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Section A

a) In the table below fill in the missing information for the two elements, A and B.

Element Proton Electronic Group in
Number configuration Periodic Table
A 17 7
B 2,4

(3)

b) Use the information in part (a) to state the type of bonding present in a compound
consisting of the elements A and B.
Type of bonding: (1)

c) Element A can exist as two different atoms that have different atomic mass.
i) State the name given to such atoms.

(1)

ii) Why do the two atoms in part (c) (i) react in the same way?

(1)
(Total: 6 marks)

2. Lead(II) nitrate is reacted with hydrochloric acid according to the equation:
Pb(NOs), (aq) + 2HCI (aq) — PbClI, (s) + 2HNOs (aq)
a) In the experiment 0.1 mol of lead(II) nitrate dissolved in aqueous solution, is reacted

with excess hydrochloric acid.
i) Calculate the mass of lead(II) nitrate used.

(3)

ii) How many moles of chloride ions are present in the lead(II) chloride formed?

(2)

b) Give ONE reason why excess hydrochloric acid is used in the experiment.

(1)
(Total: 6 marks)
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3. Potassium iodide, KI, is a very common laboratory chemical. The table below contains
statements about potassium iodide which may be true or false.
Write True or False next to each statement as appropriate.

Statement True or False

a) | Potassium iodide is soluble in water.

b) | Solid potassium iodide conducts electricity.

c) | Potassium iodide has a relatively high melting point.

Solid potassium iodide is held together by electrostatic forces of

d) attraction. )

e) | Potassium iodide contains potassium atoms and iodine atoms.

f) Potassium iodide is formed by the sharing of electrons. 6

(Total: 6 marks)\ )

a) Salts may be prepared using various methods.
i) Give a balanced equation to show the reaction when dilute hydrochloric acid is added
to zinc oxide to produce zinc chloride.

(2)

ii) Give a balanced ionic equation, omitting spectator ions and including state symbols,
to show the formation of copper(Il) carbonate by the reaction between copper(Il)
sulfate and sodium carbonate.

(3)

b) A neutralisation reaction during a titration between potassium hydroxide solution, KOH,( )
and sulfuric acid, H,SQ,, produces potassium sulfate in solution. Name a suitable
indicator to use during the titration.

(1) 6

(Total: 6 marks) | )

Please turn the page.
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)

5.

a) A group of students in the laboratory have been given various mixtures to separate.
They need to decide on the appropriate apparatus to use. In the spaces provided below,
for each situation, draw a suitable well-labelled diagram of the apparatus that will give
satisfactory separation of the substance in bold.

) i)
Crystals of sugar from a solution of Oil from a mixture of oil and vinegar.
sugar in water.

(4)

b) State the TWO steps students need to follow to obtain sand from a mixture of sand and
sugar.

Step 1:
Step 2: (2)
(Total: 6 marks)
6.

a) Paula and Mark were asked to research information about hydrogen. Give balanced

equations for the following reactions.
i) The reaction of dilute sulfuric acid with iron filings.

(2)
ii) The reaction between hydrogen and copper(II) oxide.

(2)

b) The reaction in part (a) (ii) is a redox reaction. Give the name or formula of the

substance which is reduced.

Substance reduced:

(1)

Page 4 of 12
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7. Consider the following statement:

‘The most common effect of hard water on the skin is unnecessary dryness and

irritation. This is due to hard water’s inability to properly dissolve soaps ...
https://www.westlakedermatology.com/blog/how-hard-water-can-damage-the-skin/

a) Give the names or formulae of TWO substances that cause hardness in water.

Substance 1: Substance 2: (2)

b) Why is it more difficult to rinse soap away whenever hard water is used? You may
explain this using an equation.

(2)

c) Mention another disadvantage of hard water besides its effect on soap.

(1)

d) Hard water has also some advantages in our everyday lives. Mention ONE advantage.

(1)
(Total: 6 marks) 6

8. In an experiment, 11.4 g of a hydrated compound of magnesium, MgS0,.xH,0, is heated to
constant mass. After weighing, it is found that 6.0 g of solid powder remains while 5.4 g of
water vapour is removed.

a) Calculate the amount of water in moles.

