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Section A: Answer ALL questions in this Section. Write your answers in the spaces provided.

1. In nature there are two types of bromine atoms. One type has a mass number of 79 and the other
has a mass number of 81.

(@ Fillin the table below to indicate the number of protons and neutrons of these two atoms.

79 81
Atom 5 BT 35BT

Number of protons in the atom

Number of neutrons in the atom

Number of electrons in the atom

(3 marks)

(b) What is the scientific name given to these types of atoms?

(1 mark)

(c) The percentage relative abundance of these two forms is shown below.

N

70
60 —
50

40

30

20

Percentage relative abundance

10

Figure 1.
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Using the graph of the relative abundance of the two forms (Figure 1), calculate the relative
atomic mass of bromine.

(2 marks)
[Total: 6 marks]

2. Carbon is present in nature as graphite and diamond. The following diagram (Figure 2) shows
how the carbon atoms are arranged in diamond.

Figure 2.
(a) Diamond is one of the strongest natural materials and does not conduct electricity.

Use Figure 2 to describe how:
(i) Diamond is one of the strongest natural materials.

(1 mark)

(i) Diamond does not conduct electricity.

(12 mark)
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(b) Using the properties mentioned in part (a), suggest ONE industrial use of diamond?

(1 mark)
(c) Carbon has two oxides, carbon monoxide and carbon dioxide.
(i) Give the chemical formula of these two oxides.
carbon monoxide: carbon dioxide:
(1 mark)

(if) Describe how carbon monoxide can be separated from a mixture of carbon monoxide
and carbon dioxide.

(2 marks)
[Total: 6 marks]

3. Sulfur is an element that occurs as TWO forms at room temperature.

—

Form A Form B

Figure 3.

(@ (i) Identify these TWO forms.

Form A: Form B:

(2 marks)
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(i) What is the scientific term used to indicate the occurrence of an element that like sulfur
has different forms?

(1 mark)

(b) (i) Give the name or chemical formula of the substance formed when some iron filings
are heated with sulfur in a test-tube.

(1 mark)

(if) Give the chemical equation for the reaction that takes place when some hydrochloric
acid is added to the product mentioned in part (b)(i).

(3 marks)
[Total: 7 marks]

4. (a) (i) Airis mainly a mixture of nitrogen and oxygen. In what percentage proportion are these
gases present in air?

Nitrogen: Oxygen:

(1 mark)

(i) Mention another gas that may be present in air that is NOT considered to be a pollutant.

(1 mark)

(i) How may this complex mixture of gases be separated to obtain its different
constituents?

(2 marks)
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(b) While this mixture of gases is essential for all living things, it may also contain other
substances that may be harmful to life itself. Give the name of TWO substances and say
why their presence in air is undesirable.

Substance 1:

Undesirable effect of substance 1:

Substance 2:

Undesirable effect of substance 2:

(4 marks)
[Total: 8 marks] 8

5. (a) Most soluble salts may be made by the action of a dilute acid on a solid.

(i) Give the chemical equation for the reaction of magnesium metal with sulfuric acid to
produce magnesium sulfate solution.

(1 mark)

(if) List TWO other methods that can be used to prepare a sample of magnesium sulfate
solution in the laboratory.

Method 1:

Method 2:

(2 marks)
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(iii) Briefly explain how crystals of magnesium sulfate can be obtained from the magnesium
sulfate solution prepared in part (a)(i).

(2 marks)

(b) (i) What type of reaction is used to obtain a sample of an insoluble salt in the lab?

(1 mark)

(it) Barium sulfate is an insoluble salt. Write a chemical equation for the reaction you
would carry out in the laboratory to prepare a sample of barium sulfate from sulfuric
acid.

(2 marks)
[Total: 8 marks]

6. Water is solvent for many substances.

(@ (i) Give the name or chemical formula of a substance which dissolves in rain water
before it reaches the ground.

