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INSTRUCTIONS TO CANDIDATES:

Do not open this booklet until you are told to do so.

Write your name, index number and class in the spaces at the top of this page and on any separate
answer paper used.

Write in soft pencil.

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

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

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 one you consider correct and record your choice in soft pencil on the OTAS answer
sheet.

Read carefully the instructions on the answer sheet.

At the end of the examination, hand in your OTAS sheet and question paper separately.

Any rough working should be done in this booklet.

A copy of the Periodic Table is printed on page 9.

This question paper consists of 9 printed pages.
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Paper 1 (Multiple Choice Questions)
Answer all the questions on the OTAS.
21 A student follows the rate of the reaction between marble chips, CaCOs, and
dilute hydrochloric acid, by measuring the amount products produced or the
amount of reactants reacted.

CaCOs + 2HCI — CaClz2 + CO2 + H20

Which diagrams show apparatus that is suitable for this experiment?

| _~measuring
cylinder

hydrochloric hydrochloric —_]

acid — burette acid — burette

ga's syringe

rmarble chips - marble chips
<

1and 2

2and 4
1,2and 4

All of the above

coOow>»
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22 A gasis being cooled to room temperature.

23

Which part of the cooling curve below shows that both the gas and liquid exist
together?

Temp rct

o —>

[

»

Time /min

Four samples are spotted onto chromatography paper. It is known that one of
these samples is pure compound Q. A separate sample of pure compound Q is
also spotted onto the paper. The paper is placed in a solvent.

The diagram shows the chromatogram produced.

sample

Which statement is correct?

oOmw >

L
L
J J {J
L
]
1 2 <! B Q

-+—— solvent front

-+— start

Sample 2 has travelled the furthest and sample 3 is pure compound Q.
Sample 3 has travelled the furthest and sample 2 is pure compound Q.
Sample 4 has travelled the furthest and sample 1 is pure compound Q.
Sample 4 has travelled the furthest and sample 2 is pure compound Q.

[Turn over
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Which diagram shows a compound made up of two different elements?

4

: ~ ~ A -
' W ‘ ?i: _.-1‘-:
C " i D o -"".
C @ b ® "o -
® O ) .'I i &

25 Which statement about the particles, F-, Ne and Na* is correct?

26

o0 m>

They all contain more electrons than protons.
They all contain more neutrons than protons.
They all contain the same number of electrons.
They all contain the same number of protons.

The figure below shows a compound formed by elements Q and R.

G

Which of the following is true?

A
B
C
D

The compound has a low boiling point.

The compound has mobile electrons and therefore can conduct
electricity.

The atoms of R gain electrons from the atom of Q to form an ionic
compound.

The atoms of Q and R share valence electrons to form a covalent
compound with formula QzR.

27 Which statement is correct about all ionic compounds?

A

B
Cc
D

They are formed when metals share electrons with non-metals.
They conduct electricity in the molten state.

They conduct electricity in the solid state.

They dissolve in water.



28 Nitrogen monoxide and oxygen react to form nitrogen dioxide.

29

30

31

5

2NO(g) + O2(g) — 2NO2(g)

What is the maximum volume of nitrogen dioxide that could be obtained when
1 dm?3 of nitrogen monoxide reacts with 2 dm?® of oxygen?

1.0 dm?3
2.0dm?
3.0dm?
4.0 dm?3

o0 mw>

Which sample contains the most atoms?

OO m>

0.5 moles of water

0.5 moles of ammonia

1.0 moles of carbon dioxide
2.0 moles of hydrogen chloride

A household cleaning compound is used to remove calcium carbonate from

bathroom surfaces.

Bubbles of gas can be seen forming when it is applied to the surface.

What is the pH of this cleaning compound?

pH 2
pH 7
pH 10
pH 14

ooOow>»

The table shows the results of adding dilute nitric acid and aqueous sodium

hydroxide to four oxides.

Which is the result obtained for aluminium oxide?

dilute nitric acid

aqueous sodium hydroxide

reaction
reaction
no reaction
no reaction

OO m>

reaction
no reaction
reaction
no reaction

[Turn over
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33

34

35

36

6

A bottle of magnesium carbonate has been contaminated with sodium chloride.
How can the pure magnesium carbonate be obtained from this mixture?

Add acid to the mixture, filter then collect the residue.
Add acid to the mixture, filter then evaporate the filtrate.
Add water to the mixture, filter then collect the residue.
Add water to the mixture, filter then evaporate the filtrate.

oOoOw>»

Which reagent can be used to react with dilute hydrochloric acid to prepare
silver chloride?

solid silver

solid silver oxide
solid silver carbonate
aqueous silver nitrate

ooOw>

The results of experiments involving four metals, W, X, Y and Z, and their ions
are shown.

