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READ THESE INSTRUCTIONS FIRST

Write your name, index number and class on all the work you hand in.
Do not use staples, paper clips, highlighters, glue or correction fluid.
The use of an approved scientific calculator is expected, where appropriate.

There are TWENTY questions on this paper. Answer ALL questions.

For each question there are four possible answers A, B, C and D. Choose the cne you consider
correct and record your choice in soft 2B pencil on the Answer Sheet.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.

A copy of the Data Sheet is printed on page 11.
A copy of the Periodic Table is printed on page 12.

The number of marks is given in brackets [ ] at the end of each question or part question.

This document consists of 12 printed pages.
[Turn over

PartnerlnLeaming
More papers at Mtestpapersfree.com

BP~204




BP-203

PartnerinL.eamning
More papers at wvalgéstpapersfree.com



21 A chemical reaction produces a mixture of gas P and gas Q. Gas Q can be removed from the
mixture by using solution R.

Which of the following techniques is most suitable in removing gas Q7

A B

?&Q@'@ pRqQ —> =

P& N 7 P&Q —> =

A

22 Measurements are made on some pure water.
» its boiling point, b.p.
» its melting point, m.p.
* its pH
Sodium chloride is now dissolved in the wate'r‘and the measurements are repeated.

Which measured values will change?

b.p m.p pH
A \ | J v
B y v x
c x N
D x ®
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24

25

BP-206

Which of the following best supports the fact that matter is made up of tiny particles in random
motion?

A

B
c
D

Air has no definite volume.
Steam occupies much more space than water in the liquid state.
A drop of oil occupies a large surface area when placed in water.

If a bottle of perfume is opened, the smell is quickly detected in all parts of the room.

A student wishes to add 13.2 cm® of acid to 25.0 cm?® of alkali as part of an experiment.

Which pair of apparatus is most suitabie to measure the volume of acid and alkali accurately?

o 0O mw >

acid alkali
burette pipette
burette measuring cylinder
measuring cylinder pipette
pipette burette

The diagrams show the arrangement of particles in a substance at a pressure of 1 atmospheric
pressure, but at two different temperatures.

-130°C -100°C

O o0 O
o oF°

Which substance could the diagrams represent?

substance melting point / °C boiling point / °C
A -189 -69
B -169 -104
Cc -135 -109
D -115 -85
[Turn over
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26 A student intends to separate a mixture of ethanol and water using the following apparatus.

h thermoneter
|

] -

!

flask :

E
[] waterout | {— rotort stand
: !

condenser

Ethanol has a boiling point of 78.5°C and water has a boiling point of 100°C. He found that the
liquid collected in the conical flask boils in the range of 82-84°C.

He decides to make some changes and repeats the experiment. What change should he make
to the experiment?

A

B
Cc
D

Increase the rate of heating.

Change the direction in which water enters the condenser.

Add some porcelain chips to the liquid mixture in the round-bottom flask.

Insert a fractionating column between the round-bottom flask and the condenser.
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28

29

Which model best represents a mixture of sulfur dioxide gas and hydrogen gas?

A

M 8 I

® Ao 8 ¥

& @

@&8

&
<,
'®m8
(o) S &

B

° © @ e?

¢ @
Q &) QCO.

BP~208

X, Y and Z are different atoms. X and Y have the same number of protons, while X and Z have
the same number of neutrons.

Which of the following statements regarding these atoms is true?

A X and Z are both isotopes.

Y and Z are both isotopes of X.

B
C Y is an isotope of X, but Z is not.
D Zis an isotope of X, but Y is not.

What is the number of particles found in a Zn?" ion?

electrons
3z
32
28

28

O Omp

protons
35
30
30

35
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neutrons
30
35
35

30
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30

The diagram shows an outline of the Periodic Table.

Which diagram shows an atomn of element X?
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32

The diagram below iliustrates the structures of X and Y.

When X and Y react together to form a compound, what is the formula and mass of one mole

of the compound?
formula
A XY
B XY
cC XY2
D XY

mass of one mole / g
43
62
62

105

Y

Which one of the following substances conducts electricity by the movement of ions?

A

B
c
D

moilten iron
solid copper
molten sugar

molten sodium chloride
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35

36

The following gases are present in car exhaust fumes.

» carbon dioxide

* nitrogen dioxide
» carbon monoxide
» water vapour

* nifrogen

Which of these gases are also present in unpolluted air?