(1 mark)

(if) Ground water consists of water which has passed through the different layers of rock
and has collected over clay. Give the name or chemical formula of an ionic substance
which is commonly present in ground water of the Maltese Islands.

(1 mark)

(iii) Give ONE disadvantage of using water with the substance mentioned in part (a)(ii).

(12 mark)
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(b) In Malta seawater is purified from most of its solutes, namely sodium chloride, on a large
scale to provide fresh water supply.

(i) Give the name or chemical formula of a solute, other than sodium chloride, present in
seawater.

(1 mark)
(if) Give the name of the industrial process by which seawater is purified from most of its
solutes in Malta.
(1 mark)
[Total: 5 marks] 5

7. The following equation is a redox reaction. It contains two reagents, one of which acts as a
reducing agent while the other one acts as an oxidizing agent.

3Fe+4 H,O — Fez04+4 Hy
(&) What is meant by the term oxidizing agent?

(1 mark)
(b) Identify the oxidizing agent and the reducing agent in the above reaction.
Oxidizing agent: Reducing agent:
(2 mark)
(c) Explain how the oxidation number of iron changes in the above reaction. é h
(1 mark)
[Total: 4 marks] 4
8. Compound A has the following composition by mass: carbon 85.7%, hydrogen 14.3% —
(@) Calculate the empirical formula of compound A.
(3 marks)
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(b) The formula mass of compound A is 84. Give the chemical formula of compound A.

(3 marks)
[Total: 6 marks] 6

9. The diagram below represents the energy profile for the reaction between ethene and hydrogen

to form ethane.

S
r o

Energy

reactants

product

~

”~
Progress of reaction

Figure 4.

(a) Is the reaction represented in Figure 4 an exothermic or an endothermic reaction? Explain

your answer.

(2 marks)

(b) Using Figure 4, label the activation energy of the reaction between ethene and hydrogen.
(1 mark)
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(c) When carried out in the lab, a catalyst is added to the ethene and hydrogen mixture.
(i) What catalyst is used?

(1 mark)

(i) Why is the catalyst used?

(1 mark)
[Total: 5 marks] 5

10. Ethanol can be converted to ethanoic acid using an oxidizing agent.

(@) Give the name or chemical formula of the chemical used and the conditions required to
convert ethanol to ethanoic acid.

(2 marks)

(b) Give a simple chemical test that can be used to distinguish between ethanol and ethanoic
acid.

(3 marks)
[Total: 5 marks]| §
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Section B: Answer ALL questions in this Section. Write your answers in the spaces provided.

11. When a grey solid A was added to water, the solid effervesced on the surface of the water giving
off gas B and solution C. Gas B burns with a pop. A reacts similarly with ethanol to give off gas
B while forming substance D.

When a solution of C was added to a white solid E and warmed, the heated mixture produced a
pungent smelling gas F. Gas F turns moist red litmus blue. An aqueous solution of E gives a
white precipitate G when added to barium chloride solution. G is insoluble in dilute
hydrochloric acid.

(@) Give the name or formula of the substances labelled A, B, C, D, E, F, and G.

Label of substance Name or formula of substance

A

(7 marks)

(b) Give the chemical equation for the reaction of:
(i) solid A with ethanol

(2 marks)

(if) E with barium chloride

(2 marks)
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(iii) E with a solution of C

(2 marks)
(iv) F with water

(2 marks)

(c) (i) Give achemical test for gas F and write the equation for the reaction that takes place.

(3 marks)
(if) List TWO uses of gas F.

(2 marks)
[Total: 20 marks] 20

12. A current of 2 amperes was passed through a concentrated solution of sodium chloride using
inert electrodes for 5 minutes. The products at electrode were collected and their quantity
measured. A few drops of red litmus solution were also added to the solution.

(a) Draw a diagram of the apparatus one would use for this experiment.

(3 marks)

Page 12 of 16



SECO06/1.15s
DO NOT WRITE ABOVE THIS LINE

(b) (i) Calculate the quantity of electricity that passed through the experiment.

