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Section A:

[50 marks]

Answer all questions in the spaces provided.

Al  The table below shows different gases.

Name of gas Formula

Carbon monoxide CcO

Helium He

Methane CH4

Nitrogen N

Oxygen 0;

Sulphur dioxide SO, -
(a) Name the gas which will diffuse at the

(b)

(©)

(d)

(i) fastest rate

-----------------------------------------------------------------------------------------

(ii) slowest rate

......................................................................................... [2]
Which two gases will diffuse at the same rate?
...................................................... 51111 [N PN i
Which gas would be expected to diffuse twice as fast as
(i) sulphur dioxide?
(i) oxygen?
......................................................................................... 2]
Name a gas which will diffuse at a faster rate than any of the gases in
the table above.
................................................................................................... [1]
[Total 6]
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A2  The diagram below shows a chromatogram obtained during the analysis of some
substances. Study the chromatogram and answer the questions that follow.

solvent front

/
®
® @
i ® &
- * baseline
- —e ® —e o o—
A B C P Q . R

A, B and C are standards whereas P, Q and R are unknown substances.

(@) Which of P, Q and R is a mixture/are mixtures?

(b) Which of the standards can be used to make substance Q?

................................................................................................... [1]

(c) Which of the unknown substances has a component whose R; value is
different from the Rr values of any of the standards?

................................................................................................... [1]

(d) Explain why the level of solvent is kept below the baseline at the start of
the chromatographic process.

---------------------------------------------------------------------------------------------------

................................................................................................... [1]
[Tetal 5]
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A3  Two elements X and Y are represented by the notations given below.

16 7

X Y
8 3

Atoms of X and Y reacted together to form a compound.

(a) What changes in electronic structures occur when atoms of X and Y react?

K ogunn e an R AR BRSNS S 3

T ———— 2]
(b) What type of bonding occurs between X and Y atoms?

................................................................................................... [1]

(c) Use electron-shell diagrams to show the structure of the compound formed
between X and Y. Use dots (») to represent the electrons of X and crosses
(x) to represent the electrons of Y. (Show all electron shells)

[2]

(d) Would you expect the melting point of the compound in (c) above to be
high or low? Give a reason for your answer.

---------------------------------------------------------------------------------------------------

................................................................................................... [2]
[Total 7]

Chemistry/5070/2/2017



A4

Page 50f12

Dilead (II) lead (IV) oxide, PbsO4 was added to 100cm? of nitric acid solution and
the two reactants reacted completely with each other forming lead (1V) oxide,
PbO,, lead (II) nitrate and water. The equation of the reaction is given below.
Pb304(s) + 4HNO3(agq) —> PbOy(sy + 2Pb(NO3)2(aq) + 2H20¢)

13.70g of the Pb3O4 was used in the reaction.
(a) Calculate the

() mass of lead (II) nitrate formed in the reaction.

(i) molarity of the nitric acid solution.

[6]
(b) State with reason whether lead (IV) oxide is a basic oxide or not.

................................................................................................... 121
[Total 8]
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A5

The diagram shows part of the Periodic Table. Some elements are represented by
letters which are not actual symbols of the elements.

A B

Give the letter representing the element which

(a)

(b)

()

(d)

)

has the lowest density

................................................................................................... [1]
is a liquid at room temperature and pressure
................................................................................................... [1]
forms only a divalent cation.
................................................................................................... [1]
is used to make electricity cables.
................................................................................................... [1]

combines with oxygen to form an oxide in which one mole of atoms of the
element combines with one mole of oxygen molecules.

................................................................................................... [1]
[Total 6]
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An aluminium pan was anodized in order to make the aluminium oxide layer on it
thicker. This is in order to increase its resistance to corrosion. This was done by
electrolysing dilute sulphuric acid solution using the aluminium pan as the anode.

(a) State the formulae of the ions present in dilute sulphuric acid solution.

................................................................................................... [3]
(b) Write equations for the two reactions which occur at the anode.
................................................................... ey [
(c) State one other application of electrolysis.
................................................................................................... 1]
[Total 6]
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A7  Alearner used the experimental arrangement below to investigate the effect of

concentration on the rate of the reaction between iron and dilute sulphuric acid.