A

B
c
D

nitrogen only
nitrogen and water vapour only
nitrogen, carbon monoxide and water vapour only

nitrogen, carbon monoxide, carbon dioxide and water vapour only

T20 is a basic oxide.
What is the likely formula of the sulfate of T?

A
B
c
D

TS0,
T2804
T(S04)2
T2(S04)2

Which reactants could be used to safely prepare lithium chloride?

A
B
C
D

lithium and dilute hydrochloric acid
lithium and aqueous sodium chloride
aqueous lithium hydroxide and dilute hydrochloric acid

aqueous lithium nitrate and aqueous sodium chloride

What is the mass of sodium hydroxide used to make a 100 cm?® of 0.5 mol dm? solution?

oom»

1.0g
2.0g
5049
10.0g
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The action of concentrated nitric acid on copper is represented by the following equation.
xCu + yHNQOs: — xCu(NO3): + 2H:0 + 2NO:

What are the values of x and y?

X y
A 1 4
B 1 8
C 3 4
D 3 8
Consider the reaction,
Hz(g) + Clz(g) - 2HCI{g)}

What will be the final volume of the gas mixture when 100 cm? of hydrogen, Hz, is allowed to
react with 200 cm? of chlorine,Cl2?

(All gas volumes are measured under the same conditions.)

A 80 cm?

B 100 cm®
c 200 cm?®
D 300 cm?®

Different forms of steel contain differing amounts of carbon. Steel P contains a high proportion
of carbon. Steel Q contains a low proportion of carbon.

Which statement is correct?

A P is stronger but less brittle than Q.

B P is stronger but more brittle than Q.

C P is less strong but less brittie than Q.
D P is less strong but more brittle than Q.

[Turn over
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40

10
Methods used to stop iron from rusting include
» coating iron with tin;
» coating iron with zing;

e« connection of iron to magnesium rods.

Which metal is most often used to protect iron in food containers, in oil pipelines and in roofing
sheets?

food containers oil pipelines roofing sheets
A magnesium tin zing
B . tin zinc magnesium
C tin magnesium : zinc
D zing magnesium tin
END OF PAPER
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DATA SHEET

Colours of Some Common Metal Hydroxides

Calcium hydroxide white
Capper{(lf) hydroxide light blue
Iron(il) hydroxide green
Iron(lli) hydroxide red-brown
Lead(ll} hydroxide white
Zinc hydroxide white
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DAMAI SECONDARY SCHOOL
End-of-Year Examination 2019
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CANDIDATE NAME

CLASS INDEX NUMBER

SCIENCE (CHEMISTRY) 5076/03
Paper 3 4 October 2019
Secondary 3 Express 1 hour 15 minutes
Setter: Ms Nur Diyana Osman 65 marks

Additional Materials: Nil

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class on all the work you hand in.

Write in dark blue or biack ink.

You may use a soft pencil for any diagram, graphs or rough working.

Do not use staples, paper clips, highlighters, glue or correction fluid.

The use of an approved scientific calculator is expected, where appropriate.

You may lose marks if you do not show your working or if you do not use appropriate units.

Section A
Answer all questions.

Section B
Answer only two questions.

A copy of the Data Sheet is printed on page 13.
A copy of the Periodic Table is printed on page 14.
The number of marks is given in brackets [ ] at the end of each question or part question.

This document consists of 14 printed pages.
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Section A [45 marks]
Answer all the questions in the spaces provided.

Choose from the following substances to answer the questions below.

argon
methane
nitrogen monoxide
potassium fluoride
sulfur dioxide
ammonium chloride
ozone

Each substance can be used only once.

Name a substance which

(a) is a greenhouse gas produced by the decay of vegetable matter.

................................................................................................................... 1]
(b) dissolves in water to form a solution which neutralises sodium hydroxide.
................................................................................................................... [1
{c) is soluble in water and has a high melting point.
................................................................................................................... [1
(d) is a vehicular pollutant that can be removed using a catalytic converter.
................................................................................................................... [1]
(e) canbe obtained from a mixture of solids.
................................................................................................................... [}
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BP-218

The melting and boiling points of four different substances are shown in the table below.

(a)

(b)

{c)

{d)

Substance A B C D
Melting point /°C -219 -114 -73 114
Boiling point /°C -183 78 -10 183

Which substance Is a liquid at a temperature of 20°C?

Describe what happens to the arrangement and movement of particles in substance B,

when it is placed into a beaker of boiling water from room temperature.

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

Draw the arrangement of the particles of substance D at room temperature and write

down its physical state.

