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Section A: [30 marks]

Answer all the questions in the OTAS Answer Sheet provided.

The following diagram shows the apparatus used for the slow reaction between liquid Y
(boiling point 57 °C) and liquid Z (boiling point 80 °C).

cold water %

Yand Z

What is the purpose of the condenser?

to enable Y and Z to mix more efficiently
to prevent the mixture from becoming too hot
to allow the product to escape as fast as it is formed

O 0O @ >

to prevent Y and Z from escaping before the reaction is complete

In a volumetric experiment involving the addition of hydrochloric acid to 25.0 cm? of aqueous

sodium hydroxide it is necessary to determine the point when the reaction have just

completed. Which piece of apparatus could be used to determine the end-point of reaction?

A electronic balance
B  gas syringe

C stop watch

D thermometer

Which property of a gas affects the rate at which it spreads through a laboratory?

boiling point
viscosity

molecular mass

oo w >

atomic radius
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4 Diagrams W,X and Y show how the patrticles of a substance are packed at different

temperatures.
]
® o
® 3
D
s, - °
X Y

The graph shows the temperatures changes which occur on warming the substance.
In which region of the graph would all the particles be packed as in X?
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5 The graph gives the melling points of lead and tin.
40077 — 400
meilting point of pure lead / °C >
30 — 300
< melting point of pure tin/ °C
20 = — 200
100 — — 100
- e
0 50 100

composition of tin in the mixture / % b

Itis conclusive that all mixture of lead and tin must have a melting point

A above that of tin.

B below that of lead.

C  below that of tin. a1
D

between that of tir and lead
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Which mixture can be separated into its components by adding water, stirring and filtering?

copper (ll) carbonate and copper (ll) chloride

sugar and sodium chloride

A
B magnesium and iron
c
D

naphthalene and sand

Use the table below to answer questions 7 and 8.

The following table contains the information about solids A, B, C, D and E.

A is white. It is
formed by
burmning
magnesium in

oxygen.

B is red and has
a constant
composition. It
decomposes
“into two
elements when
heated.

C is coloured
grey and is
attracted to a
magnet. It
cannot be
decomposed
into anything

simpler.

D is speckled
green and
white. The

green particles
dissolve in
water but the
white particles
do not.

E is blue and
dissolves in
water. Its solution
can be separated

- inta three dyes

by
chromatography.

Which of the following solids is a mixture?

A, B, D and E only

B, D and E only

A
B Aand B only
c
D

D and E only

Which of the following substances is the correct identity of solid C?

sand

zinc

o O m >

iron

mixture of iron and sulfur
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9 On bubbling carbon dioxide into an aqueous solution X, a white precipitate Y is formed. This
precipitate dissolves when more carbon dioxide is bubbled through, forming a colourless
solution of Z. What are the formulae of X, Y and Z?

X Y Z
A CaCOs Ca(OH). Ca(HCOa)»
B Ca(OH)2 CaCOs; - Ca(HCOa3),
c Ca(OH): ~ Ca(HCOs) CaCos
D CaCOs3 Ca(HCO3)2 CaCOs;

10 When testing for a chloride ion using silver nitrate, the solution must be acidified with nitric
acid.
What is the purpose of nitric acid?

to act as a catalyst
to oxidise the chloride ion
to prevent precipitation of silver carbonate

o a m >

to prevent decomposition of any silver chloride formed

11 Which pair of substances are isotopes?

2C amd ¥C
carbon dibxide and carbon monoxide

diamond and graphite
Cqu and C:;Hs

o0 w »

12 Which ion has the most number of electron shells that contain electrons?

A A '
B Be”

C N*

B B

220
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14

15

16

OO0 W »

Which statement explains why sodium chloride, NaCl, has a lower melting point than

magnesium oxide, MgO?

Sodium chloride is covalent while magnesium oxide is ionic.
Sodium chloride is less reactive than magnesium oxide
The attraction between Na* and CI" is weaker than that between Mg?* and O%.

o O w >

The melting point of sodium is less than magnesium.

A compound X contains chlorine and one other element.

Which property of X indicates that the bonds in X are covalent?

It can be synthesized from its elements.
It cannot conduct electricity in any state.
It is gaseous at room temperature.

It is insoluble in water.

Which particles are responsible for the conduction of electricity through metals and ionic

compounds?
metals ionic compounds
A electrons electrons
B electrons positive ions and negative ions
=3 positive ions electrons
D positive ions positive ions and negative ions

In which reaction does the smallest percentage change in volume occur?
A GCsHs(g)+502(g) > 3CO2(g) + 4 H0 ()

B 4NHz(g)+302(g) 2 2N2(g) + 6 H0 (I)

C  CH3CHZOH (1) + 3 02 (g) > 2 COz (g) + 3 H2O (1)

D 2H;S(g)+S02(g) > 3S(s)+2H:0()



17  The following set of statements describe the characteristics of dilute sulfuric acid.

18

19

20

(i) Awhite precipitate is formed when aqueous barium chloride is added.
(ii) It turns anhydrous copper (Il) sulfate from white to blue
(iti)  Addition of universal indicator shows that the solution has a pH value of less than 7.0.

