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SECTION A
Answer all questions in this section.

1. Sodium metal is a reactive metal in group I of the Periodic Table. When sodium is exposed to air,
it readily reacts with oxygen to form a layer of oxide on its surface.

(a) Complete the table to determine the mass of oxygen reacted with sodium to form a layer
of sodium oxide.

Mass amounts

mass of sodium oxide layer formed (g) 0.62

mass of sodium reacted (g) 0.46

mass of oxygen reacted (g)

(1]

(b) (i) Use the data from the table in part (a) to show the empirical formula of sodium
oxide is Na, 0.

[2]
(ii) What does the empirical formula represents?
[1]
(c) Using your knowledge of electronic configuration, explain why sodium is more reactive
than lithium metal.
2]

[Turn over



(d)

(ii)

Use the word equation to write a balanced chemical equation for the reaction.

Sodium <+ Water — Sodium hydroxide + Hydrogen

[2]

Use your balanced chemical equation in part (d) (i) to calculate the mass of
hydrogen gas produced, if 1.6 moles of sodium is added to excess water.

(2]

TOTAL MARKS [10]



2. Ammonia is an economically important chemical used to make fertilisers and nitric acid products
in industries.

The reactions in the formation of ammonia is:
N,(® + 3H,(® < 2NH;(g
The reaction to produce ammonia is reversible and an exothermic.

(a) (1) Name the process by which ammonia is made in the industry.

[1]

(ii) Write the mathematical expression for Charles’ Law.

(1]

(iii) [f720 dm? of ammonia is produced at 20 °C (RTP), predict the volume of ammonia
produced at 0°C (STP). (Use Charles’ Law for your calculation, assuming the
pressure is same as at RTP).

2]
(b) According to Le Chatelier’s Principle explain the effect on the yield of ammonia, produced
if:
(i) temperature increases.
[2]
(ii) pressure decreases.
2]
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(c)

The catalyst used in the industry is finely divided or powdered iron.

What is a catalyst, and explain in terms of particles, why catalysts like iron should have a
large surface area.

2]

TOTAL MARKS [10]



3. Below is a diagram of a refinery. Crude oil is broken down into organic compounds. Many of the
compounds are not very useful due to their long chains.

£

[= v 4]

H0C
[0C

N

(a) These long chain, less useful, chemicals can be broken down into simpler, more useful
organic compounds.

This process occurs in the presence of a zeolite catalyst (chromium oxide or aluminum

oxide).
(1) Name this chemical process. [1]
(ii) State two general characteristics of a homologous series of organic compounds.
1
2
2]
(iii) During the chemical process named in a (i), decane is broken down into two
organic compounds alkane and alkene.
Complete the equation to show the two products formed.
Cioty, —» + [2]

[Turn over



(b)

(©)

The alcohol (ethanol) produced by fermentation is filtered to remove solid waste. The
liquor containing 9—12% ethanol is then distilled.

(i) Why is ethanol distilled?

[1]

Ethanol has a variety of uses including the preparation of an organic acid and also making
esters.

(i) Name the type of reaction that causes alcohols to form an acid.
[1]
(i1) Write a balanced chemical equation for the esterification reaction between
propanol and ethanoic acid.
[2]
(iii) Give a similarity between the reaction in (¢) (ii) and neutralisation.
[1]

TOTAL MARKS [10]



Tin is an element in Group IV.

(a)

The position of tin is shown in the reactivity series.

@

(i)

aluminum
zine
iron
tin
hydrogen
copper

For each of the reaction shown, use the given reactivity series to determine if a
reaction would occur.

If there is a reaction, complete the equation.
[f there is no reaction, write ‘no reaction’.

Cu + SnCl’2 -

Fe + SnCt’2 -

Sn + ZnClL, — 3]

Explain why aluminum is not extracted from its oxide by reaction with carbon.

[Turn over
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(b) The Blast Furnace diagram is shown below. It is used in the process of extracting iron
from its ore.

(1) Name the reducing agent in the initial stages of this extraction process.
[1]
(i1) In terms of electrons, explain the purpose of a reducing agent.
(1]
(iii) Complete the equation for the formation of iron from the iron (IIT) oxide ore.
Fe,0,(s) + (g) — 2Fe(l) + (g [1]
(iv) Calculate the mass of Fe produced from 80g of Fe,O,.
[2]
(v) Identify which product is tapped off at C and D on the diagram.
C
D [1]

TOTAL MARKS [10]
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SECTION B

Answer any TWO questions from this Section.

Equal masses of calcium were used in TWO separate experiments to react with excess dilute
hydrochloric acid. One of the experiments was conducted at 20 °C and the other at 30°C. The
volume of hydrogen gas produced was measured at regular intervals. The results of the experiments
are given in the table.

