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(a) Using the elements with atomic numbers 1 to 20 on the Periodic Table, name an element
which best fits the descriptions below.

{i) An element which would most readily form positive ions.

..........111

(ii) A gas used for filling light bulbs.

..........t11

{iii) A non-metal used for making electrodes.

(iv) A yellowish-green gas used for sterilising water.

(v) The least dense element.

................111

(vi) A metal that forms an ion of charge +3.

.....................ti l

(bi Carbon monoxide is a poisonous gas emitted irom car exhausts.

car exhaust

What are ihe main products of combustion of petrol in an efficient car engine?

and .......... ..............t11

How is the poisonous gas carbon monoxide formed in a car engine?

(i)

(i i)
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(c) Carbon monoxide can be detected by using the reaction shown by the equation

CO + Pd2* + HrO -------------> Co, + Pd + 2H+
(orange) (black)

What type of chemical reaction is

(i) the change from Pd2* to Pd?

Give a reason ior your answer.

12)

(ii) the change from CO to COr?

Give a reason ior your answer.

l2l
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Use

(d) Which element, carbon or oxygen, has a larger atomic radius?

Explain your answer.

[Total: 14]
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A student carried out three experiments using calcium and water. ln experiment l, a cleaned
piece of calcium of mass 0.6g was added to 200cm3 of water.The equation for the reaction
is shown below.

Ca(s) + 2H2O(t) 
--=---> 

Ca(OH)r(aq; + H2(9)

(a) (i) state two observations made when calcium reacts with water.

1,,............

2 ',''.....,.., ............'........t2]

Name a substance which could be added to the water to show that a solution
containing hydroxide ions has been produced.

..........t11

The volume of hydrogen was measured at intervals. The graph below was obtained from the
results.

total volume of
hydrogen/cm3

400

300

240

100

0

--+- volume of
hydrogen
produced

100 150

time /seconds

(b) (i) state how the rate of reaction changes during the experiment.

(ii) Explain why the reaction stops.

.....t11

How long does it take for all the calcium to react?

...................tl1

(c)



(b)
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Compound X is a hydrocarbon. Compound X will react with steam in the presence of a
catalyst. The product of this reaction is ethanol. Compound X has the same number of carbon
atoms as ethanol.

(a) (i) Name compound X and the homorogous series to which it belongs.

name of X ..........

homologous series .............,...,,..... .....,..t2l

(ii) Complete the following sentence to describe what is seen when compound X is
shaken with bromine water.

Thebrominewaterturnsfrom..'..'.'.'.'::.''''.to'...'..'.'.'

Ethanol can also be prepared from glucose by fermentation.

State two conditions necessary for fermentation to take place.

1..............

2........,..... ..........t21

Ethanol can be oxidised to elhanoic acid by warming with a solution of an oxidising
agent in the presence of sulphuric acid.

(i) Name a suitable oxidising agent.

(ii) Draw the structure of ethanoic acid showing all the bonds between atoms.

(iii) Suggest the pH of aqueous ethanoic acid of concentration 1 .O mol/dm3.

....... .. . ... . t1 l

(iv) state one other reaction that ethanoic acid will undergo.

...............t11

(d) Tartaric acid and nitric acid are commonly occurring alkanoic acids.

complete the table about the sources and uses of the acids.

(c)

t1l

citric acid

l4l
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ln an experiment to determine the {ormula of a compound of iron and chlorine, chlorine gas
was passed over heated iron as shown.

compound of
and chlorine

chlorine gas -_ bottle

anhydrous
calcium -
chloride

The results of the experiment are shown below.

MaSS ot emply.g[ags tube_ - =.1-'1.529 "

Mass of glass tube and iron = 12.19 g
Mass oi empty bottle = 13.17 g
Mass of bottle and compound of iron and chlorine after heating -= 15.11 g

(a) (i) Suggest a safety precaution that should be used for this experiment.

.,..................11 l

(ii) Give a reason for your suggestion in (a)(i).

(b) Explain why chlorine is passed through anhydrous calcium chloride before reacting with
the iron.

(c) ti) Calculate the

..........t2)

mass of iron used in the experiment.

(ii) Calculate the mass of the compound of iron and chlorine in the experiment.

t1l

(iii) Calculate the mass of chlorine which reacted with the mass of iron calculated in
(c)(i) above.

tron

heat
fr

heal

t1l

anhydrous
calcium
chloride

t1l
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I
(iv) Deduce the empirical formula of the compound.

t31

[Total: 10]
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The diagram
Process.

I

shows the stages during the manufacture of sulphuric acid by the Contact

sulphur dioxide

react with oxygen
in the presence

of a catalyst and
at a pressure of 2 atm

sulphur trioxide

I add to concentrated

{ sulphuric acid

98% concentrated
sulphuric acid

+-
add water

oleum

(a)

(b)

(c)

(d)

Give one source of sulphur.

... .....t11

(i) Write a.balanced equation for the reversible reaction between sulphur dioxide-and
oxygen to form sulphur trioxide.

.........t21

(ii) Name the catalyst used in the Contact Process.

.........i1l

(iii) Explain why a temperature of 450"C is preferred to higher temperatures like
1000 "c.

........t11

The reaction between sulphur dioxide and oxygen to make sulphur trioxide is
endothermic. Explain why sulphur trioxide is not dissolved directly in water to make
oleum.

........t11

Ammonium sulphate, (NH/2SO4, is rnade by reacting dilute sulphuric acid with excess
ammonia and then evaporating the solution.

(i) State a use for ammonium sulphate.

........t11

(ii) Describe a positive chemical test for ammoniunn ions,

test: ..........

result: .......".t31
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(e) Dilute sulphuric acid can also be used to prepare hydrated iron(1) sulphate of formula
FeSOo.XHTO and relative molecular mass 27g.

(i) Calculate the vatue of Xin the formula.

(ii) Calculate the percentage of water by mass in hydrated iron(il) sulphate.

t1l

[Total: 14]
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