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1 Carbon dioxide can exist as a liquid in fire extinguishers.

(a) (i) Describe the movement of the particles in a liquid.

(ii) Describe how the movement of the particles in a liquid changes when the
temperature is increased.

(b) Carbon dioxide can also exist in a solid form as dry ice.

Draw a diagram to show the arrangement of particles in a solid.

t1l

(c) Carbon dioxide dissolves in water to form carbonic acid, H2CO3, which is a weak acid.

(i) Suggest the pH of carbonic acid.

(ii) Explain what is meant by the lerm weak acid.

l1l

l1l

[1]
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(d) Water containing dissolved carbon dioxide reacts with limestone, CaCO3, forming
hard water as shown by the equation.

HrO(l)+ COz(9) + CaCOs(s) --- Ca(HCOr)r(aq)

(i) Name the type of hardness in the water resulting from the reaction.

(ii) Apart from the calcium ion, Ca2*, state another ion that makes
water hard.

l1l

I1l

t1l

(iii) State two methods of softening hard water.

tT^+^t 01

121
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Study the reaction scheme showing reactions of different substances.

starch dilute ,
hydrochloric acid

(a) ldentify the following ;

(i) substance A

(ii) acid B

(iii) ester C

acidified

dichromate(VI)

(b) substance A is converted to acid B using acidified potassium manganate(vII).

(i) What is the role of potassium manganate(Vli) in the reaction?

( ii) Describe the colour change observed during this reaction.

(c) The carbon dioxide gas produced is reacted with aqueous sodium hydroxide.

Write a balanced equation for this reaction.

....I2l

Methyl benzoate is an ester with the structure shown.

HH\./b:i a hl/" \ ll IH-C. C-C-O-C-H\_/ r

,/"-t\ H

HH
What is the empirical formula of this compound?

t1l

(d)

l1l

el[Total:
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(a) The diagram shows a set-up used to produce chlorine by electrolysis of
concentrated aqueous sodium chloride.

electrodes ,,,.i concentrated aqueous
i--sodium chloride
.t

(i) Suggest the material used to make the electrodes.

(ii) State two observations that would be made during this electrolysis.

..121

State one factor other than concentration that influences the discharge of ions during
electrolysis of aqueous electrolytes.

A steady current of 15 A was allowed to flow through the electrolyte for t hour
30 minutes.

The equation shows how chlorine is produced in the experiment.

2C1- + Cl2+ 2s-

ti) Calculate the quantity of electricity in coulombs that was passed through the
electrolyte.

tzl

(ii) Use your answer to (c)(i) to calculate the number of moles of electrons used.
[1 FaradaY = 96 500C]

l1l

(b)

l1l

(c)

I1I

Fcr
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5

Use your answer to (c)(ii) to calculate the volume of chlorine that will be
produced in the experiment.
[1 mole of any gas occupies 24dm3 at r.t.p.]

[Total:

The metals sodium and magnesium are found in period 3 of the Periodic Table.

(a) Sodium is in group I in the Periodic Table and reacts with halogens to form sodium
halides.

Describe by means of a simple diagram, the lattice structure of an ionic compound
such as sodium chloride.

The equation between magnesium and oxygen is

2Mg(s) + Oz(9) -+ 2MgO(s)"

This reaction is exothermic.

(i) state the number of valency electrons in an atom of magnesium.

Using the ideas of bond breaking and bond forming
is exothermic.

explain why this reaction

l2l

el

121

(b)

I1I

(ii)

l3l

6IfTotal:



(a)

6

ln an experiment, metals Q, R, T and Z are reacted with aqueous nitrates of the metals.
The letters Q, R, T and Z are not symbols of elements in the periodic table. The results are
shown in the table.

Each of the metals has the same number of valency electrons.

Suggest the valency of the metals.

(ii) Arrange the metals in order of decreasing reactivity, starting with the most
reactive.

most reactive less reactive

Nitrates of metals Q, R, T and Z decompose when heated giving nitrogen dioxide
gas, NO2, as one of the products.

(i) Which of these nitrates will most readily decompose when heated?

Explain your answer.

^. .. . t21

Name two other products of the decomposition of metal nitrates.

.... and ............t21

Suggest a chemical test to confirm that nitrogen dioxide gas is acidic.

test

(i)

t1l

t1l

(b)

( ii)

T(N03)2

no reaction

no reaction no reaction

no reaction

reaction occurs

( iii)

result ........ 121
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(c)

7

Nitrogen dioxide is one of the pollutants found in car exhaust fumes.

(i) Explain how nitrogen dioxide is produced in the car engine.

:l

( ii)

...........IzJ

How is the emission of nitrogen dioxide from car exhausts controlled?

Describe the effect of nitrogen dioxide in the environment.

t1l

[Total: 12]

I1l
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6 A 10g sample of impure iron(Il) sulphate, FeSOq, was dissolved in water to make 250 cm3

of solution. Exactly 25.0cm3 of the solution was titrated with 0.025mo|/dm3 potassium
manganate(Vll), KMnOa, until the solution just turned pink. The volume of potassium
manganate(Vll) that reacted with 25.0 cm3 of the solution was 23.5 cm3.

The equation for the reaction is as shown.

MnO+- + 8H* + 5Fe2* -----> Mn'* + 5Fe3* + 4HzO

(a) Calculate the number of moles in 23.5 cm3 of 0.025 mol/dm3 potassium
manganate(VII).

number of moles of potassium manganate(Vll) .... t2I

(b) Calculate the number of moles of iron(ll)sulphate in 25.0cm3 of solution.

number of moles of iron(Il) sulphate =

(c) Use your answer to (b) to calculate the number of moles of iron(ll) sulphate in
250 cm3 of solution.

number of moles of iron(Il) sulphate .....tzl

(d) Use your answer to {c) to calculate the mass of iron(lI) sulphate in the sample.

l2l

mass of iron(ll) sulphate ....,121
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(e) Calculate the percentage of purity of the sample.

percentage of purity ... .. ......... t2l

(0 What type of reaction occurred when Fe2* changed to Fe3*?

Explain your answer.

........12]

[Total: 12]
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7 Aman is working inside an enclosed well with a petrol generator running in order to power
a lamp to provide light.

(a) Explain why it is dangerous for the man to work in these conditions.

(b) Petrol is a mixture of hydrocarbons which belong to the alkane homologous series.

(i) What is a hydrocarbon?

(ii) State two characteristics of a homologous series.

t21

t1l
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(c) A hydrocarbon has a molecular formula CsHrz. The equation shows the reaction
of the hydrocarbon CsHrz.

CsHrz + CrHo+ CzHo

(i) What type of reaction is shown by the equation?

(ii) Draw two structural isomers of C5H12.

{d} C3F16 undergoes addition polymerisation to form a macrornolecule X"

(i) Name the macromolecule.

l2l

t1l

121

t1l

(ii) Draw the structure of the macromolecule.
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Give one problem caused by the commercial use of the macromorecule.

Explain your answer.

...........121

131
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