(iv) It reacts with copper (II) oxide, forming a blue solution.
Which two statements confirm the acidic nature of the solution?

(i) and (ii) only
(i) and (iii) only
(ii) and (iv) only
(iit) and (iv) only

oo w >

Which staternent does not describe a property of a weak alkaline solution?

It has a pH between 8 and 9.
It partially dissociates to form ions.
It reacts with weak acid to form a salt.

oo w P

It reacts with aqueous salt solution to form ammonia gas.

Which reactants could be used to prepare potassium chloride safely?

potassium and dilute hydrochloric acid
potassium and chlorine gas
aqueous potassium hydroxide and dilute hydrochloric acid

OO0 w >

aqueous potassium sulfate and aqueous sodium chloride

Hydrazine has the formula HoNNH,. It has similar properties to ammonia. Which property will

hydrazine have?

It dissolves in water to give hydrogen ions.
It is an ionic compound.
It reacts with alkalis to form salts.

o o @w P

It reacts with hydrogen chloride to form a compound with the formula C/H3NNH:C/.
a1
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8

Which process does not involve either oxidation or reduction?

o0 m >

formation of ammonium sulfate from ammonia and sulfuric acid
formation of nitrogen monoxide from ammonia
formation of sulfuric acid from sulfur

formation of zinc from zinc sulfide

Samples of hydragen peroxide are added to aqueous potassium iodide and to acidified

potassium dichromate (V1I) respectively. The iodide lons are oxidised and dichromate (V1) ions

are reduced. What colour changes are seen?

potéssilim‘iodide

acidified potassium dichromate (Vi)

colourless to brown

purple to colourless

brown to colourless

~ purple to colourless

colourless to brown

‘orange to green

o O m >

brown to colourless

orange to green

The position of metal M in the reactivity series is shown.
K, Na, M, Al, Zn, Fe, Pb, Cu, Ag
Which method will be used to extract M from its ore?

o 0O m >

electrolysis of its molten oxide

electrolysis of its aqueous sulfate

reduction of its oxide by heating with hydrogen
reduction of its oxide by heating with coke
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9
High carbon steel is used in manufacturing processes.

Which physical properties does high carbon steel possess?

(i)  Dbrittle

(i) malleable

(iii) soft

(iv) strong

A (i) and (ii) only
B (i) and (iv) only
C (ii) and (jii) only
D (iii) and (iv) only

Scrap iron is often recycled.
Which of the following is not a correct for recycling?

It reduces the amount of poliution at the site of the ore extraction.
It reduces the amount of waste taken to landfill sites.
It reduces the need to collect the scrap iron.

o0 w P

It saves natural resources.

Tellurium, Te, is in the same group of the Periodic Table as sulfur. What is the formula of

potassium tellurate?

A KTe

B KTeO4
C  KiTeO4
D K2TeOs

X, Y and Z are elements in the same period of the Periodic Table. X forms a covalent chloride,
Y forms an ionic chloride and Z can form both types of chloride.
If X, Y and Z are placed in ascending order of atomic number, which of thé’_fol!owing is

correct?

A XY,2

B X2ZY

cC Y. XZ

D Y ZX L
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28 Element X is a solid at room temperature. It is able to lose one or two electrons per atom to

achieve electronic structure of a noble gas. It does not react with water or steam.

What is element X?

A K
B Ca
Cc Zn
D Cu
29 - Using the apparatus shown, chlorine gas potassium potassium
iodide
is passed through the tube. brone p | Q R
After a while, coloured
substances are seen at —m—w
%
regions P, Qand R. g
gentle heat
What are these coloured substances?
P Q R

A green gas violet vapour black solid

B green gas red brown vapour violet vapour

(™ red brown vapour violet vapour black solid

D violet vapour red brown vapour red brown vapour

30 The scheme shows four stages, (i) to {iv), in the conversion of solid candlewax, CaoHsz , into
carbon dioxide and water.
(i)} CaoHez (s) > CaoHez (1)
(i)  CaoHsz (1) > CaoHez(g)
(iii)) CaoHez2(g) + 45.5 02 (g) 2 30 CO: (g) + 31 H20 (g)
(iv) 30 COz(g) + 31 H20 (g) = 30 CO; (g) + 31 HzO ()

Which stages are exothermic?
A (i) and (ii) only
B (if) and (iii) only
C (iii) and (iv) only
D (i) and (iv) only
End of Section A
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1 The scheme below shows some reactions of substance A.

11

Class Register Number

+ agueous
sodium
hydroxide

White solid

A

(@)

(b)

+ excess
hydrochloric
acid

Identify substances A,B,C and D.

A

Section B [ 40 marks ]

Answer all the questions in the spaces provided.

paper tums blue

+ moist red litmus paper

+ cobalt (1)
chloride paper

Colouriess Colourless Colourless

solution B gas C - liquid E
Colourless Carbon Colourless
solution D dioxide gas liquid E

paper
turns pink

[4]

Both the reactions produced E. What is the compound responsible for the colour change
observed in the cobalt (Il) chloride paper?