(1 mark)

(i) How many moles of electrons passed through each electrode during the experiment
mentioned above?

(2 marks)
(c) (i) Write the half equation for the reaction that takes place at each of the electrodes.

Half equation at the cathode:

Half equation at the anode:

(4 marks)

(if) Calculate the volume of product at STP that one would expect to obtain at the cathode
in this experiment.

(3 marks)

(iii) How would you expect the quantity of product collected at anode, under the same
conditions of temperature and pressure, to vary from that obtained at the cathode?

(1 mark)

(d) What colour would the solution have at end of the experiment? Explain your answer.

(3 marks)
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(e) (i) This experiment forms the basis of a very important industrial process. State ONE large
scale use of each of the product obtained at the electrode.

Use of gas at cathode:

Use of gas at anode:

(2 marks)
(if) Give ONE large scale use of the main constituent of the resulting solution. MY
(1 mark)
[Total: 20 marks] 2 O
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Blank Page

Please turn the page for the Periodic Table on Page 16.
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Section A: Answer ALL questions in this Section. Write your answers in the spaces provided.
1. (a) Hydrated copper(ll) sulfate crystals have the formula CuSO4.5H,0

(i) Give a balanced chemical equation to show the action of gentle heat on hydrated
copper(Il) sulfate crystals.

(2 marks)

(if) State ONE observation that can be noted in (a)(i)

(1 mark)

(b) A student burned some alcohol, C,HsOH on a crucible lid, in the presence of excess air.

(i) Give a balanced chemical equation for the reaction that occurs.

(2 marks)
(if) State ONE observation that can be noted in (b)(ii).
M
(1 mark)
[Total: 6 marks] 6
2. (a) Balance the following equations and state ONE observation for each reaction.
i) __ Fe + __ Cl; > FeCls
Observation:
(2 marks)
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(i) __ Cu +

Observation:

0, - CuO

(2 marks)

(b) Some bromine gas is bubbled into two separate beakers containing a solution of potassium
iodide, Kl (aq) and sodium choride, NaCl (aq)
Tick (v") the appropriate box in the Table.

Reacts with Br»

Does not react with Br»

potassium iodide

sodium chloride

(2 marks)
[Total: 6 marks]

3. 21.5 g of hydrated magnesium sulfate, MgSO4.xH,0, were heated until no further change in
mass was noted. At the end of the experiment the mass of magnesium sulfate left was 10.5 g.
[Molar mass of anhydrous magnesium sulfate = 120 g mol™ ; Molar mass of water = 18 g mol™]

(@) What is the mass of the anhydrous magnesium sulfate?

(b) What is the mass of the water of crystallization?

(1 mark)

(c) Find the value of 'x' in MgSQ,4.xH,0.

(1 mark)

Page 3 of 20
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4. The following setup (Figure 3) is used to separate TWO miscible liquids that have different
boiling points.

Figure 3

(@) Give the name of the technique that is carried out through the use of the setup shown in
Figure 3.

(1 mark)
(b) Give the name of the labelled apparatus.
Label A : Label B :
Label C : Label D :
(4 mark)
(c) Which equipment or technique can be used to separate TWO immiscible liquids? MY
(1 mark)
[Total: 6 marks] 6
—
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5. (a) What type of bonding is present in the following chemicals?

Chemical Type of bonding

methane, CH,4

potassium chloride, KCI

(2 marks)

(b) Showing outer electrons only, draw dot-cross diagrams for the following compounds:
(i) methane, CH,

(2 marks)
(ii) potassium chloride, KCI
M)
(2 marks)
[Total: 6 marks] 6

6. A friend of yours says that an iron window frame in their house is rusting.

(@) Mention TWO factors which are necessary for rusting to occur.

(2 marks)
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(b) Suggest TWO methods that may be used on the window frame so that rusting does not
continue to occur.

(2 marks)

(c) Suggest TWO materials that can be used for window frames and which do not corrode as
easily as iron does.

