beta has been identified as calcium metal, suggest a metal which could be
gamma.
................................................................................................... (1]
(d) write a balanced chemical equation for the reaction between calcium and
water. State symbols are not required.
................................................................................................... (1]
(e) Describe what you would observe when calcium reacts with water.
................................................................................................... [1]
A9  Bleach contains sodium hypochlorite (NaOC/) which is manufactured by reacting
sodium hydroxide with chlorine.
2NaOH (aq) + Ck () —> NaOC/ (aq) + NaC/ (aq) + H20 (/)
In an experiment, 3.6 dm? of chlorine gas was allowed to react with 250 cm? of 1
mol/dm3 sodium hydroxide.
(@) Calculate the number of moles of chlorine and sodium hydroxide used in the
reaction.
[2]
(b) Using your answer in (a), identify the reactant that is
(i) HYVBREBBE: ; ciosin 554 bammm womms sm mmmmmmmamn sm swmmsmimmmises o ¢ 5 Kamsanss s 55 SEstms s 15
(i) Imiting. [1]

G¥2/0S3vrS/d9
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(c} Calculate the mass of sodium hypochlorite produced.

(2]

End of Section A

9%¢/0S3¥S/dd
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Section B

Answer any two questions in this section.
Write your answers in the writing papers provided.

In an experiment, a student conducted a paper chromatography using
acetone on a sample of leaf extract. It was found that the leaf contains 3
pigments with solubility shown below.

pigment solubility in acetone

chlorophyll slightly less soluble than xanthophyll
xanthophyll moderately soluble

carotene highly soluble

(i) Draw a resultant chromatogram that the student will obtain. Label your
diagram clearly.

(i) Why is it important that the student ensure that the start line is drawn in
pencil and not using ink?

In another experiment, the student heated a sample of white solid from room
temperature for 10 minutes. He noted two constant temperatures, one at

55°C and the other at 80°C.

(i) Sketch a temperature-time graph the student obtains from this
experiment.

(i) Is the white solid a pure or impure substance? Justify your answer.

Baking powder is a mixture containing sodium hydrogencarbonate and a
compound which dissolves slowly in water to form an acid.

A student set-up three experiments to study the reaction between baking
powder and liquid X.

experiment | mass of liquid X temperature of | volume of gas
baking liquid X/°C | produced after
powder/g. _ 5 min / dm?
1 10 water 30 1.5
2 10 water 60 ' 8.5
3 10 vinegar 30 10.1

(i) Suggest which gas is produced in all three experiments.

(i) Suggest why the gas is produced more quickly in experiment 3 than
in experiment 1.

(2]

[]

(2]
[1]

[1]
(1]
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(iii)  If liquid X is dilute sulfuric acid, what changes will occur to the rate of
reaction between the baking powder and liquid X, and also the
volume of gas collected after 5 min?

B11 The flow diagram below shows some of the reactions of ethene.

8¥2¢/0S3yS/dd

(a)
(b)
(c)

(d)
(e)

(f)

gas B
hydrogen gas
liquid A m“ ethene bums > gasD +  water
solution completely
in air
steam
ethanol cxdized colourless liquid C

Draw the full structural formula for liquid A.

. Name gas B and state the conditions for the formation.

Draw the dot and cross diagram for gas D, showing only the outermost shell
electrons.

Name and draw the structural formula of colourless liquid C.

In the laboratory, ethanol can be oxidised to colourless liquid C by warming
it with an oxidising agent.

(i) Name the oxidising agent.

(i)  Write the chemical equation for formation of colourless liquid € from
ethanol. Include state symbols

Ethene can be manufactured by the cracking of long chain hydrocarbon
molecules such as CazHas.

Construct the equation to show the cracking of C22H4s to make ethene and
another hydrocarbon as the only products.

(2]

(1]
2]

2]
(2]

(]

[1]

[
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lodine reacts with hydrogen to form an acidic gas, hydrogen iodide.
Hydrogen iodide is very soluble in water.

