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Section A
Answer all the questions in this section in the spaces provided.
The total mark for this section is 50.

A1 Aqueous potassium chloride can be prepared by titrating aqueous potassium
hydroxide with dilute hydrochloric acid. The equation for this reaction is shown
below.

KOH(aq) + HC|(aq) — KC|(aq) + H20(|)

(a) Name the two pieces of apparatus used to measure accurately the volumes of
the solutions in this titration. [2]

(b) Give the meaning of the symbols (aq) and (l) in this equation. [2]

A2 Five elements represented by the letters A, B, C, D and E can be found in the
Periodic Table below.

1 2 3 4 5 6 7

| :

(The letters are not the correct symbols for the elements concerned.) Using only
the given letters, give the formula of the compound formed between each of the
following pairs of elements.

(@ AandD
(b) CandE
() BandE
(d DandE [4]
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A3 (a) Why is steel more suitable than pure iron in most uses? 2]

(b) Why is stainless steel popularly used for making cutlery? [1]

() Why is recycling aluminium easier than recycling scrap iron? [3]

A4 Haber process is used for the manufacture of ammonia.

(a) State the essential conditions used in the Haber process. [2]
(b)  Write the equation for the reaction used in the Haber process. [1]
(¢) Write the formula for ammonium phosphate(V). [1]

(d) Name the gas which you would expect to be formed when ammonium
phosphate(V) is warmed with aqueous sodium hydroxide. [1]
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A5 The diagram shows an apparatus which was set up to purify a piece of copper.
There are two mistakes in the way the apparatus has been set up.

—1| 6V {4

pure silver impure copper

nickel (ll) sulphate
solution

(a) State TWO changes which need to be made to enable the copper to be
purified. [2]

(b)  When the correct apparatus is used, copper dissolves from the impure
electrode. Write an ionic equation, including the state symbols, for this
reaction. [2]

A6 Give the structural formula of the respective monomers that made up the polymers.
Polymer Monomer [3]
(@) H CH;

| {
c—C
i I
H H-n

H COOCH;
| |
C—C
f |
H H b4
H OH
f |
Cc—C
! |
F H-n
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A7 Ethanol is an important organic liquid. It is widely used as fuel for cars in Brazil. It
can be prepared in the laboratory by fermentation of sugar cane. Brazil is a tropical
country with suitable weather and plenty of land suitable for growing sugar cane.

(a) Give two long term advantages of using ethanol as a fuel for cars in Brazil. [2]

(b) Ethanol can also be prepared from petroleum. Name the two processes that
convert petroleum to ethanol. 2]

(c) Give another use of ethanol produced from petroleum, other than as a fuel
in motor vehicles. (1]

A8 The reaction below is an example of a redox reaction.
C|2(g) + 2K|(aq) — 2KC|(aq) + |2(aq)

When chlorine gas is passed into aqueous potassium iodide solution, the
yellow-green colour of the chlorine disappears and the solution turns brown.

(@) Construct an ionic equation for this reaction. [1]
(b) Name the oxidising agent in the reaction. [1]
(c) Explain why this is a redox reaction. [3]
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A9 The table below shows some bond energies, measured in kilojoules per mole.
Bond energy is the energy (AH +ve) required to break the bonds between pairs of

atoms.
Bond Bond energy, in Bond Bond energy, in
kJ/mol kJ/mol
H-H 436 Cl-Cl1 242
H-Cl 431 C-H 412
C=C 612 C-C 348
N=N 409 N-N 163

One mole of hydrogen reacts with one mole of chlorine to form two moles of
hydrogen chloride.

Hz + Cl; — 2HCI; AH =7 kJ

Complete the energy level diagram for the above reaction, showing energy level for
intermediates and final products. [4]

Energy Level
A

2H + 2Cl

H2 + C|2
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A10 Give the formulae of the following compounds: [3]
(a) sulphuric acid:

(b) silver chloride:

(¢) ammonium sulphate:

A11 Write a balanced chemical equation for the following reactions.
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(a) copper (Il) carbonate and hydrochloric acid 2]
(b) sodium hydroxide and sulphuric acid 2]
A12 Complete the following table. [3]
Symbol of | Atomic Mass Number of
particle Number Number Protons Neutrons Electrons
K* 19 19 21
o~ 8 8 9
N> 7 14 7



Section B
Answer three questions
Answer both question B13 and question B14.
Choose either question B15 or question BI6.