Y(s) + Z'(aq) — Y'(aq) + Z(s)
W(s) + X*(ag) — no reaction
Z(s) + X'(aq) — Z'(aq) + X(s)

What is the order of reactivity of the four metals, most reactive to least
reactive?

A W-o-X->Y->Z
B X->W->Z->Y
C Y>Z->X->W
D Z—->Y—->W->X

Element Z is in the same group of the Periodic Table as bromine but has a
lower boiling point.

Which statement about Z is correct?

A It can displace bromine from an aqueous solution of potassium
bromide.

B It has a proton number greater than 35.

C It is a solid at room temperature.

D It loses an electron when it reacts with a metal.

Which change always occurs when a metal atom is oxidised?

A It combines with oxygen.

B It gains electrons to form a negative ion.
C It loses electrons to form a positive ion.
D It gains protons to form a positive ion.
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37 In four separate experiments, 1, 2, 3 and 4, nitric acid was added to excess
marble chips and the volume of carbon dioxide formed was measured.

In all four experiments the same volume of nitric acid was used.
Its concentration, or temperature, or both concentration and temperature, were
changed.

The results of the experiments are shown on the graph.

200

volume of CO,
produced 100
/cm?

time /min

Which statement is correct?

A A lower concentration of acid was used in experiment 3 than in
experiment 1.

Experiment 4 was faster than experiment 3.

The acid used in experiment 2 was of a lower concentration than in
experiment 1.

The temperature of the acid was the same in experiments 1 and 2.

O OW

38 The elements helium, argon and neon are noble gases.
Which statement is correct?
A All these elements have an octet configuration.
B Argon is used to react with impurities in the manufacture of steel.
>

Helium is used in balloons as it is more dense than air.
Neon is used in light bulbs to give an inert atmosphere.

[Turn over
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39 The inside of a tube is coated with iron filings. The tube is placed in a trough of

40

W . -
ater as shown 7 |
+—arrr
: -.i-iiron filings
water

Which diagram represents the likely appearance of the apparatus after one
week?

cm? E,r c:m{,éjr cm? D,
100 100+ 100~
80- 80 '- 80+—
60 60+ 604
7 E 3 3
40‘f 40- 403
20 20+— 204 -

When a volcano erupts, which gas is produced in significant amounts?

carbon monoxide
methane

oxides of nitrogen
sulfur dioxide

ooOow>»

-- End of paper 1 --
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Section A
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Section A Paper 5 15
Answer all questions.
Write your answers in the spaces provided on the question paper. Total /100

145

/20
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Answer all questions on the spaces provided.
Answers any two questions out of the three questions given.

At the end of the examination, fasten all your work securely together.
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A copy of the Periodic Table is printed on page 13.
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This question paper consists of 13 printed pages.
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Paper 3
Section A (45 marks)
Answer all questions in the spaces provided.
1 The apparatus shown in Fig 1.1 can be used to separate a mixture of 3 liquids, A, B and

water.
A has a boiling point of 50 °C while B has a boiling point of 78 °C.

Thermometer

condenser

Mixture

|

Fig. 1.1

(@) State the name of this method of separation.

........................................................................................................... [1]
(b) What is the purpose of the water in the condenser?

........................................................................................................... [1]
(c) Predict the temperature of the thermometer when the first distillate appears in the

beaker.
Explain why.
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2 Table 2.1 shows the number of protons, electrons and neutrons of five particles Q to V.

Table 2.1
Particle | Number of protons | Number of neutrons | Number of electrons
Q 5 5 4
R 7 10
S 8 8
T 9 11 9
U 10 10 10
Vv 16 16 16

Which of the particles, Q to V in Table 2.1, fit each of the following descriptions?

(a)

(b)

(i) an atom with mass numberof 16~ .............

(ii) apositiveion

(iii) an atom that has 8 valence electrons ~  .............

(iv) two atomsinthe samegroup ...l and .............

Particle T is an isotope of an element found in the Periodic Table. [4]
Name the element and explain why T is an isotope of that element.
........................................................................................................... [2]

[Turn over
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3 Fig. 3.1 shows the extraction of iron from iron ore.

waste gases

Fig. 3.1
(@) Haematite is the source of iron produced in the Blast Furnace.

(i) Name the reducing agent for the reduction of haematite.

(ii)  With the aid of a chemical equation, describe how your answer in 3(a)(i)
reduces haematite to molten iron.

(iii) Besides haematite, name the other 2 raw materials that are added to the
Blast Furnace.

(b) Name product A and state its usefulness as a substance floating above product B.
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(c) Iron can be used to make stainless steel.

Stainless steel can be made by adding elements such as chromium and nickel to
iron to improve its strength.

(i) What is the name given to mixtures such as stainless steel?

(ii)  Explain, in terms of the arrangement of atoms, why stainless steel is harder
than pure iron.