(3)

b) Calculate the number of moles of magnesium sulfate in the 6.0 g remaining after the
hydrate was heated to constant mass.

(3)

c) Use the answers from parts (a) and (b) to find the chemical formula of the hydrated
magnesium sulfate compound. ( )

(2) 8

(Total: 8 marks) )

Please turn the page.
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9.

a) When nitrates are heated, different types of products may be formed. Give balanced

equations to show the action of heat on:
i) sodium nitrate, NaNOs;

(2)
ii) lead(II) nitrate, Pb(NO3),.

(2)

b) Hydrated copper(Il) sulfate, CuSO,.5H,0, decomposes on heating. Mention ONE
observation that may be made during this decomposition.

(O )
¢) Why is anhydrous copper(II) sulfate very useful in chemistry experiments?
(1) 6
(Total: 6 marks)
10.

a) Although saturated hydrocarbons belong to the family of the alkanes, their physical
properties can be different. By considering the lengths of their carbon chains, suggest
the states at room temperature of propane, CsHg, and dodecane, Ci>Hy.

Propane: Dodecane: (2)

b) Natural gas, oil and coal are all fossil fuels. Natural gas is a mixture of substances with

methane occupying the highest percentage.
i) Give ONE reason why natural gas may be considered as a better fuel than coal.

(1)

ii) Give ONE reason why coal may be considered a better fuel than methane.

(1)

iii) The use of coal and petroleum as fuels poses problems for the environment. Explain.

(1)
(Total: 5 marks) 5
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Section B:

11. The rate of reaction depends on various factors. Two students were asked to investigate the
reaction between solid potassium carbonate and dilute hydrochloric acid which follows the
equation:

K,COs3 (s) + 2HCI (ag) — 2KCl (aq) + H,O (1) + CO,(9g)
a) What is the meaning of the term rate of reaction?

(2)

b) Draw a labelled diagram to show the setup used to investigate the rate of reaction. The
setup must include: the reaction flask, its contents, the gas collected and the apparatus
collecting the gas.

(5)
c)

i) On the axes provided, sketch graphs from the start of the reaction to a few minutes
after the reaction stops, to show the change in volume of carbon dioxide produced
when excess dilute hydrochloric acid is added to:

e 5 g of chunks of potassium carbonate. Label your graph C.
e 3 g of powdered potassium carbonate. Label your graph D.

A

Volume of CO,/ cm?

v

Time / minutes (4)

ii) Which of the reactions in part (c) (i) finishes first? Give ONE reason.

(2)

Question continues on next page.
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d) State the effect that an increase in temperature will have on the experiment in part (c).

Explain.

(3)

e) Two other experiments are carried out to investigate the effect of two different
concentrations of the acid as shown in the table below.

) -

i) g powdered potassium Excess HCI of concentration 0.6 mol dm™.
carbonate.

. 4 g powdered potassium . 3

i) Excess HCI of concentration 0.3 mol dm™.
carbonate.

The change in mass of the flask and its contents is investigated.

On the axes below, sketch graphs to show the change in mass of the flask for each of
the experiments. Label your graphs i) and ii) accordingly.

Mass of flask / g

v

Time / minutes 20
(4)
(Total: 20 marks)\ J
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12.
a) In a chemical reaction bonds are broken and new ones formed. During these processes,
energy changes occur which may be exothermic or endothermic.
Draw a labelled energy diagram for an endothermic reaction, including labels for: x-axis,
y-axis, energy levels for the reactants and products, activation energy, and energy
change for the reaction.
(6)
b) A group of students are asked to find the heat of neutralisation of the reaction between
sodium hydroxide solution and hydrochloric acid.
Name the apparatus needed for the following measurements:
i) measurement of volumes;
(1)
ii) change in temperature.
(1)
c) In the experiment, 50 cm?® of sodium hydroxide solution of concentration 1 mol dm™ are

reacted with 50 cm?® of hydrochloric acid of concentration 1 mol dm™>. There is a

temperature change from 25 °C to 30 °C.