PartnerinLeaming
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(a) Complete the table below for the two isotopes of magnesium.

Isotope Number of
protons neutrons
magnesium-24
magnesium-26

(b) Draw the electronic structure of a magnesium—26 atom, showing all electrons.

(c) Explain how an atom of magnesium-26 can form a magnesium ion. State the charge on the

ion formed.

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

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

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

12]

(]

[2]

BP-219

(d) Magnesium reacts with oxygen to form a compound commonly named as magnesia, which is -
used to line the inner surface of a blast fumace.

() Draw a “dot and cross” diagram to show the arrangement of valence electrons in

magnesia.

of a blast fumnace.
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(i) Based on your answer in (d)(i), suggest why magnesia is used to line the inner surface




Methane burns in oxygen to form water and carbon dioxide.
The equation for the reaction is shown below.
CHs + 20z & CO2 + 2H20

(a) What type of bonding is present in all four substances?

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

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

(c} Draw a 'dot and cross’ diagram to show the arrangement of electrons in a molecule of
methane. Show all electrons.

{(d) Calculate the mass of water produced when 32 g of methane is burnt in excess oxygen.

(e} Calculate the volume of carbon dioxide produced at room temperature and pressure.

[Tum over
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BP~221

A student prepared copper(Il) sulfate, CuSQOy, crystals in the laboratory.

Copper(II) carbonate powder was added bit by bit to 100 cm?® of dilute sulfuric acid in a beaker until
the reaction has stopped.

(a) Write a balanced chemical equation, with state symbols, to show the above reaction.

................................................................................................................... 1]

{c) How would you obtain a pure and dry sample of copper(Il} sulfate crystals from the reaction
mixture obtained?

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

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

................................................................................................................... [3]

(d) Besides copper(II) carbonate, name another substance which can be used in the preparation
of copper(I) sulfate.
................................................................................................................... (1.
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6 AVenn diagram is a pictorial way of classifying substances. A Venn diagram for oxides is shown in

the diagram. The formulae of five oxides have been written in the Venn diagram as examples.

(a)

(b)

(¢)

(d)

(e)

- Basic
oXides Area X

oxides

What label should be given to area X?

Write the formulae of the following oxides in their correct positions in the Venn diagram
above.

magnesium oxide zinc oxide nitrogen dioxide

From its position in the diagram, what is unusual about chromium(V1) oxide?

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

An oxide of carbon, CO, cannot be placed in any part of the Venn diagram.

Suggest a reason.

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

diagram.

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

[Tum over

PartnerinLearning
More papers at W\Z\g.%estpapersfree.com

(]

1



7

In four experiments, A, B, C and D, equal amounts of four different powdered metals were separately
added to equal volumes of dilute hydrochloric acid. The volume of gas collected in the first few
seconds is shown below.

&
Volume
of gas
collected
Experiment A B € D "
{a) The four metals were zinc, magnesium, copper and iron.
Name the metals used in;
Experiment A e
Experiment B e
Experiment € e
Experiment D e 2]
(b} (i) Name the gas produced in the above experiments.
........................................................................................................... [1]
(i) Describe the chemical test and its result for this gas.
L SO TR
RESUIS oo e [2]

END OF SECTION A
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Section B [20 marks]
Answer any two questions from this section in the spaces provided.

The diagram below shows a blast furnace.

 gas outlet

(@) What two substances, other than haematite, are added at A?

{b) Name the hot gas that is passed into the bustle pipe at B.
................................................................................................................... [1]

(c) Write a balanced chemical equation, with state symbols, for the reaction that occurs at C in
the furnace accounting for the production of iron from the haematite.

................................................................................................................... 4
{(d) The iron obtained from the blast furnace is also used to make stainless steel.
()  Name the element that is mixed with iron to make steel.
........................................................................................................... [1]
(i) Draw a labelled diagram to show the arrangement of particles in steel. M

[Turn over
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10

(iii) Steel, instead of iron, is used to build many structures such as bridges because they
are stronger and harder.

Explain, in terms of its structure, why steel is stronger and harder than iron.

{(iv) Some bridges have blocks of magnesium attached to them.
Explain why.

9 (a) The following is an abstract from the internet.

Nitrogen is an element with a melting point of -210°C and boiling point of -186°C.
Nitrogen is a colourless, odourless, tasteless and mostly inert diatomic gas at standard
conditions. The extremely strong bond in nitrogen dominates nitrogen chemistry, causing
difficuity for both organisms and industry in breaking the bond to convert the nitrogen into
useful compounds.

