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1 (a) The poisonous gas, carbon monoxide, is emitted by vehicle exhausts.

(i) How is this gas formed?

...............................................................................................................................[2]

(ii) Explain how a catalytic converter reduces the emission of this gas.

...................................................................................................................................

...............................................................................................................................[2]

(iii) The following reaction is used to detect carbon monoxide.

CO    +    Pd2+ +    H2O  → CO2  +    Pd    +    2H+

orange black

What type of chemical reaction is the change Pd2+ to Pd? Give a reason for your
answer.

...............................................................................................................................[2]

(iv) Ethene will also give the above reaction. Describe another chemical test for this gas.

...................................................................................................................................

...............................................................................................................................[2]

(b) Carbon monoxide is used to purify nickel. Nickel reacts with carbon monoxide to form a
gaseous compound.

Ni(s)  +  4CO(g)  Ni(CO)4(g)          forward reaction is exothermic

(i) What reaction condition will favour the back reaction and reform nickel metal?
Explain your choice.

...................................................................................................................................

...............................................................................................................................[2]

(ii) The main impurity in the nickel is copper. What technique is used to purify copper
after it has been separated from the nickel?

...............................................................................................................................[1]
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(c) Pure nickel is used to catalyse the reduction of unsaturated oils to saturated fats.

(i) What is meant by the terms saturated and unsaturated?

...................................................................................................................................

...............................................................................................................................[2]

(ii) Name the functional group in fats.

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

(iii) How can a soap be made from a fat?

...............................................................................................................................[2]

saturated
fat

unsaturated
oil

H2(g)
under pressure

nickel gauze
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2 (a) (i) Describe how oxygen is separated from air.

...................................................................................................................................

...............................................................................................................................[2]

(ii) Give one use of oxygen.

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

(b) When a green plant is exposed to bright light it photosynthesises and forms oxygen.
The rate at which oxygen is formed was measured at 25 °C. The intensity of the light is
changed and the new rate measured. The results of experiments of this type are shown
on the graph below.

(i) Write a word equation for the reaction that produces oxygen.

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

(ii) Name the catalyst for photosynthesis.

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

(iii) What can be deduced from this experiment about the relationship between
photosynthesis and light?

...................................................................................................................................

...............................................................................................................................[2]

(iv) The experiment was repeated at 30 °C. Predict the effect this would have on the
rate of reaction and sketch the new graph on the same axes. [2]

intensity of light

rate of
forming
oxygen
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(v) Give another example of a reaction that is influenced by light. Describe one
important application of this reaction.

reaction  ....................................................................................................................

application  ............................................................................................................[3]

(c) Potassium chlorate, which has a formula of the type, KClOn, decomposes to form
oxygen. 2.45 g of the chlorate produced 1.49 g of potassium chloride and 0.72 dm3 of
oxygen at r.t.p. Find the value of n.

KClOn → KCl +     O2

Mass of one mole of KCl =  74.5 g

Number of moles of KCl formed  =  ..............................

Number of moles of oxygen molecules formed  =  ..............................

Number of moles of oxygen atoms  =  ..............................

Mole ratio KCl : O is  ..............................

n  =  ..............................
[4]
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3 Propane is an alkane. It has the structural formula:

(a) The equation for the complete combustion of propane is given below. Insert the two
missing volumes.

C3H8(g)  +  5O2(g)  → 3CO2(g)  +  4H2O(l)

volume of gas/cm3 ........ ....... 15 [2]

(b) Propane reacts with chlorine to form two chloropropanes with the formula C3H7Cl.

(i) Write an equation for this reaction.

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

(ii) What type of reaction is this?

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

(c) The two chloropropanes react with sodium hydroxide to form different alcohols.

(i) These alcohols are isomers. Using the propanols as an example explain the term
isomer.

...................................................................................................................................

...................................................................................................................................

...............................................................................................................................[3]

(ii) Fractional distillation can separate the two propanols. Suggest a reason why this
method is effective.

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

(iii) Oxygen can oxidise propanol to propanoic acid. Name another reagent that will
bring about this reaction.

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

CH

H

C C

H H

H H H

H
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(iv) Propanol and propanoic acid react to form an ester. Give the name and structural
formula of an ester.

name  ........................................................................................................................

structural formula

[3]

(d) Propene can be made by heating propane and sulphur.

(i) Outline another method of making alkenes from alkanes.

...................................................................................................................................

...............................................................................................................................[2]

(ii) Outline how propanol could be made from propene.

...................................................................................................................................

...............................................................................................................................[2]
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4 (a) Zinc is made by reducing zinc oxide. In 1695 Homberg obtained zinc from calamine,
zinc carbonate. At present zinc is extracted from the ore, zinc blende.

(i) Suggest a way of changing calamine into zinc oxide.

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

(ii) Describe how zinc is extracted from zinc blende.

...................................................................................................................................

...................................................................................................................................

...............................................................................................................................[3]

(b) Zinc oxide is used to make aqueous zinc chloride. This can be used to preserve wood.
Describe how this solution could be made.

..........................................................................................................................................

..........................................................................................................................................

......................................................................................................................................[3]

(c) Zinc is used to make alloys.

(i) Name an alloy that contains zinc.

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

(ii) What is the other metal in this alloy?

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

(d) Another use of zinc is galvanising. When the zinc layer is broken, the steel is exposed.

Explain why the exposed steel does not rust.

..........................................................................................................................................

..........................................................................................................................................

......................................................................................................................................[3]

exposed steel does
not rust

thin layer of
zinc

steel
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(e) The diagram below represents a simple cell.

(i) Write an ionic equation for the reaction that occurs at the zinc electrode.

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

(ii) How could the voltage of the cell be increased?

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

(f) A different type of cell is drawn below.

(i) The pH of the solution increases. Give the name of the ion formed.

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

(ii) Complete the equation that represents the formation of this ion.

O2 +  .......... H2O  +  ..........  → ................ [2]

iron electrodes

water

V

oxygen bubbled
on to electrode

iron oxide
rust

V

iron electrodezinc electrode

bubbles of gas

dilute sulphuric acid
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5 (a) In the USA, sulphur is obtained from underground deposits. It burns to form sulphur
dioxide. This is used in paper making, to preserve food and in the manufacture of
sulphuric acid.

(i) Why is sulphur dioxide needed in paper making?

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

(ii) How does sulphur dioxide preserve food?

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

(b) The diagram shows a possible arrangement of the valency electrons in a molecule of
sulphur dioxide.

O represents an electron from an oxygen atom
X represents an electron from a sulphur atom

(i) What type of covalent bond is labelled bond 1?

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

(ii) What is unusual about the covalent bond labelled bond 2?

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

(c) Sulphur reacts violently with magnesium to form the ionic compound magnesium
sulphide. Draw a diagram that shows the arrangement of the valency electrons in this
compound.

Use O to represent an electron from a magnesium atom.
Use X to represent an electron from a sulphur atom. [3]

O S OX
O

O
X
X

O
O

O
O

X
X XOO OO

OO

bond 2 bond 1
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(d) Sulphuric acid is a typical strong acid.

(i) Explain the term strong acid.

...............................................................................................................................[2]

(ii) Write a word equation for the reaction between zinc carbonate and sulphuric acid.

...............................................................................................................................[2]

(iii) Write an equation for the reaction between sodium hydroxide and sulphuric acid.

...............................................................................................................................[2]

(iv) Write an ionic equation for the reaction between magnesium and sulphuric acid.

...............................................................................................................................[2]
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