Assume that 1 cm?® of solution has a mass of 1 g.

i) Write a balanced chemical equation for the reaction between hydrochloric acid and
sodium hydroxide solution.

(2)
ii) Calculate the energy given out in the reaction including the units.

(4)
iii) Calculate the number of moles of water produced in the reaction.

(2)

Question continues on next page.
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iv) Use your answers to parts (c) (ii) and (c) (iii) to calculate the heat of neutralisation.

(2)

d) The answer you obtained does not match the value as given in data books. State TWO
possible sources of error in the experiment.

2| 20

(Total: 20 marks) \ )
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Section A: Answer ALL questions.

1. The diagram below shows the arrangement of H,O molecules in liquid water.

/e
— (O )

—/ "\ \ (W) -

( H ) ‘wi H ) y

/,ff O, S“e\

( H ) ( |:| ) ‘:\g\}
a) On the diagram, label:

i) a covalent bond;
i) an intermolecular force. (2)

b) On heating a sample of water, the temperature starts to rise gradually until, before the

water starts to boil, the temperature stops rising for some time. This is shown in the
diagram below.

Temperature f°C

~
o
—r

Heat energy/]

i) Suggest a value for the temperature marked (a) on the diagram.

(1)

ii) State whether the evaporation of water is an endothermic or an exothermic process.

(1)

iii) Why does the temperature stop to increase for some time even though heat energy is
still being supplied?

(1)

(Total: 5 marks)
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2. Marcus is comparing the reaction of calcium in air with that of the same element in pure
oxygen.
a) For this he needs to prepare, collect, and store oxygen.
i) Write the chemical equation for a reaction to produce oxygen.

(2)

ii) Suggest a suitable method to collect the oxygen which is to be used in a later
experiment.
(1)
b) Compare the reaction of calcium in air with that of calcium in pure oxygen, referring to:

i) TWO similarities between the two reactions;

(2)
ii) ONE difference between the two reactions.

(1)

(Total: 6 marks)

3. Catherine investigates the solubility of oxygen and nitrogen in sea water. She obtains air
from sea water by heating large volumes of the mixture. She then passes 100 cm? of the air
sample over heated copper until no change is observed. Once the apparatus cools,
63 cm?® of gases remain.

a) Give ONE physical change observed when air is passed over heated copper.

(1)

b) Why is the apparatus allowed to cool down before the final reading of volume is taken?

(1)

¢) Calculate the percentage of oxygen in the air which was dissolved in the sea water sample.

(1)

d) Compare your answer to part (c) with the percentage volume of oxygen in air. Hence,
comment on the solubility of nitrogen and oxygen in water.

S

(2)

(Total: 5 marks)
Please turn the page.
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4. Explain the following statements about carbon and its oxides.

a) Diamond is much harder than graphite.

(2)

b) A mixture of carbon dioxide and carbon monoxide is bubbled through dilute sodium

hydroxide solution to obtain a purified sample of one of these oxides.

(2)

¢) Environmental concerns about carbon footprint focus on the quantity of carbon dioxide
released in the atmosphere.

(2)

(Total: 6 marks)

5. In World War I, Germany’s access to potassium nitrate (saltpetre) from South America was
stopped by a blockade by the other European powers. Fritz Haber produced ammonia from

nitrogen and hydrogen, restoring Germany’s access to nitrates.

a) Write a balanced chemical equation for the reaction between nitrogen and hydrogen in the

Haber P

rocess.

(2)

b) Ammonia in the laboratory is prepared by heating together a mixture of solid ammonium
chloride and calcium hydroxide. Give a balanced equation for this reaction.