(i)

(i)

Name a common laboratory reagent that you would expect to have
similar chemical properties to hydrogen iodide solution.

Write a chemical equation, with state symbols, for the reaction between
hydrogen iodide solution and lithium.

Use the Periodic Table to help you answer these questions.

(i)

(i)

Both hydrogen and helium have been used to fill balloons.

Hydrogen is more reactive and less safe to use.

Use the electronic structure of the atoms of these two elements to
explain why hydrogen is more reactive than helium.

The Periodic Table is an arrangement of the elements in order of
increasing atomic number. The elements, lithium, sodium and
potassium have atomic numbers 3, 11 and 19 respectively.

Describe, in terms of the electronic configurations of these three
elements, how the number and arrangement of electrons in these
elements are related to their relative positions and the reactivity in the
Periodic Table.

End of Paper

[1]

2]

[3]

[4]
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ANSWER:

CHEMISTRY
1 2 3 4 5 6 7 8 9 10
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Section A
Answer all questions in the spaces provided.

A1 solutien - test : observation and result

agueous Add aqueous sodium No visible change when sodium
sodium hydroxide separately to each | hydroxide / sulfuric acid is
chloride solution / . added. [1]
. Add sulfuric acid separately [2]
to each solution  [1]
aqueous- | Add aqueous sodium Damp red litmus turns blue
ammonium | hydroxide and warm [1] [1/2). Ammonia gas is produced
carbonate | Or (2
Add dilute hydrochloric acid Or
1] Bubbles are seen. [1/2]
' Carbon dioxide gas is produced 2]
[1/2]

A2 | (a) | State the oxidation state of the named substancé in the table below.

substance. oxidation stae
potassium in +1 - [1]
KC/
chlorine in Ck 0 ¢ [1]
(b) | Potassium bromide in oxidised. [1]
The oxidation state of bromine increases from -1 in KBr to 0 in Bra. [1]

A3 | (a) | Isotopes are atoms of the same element with the same number of

__| protons but different number of neutrons. [1]

(b) | particle X neutrons ' [1] [3]
particle Y electrons [1]
particle Z protons _ [1]

(c) | 7°Br and ¥'Br have the same number of valence electrons. [1]

{do not accept: same number of protons / same humber of electrons)

A4 | (a) | Oxygen and nitrogen from the air reacts under high temperature in 1
the car combustion engines.

(b) | Between 6 am to 10 am, there is a lot of people commute to work :
using vehicles therefore high level of unburnt hydrocarbons are [1]
produced from these vehicles.

(c) | Nitrogen dioxide in the air reacts with oxygen and water to form nitric [1/2]
acid. The nitric acid dissolves in rainwater forming acid rain which [1/2]
harms aquatic animals / destroy plant growth / corrodes buildings {1]

and objects made of limestone / steel. (anyone)

A5 | (a) | Ca(OH)2 (aq) + ....(NH.)2S04(aq) > 2NHs(g) + ....CaS04(s) + 2H.0(1) 2]
1m - state symbols; 1m - balancing
{b} | A pungent gas will be observed. 2m - Any two observations | [2]

A white precipitate will form.

€6¢/0S3yS/dg
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Effervescence will be observed.
Damp red litmus turns blue.

]

(c) | Chemical name: Calcium nitrate
Chemical formulae: Ca(NOs), [1]
(d) | Covalent [1]
(e) [1] - correct
e e number of
o> electrons
" [1] - correct
number
electrons
shared
A6 | (a) | Hydrocarbons that contain carbon-carbon double bonds (-C=C-). (1]
(b) | @) H HHH HH
[ S R T ]
. C—C—C—C—C—C-
[ R
H HHHH H
(il | Addition polymerisation - (11
(i) | Polyethene is waterproof, hence it will prevent the beverage [1]
from seeping through the box.
(iv) | The layer of aluminum can react with oxygen in the air to [1]
prevent oxygen from entering the beverage box and thus [1]
prevents the spoilage of beverage.
A7 | (a) | Nitric acid and sodium hydroxide 11, 111
(b) | During neutralisation, heat is given out from the reaction mixture to [1]
the surrounding. Hence, there is an increase in temperature of the
solution.
A8 | (a) | Beta, gamma, alpha
(b) | Hydrogen
(c) | Magnesium’
(d) | Ca (s) + 2H20 (Iy —> Ca(OH)2(aq) + Hz (9) Correct formulae [1}

Correct balancing [1)

(e)

Calcium reacts quickly with water producing a lot of bubbles of
gas.