PR

—[1]
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A teacher gave a project of using household materials to conduct.experiments. The pupils
prepared chalk, nail polish remover, ‘magic pen’, plastic wrap and a lid from a container. The
pupils set up the experiment as shown and covered with a plastic wrap.

plastic wrap

chalk

coloured spot

from ‘magic ink”

lid

solvent from nail
polish remover

e wr e nr e s st o e

(a) Name the process described above.

g1

(b) Suggest why the pupils used nail polish remover as the solvent.

(1]

(c) After 20 minutes, two coloured bands, namely band 1 and band 2 were formed on the
chalk. Band 1 is more soluble than band 2.
Draw the coloured bands on the diagram. [1]

(d) Suggest a reason for covering the set-up with a plastic wrap?

[1]
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The diagram below shows an apparatus for. measuring the rates of diffusion of gases..

beaker

inverted test tube

The timings taken for 100 cm? of some gases at r.t.p to diffuse from this apparatus set-up are
shown in the table below. The melting and boiling points of the gases have also been included.

(a)

(b)

(c)

(d)

gas time/s | melting points / °C | hoiling points / °C

CO 132 -205 192
[ CHq 100 182 -162

Nz - 210 -196

0, 141 219 -183

Name the gas that diffuse the fastest?

[1]

Suggest the time nitrogen (N2) would take.

[1]

Why is this set-up unsuitable for finding the rate of diffusion of ammonia.

[1]

At -200°C, which of the gases will exist in liquid state.

25l

(2]
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Complete each of the following diagrams as instructed.

4 (@) Complete the diagram of sodium chloride lattice by inserling ® for sodium ions and

for () chloride ions. T

/
[2]

<(b) Complete the diagram of one layer of graphite structure by adding more @ for carbon

atoms and draw the bonds between the carbon atoms.

=

(1]

(c) Using the structure given in (b), explain why graphite is soft and can conduct electricity.

[3]
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In the basis of photography, the light sensitive silver bromide is used to make photographic

film. Photographic paper coated in silver bromide is produced by bringing solutions of aqueous

silver nitrate and aqueous potassium bromide into contact on the paper in the absence of light.

A photographic image of an object can be obtained when the paper is exposed to strong light:
AgBr+e > Ag+Br-

By rinsing the exposed film with sodium thiosulfate, light-sensitive silver bromide goes into

solution. The black and white negatives of the image taken will be developed.

(@) (i) Write an equation for the reaction between silver nitrate and potassium bromide.

(ii) Is the above reaction a redox reaction? Give a reason.

[31

(b) Consider the equation given by the passage. Identify the substance that has been

reduced and give a reason for your answer.

[2]

»25
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Ammonia is manufactured by hydrogen and nitrogen respectively. The reaction is reversible
which leads to a formation of an equilibrium mixture containing hydrogen, nitrogen and
ammonia respectively. The graph shows the percentage of ammonia in the equilibrium mixture
plotted against pressure for three different temperatures.

50 T 350 <C
70 Rl
B0
A 450 <C
50 L
Yield of o
ammonia 40 - MiEn
(%) :
a0 f 7 550 <C
20 FEE :
10 Rt
o B . 3
0 100 200 300 400

Pressure (atmospheres)

(a) Write the equation for the above reaction for the manufacturing process of ammonia
using hydrogen and nitrogen as the reagents.

(1]

(b) What is meant by the term reversible?

(1]

(c) With reference to the graph, explain the effect of increasing pressure on the percentage
of ammonia in the equilibrium mixture.

(1]

(d) With reference to the graph, suggest why the above process is normally carried out at
450°C rather than 550°C despite the fact that an increase in temperature should lead to
an increase in the speed of reaction. :

- (1]
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ing zinc granules with dilute
dded aqueous.copper (I1).sulfate
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. In order to speed up the reaction

solution as a catalyst.

oric aci
The data showed volumes of gas evolved and volume of aqueous copper (Il) sulfate

A chemist wanted to produce a salt zinc chloride by react
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(b)

(<)

(d)

18

Plot a graph of volume of gas evolved against volume of aqueous copper.(Il) .. ...
sulfate. [2]

Describe a test used to identify the gas evolved in this experiment.

[2]

The chemist used aqueous copper (1) sulfate as a catalyst. With the aid of an equation,

explain why it is not a desirable choice.

[2]

Outline the steps taken to produce zinc chloride salt using zinc and hydrochloric acid.

[5]

End of Section B
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Section C [ 30 marks ]
Answer all three questions in the spaces provided.

The table gives the estimated percentages by mass of the substances found in the Universe,

the Earth’s core and the Earth’s crust.

other planets Earlh’s core Earth’s crust
substance % | substance % substance %
Hydrogen 90.0 Iron 35.0 Oxygen 52.5
Helium 8.9 Oxygen 28.0 Silicon | 31.0
Carbon 1.0 Magnesium 17.0 Aluminium 6.0
Oxygen Silicon 13.0 Iron 5.0
Manganese ‘Nickel . 2.7 Calcium 4.0
Iron Aluminium 0.1 Titanium 0.5
Sulfur Sodium 0.1 Hydrogen 0.15
Silicon " Hydrogen 0.05 Nickel - 0.05
(a) (i) Calculate the combined percentage of oxygen, manganese, iron, sulfur and silicon

(b)

(c)

(d)

(e)

found in other planets.