(2)

c) The ammonia produced may be tested in two ways, using moist red litmus paper, and

hydrogen chloride gas. Complete the result for each test.

i Effect on moist red litmus
paper

i) With hydrogen chloride
gas

Page 4 of 16
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6. Gunpowder is a mixture of potassium nitrate, sulfur, and carbon. They react according to the
following (simplified) redox equation:

2KNOs3(s) + S (s) + 3C (s) » KyS (s) + Ny (g) + 3CO,(g)
a) Identify ONE substance which is being:

i) oxidised;

ii) reduced. (2)

b) The explosive side of the reaction is due to the sudden increase in pressure caused by the
production of nitrogen and carbon dioxide gases.
i) Calculate the total volume occupied by the gases at stp when 2 moles of potassium
nitrate react completely with carbon and sulfur as shown in the above equation.

(3)

ii) During this reaction, the temperature is in excess of 1,500 K. Calculate the volume
occupied by gases in part (b) (i) if the temperature is changed from stp to 1,500 K.
Assume that the pressure stays the same.

(2)
(Total: 7 marks)

7. Sodium is obtained by the electrolysis of molten sodium chloride. One of the main ores of
sodium chloride is rock salt, where sodium chloride is found mixed with insoluble substances
such as sand and gravel.

a) How is sodium chloride obtained from this mixture? Tick the correct separation technique.

|:| Distillation |:| Recrystallisation
|:| Separating column |:| Solution, then filtration (1)

b) Identify the substance produced at the anode in a cell used for the electrolysis of molten
sodium chloride.

(1)
c) Why is molten sodium chloride instead of aqueous sodium chloride, used to produce sodium?

(1)
d) Construct an ionic half equation for the reaction at the cathode.

(2)
e) Explain why the equation in part (d) is a reduction. Give your answer in terms of oxidation

numbers.
(1)

(Total: 6 marks)
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8. The series of tests below were carried out to identify two inorganic substances X and Y.

X is a white powder which dissolves in dilute hydrochloric acid with effervescence to produce
a colourless solution, B, and a gas, A. Gas A produces a white precipitate when bubbled
through lime water. On addition of dilute sodium hydroxide to B, a white precipitate which is
insoluble in excess alkali is formed. X imparts a brick red colour in a flame test.

Y is a white powder which dissolves in dilute hydrochloric acid with effervescence to produce
a colourless solution, C, and a gas, D. Gas D turns acidified potassium dichromate from
orange to green. On addition of dilute sodium hydroxide to C, a white precipitate which is
insoluble in excess alkali is formed. Y imparts no colour in a flame test.

Identify substances A, B, C, D, X and Y:

A: B:
C: D:
X: Y:

(Total: 6 marks)

9. Answer the following questions about metals.
a) Name a metal which does not react with dilute sulfuric acid.

(1)

b) Although aluminium is more reactive than many metals, such as iron, a solid piece of
unpolished aluminium does not corrode. Explain.

(2)

c) A piece of aluminium is added to test tube A containing zinc sulfate solution. A piece of
copper is added to test tube B also containing zinc sulfate solution.
i) In which test tube does a reaction occur? Explain your answer.

(2)

ii) Give a balanced ionic equation, omitting spectator ions and including state symbols,
for the reaction taking place in part (c) (i).

(3)
(Total: 8 marks)

Page 6 of 16




SEC06/2A.19m

DO NOT WRITE ABOVE THIS LINE

10. Ethene undergoes several reactions.

a) Industrially, ethene is obtained following the breaking of long chain hydrocarbons in
crude oil. Name this process.

(1)

b) Draw structures to show the organic compound formed when ethene reacts with:

i) Hydrogen ii) Chlorine iii) Steam

(3)

c) One of the compounds drawn in part (b) reacts with phosphorus(V) chloride to liberate
white misty fumes. Identify this compound.

(1)
(Total: 5 marks)

Please turn the page.
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Section B: Answer TWO questions from this Section.

11. Sulfur dioxide is a pollutant gas but also an important substance for the chemical industry.
a) Give ONE source of sulfur dioxide in the atmosphere. (1)

b) Give ONE harmful effect of sulfur dioxide in the atmosphere. (1)

c) Give a balanced chemical equation for EACH of the following methods of preparing sulfur

dioxide.
i) Burning sulfur. (2)
ii) Oxidation of copper using concentrated sulfuric acid. (2)

d) A closed system containing sulfur dioxide and oxygen can reach dynamic equilibrium
according to the following reversible reaction.

