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Section A: [50 marks]
Answer all questions in the spaces provided.

Al  The following is a heating curve for substance W.

/
Temp (°C)

N

~

Time fmin)

(a) In what state(s) is substance W at point

TED P s s s R 0 o A i A KRR S P e R [1]
Q) B cauncsrnnsmmmsmmsonnsannnnsnssssiled S8 5574 TINRS S SRR S S SRS [1]
(] L7 iiscsmmnmmanme s s ssossgnismss vssmsmn e s RS S R s 1]

(b) State whether substance W is pure or not. Explain your answer.
.......................................................................................................... [2]
[Total: 5]
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A2  To obtain pure dry crystals of the hydrate MgS0,.7H,0 from an aqueous solution MgSQO,,
the process of crystallisation is used following the four steps:

—  cool down slowly

— dry in a desiccator

—  filter

—  heat to saturation point

(a) Arrange these steps in the order of occurrence.
3= e NI o O ol (1 R0 N O B e (o S
SEEP2Y wupuvrvuimvvivivusveneisimeiassonsns i s o S S A SR
SLEPLI T wurs mvpvssemsismssmivess sy sivessd s Shsi s oo S B S S R S R

= 0 [1]

(b) For each step in (@), give a reason for taking such an action:

REQSON (SEBD )7 nneeensmrennmressessiis Siiitissnmmnnnnsnssusrmssensnssssrsensnnssssnesasnss sares ces
.............................................................................................................. [1]
ST a g S T o )
.............................................................................................................. [1]
BEASOM(SIED. )il resveuenversnsssiveravrrens ransrnvvonsmnsntion s sirisiss d voss ias soss s st s i
.............................................................................................................. [1]
REASON: (SO )i corcsvessamsssmesmoossssesn sy i i e s S TR s
.............................................................................................................. [1]
(c)  Explain why MgS0..7H,0 crystals may be dry and yet they contain water

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

[Total: 6]
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nt X.

A3  The following diagram shows the structure of an eleme

What type of bonds would be formed when X reacts with hydrogen?

(a)
............................................................................................................... [1]
(b)  Give a reason for your answer in (a).
............................................................................................................... [1]
(c) Draw the dot and cross structure of the compound formed when X bonds with
hydrogen atoms.
@
(d) Givetwo characteristics of the compound formed in (c).
............................................................................................................... 121
[Total: 6]
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A4 Alearner wanted calcium oxide for drying ammonia gas but had only 2.80g of calcium

carbonate in the laboratory. She heated the chemical strongly and it decomposed

completely to form calcium oxide and carbon dioxide. She weighed the calcium oxide and
was found to be 1.35g.

(@)  Write a chemical equation for this decomposition.

.............................................................................................................. [1]
(b) Calculate the theoretical yield of calcium oxide.
[3]
(c)  Calculate the percentage yield of calcium oxide.
—
1
| [2]
(d) Calculate the volume of carbon dioxide gas collected at room temperature and
pressure in this experiment.
B i
[2]
[Total: 8]
Chemistry/5070/2 2 0 2 1 [Turn over
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AS Sodium metal is kept under oil to avoid the reaction of the metal with atmospheric oxygen
to produce the ionic compound, sodium oxide.
(a) Constructa balanced equation for the reaction of sodium metal and oxygen.
Include state symbols.
.......................................................................................................... (21
(b)  Explain why the reaction between sodium metal and oxygen is considered
a redox one.
.......................................................................................................... [2]
(c) Statethe balanced ionic equation representing the half reaction for oxidation
process, using the equation for the reaction in (a).
.......................................................................................................... [1]
[Total: 5]
A6 Use the Periodic Table to answer the following guestions.
(a) State two nuclides in Period 3 that have the same number of neutrons.
.......................................................................................................... [2]
(b) Give the name of the element in Group V and in Period 3.
.......................................................................................................... [1]
(c) Give the name of the most electronegative element in Group VIL
.......................................................................................................... [1]
(d) Statethe chemical formula for calcium selenide.
.......................................................................................................... [1]
(e) Statethe number of metals, if any, in Group VI.
.......................................................................................................... [1]
[Total: 6]
Chemistry/5070/2 2 0 2 1
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(a)

(b)

(c)

(d)

(e)

Chemistry/5070/2

Hifr|=

Electrode Y

Dilute sodium
chloride solution

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

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

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

What difference would be in the experiment if concentrated sodium
chloride was electrolysed?

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

Page 7 of 12

A7 Sodium chloride solution was electrolysed using the experiment arranged as shown:

[2]

(1]

[1]

[1]

(1]

[Total: 6]
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A8 Ammonia is manufactured by the Haber process according to the following equation:

Nz(g} + 3H2(g) e 2NH3(g), AH = -92kJ

(a) The reaction reaches a state of dynamic equilibrium. What is meant by dynamic

equilibrium?