4 A student titrates 25.0 cm? an alkali of metal X, XOH, with sulfuric acid.

He realizes that 20.0 cm? of 0.2 mol/dm? of sulfuric acid is required to neutralize the acid
fully.

The chemical equation for the reaction is shown below:
2XOH + H2S04 > X2S04 + 2H20

(@) Name an indicator that can determine the endpoint of the reaction and describe the
colour change seen.

[Turn over
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(ii)  Determine the concentration, in mol/dm3, of XOH used.

............... mol/dm? [2]

(iii)  If the concentration of XOH used is 12.8 g/dm3, calculate the relative mass
of XOH and, hence, determine the identity of X.

Relative mass of XOH: .................. Identity of X: ...l [2]

(c) When XOH is added to ammonium chloride, a gas is formed.

Name the gas formed and describe how to test for its identity.



7

5 Hydrogen can form compounds with both metals and non-metals.
For example, it can form lithium hydride with lithium and also ammonia with nitrogen.

(@) What is the bonding found in lithium hydride?

(b) (i) Draw the dot-and-cross diagram to show the arrangement of valence
electrons found in lithium hydride and ammonia in the space below.

Lithium hydride:

[2]

Ammonia:

[2]

(ii) Explain, in terms of bonding, why lithium hydride exist as a solid while
ammonia exist as a gas at room temperature.

[Turn over



8

6 Fig. 6.1 describes the reactions of metal A.

nitric acid

v

metal A

green solution B + gas C

aqueous
sodium
hydroxide
y

A

filter and then
leave to stand in
air

green precipitate D

reddish brown hydrochloric acid >
precipitate E

yellow solution F

Fig 6.1

(a) Identify the following substances.

A,
B
C .
D
E o,
F oo,
[6]
(b) Describe how to test for gas C that is formed in the above reactions.
........................................................................................................... [1]

-- End of paper 3 section A --
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Paper 3 Section B (20 marks)

Answer any two questions in this section.
Write your answer in the spaces provided.

(a) (i) Name an element from Period 3 and explain how the electronic structure of this
element can be used to determine the group the element belongs.

...................................................................................................... [3]
(ii)  Moving from Group I to Group VII across period 3, the character of the
elements change.
Describe and explain this change.
...................................................................................................... [3]

(b) The element with an atomic number of 87 is extremely rare and only about 30 g exist
throughout the Earth crust.

Predict one physical and one chemical property of this element.

Write a balanced chemical equation, with state symbols, to represent the chemical
property that you have described.

[Turn over
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10

Coal contains sulfur. When coal is burnt at power stations in an excess of oxygen, sulfur
dioxide is formed according to the reaction shown below.

S + 02 2> SO2

(@) (i) Explain why sulfur is considered to be oxidised in this reaction.

...................................................................................................... [1]
(ii)  Find the mass of sulfur burnt if 320 dm? of sulfur dioxide is formed at room
temperature and pressure.
[3]
(iii) Describe how the release of sulfur dioxide can indirectly cause damage to
buildings made of limestone.
...................................................................................................... [2]

(b) Two pollutants can be produced in the internal combustion engines of automobiles.

Name the pollutants and describe how they are produced in the engines of
automobiles.
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(@) Explain, in terms of collision theory, how the temperature of reactants affect the
speed of reaction.

(b) A student wants to investigate the rate of reaction involving particle size.

Given that he has magnesium strips and magnesium powder with some hydrochloric
acid, describe how he can conduct a laboratory experiment to do his investigation.

Your description should include the measurement obtained to measure the rate of
reaction.

.............................................................................................................. [5]
(c) Magnesium can also react with copper(II) sulfate as shown below.
Mg + CuSOs4 - MgSOs4 + Cu
(i) During this reaction, the temperature of the solution increases.
Based on this observation, state what kind of reaction this is.
...................................................................................................... [1]
(ii)  Explain why this reaction is also considered a displacement reaction.
...................................................................................................... [2]

-- End of section B --
-- End of paper -

[Turn over
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Paper 1 (20m)

21 22 23 24 25 26 27 28 29 30
B B D D C A B A D A
31 32 33 34 35 36 37 38 39 40
A C D C A C A D C D
Paper 2
Qn | Part Answer Marks
1 (a) | Fractional distillation 1
(b) | To condense the vapour entering the condenser as the distillate. 1
(c) |50 °C. 1
It is the boiling point of A which has the lowest boiling point of the 3 1
substances
2 (@) | (i) S 1
(i) |Q 1
(iii) | U 1
(iv) |Vand S 1
(b) | Itis fluorine. 1
Both have 9 protons, however,
Fluorine has 10 neutrons while T has 11 neutrons. 1
3 (@) | (i) carbon monoxide 1
(i) | Fe203 + 3CO > 2Fe + 3CO2 1
Fe203 loses oxygen to carbon monoxide, 1
And is thus reduced to form iron / 1
The oxidation state of Fe decreases from +3 in haematite
to O iniron.
(iii) | Limestone and 1
coke. 1
(b) | Molten slag. 1
It covers the molten iron, preventing it from oxidising with oxygen. 1
(c) | (i) |Alloys 1
(i) Since the sizes of particles in stainless steel are different, 1
this disrupts the regular arrangement of iron, making it harder to slide 1
when a force is applied. (ERC)
4 (a) Universal indicator. ::