2S0,(g) + 0-(g) = 2S05(g) AH = -197 kJ mol™

i) Explain the terms reversible reaction and dynamic equilibrium in order to distinguish

between the two. (2)
ii) Give TWO ways by which the equilibrium can be shifted to the right to produce more
sulfur trioxide. (2)
iiil) Explain why each of the methods in part (d) (ii) has this effect on the equilibrium. (2)
iv) Give a suitable catalyst to speed up this reaction. (1)
v) Explain why adding a catalyst does not affect the equilibrium position. (1)

e) The reaction shown in part (d) is used in the Contact Process to produce sulfuric acid.
Explain how sulfur trioxide is converted to sulfuric acid in this process. (2)

f) Concentrated sulfuric acid can be used to produce other acids and to dehydrate certain
substances. Exemplify each case by giving a balanced chemical equation for the reaction
of concentrated sulfuric acid with:

i) solid sodium chloride; (2)
i) ethanol. (2)
(Total: 20 marks)

12. The extraction of iron from its ore through the Blast Furnace is an important chemical

process.
a) Name the main ore of iron. (1)
b) Give ONE use of iron. (1)

c) The main ore of iron consists mainly of iron(III) oxide which is reduced in the Blast
Furnace using carbon monoxide.
i) Identify the TWO other solids which are heated with the iron ore in the

Blast Furnace. (2)
ii) Write down a balanced chemical equation for the reduction of iron(III) oxide using
carbon monoxide. (2)
iiil) The main impurity in the iron ore is silica (SiO;). Explain how this is removed from
the mixture in the Blast Furnace. (2)

Page 8 of 16
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d) Study the following reaction scheme and identify:

i) the compounds of iron: A, B, C, and D; (4)
i) the colours of substance C and of solution E. (2)
+ HCl +H + OH
‘ cl(9) A 20 Green solution © C
Fe (s)
D
B E Rust-brown
+ Cl; (g) + H,0 + OH" precipitate

e) In 2015, about 3.3 x 10*? kg of iron ore were mined in the world. Assuming this mass
to be only iron(III) oxide and the extraction of iron from its ore to be 100% efficient,
calculate the mass of iron that can be extracted from this mass of ore. (3)

f) A big problem in the use of iron is its readiness to rust.
i) Give TWO requirements for iron to rust. (2)
i) Give ONE way to prevent rusting. (1)
(Total: 20 marks)

13. Chlorine is prepared in the laboratory using the apparatus shown below.

water

conc. H2504

S

—+— dry chlorine

=N

Picture adapted from: https://www.advance-africa.com/Chemistry-Notes-Form-3.htm/

cardboard

a) Identify substances P and Q. (2)

b) Write down a balanced chemical equation for the reaction between P and Q to produce
chlorine. (2)

c) Why are the products of the reaction passed through:

i) water; (1)
ii) concentrated sulfuric acid? (1)
d) Why is it possible to collect chlorine using the method shown in the diagram? (1)

This question continues on next page.
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e) Chlorine is easily recognised due to its properties. For chlorine gas, state the:
i) colour;
i) smell;
iii) effect on moist red litmus paper;
iv) effect on moist blue litmus paper.

f) Chlorine dissolves in water to produce two acids. Identify these TWO acids.

(1)
(1)
(1)
(1)

(2)

g) In an experiment, chlorine gas is bubbled through separate solutions of sodium bromide
and sodium iodide.

i) Give ONE observation for each reaction.

ii) Write a balanced ionic equation, omitting spectator ions and including state symbols,

for the reaction of chlorine with sodium bromide.

iii) Which reaction happens faster: chlorine with sodium bromide or chlorine with

sodium iodide? Explain your answer.

(2)
(3)
(2)

(Total: 20 marks)

14. This question is about the metals sodium, magnesium, potassium, and calcium.
a) These metals can be distinguished based on their appearance and physical properties.
Identify each of A, B, C, and D as sodium, magnesium, potassium, or calcium.