(i} Suggest two reasons why other planets are not suitable for mankind to live in.

[3]

Which element is more common in the other planets than it is in either the Earth's crust

or the Earth’s core?

[1]

Which of the metals is more abundant in the Earth’s crust than it is in Earth’s core?

(1]

Which two metals are more abundant in the Earth’s core than itis in Earth’s crust?

e - [2]
The conditions of the Earth’s core is 5000 °C with extreme pressure while of the Earth's
crust is less than 600 °C. Suggest why the figures for the percentages of the substances
in the Earth's core may not be reliable.

>>}

[11
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Use the information in the table to answer the questions.

element | density of element at r.t.ping/cm?® formula of oxide(s)

J 0.003214 0

L 3.10 L0

M 0.0899 None

Q 0.53 Q0

R 0.97 R20

T 2.07 , TOz; TO3

X 3.00 X203

Z 7.86 Z0 ; Z,03

(@)

(b)

(c)

(d)

Which element is a nable gas? Give a reason for your choice.

[2]

Suggest the identity of T. Give a reason for your choice.

[2]

Both Q and R are from the same Group of the periodic table. Suggest the Group
number. Write an equation of Q/R with water.

[2]

Both J and L are elements from Group Vil

(i) Suggest the colour and state of J.

(i)  Outline an experiment to investigate which element, J or L, is more reactive. Write
an equation for the above experiment.

_[8]
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10  Most of the reactions in chemistry involve water.

(a) Draw a ‘dot and cross’ diagram to show the bonding in water.

[2]
Water is either used as a solvent for dissolving solutes or in reactions to produce useful
compoeunds. Part (b) and (c) shows 2 different interactions of substances with water.

(b) Water can be used to dissolve ammonium nitrate to make a cold pack. Cold pack is
useful in remote areas where an ice pack is unavailable. When the inner bag of water js
broken by squeezing the cold pack, it will dissolve the solid. This reaction absorbs heat
from the surroundings, quickly lowering the pack’s temperature.

The energy profile diagram shows the reaction between ammonium nitrate and water.

s

energy / kJ

Y

progress of reaction / min

(i) Is the above reaction exothermic or endothermic? Explain your answer using the
energy profile diagram given.

(ii) Label the energy profile diagram with the phrases “ reactants ”, “ products ”,
“ enthalpy change, A H " and " aclivation energy, E;". (4]

538
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Metal G reacts with water readily to form hydroxides; metal H reacts with both water and
steam to produce basic oxides ; metal | reacts with steam-to form.-an .amphoteric oxide ;
metal J reacts slowly with steam and it also reacts with water and oxygen to form
reddish brown oxides.

(i)  Rank the reactivity of metals G, H, 1 and J in ascending order of reactivity.

{ii) Name the reaction between metal J with water and oxygen. Suggest a way to
prevent metal J from reacting with water and oxygen.

(iii) J can be extracted from its oxide by reacting with coke (C). Write a balanced
equation for the reaction between the oxide of J and coke.

(4]

End of Paper
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Section A: [30 marks]
Answer all the questions in the OTAS Answer Sheet provided.

The diagram shows the apparatus used for the slow reaction liquid Y (boiling point 57 °C) and
liquid Z (boiling point 80 °C).

cold water —»

YandZ

heat
What is the purpose of the condenser?

A toenable Y and Z to mix more efficiently
B  to prevent the mixture from becoming too hot
C  to allow the product to escape as fast as it is formed

D opeventiyeand:Ziromiescapingbefore the reaction

complete

In a volumetric experiment involving the addition of hydrochloric acid to 25.0 cm?® of aqueous
sodium hydroxide it is necessary to determine when the reaction is just complete. Which

piece of apparatus could be used to determine the end-point of reaction?

electronic balance
gas syringe

A
B
C thp watch

Which of the property of a gas affects the rate at which it spreads through a laboratory?

A boiling point

B viscosity

D atomic rachus
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4 Diagrams W, X and Y show how the particles of a substance are packed at different
temperatures,
D
® o
. »
D
s, - °
w X Y

The graph shows the temperatures changes which occur on warming the substance.
In which region of the graph would all the particles to be packed as in X?

)
c /o

Temperature / °C
o

» Time [ min

5 The graph gives the melting points of lead and tin.

400 — 400
Metlting point of pure lead / °C >
30 — — 300
£ Metlting point of pure tin / °C
20 — 200
100 ~ — 100
{
0 50 100

% of tin in the mixture

It is conclusive that any mixture of lead and tin must have a melting point .

above that of tin.
 befow thatof léad:
below that of both tin and lead. a3

O O m »

between that of tin and lead.
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Which mixture can be separated into its components by adding water, stirring and filtering?

magnesium and iron

B
04 sugar and sodium chloride
D

naphthalene and sand

Use the table below to answer question 7 and 8.