However, when these compounds burn, explode, or decay back into nitrogen gas, they
release large amounts of often useful energy.

(i}  The website uses the words “element” and “compound”.

Define the terms “element” and “compound".

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

...........................................................................................................
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1

(ii) Draw the electronic arrangement in a nitrogen molecule. Show the outershell  [2]
electrons only.

{il) Explain, in terms of structure and bonding, why nitrogen is a gas at room temperature
and pressure,

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

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

(b) (i)  Sulfur dioxide can be produced by reacting sodium sulfite (Na2803) with hydrochloric
acid. The other products of the reaction are water and sodium chloride.

Write a balanced chemical equation for the reaction.

........................................................................................................... 1]
(ii} Calcium oxide is a drying agent which removes water vapour.
A student wanted to collect a dry sample of the sulfur dioxide produced.
sulfur
dioxide
He used the apparatus above but was unsuccessful in collecting any gas.
Explain why.
........................................................................................................... 2]

[Turn over
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10 (a)

(b)

(c)

(d)

12

The figure describes some of the properties of an acid and an alkali. 2]

Complete the empty boxes in the figure below.

acid alkali
sulfuric acid potassium
hydroxide

-3 chemical formula
-)' chemical formula

symbol for ion that -
causes acility symboi for ion that
> causes alkalinity

Write the balanced chemical equation for the reaction between sulfuric acid and aqueous
potassium hydroxide, including the state symbols.

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

................................................................................................................... [1]

20 cm? of 1.0 mol/dm?® of hydroxide of X exactly neutralises 40 cm?® of 0.25 mol/dm?® of sulfuric
acid.

(i)  Find the number of moles of hydroxide of X used. (1]

PartnerinLearning
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(i)  Find the number of motes of sulfuric acid used. [1]

(iii) State the reacting ratio between hydroxide of X and sulfuric acid.

(iv) Calculate the mass of the salt formed. 2]

END OF PAPER

DATA SHEET

Colours of Some Common Metal Hydroxides

Calcium hydroxide white
Copper(ll) hydroxide light blue
iron(ll} hydroxide green
Iron{i!l) hydroxide red-brown
Lead(ll) hydroxide white
Zinc hydroxide white
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3E Science Chemistry 5076 End of Year Examination 2019 Marking Scheme
 Paper 1
21 A 26 D 3 B 36 B
22 B 27 Cc 32 D 37 A
23 D 28 C 33 B 38 D
24 A 29 C 34 B 39 B
25 B 30 B 35 Cc 40 Cc
Paper 3 Section A
1 |(a) methane [1]
(b) sulfur dioxide [1}
(c) potassium chloride [1]
{d) nitrogen monoxide [1]
{e) ammonium chioride [1]
2 (s B [1]
(b) A&C [1]
(c) At room temperature, B exist as a liquid. When placed in boiling water of 100°C, | [1]
the particles gained heat energy, moved faster and more randomly and have amangement
sufficient energy to become gaseous particles immediately. At a boiling [1]ﬁ
temperature of 100°C, it has already past substance B boiling point of 78°C. motion
(d) Solid 1]
[1]
3 (a) Isutope Number of [2], 34
proton neutron correct;
, . 1], 1-2
Magnesimn-24 12 12 E:c!rrect
Magnesium-26 12 14
(b) l [11
2.8.2
(c) Magnesium-26, has 12 electrons with an electronic structure of 2.8.2. It does
not have a stable electronic structure and will lose 2 valence electrons, | [1]
resulting as a positive ion with a charge of +2. [11
(d) (i) B —42+ -2 [1] correct
Mg?* ion
[1] correct
0% ion