The learner did the experiment three times using different*concentrations of
sulphuric acid. The same mass of iron powder was used in each case and the

A

o

41|1|1||l1||l|||||lr|1||1|'J‘]
N

gas syringe

______ dilute sulphuric
______ acid (excess)

- -

e N L o - —
Hhk

-

experiments were carried out at a temperature of 20°C.

The results are shown in the table below.

No.

Concentration of sulphuric | Volume of hydrogen formed
acid in mol/dm? in the first minute/cm?®

0.5 14

1.0 29

1.5 44

(@)

(b)

(c)

From the results, what is the effect of concentration on the rate of
reaction between iron and dilute sulphuric acid?

---------------------------------------------------------------------------------------------------

Explain why concentration affects the rate of reaction in the way you
have described in (a).

State the effect on the rate of the reaction if
(i) [lumps of iron were used instead of the powder.

(i) the reaction was carried out at 30°C instead of 20°C.

-----------------------------------------------------------------------------------------

1
[y
—

[2]

[2]

[Total 5]
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A8  Oxygen is manufactured on a large scale by fractional distillation of liquid air.

(a)

(b)

(c)

(D)

Describe any two stages in the industrial manufacture of oxygen.

---------------------------------------------------------------------------------------------------

................................................................................................... [2]
Describe the chemical test for oxygen gas.
................................................................................................... [2]
Why must the fractionating column be longer than the one used in
separation of crude oil into its various fractions?
................................................................................................... [1]
State two industrial uses of oxygen.
................................................................................................... [2]
[Total 7]
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Section B (30 marks)

Answer three questions from this section.

Write your answers in the Answer Booklet provided.

B9 (a) A solid substance S was suspected to be acidic. Describe what test you
would carry out in the laboratory to determine whether S was acidic or

not,

[3]

(b) When an acid reacts with an alkali, @ neutralization reaction occurs and
heat is released to the surroundings.

Q)

(i)

(i)

Write a balanced chemical equation for the reaction of an acid and
an alkali of your choice to form salt and water,

Write an ionic equation, with state symbols, for the reaction in

(b)(i) above. ®
Describe how you can obtain crystals of salt from the salt solution
formed in the reaction in (b) (i). [7]

[Total 10]

B10 Methane is a hydrocarbon whose molecular formula is CH4. The gas burns
completely in air to produce carbon dioxide, water and heat energy.

(a) (i) Write a balanced chemical equation for the complete combustion of
methane. _ [1]
(i) Why should methane never be burnt in limited air? [2]
(b) (i) Methane is used as a fuel in industry. Using the bond energies in
the table below, calcuiate the enthalpy of combustion of methane.[3]
Bond Value in KJ/mol
C-C 348
C-H 412
C=0 831
O-H 464
D=0 490
(i) Caiculate the amount of heat that would be produced from the
combustion of 1200cm® of methane gas measured at r.t.p. [2]
(c) Draw the energy level diagram for the combustion of methane. [2]
[Total 10]

Chemistry/5070/2/2017
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You are provided with a sample of copper (II) carbonate (green powdér)
and any other suitable chemicals and apparatus.

Describe with the aid of a labeled diagram how you can obtain copper
metal from the copper (II) carbonate. Write down the chemical equations
for the two reactions leading to the formation of the copper metal. [6]

The diagram below shows an experiment which a learner carried out in
order to purify copper metal. \%J_%_
H|—( F

(i) Which electrode, A or B is the impure copper?

(i) Name a suitable electrolyte C, used in purification of copper.

(iii) State one physical property of copper and give a reason why copper
has this property. [4]

[Total 10]

The following compounds are members of the homologous series of

alkanes.

CHa4, CaHs, CsHg, C4Hyg and CsHia

(i) State the formulae of the next two members in this series.

(i)  State with reason whether the compound CgH;g belongs to the
family of alkanes or not.

(iif) Among the five members given state with reason the one with the
highest boiling point. [6]

The demand for petrol worldwide increases every year. To meet the

demand, large molecules of hydrocarbons are cracked.

(i) What do you understand by the term cracking?

(ii)) State the two types of cracking.

(iii) Write down the two possible products when the compound CyiHo4
is cracked. [4]

[Total 10]
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