B13. In a laboratory experiment, liquid petroleum X was heated and passed over strongly
heated broken porous pot, using the apparatus shown. X is a hydrocarbon with 7
carbon atoms and a general formula CnHzn,2.

glass wool soaked with broken
liquid petroleum X porous

pot a mixture of gaseous
‘| hydrocarbons Y and Z

“S—1— water

()  Name the type of reaction which occurs in the apparatus. [1]
(i)  What is the purpose of the porous pot?
Hydrocarbon Y contains 2 carbon atoms and has the general formula C,Hzp.

Give the structural formula and name of hydrocarbon Y. [2]
Construct a balanced equation for the reaction named in a(i). [1]
Hydrocarbon Y can be polymerised.

()  Name the polymer formed. [1]

(i)  Name the type of polymerisation which takes place during this reaction,
and draw the structure of the polymer, showing three repeating units. [2]
(iii)  This polymer is non-biodegradable.
Explain the term non-biodegradable and the effect it has on our
environment. 2]

B14. There are four stages in the conversion of sulphur into sulphuric acid.

Stage 1 - Sulphur is burned to produce sulphur dioxide.

Stage 2 - Sulphur dioxide is oxidised to sulphur trioxide.

Stage 3 - Sulphur trioxide is dissolved in concentrated sulphuric acid to form oleum.
Stage 4 - Oleum is diluted with water to form concentrated sulphuric acid.

()
()
()
(d)
(€)

e

Give the name of the process in stage 2. [1]
State the conditions and give the equation for stage 2. [3]
Calculate the mass of sulphur needed to make 49kg of sulphuric acid. [2]

Give two observations when dilute sulphuric acid reacts with zinc carbonate.[2]
Explain why sulphur trioxide is dissolved in concentrated sulphuric acid
instead of dissolving it in water directly. [2]
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Either

B15. (a)

Or

Eutrophication of lakes is a problem which may occur if sufficient
concentrations of nitrate ions are present in the water. Nitrates may be
leached from adjacent land used for plantation.

(i)  Explain how eutrophication of lakes can occur. [3]
(i)  Eutrophication can occur in a lake or pond, but not in the open sea.
Why? [1]
(i)  Name another substance that can contribute to eutrophication
of lakes. [1]

Ozone is also a gas found high up in the atmosphere - in a layer referred to as
the ozonosphere. It protects the earth by filtering out harmful ultraviolet rays.
In the last few decades, the wide use of aerosol propellants resulted in the
leakage of a chemical called CFC (chlorofluorocarbons) into the atmosphere.
CFC reacts and destroys this ozone layer, producing ozone 'holes' in the sky.

()  Name the three elements present in CFC. [1]

(i)  Discuss the importance of the ozone layer and the problems involved
with the depletion of ozone by reaction with CFC. [3]

(i)  Name one of the products formed when CFC reacts with ozone? [1]

B16. Copper (IlI) carbonate decomposes when it is heated, according to the equation:

CuCO3() — CuOs) + COz(g)

Jason conducted an experiment using 31g of copper (Il) carbonate. He heated the
carbonate strongly and the carbon dioxide produced was collected and measured
using a gas syringe.

Sketch a graph to show how the volume of carbon dioxide collected

changes with time. [2]
Explain your graph in part (a). [2]
Calculate the maximum volume of carbon dioxide, measured at room
temperature and pressure, that can be formed from 319 of

copper (ll) carbonate. 2]
Jason decided to try producing carbon dioxide by reacting 31g of

copper (ll) carbonate with excess dilute hydrochloric acid. Would the
maximum amount of carbon dioxide collected, at room temperature and
pressure, be the same as in (c)? Explain. [2]
Jason tried another experiment by reacting the same mass (31g) of
magnesium carbonate with excess dilute hydrochloric acid.

Would you expect the maximum total volume of carbon dioxide

collected be the same as in (d)? Explain. [2]

~ The End ~
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