The following table contains the information about solids A, B, C, D and E.

A is white. Itis
formed by
burning
magnesium in

oxygen.

B is red and has
a constant
composition. It
decompaoses
into two
elements when
heated.

C s coloured
grey and is
attracted to a
magnet. It
cannot be
decomposed
into anything
simpler.

D is speckled
green and
white. The

green particles
dissolve in
water but the
white particles
do not.

E is blue and
dissolves in
water. Its solution
can be separated
into three dyes
by
chromatography.

Which of the following solids is a mixture?

A A B, DandE

B Aand B

c B,Dand E

DEEED andiE

Which of the following substances is the correct identity of solid C?

mixture of iron and suifur

sand
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5

On bubbling carbon dioxide into an aqueous solution of X, a white precipitate Y, is formed.
This precipitate dissolves when more carbon dioxide is bubbled through, forming a colourless
solution of Z. What are the formulae of X,Y and 2?2

X Y Zz
A CaCO3 Ca(OH), Ca(HCO3).
Cc Ca(OH)2 Ca(HCO3), CaCoOs,
D CaCOs Ca(HCOs)2 CaCO;

When testing for a chloride ion using silver nitrate, the solution must be acidified with nitric
acid.

What is the purpose of nitric acid?

A to act as a catalyst
B to oxidise the chloride ion

D to prevent decomposition of any silver chloride formed

B carbon dioxide and carbon monoxide
C diamond and graphite
D CyHsand CsHs

Which ion has the most number of electron shells that contain electrons?

A A
B Be™
e N*
b §%

23Y
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14

15

16

Which statement explains why sodium chioride, NaCl, has a lower meltiﬁg point than

magnesium oxide, MgO?

A Sodium chloride is cavalent while magnesium oxide is ionic.
B  Sodium chloride Is less reactive than magnesium oxide

D  The melting point of sodium is less than magnesium.

BEWCERMGEE andio

A compouhd X contains chlorine and one other element.
Which property of X indicates that the bond in X are covalent?

A Itcan be synthesized from its elements.

B It cannot conduct electricity in any state.

AT OO AR S TR ,“w
A Ll ey = Rt

Which particles are responsible for the conduction of electricity through metals and ionic

compounds?
metals ionic compounds
A electrons electrons
B eleations '
C positive ions electrons
D positive ions positive ions and negative ions

In which reaction does the smallest percentage change in volume occur?

CaHs (g) + 5 02 (g) > 3 COx (g) + 4 H:0 (1)
4 NHs (g) + 3 02(g) > 2Nz (g) + 6 H20 (1)
CH3CHOH (I) + 3 02 (g) > 2 CO2 (g) + 3 HzO ()

HES oS00 SIS SER BN

90w >




17  The following set of statements describes the characteristics of dilute sulfuric acid.

18

19

20

(i) A white precipitate is formed when aqueous barium chloride is added.

(i) It turns anhydrous copper (II) sulfate from white to blue

(iii) Addition of universal indicator shows that the solution has a pH value of less than 7.0.
(iv) It reacts with copper (ll) oxide, forming a blue solution.

Which two statements confirm the acidic nature of the solution?

A (i) and (i)
B (i) and (iii)

Which statement does not describe a property of a weak alkaline solution?

it has a pH between 8 and 9.
It partially dissociate to form ions.

" Titreadts With 9qUedlis SaltSoltion 1 Torm aimonia Gas:

A
B
C It reacts with weak acid to form a salt,
[3M

Which reactants could be used to prepare potassium chloride safely?

A potassium and dilute hydrochloric acid
B potassium and chlorine gas
O O e o

D  aqueous potassium sulfate and aqueous sodium chloride

Hydrazine has the formula H:NNH,. It has similar properties to ammonia. Which property will
hydrazine have?

It dissolves in water to give hydrogen ions.

A

B It is an ionic compound.
[ 4 It reacts with alkalis to form salts.
5 .

withihydrogeniehloridéio forim




21 Which process does not involve either oxidation or reduction?

formation of nitrogen monoxide from ammonia

B
c formation of sulfuric acid from sulfur
D

formation of zinc from zinc sulfide

22 Samples of hydrogen peroxide are added to aqueous potassium iodide and to acidified -

potassium dichromate (VII) respectively. The iodide ions are oxidised and dichromate (V1) ions
are reduced. What colour changes are seen? '

potassium iodide

acidified potassium dichromate (VI)

colourless to brown

purple to colourless

brown to colourless

purple to colourless

COlUNESSIGbIOWr

O ® W >»

brown to colourless

orange to green

23 The position of metal M in the reactivity series is shown.
K, Na, M, Al, Zn, Fe, Pb, Cu, Ag
Which method will be used to extract M from its ore?

Al electiolsisiorisimolten oxids

g

B  electrolysis of its aqueous sulfate

C reduction of its oxide by heating with hydrogen

D  reduction of its oxide by heating with coke



24

25

26

27

9
High carbon steel is used in manufacturing processes.

Which physical properties does high carbon steel possess?