S
(2 marks)
[Total: 6 marks] 6
—
7. Explain each of the following statements.
(@) Milk of magnesia is used to lower the amount of acid in the stomach.
(2 marks)

(b) Liquid alkanes can be used as solvents for stains caused by tar at the beach but water does
not remove such stains.

(2 marks)
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(c) Caustic soda (chemical name sodium hydroxide) may be bought from the ironmonger or
from a supermarket to unblock kitchen drains but using such a substance is also very
dangerous.

(2 marks)

(d) Hydrogen chloride in water behaves differently from hydrogen chloride in methylbenzene.

(2 marks)
[Total: 8 marks]

8. (a) When some granulated zinc is placed in a boiling tube containing some copper(ll) sulfate
solution, it is noticed that after some time a reaction occurs.

(i) Give a balanced chemical equation for the reaction that occurs.

(2 marks)

(if) Give an ionic equation, including state symbols, for the reaction in part (a)(i).

(2 marks)
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(b) When the reaction in part (a) is repeated, using silver particles instead of zinc, no reaction
occurs. Explain this difference in behaviour.

S
(2 marks)
[Total: 6 marks] 6
9. Give the name or chemical formula of ONE substance that can be obtained on a large scale from: ~——
(a) nitrogen:
(b) bauxite:
(c) crude oil:
(d) haematite:
(e) limestone: ( )
(F air:
[Total: 6 marks]
10. Oxygen can be prepared from the reaction of H,O, with MnO,. Briefly explain the procedure\ 6 J

that can be used to collect the oxygen generated from this reaction.

[Total: 4 marks]
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Section B: Answer TWO questions from this section. Write your answers in the lined pages
provided (indicate clearly the question numbers being answered).

11. (a)

(b)

(©)

Sodium and potassium are Group 1 elements that usually form white compounds.

(i) Both sodium and potassium react with water. Which of these two elements reacts most
vigorously with water?
(1 mark)

(i) Why is it extremely dangerous to react sodium or potassium with acids even if the acid
is dilute?
(1 mark)

Maria has two white compounds which are unlabelled but which are known to be potassium
chloride and sodium chloride.

(i) Name a simple laboratory test that Maria could use to tell the two compounds apart.

(1 mark)
(if) Describe in detail the laboratory test mentioned in part (b)(i)
(5 marks)
Magnesium and calcium are in Group 2 of the Periodic Table.
(i) What term is used for the elements found in Group 2?
(1 mark)

(if) Calcium reacts with water. Would you expect the reaction to be more or less vigorous
than that of potassium with water?
(1 mark)

(iii) Give a balanced chemical equation for the reaction of calcium with water, including
state symbols.
(3 marks)

(iv) Mention TWO observations that can be noted in the reaction in part (c)(iii).
(2 marks)

(v) Describe a simple lab test that can be used to test for the gas given off in part (c)(iii).
(12 mark)

(vi) Paul has two white compounds which are unlabelled but which are known to be
magnesium nitrate and calcium nitrate. Describe a chemical test that Paul can use to be
able to distinguish between the two compounds.

(4 marks)
[Total: 20 marks]
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12. (a)

(b)

25.00 cm® of 0.2 mol dm™ sulfuric acid were placed in a conical flask and titrated with
21.00 cm® of dilute sodium hydroxide solution for complete neutralization, using
phenolphthalein as an indicator.

H.SO,4 (aq) + 2 NaOH (aq) — NaSO4 (aq) + 2 H,0 (1)

(i) Explain the method that a scientist would use to find the titre value in the titration
mentioned above.
(8 marks)

(i) How many moles of sulfuric acid were placed in the conical flask?
(2 marks)

(iii) How many moles of sodium hydroxide were used in the titration to neutralize the
sulfuric acid?
(2 marks)

(iv) Given that the moles of sodium hydroxide were in 21.00 cm® what was the
concentration of the sodium hydroxide solution?
(2 marks)

Another scientist had two plastic cups containing 0.03 moles of hydrochloric acid solution
and 0.04 moles of sodium hydroxide solution. The temperature of the solutions in both cups
was 25 °C. Then the scientist transferred the hydrochloric acid solution into the sodium
hydroxide solution, and using a stirrer he mixed well the mixture. On so doing, he noted that
the temperature of the mixture went up to 33 °C.

