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Choose one substance from the list that fits the given description. You may use each
substance once, more than once or not at all.

methane aluminium oxide silicon(1V) oxide
diamond calcium oxide lead(1I) iodide
ammonia chlorine ethanol
LR ) R o) oo ooy AR T DAyl SISSAC IR R RIS dieh AR e S N ST YA T ) SRS M 54 [1]
(i) can‘amphiotericiDade: mede ol R s R i e R Y o o D o S sy [1]
(i) 4 matiomoleculbr COMHPOURIM Ll it st e s sess [1]
{IV) & diatomic MDIBEUIE. ...wmmuimisinreiiimsn i fss s s [1]

(v) a compound containing an element with oxidation number of +3

(c) Which of the substances dissolves in water to form a solution which turns red litmus
paper blue?

...................................................................................................................................... [1]
[Total: 8]

Ammonia is manufactured from nitrogen and hydrogen by the Haber process.

(@) (i) What are the sources of nitrogen and hydrogen in the production of ammonia?
0111708 [T LU R bt cie SR an P AN I St SO S TS ER SO o B w Y0 it LA . e A
o L e s e e e o e a c dlwaa a

[2]

(ii) State the conditions used in the Haber process for making ammonia.
o 2 QOO SRIBYL AN, o M, TN e, NSO R it 0 S e Do I T L N S
(51217005 ] =) (E1 = paemintdioin-ol (bR e m o o SR e L Rl T P UL A T A L G
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(b) The equation for the reaction of nitrogen and hydrogen is shown.

N, +3H,==2NH,  AH=?

The bond energies are given in the table.

)

(i)

(iif)

(iv)

(v)

bond bond energy kJ/mol
N=N 945
N-H 391
H-H 436

Calculate the total energy change during the breaking of all the bonds in the
reactants.

total energy = & conwumimmmt s kd/mol [2]

Calculate the total energy change during the formation of all the bonds in the
product.

lotal energy = — v smiimmissmensise i kJ/mol [2]

Calculate AH, the total energy change for the formation of 2 moles of ammonia,
NH...
3

total energy change = .. avaimimsmssiasinn kJ/mol [2]

State whether the reaction is exothermic or endothermic.

Draw a labelled energy level diagram, including activation energy, for the formation
of ammonia from its elements.

[4]
[Total: 16]
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The table shows two compounds of chlorine and their melting points.

compound melting point/ °C
XCl 770
YCl, =23

(a) Which of the compounds, XClor YCI, is covalent?

[2]
(b) The ionic equation shows a redox reaction between chlorine and sodium bromide.
CL,(9) + 2Br~(aq) — 2Cl (aq) + Br,(aq)
(i) Why is this a redox reaction?
.............................................................................................................................. [1]

(if) Describe how the colour of sodium bromide solution changes when chlorine is
bubbled through it.

[Total: 5]
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4 The scale formed in kettles contains calcium carbonate. When ethanoic acid is added to the *

scale a reaction occurs. The equation for the reaction is shown.

«.CHyGOOH (...} + Gat0, (....) = ..(CH,C00) Cal......) #.-.-o HyO(..} + ..CO{....)

(a) Balance the equation and include state symbols. [3]

(b) In an experiment, an excess of 0.1 mol/dm?® of ethanoic acid was added to a sample of
scale and the volume of carbon dioxide produced was measured at time intervals of

20 seconds. The experiment was done at room temperature and pressure.

The results are shown in the table.

time/s 0 20 40 60 80 100 120 140

volume of carbon 0 20 40 50 60 75 65 65
dioxide produced / cm?

(i) Plot and draw the graph of volume of carbon dioxide against time on the grid -~
provided below.

I ] ]
] | |
I I

T

[4]




(i)
(iii)

(iv)

)

7

Circle the point on the graph which is incorrect. [1]

Calculate the total number of moles of carbon dioxide produced. (1 mole of gas at
r.t.p. occupies 24dm3.)

(2]

Calculate the mass of calcium carbonate used in the reaction.

(3]
On the same axes, sketch the expected graph if excess ethanoic acid of
concentration 0.2mol/dm? is added to the same mass of the scale.
Label the graph X. [2]

[Total: 15]
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5  The diagram shows the electrolytic cell for the extraction of aluminium from molten aluminium ¥
oxide.

solid crust of

electrolyte electrode Y

electrode X S

molten —
electrolyte

\tap off of molten
aluminium

molten
aluminium

(@) (i) Which element are the electrodes made from? ™

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

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

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

(b) A steady current of 250A was allowed to flow through the cell for 2 hours.
The equation shows how aluminium is produced in the cell.

Al + 3e~—> Al

() Calculate the quantity of electric charge used.

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

(i) Calculate the number of moles of electrons used.
[1 faraday = 96500C]

..................... moles of electrons [1]
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(iii) Calculate the mass of aluminium produced.

(2]
(c) Excess aluminium metal powder reacts with moderately concentrated sulphuric acid to

form hydrogen and aluminium sulphate. Describe how crystals of hydrated aluminium
sulphate, AL,(S0O,),;.12H,0, may be made.

[Total: 13]

For

| Examiner's

Use



6

10

The structure of a macromolecule Terylene is shown.

O

i T i
C—V///}—C—o— +—o0—C—777%

T

(@) (i) Whatis a macromolecule?

.............................................................................................................................. [1]
(ii) Draw the structures of the two monomers of Terylene.
[2]
(iii) Name the type of linkage in Terylene.
.............................................................................................................................. [1]
(iv) State one use of Terylene.
.............................................................................................................................. [1]
(b) A molecule of fat contains the same linkages as a molecule of Terylene.
Fat is one of the main constituents of food.
(i) Name two other main constituents of food.
........................................................... - | o (R R R 1]

..............................................................................................................................
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(c) Soap formed from fats can be used to determine the hardness of water. N

(i) Compare the effect of the addition of soap solution to hard water with its addition to
distilled water.

[Total: 13]
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