(i) Dbrittle
(i) malleable
(iii) soft

(iv) strong

A (i) and (n] only

Cc | (u] and (iii) only
D (iii) and (iv) only

Scrap iron is often recycled.
Which of the following is not a correct reason for recycling?

A It reduces the amount of pollution at the site of the ore extraction.
B It reduces the amount of waste taken to landfill sites.

G s A

D It saves natural resources.

Tellurium, Te, is in the same group of the Periodic Table as sulfur. What is the formula of

potassium tellurate?

D KoTeOs;

X, Y and Z are elements in the same period of the Periodic Table. X forms a covalent chloride,
Y forms an ionic chloride and Z can form both types of chloride.
If X, Y and Z are placed in ascending order of atomic number, which of thé"_following is

correct?

A X Y.Z
B XZzY
cC Y.XzZ a3
B YZX



10
28 Element X is a solid at room temperature.

It is able to lose one or two electrons per atom to achieve electronic structure of a noble gas. It
does not react with water or steam.
What is element X?

A K
B Ca
C Zn

2 Aol

29  Using the apparatus shown, chlorine gas Potassium Potassium
bromide iodide

is passed through the tube. | P l Q R
After a while, coloured

substances are seen at

regions P, Q and R. A[‘r

B Gentle heat
What are these coloured substances?

atP atQ atR
A green gas violet vapour black solid
B green gas red brown vapour violet vapour
€ red;Brownivapou Vigletvapeur PlEgRSold |
D violet vapour red brown vapour red brown vapour

30 The scheme shows four stages, (i) to (iv), in the conversion of solid candlewax, CacHs2 , into
carbon dioxide and water.
(i) CaoHez (s) = CaoHsz (1)
(i) CsoHez (1) > CaoHez ()
(iii) CaoHs2(g) + 45.5 02 (g) = 30 CO2 (g) + 31 H20 (g)
(iv) 30 CO;(g) + 31 H:0 (g) > 30 COz (g) + 31 H20 (1)

Which stages are exothermic?
A (i) and (i)
B (i) and (iii)
G- (iii)and (iv)
D (i)and(iv)
End of Section A
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Section B [ 40 MARKS ]

Answer all the questions in the spaces provided.

1 The scheme below shows some reactions of substance A.

+ aqueous
sodium

hydW

(@

(a)

- White solid
A
+ excess
hydrochloric
acid

paper turns blue

+ moist red litmus paper

Colourless | , | Colourless |, | Colourless
solution B gas C liquid E
+ cobalt (11)
; paper
chloride paper tumns pink
Colourless % Carbon +| Colourless
solution D dioxide gas liquid E

Identify substances A,B,C,D and E.

A ammonium carbonate or (NH4)2CO3 [ 1 ]

B sodium carbonate or NazCO3 [ 1]

C ammoniagas/NHsz[1]

D ammonium chloride / NH:CI [ 1]

Both the reactions produced E. What is the compound responsible for the colour change
observed in the cobalt (11} chloride paper?

Water / H:O [ 1]

P ELY
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A teacher gave a project of using household materials to conduct experiments. The pupils
prepared chalk, nail polish remover, ‘magic pen’, plastic wrap and a lid from a container. The
pupils set up the experiment as shown befare covering with a plastic wrap.

(a).

(b)

(c)

(d)

\ plastic wrap

chalk

coloured spot
from ‘magic ink’

: lid
A A A A A A AT Y AT VALY

— solvent from nail
polish remover

Name the process described above.

Chromatography [ 1]

Suggest why the pupils used nail polish remover as the solvent.

coloured spot from the ‘magic inK' is soluble in nail polish remover [ 1]

After 20 minutes, two coloured bands, namely band 1 and band 2 were formed on the
chalk. Band 1 is more soluble than band 2.

Draw the coloured bands on the diagram. [1]
Why do you think the pupils cover the set-up with a plastic wrap?

The solvent in the nail polish removal has a low boiling point and the solvent will
evaporate [1]
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The diagram below shows an apparatus for measuring the rates of diffusion of gases.

inverted test tube

beaker

The timings taken for 100cm?® of some gases at r.t.p to diffuse from this apparatus set-up are
shown in the table below. The melting andlbp_ilirjg points of the gases have also been included.

gas timefs | Melting points/°C | Boiling points/°C
' -205 -192
182 -162
210 -196
219 -183

(@) Name the gas that diffuse the fastest?

methane [ 1] reject writing formula

(b) Suggest the time nitrogen (N2) would take.

132s[1]

(c) Why is this set-up unsuitable for finding the rate of diffusion of ammonia?

Ammonia is soluble in water [ 1 ]

(d) At-200°C, which of the gases will exist in liquid state.

CO,N2,02[2]

3 correct 2 mks

2 correct 1 mk ¢
1 correct 0 mk 23
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Complete each of the following diagrams as instructed.