A Soft silvery-white metal. It has a low density (it floats on water) and it
is soft enough to be cut with a knife.

B Soft silvery-white metal. Softer and has a lower density than A.

C Dark grey metal which is reasonably hard. Although it has a relatively
low density for a metal, it sinks in water.

D Dark grey metal. It can be cut with a knife by applying enough force.
Although it sinks in water, its density is lower than that of C.

b) These metals can also be identified by their reactions with water.

G and H as sodium, magnesium, potassium, or calcium.

Reacts very vigorously with cold water, producing an alkali and

E hydrogen gas. The hydrogen usually catches fire due to the heat of
reaction, producing a lilac coloured flame.

F Reacts slowly with cold water. Effervescence is observed and a
sparingly soluble white substance is formed.

G Does not react visibly with cold water. Reacts very vigorously with
steam to produce a white powder and hydrogen gas.

H Reacts vigorously with cold water, producing an alkali and hydrogen gas.

Page 10 of 16
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c) Describe a simple test to show that the:

i) solution obtained when E and H react with water is alkaline; (1)
ii) precipitate obtained when F and G react with water is basic. (1)
d) Write a balanced chemical equation for the reaction of E with water. (2)

e) By referring to electron configurations, explain why sodium is more reactive than:

f)

i) lithium; (2)
i) magnesium. (2)

Since ancient times, known metals were obtained by roasting (heating) the ores.
However, experiments to obtain pure elements by heating carbonate of soda (sodium
carbonate) and limestone (calcium carbonate) were unsuccessful. The elements were
only first isolated in the 1800s when Humphry Davy passed electricity through these
common substances.

i) Explain the effect of heat on:

e sodium carbonate; (1)
e calcium carbonate. (2)
ii) Why is it relatively hard to obtain metals such as sodium and calcium from their
compounds? (1)

(Total: 20 marks)
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Section A: Answer ALL questions.

1. Fill in the blanks in the following paragraph with words chosen from the word bank below.
Every word may be used once, more than once or not at all.

lose cooling stronger gain
evaporating weak mass volume
A gas has neither shape nor . This is because there are

forces which hold the particles together. On condensing, the particles

some of their energy and start to form attractive forces.
On further , the particles form a solid as they more
energy and will only be able to vibrate in their fixed positions. 6

(Total: 6 marks)

a) When some substances such as common salt are added to water they disappear as they
dissolve. In this process, water is called a solvent. Give the correct name for each of the
following.

i) The solid that dissolves in the water.

A mixture of water and solid in which the solid
dissolves.

A mixture of small particles of a solid and liquid in
which the solid does not dissolve.

i)

A mixture of water and a solid in which the solid has
iv) | dissolved but which cannot hold any more dissolved
substance in it.

(4)

b) Sometimes water will react with substances that are placed in it. Give the equation for
the change that takes place when sodium is placed in water. State symbols are not

required.
(2) 6

(Total: 6 marks)

Page 2 of 16




SEC06/2B.19m
DO NOT WRITE ABOVE THIS LINE

3. The following shows a diagram for the laboratory preparation of a gas.

Hydrogen peroxide

h*: v Water

..........

Manganese(lv) oxide

https://Ih3.googleusercontent.com

a) Give the name of the gas that is prepared in the laboratory using the above apparatus.

(1)
b) What does this experiment tell you about the solubility of this gas in water?

(1)
c) Give another method which may be suitable for the collection of this gas.

(1)

d) This gas reacts with metals such as calcium. Describe a simple test to show that the
solid produced is basic.

(3) 6

(Total: 6 marks)

Please turn the page.
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4. Nitric acid behaves both as an acid and as an oxidizing agent.

a) Give the equation for the reaction between nitric acid and copper(II) carbonate. Include
state symbols.

(3)

b) The reaction between copper and concentrated nitric acid is represented by the equation
shown below.

Cu + 4HNO3 — CU(NO3)2 + 2H20 + 2N02

i) Show that nitric acid is acting as an oxidizing agent in this reaction.

