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(a) Choose one substance from the list that fits the
substance once, more than once or not at all.

given description, You may use each

barium sulphate
carbon dioxide
calcium oxide

copper
hydrogen
ammonium chlorido

calcium hydroxide
oxygen
ciiamond

(i) an acidic oxide !'_,.u....,..,.,,.

(ll) used to c.lry ammonia ..r"...,.'...,.....-'.,.........-..,:..: .........."""""":"" """"" {1j

(ill)asaltpreparedbyprecipitation.,...'..',....

(iv) a macromolecule ........'. ..............t11

(b) Which two substances from the list would react to

(i) form ammonia when heated together,

.;...":.,,.,..,.,

(ii) only form a compound with a.'molar mass of 1B g?

Chlorine exists as a diatomic molecule.

ili Whai is meant by a ciiatomlc moiecuie?

.:.......i..................... . :.-.,.-....

(li) To which Period of the periodic Table does chlorine belong?
1...' .., ;

...:..:..'...1.........,...........

flCt and llCt are two isotopes of chlorine. €

Give one similarity and one difference between the two isotopes.

(a)

tl l

I1l

(b)
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(c) Chlorine reacts with sodium as shown by the equation.

2Na(s) + CI2(g) -+ 2NaCt(s)

(i) What type of bonding is in sodium chloride, NaCl?

/)'i

The diagram shows part of the lattice structure o{ sodium chloride, NaCl.

kqy

C sodium ion

@ chloride ion

A-

(ii) Complete the diagram to show the arrangement of tlre particles. t2l

(iii) Calcium oxide has the same type of lattice structure as sodium chloride. The
melting point of calcium oxide is 2600'C and that of sodium chloride is B0B'C.

Explain why the melting point of calcium oxido is higher than that oi sodiunr
chloride,

t1l

l/
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Ammonia is manufactured in the Haber procoss by the reversible reaction between nitrogen

and hydrogen.

(a) write the equation for this reaction including state syrnbois.

State the conditions necessary for the Haber process.

catalyst ,.;...,.........,. .!..-:'...........

temperatu'".'..'.'...'..,.''''";'...

pfessUfe .....:'...'j...J.... .......' atm [3]

The graph shows the equilibrium percentage of ammonia at different temperatures and
pressures,
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Use the graph to deduce the relationship between the equilibrium percentage of
ammonia and

(i) increasing temperature,

(ii) increasing pressure.
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(d) (i) Use your answer to (c)(i) to state whether the forward reaction is endothermic or

exothermic and exPlain whY.

The reaction is ...........

bacause tl l

I1l

(ii) Explain why the continuous removal of ammonia from the equilibrium mixture

increases the yield,

During the production of traditional beer, glucose is converted to ethanol and carbon

dioxide as shown.

CNZVMESC6H12O6 2C2H5OH + ZCO,

(a) (i) Name this process.

(ii) Explain why the temperature oi tho roaction is maintainod aroLtnd 40'C,

(b) (i) Calculate the mass of ethanol, C2H50H, produced frotn 9.09 oi glucose,
c6H1206'

mass= ...................... g 12]

(ii) Calculate ihe number of molecules of ethanol produced in (bXi)'
(Avogadro's number = 6.02 x 1023)

number of molecules = ..........

(c) Describe the chemical test to show that the gas produced is carbon dioxide.
!

test .........

lresult ...............................,.:.. ..' t2]

tl l

tll
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Hydrochloric acicl was added from a burelte to 20 cm3 of aqueous potassium hydroxide

containing a few drops of Universal lndicator. The pH of the mixture was measured at

intervals while the 
""id 

*", being adcled. T5e graph shows the pH cluring the addition of

the acid.

(a)

10 15 20 25

volume of acid addedlcm3

(i) What was the pH of the potassium lrydroxide at first?

[1
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(ii) State the colour of the Universal lndicator when

30cm3ofacidhadbeenadded.....''.'......:..

(iii) What volume of the acid was added to neutralise 20 cm3 of the alkali?
;"

cnr3 111

|'41l.l



(b) A student attempted to prepare potassium chlonde crystals from the mixture of 20 cm3

potassium hydroxide and 35 cm3 hydrochloric acid. Small amounts ol charcoal were
added to the mixture and then removed.

(i) Explain the purpose ol adding charcoal.

(ii) How was the charcoal removed?

(c) The solution was heated to dryness.

(i) What is the colour of the solid which remained?

................. ................,. I1l

(ii) Were the crystals obtained pure? Explain.

(d) Give one application of acid-base reactions in daily life.

tll

l1l

I1l

t1l
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The diagram shows a simPle cell,

copper electrode ----

-- dilute sulphuric acid

(a) (i) Describe how the cell produces an electric current'

Far
Examiner
. Use

t2l

(ii) Which electrode is the cathode?

(iiii V/r'ite ihe equation for the r6action taking place at the zinc electrode.

i1j

11l
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The diagram shows a simPle cell,

copper electrode ---- ----, zinc electrode

- dilute sulphuric acid

(a) (i) Describe how the cell produces an electrtc current.

i -FT: .,ExamtnerI '- 1;;

tcl
lcJ

(ii) Which electrode is the cathode?

iiii) V/rite the equation for the reaction taking place at the zinc electrode.

i1j

Il l
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(b) The experiment was repeated with different metats replacing the zinc electrode. The

voltage across the electrodes was moasured. The results are shown in the table.

electrode which replaced
the zinc rod

voltage (V)

nickel 0.59

copper 0.00

zinc 1 .10

tin 0.50

lead 0.47

(i) Using the voitages of the metals, place the metals in order of their reactivity,
starting with the most reactive.

most reactiVO .......:.;;;.;.........................

ieast reactive tzl

replaced with lead and(i!) Calculate the voltage obtained if the copper electrode was
the zinc electrode replaced with tin.
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The diagram shows the electrolytic cell used for tho oxtraction of aluminium {rom molten
alumina.

cathode ---

molten alumina

(a) (l) What are the electrodes mada from?

(ii) Name the ore of aluminium from which alumina is extracted.

................. . tll
(iii) Write the chemical formula of alumina.

{b) Give one use of aluminium and state the property upon which this use depends.

use ....,...........

property 
.......,.. i2l

(c) The molten alumina is electrolysed for 2 hours using a current of 250 amps.
(l) Wt'ite the equation fcr the formation of aluminium metal from the aluminium ion,Als+

(ii) Calculate the quantity of electric charge used.

{iii) Calculate the number of moles of electrons used.
[1 Faraday = 96 S00 C]

t1l

t1l

tzl

t21

t2l

(lv) Calculate the mass o{ aluminium produced.


