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Useful Data: A copy of the Periodic Table is printed below.
Relative atomic masses may be taken as: C =12, Cu=63.5, O =16, K= 39,

Cl=355
One mole of any gas occupies 2 at standard temperature and pressure.
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SECTION A: Answer ALL questionsin thissection, using the spaces provided.
This section carries 60 marks.

1. A mixture of equal volumes of hexane (b.p. 69°C) and heptane (b.p. 100°C) was heated in the
apparatus shown below. After a short time a liquid was seen in apparatus C.
The thermometer reading was recorded.

water in

(a) What term is used to describe

() this type of liquid/liquid mixture,

(i) this method of separation,

(i) the apparatus labelled A,

(iv) the apparatus labelled B? (4 marks)

(b) Which liquid would collect at C? . (1 mark)

(c) If hexane or heptane is reacted with bromine water:

() What type of reaction takes place?

(i)  Will the bromine water be decolourised?

(2 marks)

(d) Name araw material which is separated into a number of fractions by using this method

of separation. . (2 mark)
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2.  The diagrams below show the electron configurations forl @NS.

2+ 2.

I

nucleus — |

(a) What _termdo we use to describe

() positive ions (i) negative ions
(2 marks)

(b) What would be the number of protamnsthe nucleus of X and Y?
X: protons Y: protons (2 marks)

(c) Use the Periodic Table ttame the elements that form the ions shown above.
X: Y: (2 marks)

(d) (i) Write theionic half equation for anatom of X forming the positive ion.

(2 mark)
(i) Is this oxidation or reduction? . (1 mark)
3.  Study the following reactions in which a gas is liberated.
(1) calcium carbonate + dilute hydrochloric acid gas P
(2) sodium chloride + concentrated sulfuric acid gas Q
(3) copper + concentrated nitric acid- gas R
(a) Name the gases P, Q and R
= Q=
= (3 marks)
(b) (i) Describe a test for
Gas P
Gas Q
(i) What would you SEHEhat shows gas R is being liberated?
(3 marks)
(c) Give a balanced equation for OMEthe reactions (1), (2), or (3) described above.
(2 marks)
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4.

Two students tried to coat an iron key with copper using electrolysis. They set up the
apparatus as shown in diagrams 1 and 2 below.

Diagram 1 Diagram 2

+ - + -

— = —_— = — .__4____1.._
0 M| [ B o
Solution / Electrolyte Solution / Electrolyte

(@) (1) In which apparatus would the metal key be electroplated with copper?
Diagram (2 mark)
(i) Give one reason why objects made of iron are electroplated.
(1 mark)

(b) Suggest the nanwf a solution which would be suitable as an electrolyte in this

experiment. . (2 mark)

(c) Put av'next to the ionic half equation that represents the plating of copper on the iron

key.
Cu- 2 - Cu |:|

C¥" + 2 -~ Cu |:| (1 mark)

(d) Calculate the number of Faradays required to plate 0.127g of copper.

(2 marks)
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5.

(a) (i) Calculate the mass of anhydrous potassium carbona@gKrequired to make up a
solution of molar concentration 0.25M (0.25 molym

(2 marks)
(i) Calculate the mass of potassium chloride formed if 13aufrthis solution is reacted
with excess hydrochloric acid.

KoCOs@q + 2HClagy - 2KClag + HOgp + CQ g

(2 marks)
(b) What is the name of the practical method by which

(i) the exact volume of hydrochloric acid is added from a burette to the potassium
carbonate solution in a conical flask?
(1 mark)
(i) solid potassium chloride can be obtained from potassium chloride solution?

(1 mark)
(c) Some potassium chloride solution is reacted with silver nitrate solutébtharresulting

precipitate is exposed to light.
() Give anionic equation (omitting spectator ions) for the reaction of silver nitrate

solution with potassium chloride solution.

(2 marks)
(i)  What colour will the precipitate be immediately after mixing the solutions

(i) What happens when the precipitate is exposed to light?
(2 marks)
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6. Inthe second stage of the Contact Process, sulfur dioxide is converted to sudide tri

The reaction is represented by

2SQ g + Qg = 2SQg AH = -

(a) Under certain conditions, a dynamic equilibriisrestablished.

() How does the equation indicate a dynamic equilibrium?
(1 mark)

(i) What does the termhynamicmean?

(1 mark)

(b) (i) What effect will increasing the temperature have on the AMOUNT of suibxide

in the equilibrium mixture? (1 mark)

(i) Explain your answer to (i) in terms of Le Chatelier’s Principle.

(2 marks)

(c) What would be the effect on the yield (amount) of sulfur trioxide if a small lesesau

the concentration of oxygen in the system reaction mixture to fall? Explain yaugrans

(2 marks).

(d) A catalyst is used in this process.
() What is the reason for using a catalyst?
(1 mark)
(i) What effect (if any) does it have on the proportion of sulfur trioxide in the

equilibrium mixture? (1 mark)

(i) Name the catalyst used in the industrial process.
(1 mark)
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7.

The alkanes are an homologous sesiesaturated hydrocarbows general formula CHzn +2

(a) Explain the meaning of the terms:

() homologous series

(i) saturated

(2 marks)

(b) (i) Write down the molecular formula of the alkane for which n = 4
(1 marks)

(i) This alkane exists in two different molecular structures. Drawsfulictural

formulae for these two arrangements shovakdponds.

(2 marks)

(i) What term is used to describe the property illustrated in (ii)?
(1 mark)
(c) Propane gas (@Elg) is a useful fuel. If it is burned in a good supply of air:

() name the products of combustion,

. (1 mark)
(i) write an equation for the reaction,

(2 marks)
(iii) state the volume of oxygen required for the complete combustion Sfefgropane.

(1 marks)

PLEASE TURN OVER FORSECTION B
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SECTION B: Answer any TWO questions from this section on the separ ate sheets provided.

Each question carries 20 marks.

8.  (a) Use the theory difparticle collisions’to describe the effect of the followinlyr ee factors
on the rate of reaction.
(i) increasing the temperature
(i) increasing the concentration of a solution
(iif) using smaller pieces of a solid reactant (6 marks)
(b) SelectONE of the above factors and describe, in detddparatory experiment that can
be carried out in order to show the effect of this factor on the rate of a sugatiien.
Your answer should include a diagram of the apparatus, the method and how you would
interpret the results (14 marks)
9. (a) Briefly describe the bonding between the atoms in a molecule of water. Giveardiagr
show the bonding (5 marks)
(b) Many elements and compounds are changed when water is added to them. For each
substance given below, describe their reaction and indicate the conditions urathethehi
reaction occurs.
(i) sodium metal
(i) a freshly prepared, solid lump of calcium oxide
(iif) ethene gas
Give equationsfor thereactions. (15 marks)
10. Suggest explanations for the following statements, giglgrvationsandequationswhere

relevant.
(a) Aluminium is the third most abundant element in the Earth’s crust, but ifisuttiind

expensive to extract.
(b) The change on heating hydrated coppesulfate crystals can be readily reversed.
(c) Concentrated sulfuric acid is a dehydrating agent.

(d) There are two types of chlorine atoms that have mass numbers 35 and 37, but ke relati
atomic mass of chlorine is normally given as 35.5.
(20 marks)
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