(1)

ii) Give TWO colour changes observed when this reaction takes place.

(2)

(Total: 6 marks)

5. Carbon may exist in nature as a number of allotropes.

a) What are allotropes?

(2)

b) Give the name of TWO allotropes of carbon.

(2)

c) Carbon reacts with oxygen to form either carbon dioxide or carbon monoxide. Explain
how one can prove that carbon dioxide is an acidic oxide while carbon monoxide is a
neutral oxide.

(2)

(Total: 6 marks)
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6. In the laboratory, ammonia is prepared using the reaction below.

(NH4)2504 + 2NaOH — Na2504 + 2H20 + 2NH3

a) How many moles of ammonia are present, when 2 dm> of ammonia measured at stp are
produced?
(1)
b) Calculate the mass of ammonia in 2 dm? at stp.
(2)
c) How many moles of sodium hydroxide are required to produce 2 dm® of ammonia at stp?
(2)
d) The number of moles calculated in part (c) are present in 150 cm?® of sodium hydroxide
solution. What is the concentration of the alkali in mol dm™? )

(2) 7

(Total: 7 marks)\ )

Please turn the page.
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7. During the purification of copper by electrolysis, an anode of impure copper and a cathode
of pure copper are placed in a solution of copper(II) sulfate.

a) Give the equation for the change that takes place at the anode.

(2)
b) Give the equation for the change that takes place at the cathode.
(2)
c) What type of reaction takes place at the anode?
(D)

d) What type of reaction takes place at the cathode?

(1) 6

(Total: 6 marks)

8. The metals in the following list are not in order of their chemical reactivity.

magnesium copper calcium zinc sodium iron

a) Place these elements in order of their reactivity, placing the most reactive first.

(2)

b) From these metals, which is the least likely to lose electrons?

(1)

c) Give TWO observations when powdered zinc is added to a solution of copper(Il) sulfate. /™

Observation 1: (1)

Observation 2: (1) 5

(Total: 5 marks)\ )
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9. Study the following reactions and identify the substances labelled A, B, C, D, E and F.

Black solid i
ac ASOI + H,S0, (aq) Blue slglutlon + H,0 (1)
Silvery/grey Green + H> (g)
solid C + HCl (aq) solution D ’
Black solid + 0,(q) Gas that turns lime
E 219 water cloudy F
Substance Name
A
B
C
D
E
F

(6

(Total: 6 marks)

Please turn the page.
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10.

a) In the space provided below, draw the structural formulae of ethene and ethyne.

Structural formula of ethene Structural formula of ethyne
(2)
b) Give the structural formulae of the substances formed when both ethene and ethyne
react with hydrogen chloride gas.
Structural formula of the product Structural formula of the product
formed when ethene reacts with formed when ethyne reacts completely
hydrogen chloride gas. with hydrogen chloride gas.
(2)
c) Name the product of the reaction between ethene and steam.
(D

d) Name the product when the substance formed in part (c) undergoes oxidation.

(1) 6

(Total: 6 marks)\
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Section B: Answer TWO questions from this Section.

11.The main reaction in the Contact Process for the manufacture of sulfuric acid is:

12.

a)

b)

d)

e)

2S0, + O, = 2503 AH =-197 kJ mol™?

Give equations for TWO other reactions that are required to produce sulfuric acid. (3)

The reaction shown above may reach a state of dynamic equilibrium.

i) Explain briefly when this happens. (1)
ii) Mention THREE conditions that can be changed to shift the equilibrium such that
more sulfur trioxide is produced. (3)
iii) How do the conditions mentioned in part (b) (ii) help to shift the equilibrium to the
right? (3)

The sulfur dioxide used above is manufactured on a large scale. However, sulfur dioxide
is a major pollutant.

i) Give TWO reasons why sulfur dioxide is a pollutant. (2)
ii) Name another source for the presence of sulfur dioxide in air. (1)