4 (3

-(b)

(c)

Complete the diagram of sodium chloride lattice by inserting. ® for sodium ions and

for Q) chioride ions.
@/{ﬁ W
\l&
I &P % @y@

Complete the diagram of one layer of graphite structure by adding more @ for carbon

[2]

atoms and drawing the bonds between the carbon atoms.

[1]

Using the structure given in (b), explain why graphite is soft and can conduct electricity.

In graphite, there are weak intermolecular forces of attraction in between the layers,

causing the layers to be able to slide, hence graphite is soft.

Each carbon atom has one unbonded electron , this electron is delocalized and can

carry electric charges and conduct electricity.
4 points = [ 3]

3points —[2]

2 points —=[ 1]
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In the basis of photography, the light sensitive silver bromide is used to make photographic

film. Photographic paper coated in silver bromide s produced by bringing solutions of agueous

silver nitrate and aqueous potassium bromide into contact on the paper in the absence of light.

A photographic image of an object can be obtained when the paper is exposed to strong light:
AgBr+e~ > Ag + Br-

By rinsing the exposed film with sodium thiosulfate, light-sensitive silver bromide goes into

solution. The black and white negatives of the image taken will be developed.

(@ () Write an equation for the reaction between silver nitrate and potassium bromide.
AgNO; + KBr > AgBr + KNO3 [ 1] '

(i)  Is the above reaction a redox reaction? Give a reason.

Itis not a redox reaction [ 1 ].
Both the o.s of silver in AgNO3 and AgBr is +1 while the o.s of bromine in KBr and

AgBris-1.[1]
(b) Consider the equation given by the passage. ldentify the substance that has been

reduced and give a reason for your answer.

Silver ion in silver bromide [ 1 ]
0.s of silver decreases from +1in AgBrio 0 in Ag[ 1]
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Ammonia is manufactured by hydrogen and nitrogen respectively. The reaction is reversible
which leads to a formation of an equilibrium mixture containing hydrogen, nitrogen and -
ammonia respectively. The graph shows the percentage of ammonia in the equilibrium mixture
plotted against pressure for three different temperatures.

80 TIT 350 °C
70

60 A4 :
2 450 °C

50 :

Yield of ;
ammonia 40
(%) 3
30 CLH 550 <C

204y -

104

0 100 200 300 400
Pressure (atmospheres)

(a) Write the equation for the above reaction for the manufacturing process of ammonia
using hydrogen and nitrogen as the reagents.
Nz+3 Hz 2 2NH3[ 1]

(b) What is meant by the term reversible?
Thé reaction occurs in both forward and backward directions [ 1 ]

(c) With reference to the graph, explain the effect of increasing pressure on the percentage
of ammonia in the equilibrium mixture.

Increase pressure increase the yield of reaction [ 1]

(d) With reference to the graph, suggest why the above process is normally carried out at
450°C rather than 550°C despite the fact that an increase in temperature should lead to
an increase in the speed of reaction.

from the graph, the maximum yield at 550'C is less than the maximum yield at 450'C.
(1]



7
A chemist wanted produce a salt zinc chloride by reacting zinc granules with dilute

1

he added aqueous copper (ll) sulfate

. In order to speed up the reaction

solution as a catalyst.

ric aci

hydrochlo

7

The data showed volume of gas evolved and volume of aqueous copper (l1) sulfate used

Volume of aqueous copper (ll) sulfate used / cm®

“*
:

K W0

T 111

Volume of gas evolved / cm?

120

17

L | H
e
i

o 11§

S i

[

100

[= o =}
© w =

W2 / pawloy sef usBolpAy 10 swn|oA (210

333

Volume of aqueous copper (1)) sulfate



18

(a) Plot a graph of volume of gas evolved against volume of aqueous copper (11)

(b)

(c)

(d)

sulfate. ’ [2]

Describe a test used to identify the gas evolved in this experiment.
Place a lighted splint at the mouth of the test tube containing the gas. [ 1]
If the gas extinguished the splint with a ‘pop’ sound, then the gas is hydrogen [ 1]

The chemist used aqueous copper (ll) sulfate as a catalyst. With the aid of an equation,
explain why it is not a desirable choice.

Zinc is more reactive than copper, there will be a displacement reaction. [ 1]

Zn + CuSO; -> ZnSO4+ Cu [1] |

Outline the steps taken to produce zinc chloride salt using zinc and hydrochloric acid.

Add excess zinc powder to the warm hydrochloric acid and stir well [ 1]

Filter the unreacted zinc powder [ 1]

Evaporate the filtrate till saturation [ 1]

Allow the solution to cool [ 1]

Rinse the crystals with distilled water and dry between sheets of filter paper [ 1]

End of Section B
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: . Section C[ 30 MARKS ] .
Answer aII three questions in the spaces prowded

The table gives the estimated percentages by mass of the substances found in the Universe,
the Earth’s core and the Earth’s crust.