(i) What was the temperature change during this experiment?
(1 mark)

(i) Given that the final volume of the mixture was 50 cm?®, and assuming that the solutions
used have the same density as water, of 1 g cm™, calculate the amount of heat given out
during this experiment.

[The specific heat capacity of water =4.2 J g °C™]
(3 marks)

(iii) The heat given off during the experiment was due to the formation of 0.03 moles of
water. How much heat would be given off if 1 mole of water is produced?

(2 marks)

[Total: 20 marks]
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13. (a) A scientist wanted to carry out esterification, so she mixed ethanol and ethanoic acid in the
presence of concentrated sulfuric acid and closed the container. She knows that this reaction
is a reversible reaction that reaches dynamic equilibrium after a couple of hours.

CoHsOH () + CH3COOH (I) = CH3COOCHCHs(I) + HO(I)
ethanol ethanoic acid ethylethanoate (ester) water

(i) What is meant by the term dynamic equilibrium?
(2 marks)

(i) What happens to the equilibrium if more ethanol is added to the mixture? Briefly
explain your answer.
(3 marks)

(iii) What happens to the equilibrium if the experiment is carried out at a higher pressure?
Briefly explain your answer.
(2 marks)

(iv) When this experiment was carried out in the laboratory the scientist used concentrated
sulfuric acid. What is the role of concentrated sulfuric acid in this reaction?

(1 mark)
(v) Mention ONE use of ethylethanoate.

(1 mark)

(b) Another reaction that occurs at dynamic equilibrium is the following:
2502 (9) + 02 (9) = 2S03(9)

(i) Which industrial process makes use of the above reaction?

(1 mark)
(i) What conditions are used in industry to ensure fast and high yields of SO3?

(3 marks)

(iii) Give the reactions and explain the steps that follow this dynamic equilibrium to
complete the process mentioned in part (b)(i).
(4 marks)

(iv) Mention THREE uses of the final product of the process mentioned in part (b)(i).

(3 marks)
[Total: 20 marks]
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14. Consider REACTION A and REACTION B to answer the following questions.

REACTION A: C,H,4 (compound W) + Br, — compound X

REACTION B: CompoundY + Br, — CH3Br + Compound Z

(@)

(b)

(©)

(d)

(€)

(i) Give the chemical formula of the product, compound X.

(1 mark)
(if) Give ONE observation that can be noted in REACTION A.

(1 mark)
(i) Give the chemical formula of compound Y.

(1 mark)
(if) Give the chemical formula of compound Z.

(1 mark)
(iii) What conditions are necessary for REACTION B to occur?

(1 mark)
Which of the reactions, REACTION A or REACTION B, occurs more easily?

(1 mark)

Give the name and chemical formula of another compound that can give a similar reaction
to REACTION A.
(2 marks)

Molecules of Compound W can join together to form larger molecules.
(i) What is the name given to such processes?
(1 mark)

(i) Give a balanced chemical equation to show how compound W can produce much
larger molecules.

(2 marks)
(iii) Give the chemical name of the much larger molecule formed in part (e)(ii).
(1 mark)
(iv) Give TWO uses for the product in part (e)(iii).
(2 marks)
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(f) Ethanol, C,Hs0OH, has an isomer which belongs to a different homologous series.

(i) Draw the structural formula of C,;HsOH.

(1 mark)
(i) What is meant by the term isomer?
(1 mark)
(iii) Draw the structural formula of the isomer of C,;HsOH.
(2 marks)

(iv) Give a balanced chemical equation for the reaction of C,HsOH in the presence of
concentrated sulfuric acid at 180°C.

(2 marks)

[Total: 20 marks]
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