There will be a colour change from purple to green.
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3

(b) | (i) Mole of sulfuric acid = 0.02 * 0.2 = 0.004 mol 1
(ii) | Mole of sodium hydroxide = 0.004 * 2 = 0.008 mol 1
Concentration of sodium hydroxide = 0.008 / 0.025
= 0.32 mol/dm3 1
(iii) | Molar mass = conc (g/dm3) / conc (mol/dm3)
=12.8/0.32 =40 g/mol 1
Molar mass of X =40 - 16 -1 = 23
Therefore, X is sodium. 1
(¢) | Ammonia gas. 1
The gas evolved will turn damp red litmus paper blue. 1
(a) | lonic bonding 1
(b) | (i) 1 mark
% each for
correct
transfer/
sharing of
electrons
for both
1 mark for
no inner
shell
electrons
for both
(i) |S ithium hydride consist of strong electrostatic forces of 1
attraction between positive and negative ions while ammonia
consists of weak intermolecular forces between ammonia 1
molecules.
And because much more energy is required to overcome the 1

forces of attraction in lithium hydride compared to ammonia,
Therefore, lithium hydride has a much higher melting and boiling
point, hence it exist as a solid while ammonia exist as a gas
under room temperature.(ERC)
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6 (a) | A:iron 1
B: iron(ll) nitrate 1
C: hydrogen gas 1
D: iron(ll) hydroxide 1
E: iron(lIl) hydroxide 1
F: iron(lll) chloride 1
(b) | Test the gas evolved using a burning / lighted splint. It should extinguish 1
with a pop sound
Qn | Part Answer Remarks
7 | (@) | (i) Name 1 element from sodium to argon. 1
Since sodium has an electronic configuration of 2.8.1, showing that 1
it has 1 valence electron.
Therefore, it is in Group |. 1
(ii) | Across Period 3, the metallic character of the element decreases. 1
Since the tendency of the elements to form positive ions by losing 1
electrons decreases while
The tendency increases for elements to gain electrons, forming
negative ions as the number of valence electrons increases, 1
Therefore, elements show less metallic character across the period.
(b) | Itis soft/ can conduct electricity / low density. 1
It can react with water to form alkali and hydrogen gas. / 1
It can react with halogens to form halides.
2Fr(s) + 2H20(l) > 2FrOH (aq) + H2(g)/ 1 mark
Fr(s) + Cl2(g) > 2FrCl2(s) for
balanced
chemical
equation
1 mark
for state
symbols
8 | (a) | (i) Sulfur gains oxygen to form sulfur dioxide / the oxidation state of 1
sulfur increases from 0 to +2.
(i) | Mole of sulfur dioxide = 320 / 24 = 13.33 mol 1
Mole ratio of SO2 : S =1:1 =13.33:13.33 1
Mass of sulfur burnt = 13.33 * 32 = 426.6 = 4279 1
(iii) | sulfur dioxide can react with the water to form sulfurous acid. 1
Sulfurous acid oxidises in the air to sulfuric acid which forms acid 1
rain which can damage buildings made of limestone.
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(b) | Oxides of nitrogen 1
Carbon monoxide 1
Oxides of nitrogen are formed through the reaction of nitrogen and oxygen 1
under high temperature in the engine.

Carbon monoxide is formed through the incomplete combustion of petrol / 1
fuel in the engine.

(@) | The smaller the particle size, the larger the surface area for reaction to 1
occur.

This increases the frequency of collisions between reactant particles, 1
resulting in a faster reaction.

(b) | Add a fixed mass of magnesium strip to hydrochloric acid of 1
fixed concentration.

Collect the volume of hydrogen gas collected using a gas syringe and 1
measure the volume of hydrogen gas collected at regular time intervals 1
(eg. 30 seconds).

Record the values collected and plot a graph of volume of hydrogen gas 1
collected against time.

Repeat the experiment using magnesium powder instead of magnesium 1
ribbon. Compare the slopes of the graph obtained for both ribbon and

powder to investigate the rate of reaction.

(c) | (i) Exothermic 1
(ii) | Since magnesium is a more reactive metal than copper, 1

Therefore it displaces copper from its sulfate to form magnesium 1
sulfate and copper metal.

End of Answer Scheme
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