Sulfuric acid is a very important chemical and may be used in several ways. Give
balanced chemical equations to show how sulfuric acid may be used as:

i) an acid with sodium hydroxide; (2)
ii) a dehydrating agent with ethanol; (2)
iii) an oxidizing agent with copper to produce copper(ll) sulfate, water and

sulfur dioxide. (2)
Give ONE other use of sulfuric acid in the laboratory not mentioned in part (d). (1)

(Total: 20 marks)

Iron (Fe) is extracted from its ore (Fe,03), in the Blast Furnace.

a)

b)

c)

d)

e)

Write equations for the reactions that take place in the Blast Furnace related to the
formation of the reducing agent and the reduction of the ore. (6)

Limestone is also added to the other raw materials in the Blast Furnace. Give TWO
reasons for this. (2)

Iron is a transition element.
i) Give THREE properties that are characteristic of transition metals. (3)
ii) Show how iron exhibits TWO of the properties in part (c) (i). (2)

For an experiment to show how iron reacts with steam:
i) draw a labelled diagram of the apparatus; (3)
ii) list any precautions taken during the experiment. (1)

What substances are formed when iron reacts with:

i) hydrochloric acid? (2)

ii) chlorine? (1)
(Total: 20 marks)
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13. Chlorine is a poisonous gas and is prepared in the laboratory in a fume cupboard.

b)

d)

f)

9)

h)

d.é, HCl

4

conc. H,SO,4

—4

=T dry chlorine

cardboard

Picture adapted from: https://www.advance-africa.com/Chemistry-Notes-Form-3.html/
Give the equation for the preparation of this gas. (2)

Explain why it is important that during the laboratory preparation of chlorine:

i) the thistle funnel used must be under the surface of the liquid; (1)
ii) the impure chlorine gas is passed through water; (1)
iii) after passing the impure chlorine through water, it is passed through concentrated

sulfuric acid; (1)
iv) the gas is collected by downward delivery. (1)

The reaction of chlorine with water is as follows:

Clz + H,O — HClI + HCIO
Bromine reacts in a similar manner. Give the equation for the reaction of bromine with
water. (2)

What is observed when chlorine is bubbled through the following solutions?
Do not mention the decolourisation of chlorine gas.

i) Potassium iodide; (1)
ii) Sodium bromide; (1)
iii) Sodium chloride. (1)

How would you expect the reaction between bromine and hydrogen to differ from that
between iodine and hydrogen? (2)

Place iodine, chlorine and bromine in order of their reactivity putting the most reactive

first. (3)
Chlorine has a characteristic yellow-green colour, but how would one test for its
presence in the laboratory? (2)
State TWO uses of chlorine. (2)

(Total: 20 marks)
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14. This question is about groups 1 and 2 of the Periodic Table.

a)

b)

Magnesium and calcium are two elements found in Group 2 of the Periodic Table.
i) Draw the electron structure of magnesium showing all electrons. (2)
ii) Which of magnesium or calcium is the most reactive? Explain why. (2)

In Malta, some building blocks are made of limestone (calcium carbonate). Builders lay
these blocks using mortar (the stuff builders put in between the blocks), containing
quicklime (calcium oxide) mixed with sand and water.

In industry, limestone is heated strongly until it decomposes to form quicklime and
carbon dioxide. Quicklime changes to slaked lime (calcium hydroxide) when it comes in
contact with water.

In time, the slaked lime absorbs carbon dioxide from the air to form limestone crystals
which lock the blocks together.

Give the equation, including state symbols, for the chemical reaction that takes place
when:

i) limestone changes to quicklime; (3)
ii) quicklime changes to slaked lime; (3)
iii) slaked lime changes to limestone. (3)

Sodium and potassium are metals that are found in Group 1 of the Periodic Table.
i) How does the electron structure of sodium and potassium differ from that of

magnesium and calcium? (1)
ii) Why do sodium and potassium react similarly? (1)
iii) Why is sodium more reactive than magnesium? (2)
iv) Why is potassium more reactive than sodium? (2)
v) Sodium is more reactive than calcium. Explain. (1)

(Total: 20 marks)
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