PartnerinLearning
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(d) (1) Magnesia; MgO, or magnesium oxide is an ionic compound with strong ionic | 1]
bond / electrostatic forces of attraction. Hence it will have high melting point | [1]
and will not meit when subjected to high temperatures in the fumace.
{a) covalent [1]
(b) Low melting and boiling point / insoluble in water / cannot conduct electricity in | [1};any
any states. one
(c) 7N [1];all
| :Z electrons
/,,‘L e shown
SN (1
{H [/C\ ;\1 overlap
NN ,} N shells
N il
a0
{_\ H ) )
{(d) Mole of methane = 32/16 = 2 mol
Mole of water : Mole of methane =2 : 1 [1] working
Mole of water = 4 mol [1ifinal
Hence, mass of water =4 x 18 = 72.0g answer
(e) Mole of methane = 2 mol
Mole of carbon dioxide : Mole of methane =1: 1 [1] working
Mole of carbon dioxide = 2 mol [1]final
Hence, volume of carbon dioxide = 2 x 24 = 48.0dm? answer
(a) H2804(aq) +CuCOs3(s)> CuS0as(aq) + CO2(g) + Hz0(g) 1 comect
formula,
products &
reactant
(1]
balanced
equation
{b) No bubbles seen / no effervescence 1]
{c) - filter the mixture and obtain the filtrate [3] all 5 pt
- heat the filtrate till saturated / heat until one-third of volume [2] 4-3 pt
- remove heat and allow the solution to cool and crystallise [172 pt
- wash the crystals formed with cold distilled water [0] 1-Opt
- dry in between filter paper
(d) copper(ll) oxide [1]
(a) amphoteric oxide [1]
(b) [1]all 3

oxides

Area X
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(c) Chromium oxide is metal oxide and it should be placed together with K20 and | [1]
Cu;0 who are basic instead of in the acidic oxide category.
{d) CO is a neutral oxide and cannot be place within / inside the Venn diagram. M
(e) Lead(ll) oxide is a a metal oxide and is amphoteric in nature and can neutralise | {1}
both acids & bases, to form salt and water.
7 (a) A = magnesium [2), 3-4
B = copper correct;
C=zinc [1],1-2
D = iron correct
{b} (i) Hydrogen gas [1]
(b) (i) | Test=insert a lighted splint 1]
Results = lighted splint extinguish with ‘pop’ sound [11
| Paper 3 Section B
8 {a) Limestone and coke [1] for both

{b) Oxygen / Air [

(c) Fe:0s (s) + 3CO(g) > 2Fe () + 3CO:2 (g) 1]
balanced
equation;
[1]for
correct
state
symbols

(d)(i) carbon [1]

(d){ii) {11 must be
iabelled /
Fe atoms
to be
larger than
Cc

(d)(ii) | Steel is an alloy with different size atoms that disrupts the orderly arrangement | [1]

of pure iron. This prevents the lavers of atoms from sliding past each other | [1]
when an extemal force is applied. Hence, steel is stronger and harder than
pure iron.

(d){iv) | Magnesium Is a more reactive metal than the iron found in steel. Hence, when | [1]
placed with iron, magnesium will_corrode in place of iron, through sacrificial | [1]
protection and this prevent the steel bridge from rusting and being damaged.

3
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9 (a) (i) Element is the simplest form of substance that cannot be broken down by any | [1]
means
Compound is two or more elements chemically combined together. 1

(a) (i1) [1]
outershell
only with 3
shared
pairs  of
electrons;
[1 lone
pair of
electrons
on each N
atom

(a) (iil) | Nitrogen is a covalent molecule. M

With weak intermolecular forces of attraction [1]
Hence, little or no heat energy needed for nitrogen to overcome these forces ; [1]
resulting in low melting and boiling point.

{b) (i) NazS0; +2HC! > 502 + 2NaCi + Hz0 [1] correct
formula
and
balanced

(b) (ili)} | The calcium oxide is both a drying agent and a basic oxide. il

The acidic sulfur dioxide gas will be neutralise by the basic calcium oxide in the | {1]
tube and hence no sulfur dioxide gas will be collected as both water present is
absorbed and while the gas is removed.
10 | (a) [2], 34
correct;
[1}1-2
. correct

(b) H2804 (aq) + 2KOH (aq) < K2804 (aq) + 2H.0 () (11
balanced
equation;
[1Jor correct
state symbols

4
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(c)

Acids and alkalis dissolved in water to produce ions {H* & OH) respectively.
These ions are mobile free to move and carry charges and hence can conduct
eiectricity.

[

{d)(i)

Mole of hydroxide X = 0.02 mol

[11

{d)(ii)

Mole of sulfuric acid = 0.01 mol

[1]

(d)(iii)

Ratio between hydroxide of X and sulfuric acid = 2:1
* If student did not indicate the statement, the ratio will be as per qns asked ie
2:1 CANNOT be 1:2

[

(d)(iv)

Mole of hydroxide X = 0.02 mol

Mole of hydroxide : Mole of salt, KzS04=2: 1
Mole of salt, KzSO4 = 0.01 mol

Hence, mass of salt, K;S04 = 0.01x 174 =1.74g

[1] warking
[1]final
answer

END OF PAPER
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