(11
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Or : _
Calcium reacts quickly with water and becomes smaller in size.

hence interfering with the results.

A9 | (a) | No of moles of chlorine = Vol/24dm?
= 0.15mol 1]
No of moles of NaOH = Concentration X Volume
= 1mol/dm? X 0.25dm? [1]
=0.25 mol [1]
(b) [ (i) |in excess_ Chlorine Both  must
(i) |limiting  Sodium Hydroxide be correct to
be awarded
_ [1]. No %2 m
(c) | No of moles of sodium hypochlorite : 0.125mol [1]
Mass of sodium hypochlorite = Mole X Mr
=0.125 X [23 + 16 + 35.5] {11
=9.31g
Section B
B10 | (a) | (i)
solvent front —5-----------
& carotene 2]
O xanthophyll
O chlorophyll
start line - @<—-——— sample
1m for correct labeling of pigments
1m for start line/sample (solvent front not necessary)
(i) | To prevent the start line from separating out with the sample, 1]
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(b) (') ' tempéra‘ture/°C
80 [2]
55 +
room -
temp
time / min
1m for labelled axes and temperature
1m for shape
(ii) | The samplé is pure as it melts and boils at fixed temperature. 1]
(c) | (i) carbon dioxide A [1]
(i) | Liquid X in experiment 3 is an acid while that in experiment 1 | [1]
is water. Acid reacts faster with the sodium . 1]
hydrogencarbonate to form carbon dioxide.
(iii) | The rate of reaction would be faster than expt 3 1]
and the volume of gas collected after 5 min would be more. [1]
B11 | (a)
T T [1]
H T C H
Br Br
(b) | Gas B is ethane [1]
Conditions: 200 °C and nickel catalyst (1]
(c) Correct
atoms [1]
Correct
bonding [1]
L
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(d)

Liquid C is ethanoic acid
vinegar is not accepted (vinegar is a common name

(1]

T ﬁ [1]
H (l: (IZ -0—H
H H
(e) | (i) | Oxidising agent: acidified potassium manganate (VIl) (1]
Or mixture of sulfuric acid and potassium manganate (VII) or
potassium dichromate (V1)
Not acceptable: Oxygen and bacteria in the air (as the question
says oxidation by oxidising agent in a laboratory)
(ii) :
C2HsOH (aq) +2[0] —> CH3COOH (aq) + H20 (l) [1]
If any state
symbol is
wrong = [0]
(f) | CaaHasee ——> C2Hs4 + CazoHaz [1]
B12 | (a) | (i) | Hydrochloric acid 11
(ii) | 2HI (aq) + 2Li(s) —> 2Lil(aq) + H2 (g) Equation [1]
State symbols [1]
(b) | (i} | Electronic structure of [11
Hydrogen : 1
Helium : 2
Helium has a completely filled outer-most electronic structure [1]
(or full valence electrons) so Helium has no tendency to lose or
gain any electrons.
Hydrogen will share / gain electron to achieve stable noble gas [1]
electronic configuration and thus, hydrogen is more reactive
than helium.
(ii) | Electronic structure of Must show
Lithium : 2.1 electronic
Sodium : 2.8.1 structure of all

Potassium : 2.8.8.1

3 elements to
be awarded [1] |
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S o , ' , : (1]
| They are placed in the same group as they have one valence
electron

They are placed in period 2, 3 and 4 as they have 2, 3 and 4 | [1]
shells respectively.

They are highly reactive metals as they have the greater 1
tendency to lose 1 electron to achieve the stable noble gas (
electronic conﬁguration.

End of Paper
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