Other planets % Earth’s core % Earth’s crust %
Hydragen 90.0 “Iron 35.0 Oxygen . 52.5
Helium 89 Oxygen 28.0 Silicon 31.0
Carbon 1.0 Magnesium 17.0 Aluminium 6.0
Oxygen Silicon 13.0 Iron 5.0
Manganese Nickel 27 Calcium 40 |
Iron Aluminium 0.1 Titanium 0.5
Sulfur Sadium 0.1 Hydrogen 0.15
Silicon Hydrogen 0.05 Nickel 0.05 J
(a) (i) Calculate the combined percentage of oxygen, manganese, iron, sulfur and silicon

(b)

(c)

(d)

(e)

found in other planets.
0.1%[1]

(i) Suggest two reasons why other planets are not suitable for mankind to live in.

There is large percentage of hydrogen gas which is explosive when there is flame
source [ 1 ] There is toe little percentage of oxygen gas which is needed to support lives
(living) / respiration etc. [ 1]

Which element is more common in the other planets than it is in either the Earth’s crust
or the Earth’s core?

Hydrogen [1]

Which metal is more abundant in the Earth’s crust than it is in Earth’s core?

Aluminium [ 1]

Which two metals are more abundant in the Earth’s core than it is in Earth's crust?

Iron and Nickgl [ 2 ] accept Magnesium

The conditions of the Earth’s core is 5000 °C with extreme pressure while of the Earth’s
crust is less than 600 °C. Suggest why the figures for the percentages of the substances
in the Earth's core may not be reliable.

The substance might changed into vapour/liquid states which is in constant motion.

Howme the cyzs! acmineeitiae cannat he ohtained [ 4]



9

20

Use the information in the table to answer the questions.

element density of element at r.t.p in g/lem® | formula of oxide(s)
J 0.003214 J20
L 3.10 L0
M 0.0898 None
Q 0.63 Q0
R 0.97 R20
T 2.07 TO,; TO;
X 3.00 X203
z 7.86 Z0; Z;0,

(a)

(b)

(c)

(d)

Which element is a noble gas? Give a reason for your choice.

M [ 1 ]it did not form any oxides. [ 1]
Suggest the identity of T. Give a reason for your choice.

chromium / manganese [ 1]
chromium / manganese can form jons of charge +4 and +6 [ 1 ]

Both Q and R are from the same Group of the periodic table. Suggest the Group
number. Write an equation of Q/R with water.

Group1[1]
2Q+2H0>2Q0H+H2 or2R+2H20 > 2ROH + Hz2 [ 1]

Both J and L are elements from Group VII.
(i) Suggest the colour and state of J.

Pale yellow + gas or yellow green and gas [ 1]

(ii) Outline an experiment to investigate which element, J or L is more reactive. Write
an equation for the above experiment.

(1) Bubble aqueous J into a salt solution of L. [ 1]

(2) Observe if there is a colour change and record in a table. [ 1]

(3) Repeat step 1 but use aqueous L into a salt solution of J.[ 1]

(4) The reaction that produces the colour change is the more reactive element. [1]

Equation: J2+ 2NaL = 2NaJ + L2[ 1]
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10  Mast of the reactions in chemistry involved water.

{(a) Draw a ‘dot and cross' diagram to show the bonding in water.

6.0

Waler is either used as a solvent for dissolving solutes or in reactions fo produce

useful compounds. Part (b) and (¢) shows 2 different interactions of substances with
water.

(b) Water can be used to dissolve ammonium nitrate to make a cold pack. Cold pack is
useful in remote areas where an ice pack is unavailable. When the inner bag of water is

broken by squeezing the cold pack, it will dissolve the solid. This reaction absorbs heat
from the surroundings, quickly lowering the pack’s temperature.

The energy profile diagram shows the reaction between ammonium nitrate and water.

E S

3

=

b2

= products

D

@

=

e activation | enthalipy

encroy. change, AH
reactants Ea
Progress of reaction / min
(i) Is the above reaction exothermic or endothermic? Explain your answer

using the energy profile diagram given.

L

Endothermic. [ 1 ] energy level at the end of reaction is greater than at the start of
reaction. [ 1 ] Accept : Enthalpy change is positive.

(if) Label the energy profile diagram with the phrases * reactants ” , “ products

“ enthalpy change, A H " and " activation energy, E; "
[ all 4 correctly labelled sections -2 mk ; any 2 correctly labelled sections- 1 mk]

Sho



(c)
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Metal G reacts with water readily to form hydroxides; metal H reacts with both water and
steam to produce basic oxides ; metal | reacts with steam to form an amphoteric oxide ;
metal J reacts slowly with steam and it also reacts with water and oxygen to form
reddish brown oxides.

(i) Rank the reactivity of metals G, H, | and J in ascending order of reactivity.
JLH, G[1]

(i) Name the reaction between metal J with water and oxygen. Suggest a way to
prevent metal J from reacting with water and oxygen.
Rusting [ 1 1. Accept oxidation, corrosion
Oil/painting/greasing/coat with plastic/galvanizing/ electro-plating [ 1]

(iii) J can be extracted from its oxide by reacting with coke (C). Write a balanced

equation for the reaction between the oxide of J and coke.

220:+3C=> 4J+3C02 [1]

End of Section C
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