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

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

(b) At equilibrium, only 10% of ammonia is produced.

(i) Describe how ammonia is separated from the 90% of the unreacted

nitrogen and hydrogen.

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

(i) State what happens to the 90% of the unreacted nitrogen and

hydrogen.

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

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

formation of ammonia from

(c) Complete the energy level profile diagram for the
Ea and the enthalpy

nitrogen and hydrogen indicating the activation energy,
change, AH.
/]\

Enthalpy
(2))

[3]

it L,

Reaction progression

(d) Explain why manufacturers avoid higher temperatures like 1 000°C.

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

Chemistry/5070/2
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Section B (30 marks)

Answer three questions from this section.

Write your answers in the Answer Booklet provided.

B9 Study the reaction schemes and answer the questions that follow.

Solid A

N

Heat

+
Gas

Solid E

(@)
(b)

(c)

(d)

Chemistry/5070/2

Identify substances A, B, C, D and E by chemical formulae.

+ Dil. HOpe———> MgClyeq +

Gas B

Y

White
ppt C

+ H20(|)

Bubbled in
lime water

+ | Liquid

D

Page 9 of 12

[5]

Write a balanced chemical eguztion including state symbols when gas B reacts
with lime water.

[2]

What would you see when magnesium chloride solution is added to
equal volume of silver nitrate solution?

[1]

Gas B can be prepared and collected in a laboratory. State the method
of collection of gas B and justify your answer.

[2]
[Total: 10]
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B10 Crude oil is a raw material which is processed in an oil refinery. Two of the processes
are fractional distillation and cracking.

The following table shows the percentage by mass of some different fractions in crude oil.

The table also shows the demand for each fraction expressed as a percentage.

Fraction - Number of carb;n Percentégé 7
atoms per molecule | in crude oil
Petroleum gas 1-4 : Qﬁ4%i N
Gasoline 5-9 —:1710;0 ;
Kerosene 10-14 " —12";)
Gas o 15 - 20 18%
| Waxes and bitumen Over 20 23%

Define the term cracking.

T Percentage needed
‘ by the refinery to

supply demand —l

;l 1%

32%

20% _

—

What variation in physical properties is used to separate crude oil by fractional

Use the information in the table to explain how cracking helps an

oil refinery match the supply of gasoline with the demand for gasoline.

Draw the structure of propene.
Write an equation for this reaction.

Propene is used to make alcohols and a polymer.

structure of this alcohol.

(a)
distillation?
(b) (D)
(i)
(c)
hydrocarbon.
Q)
(ii)
(d)
(1)
(i)

Bil

Reaction with
Metal —m— —— 1 = —— [ : ;
et atmospheric air | steam | hydroxides
W X v ]__ v !
X X X ‘. v g
._.4‘_,,7.!.._., PE— |
Y v v J X T
z 2 AN A

Key: v — reaction takes place

x — No reaction

Chemistry/5070/2

The hydrogen CisHs, can be cracked to make propene and one other

Describe how propene can be converted into an alcohol and draw the

Draw and name the polymer formed by propene.

[1]
[1]

(2]

[1]
[1]

(2]
[2]

[Total: 10]

The following table shows chemical properties of metals W, X, Y and Z.

"1 Effect of heat on their

carbonates |
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(a)
(b)

(c)

(d)

(e)

(b)

(c)

Chemistry/5070/2
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Arrange the metals in their increasing order of their reactivity.

Using the given letters of the metals in the table, choose a metal which can e
(i stored in oil,

(i) used to make ornaments,

(iii)  extracted by electrolytic reduction of its ore,

Construct a balanced chemical equation for the reaction of element Y
with cold water, include state symbols.

Which two metals from the table can be used to form the alloy brass?
Give a reason for your answer,

Consider the following chemical processes:

Rusting of iron and combustion of fuels, Give one similarity and one difference
between the two chemical processes.

Lumps of
drying agent

(i) Suggest the identity of X which when heated together with MgO
produces ammonia gas.

(ii)  Construct a balanced equation for the reaction. Include state symbols.
(iii) Namea suitable drying agent that can be used.

(iv)  State the test for ammonia gas.

Industrially, ammonia is produced by Haber process though the reaction

is reversible.

State and explain two essentiaj conditions for this process,

Give one commercial use of ammonia.

LITTTTT T T Page 11 of 12

[1]
[1]
[1]
[1]
[2]

(2]

[2]

[1]
[2]
[1]
[1]

[4]
[1]

[Total: 10]
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