Time/s

0 10 | 20 | 30 50 | 60 | 80

Experiment — A
Volume of H, (g)/em? at 20°C

0 [16.5|31.0|43.0]595]63.0| 650

Experiment — B
Volume of H, (g)/em? at 30°C

0 |[19.0|44.5|49.5]|64.0|65.0 | 650

(a)

(b)

(1)

(ii)

(iii)

(iv)

Plot a graph of the volume of hydrogen gas collected in each experiment using
the same axes. Label the curves as A and B. [5]

Use your graph to predict the volumes of hydrogen produced in experiment A at
40 seconds. [1]

Which experiment proceeded at a faster rate and why? Explain in terms of
collision theory. [1]

Calculate the mass of calcium used to produce of 0.3 g of CaCl,. Use the equation
to calculate.

Ca + 2HCI —» CaCl, + H, [3]

Sodium hydroxide solution was used to neutralise hydrochloric acid in a titration reaction.
A volume of 50cm® and concentration of 0.2mol/dm® sodium hydroxide solution
neutralised 28 cm? of hydrochloric acid.

(i)
(i)

(iii)

@iv)
v)

Write a balanced chemical equation for the reaction. [1]

Calculate the number of moles of sodium hydroxide used in the titration
experiment. [2]

Calculate the number of moles of hydrochloric acid that were neutralised.  [1]
Determine the concentration of hydrochloric acid. [1]

Calculate the concentration of sodium hydroxide in g/dm3. [2]

[Turn over



(d)

) by 2

Consider the balanced chemical equation.
2NaOH + H,SO, — NaSO, + 2H,0

Calculate the number of moles of sodium hydroxide used to neutralise 0.15 mol of sulfuric
acid. [1]

Hydrogen gas reacts with chlorine gas to produce hydrogen chloride gas, HC/.

Draw a Bohr model to show the bonding of hydrogen and chlorine in hydrogen chloride
gas. [2]

TOTAL MARKS [20]
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6. (a) lodised table salt as it is usually sold is not pure NaCl. It contains small amounts of
potassium iodide, which provides dietary iodine.

Dilute nitric acid and silver nitrate are added to a sample of chloride ions and a sample of

iodine ions. State the observations. [2]
(b) Magnesium reacts readily with oxygen to produce magnesium oxide.
(1) What is observed when magnesium reacts with oxygen? [1]
(i1) Neon does not readily react with oxygen compared to magnesium. Using your
knowledge of electron configuration, explain what makes magnesium reactive
and neon unreactive. [2]
(iii) Write a balanced equation for the reaction between magnesium and oxygen,
producing magnesium oxide. (2]
(iv) Calculate the percentage composition of magnesium oxide. [1]
(c) Identify the compounds in the flowchart below.
@
Light green
Substance A
Add barium chloride Add sodium hydroxide
solution, produces a produces ‘dirty green
white precipitate C precipitate’ B
3]

[Turn over
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(d)

(e)

(ii)

(iii)

.7

Substance D

Produces a “brown ring’
with cold concentrated
sulfuric acid and freshly
prepared iron sulfate

Addition of ammonium hydroxide
produces a blue precipitate E. Addition
of excess ammonium hydroxide
produces a deep blue solution

solution
2]
Pmk-!:lnrf)wn heated in a gas G which -
transition 3 : s
metal F relights a glowing splint compound H

[3]
Other than the pungent smell of ammonia, describe two tests which would enable you to
identify ammonia gas. [2]
Write a balanced chemical equation for reaction (¢) (iii). [2]

TOTAL MARKS [20]



ol
T A student carries out an experiment to determine the heat energy released when cooking gas is
burnt.

She used the apparatus shown.

PROPANE COMBUSTION

thermometer
water

L/

propane gas

(a) (1) Calculate the temperature change in this reaction.
Initial temperature reading 16.7°C
Final temperature reading 22.3°C

Temperature Change [1]

(i) Mass of water used in the heating process is 100 g.

Calculate the heat energy in kilojoules (kJ), in this experiment.

(Specific heat capacity of water is 4.2 J/g °C). [2]
(iii) The volume of propane gas burnt in this experiment was measured to be 1875 cm”.

Calculate the moles of propane gas burned in this experiment. [2]
(iv) Calculate the heat of combustion of the propane gas in kJ/mol. [2]
(v) The heat produced in the experiment is not the same as the theoretical value.

Give one reason for this and also a corrective measure. [2]

[Turn over



—16—

(b) (1) Write the chemical cquation for the combustion of propane. [2]
(ii) Sketch an energy profile diagram for the combustion of propane. [3]

(c) (1) State the name of the pollutant that would be produced if inadequate oxygen
burns propane. [1]

(ii) Explain the negative effect of this pollutant name in part (c) (i). [1]

(d) Carbon dioxide is also a pollutant.

(i) State two ways the percentage of carbon dioxide is increasing in the environment.
[2]

(i1) State two reasons why it is better to use renewable energy resources rather than
non-renewable resources. [2]

TOTAL MARKS [20]
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