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1 (a) Choose one substance from the list that fits the given description. You may use each

(b)

substance once, more than once or not at all.

barium sulphate copper
carbon dioxide hydrogen
calcium oxide ammonium chloride

(i) an acidic oxide ¢

2

(ili) a salt prepared by precipitation
(iv) a macromolecule

Which two substances from the list would react to

(i) form ammonia when heated together,

Chlorine exists as a diatomic molecule.

T

{fj Whatis meant by a diatomic molecuie?

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

9Ct and 37C! are two isotopes of chiorine.

Give one similarity and one difference between the two isotopes.

similarity

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

L B

calcium hydroxide
oxygen
diamond
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(c) Chlorine reacts with sodium as shown by the equation.

2Na(s) + Cl,(g) —> 2NaCl(s)
(i) What type of bonding is in sodium chloride, NaCl?

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

pos . €

S
NN

£ & i O sodium ion
\ chloride ion
O\
(i) Complete the diagram to show the arrangement of the particles. (2]

(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 808 °C.

Explain why the melting point of calcium oxide is higher than that of sodium

chloride.
-
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Ammonia is manufactured in the Haber process by the reversible reaction between nitrogen
and hydrogen.

(a) Write the equation for this reaction including state symbols.

............................ (3}
(b} State the conditions necessary for thev Haber process.

CAYAIYEE oo ool crionbi o s it 55 4010 0 B g s v S s s s AR SRR 81 00 A SE R i S

11111 911 #2111 11 - OO ORISR TIPSR PP TPESpR °C

pressure ..... ............................................................................. atm (3]

(c) The graph shows the equilibrium percentage of ammonia at different temperatures and

pressures.
A 350°C
- & e
‘ 550°C

n w B (@)
o o & o

% of ammonia at equilibrium
—
(@]

0 100 200 300 400
- pressure (atm)

Use the graph to deduce the relationship between the equilibrium percentage of
ammonia and

(i) increasing temperature,

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

....................................................................................................................................
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(d) ()

(i)

During the production of traditional beer, glucose is converted to ethano!l and carbon

5

Use your answer to (c)(i) to state whether the forward reaction is gandothermic or
exothermic and explain why.

TG TACHON IS . eeeseeseeeesee et eees e et et e e emeeeemia e e e s e e e e s ae e e s e s b e st

BIEBERIITIEE £oerauwapsn o o soserwesonss s omnaiol 6 S41S S8 WY psimcmssins o e s s st e (1]

Explain why the continuous removal of ammonia from the équilibrium mixture
increases the yield.

dioxide as shown.

(a) (i)

(i)

(i)

enzymes
CeH;,05 ——————» 2C,H,0H + 2CO,

Name this process: - - -

Calculate the mass of ethanol, C,H,OH, produced from 9.0g of glucose,
S ¢ NS I

Calculate the number of molecules of ethanol produced in (b)(i).
(Avogadro's number = 6.02 x 10%°)

number of Molecules = ..o, [2]

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

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

For
Examiner's
Use



For
Examiner's
Use

a burette to 20cm?3 of aqueous potassium hydroxide
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20

15
volume of acid added/cm?®

10

30 cm? of acid had been added.

T B T W LT & N Y E—p———
(iii) What volume of the acid was added to neutralise 20 cm? of the alkali?

(i) What was the pH of the potassium hydroxide at first?
(iv) Comment on the relative concentrations of the acid and alkali.

(i) State the colour of the Universal Indicator when

(a)
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(b) A student attempted to prepare potassium chioride crystals from the mixture of 20 cm?3
potassium hydroxide and 35 cm?® hydrochloric acid. Small amounts of charcoal were
added to the mixture and then removed.

(i) Explain the purpose of adding charcoal.

............................................................................................................................ [1]
(i) How was the charcoal removed?
............................................................................................................................ [1]
(c) The solution was heated to dryness.
(i) Whatis the colour of the solid which remained?
............................................................................................................................ (1]
(if) Were the crystals obtained pure? Explain.
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6 The diagram shows a simple cell. ] vse
!
(V)
LN
|
l | |
copper electrode —- JW {— zinc electrode
S |
—}-— dilute sulphuric acid 1
|

(@) (i) Describe how the cell produces an electric current.
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©

copper electrode ——-—1- {- zinc electrode

bsd

—J]-— dilute sulphuric acid

(a) (i) Describe how the cell produces an electric current.
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(b) The experiment was repeated with different metals replacing the zinc electrode. The

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

electrode which replaced voltage (V)
the zinc rod ’
nickel 0.59
copper 0.00
zinc 1.10
tin 0.50
lead 0.47

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

most reactive ....... SEET ek e S EeE e R e

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

(ii) Calculate the voltagé obtained if the copper electrode was replaced with lead and

|
|
|
jeast reactive .......ccoceveecevieieeenn . 2 |
1
|
the zinc electrode replaced with tin. '
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The diagram shows the electrolytic cell used for the extraction of aluminium from molten
atumina.

waste gases

molten alumina

(@) () What are the electrodes made from?

............................................................................................................................ (1]
(if) Name the ore of aluminium from which alumina is extracted.
............................................................................................................................ M
(iii) Write the chemical formula of alumina.
............................................................................................................................ (1)
(b) Give one use of aluminium and state the property upon which this use depends.
e et 1 e b et st e et €8 s e e 5 e s et
PROPRITY oot e s s e eee e es e (2]

(c) The molten alumina is electrolysed for 2 hours using a current of 250 amps.

() Write the equation for the formation of aluminium metal from the aluminium ion,
Al3*,

............................................................................................................................ [1)
(i) Calculate the quantity of electric charge used.
(2]
(ifi) Calculate the number of moles of electrons used.
[1 Faraday = 96 500 C]
(2]

(lv) Calculate the mass of aluminium produced.
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