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SECTION A
1. Oxygen gas can be prepared and collected in the laboratory using the apparatus shown in
the diagram.
hydrogen
peroxide T ——————— )
0 2| 40 60 80 100 ]ﬂ
Y
oxygen
manganese(IV) oxide
(a) Hydrogen peroxide decomposes very slowly to form water and oxygen.
(i) Write a word equation for this reaction.
1)
(i1) The reaction is much faster if a small amount of manganese(IV) oxide is added.
What type of substance is manganese(IV) oxide in this reaction?
1)
(b) The diagram shows oxygen gas being collected in a syringe.
Suggest one other way to collect the gas.
1)
(c) Describe the test for oxygen.
1)
J
4
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(d) Lithium burns in oxygen to form the ionic compound lithium oxide.
(1) State the colour of the flame when lithium burns.
1)
(i1)) The diagrams show the electron configurations of an atom of lithium and an atom
of oxygen.
Describe what happens, in terms of electrons, when lithium reacts with oxygen.
3
(i11) Write the formula of each of the ions in lithium oxide.
LAtRIUM 10N« ettt sttt et
OXIAC 10N ettt sttt et sttt ettt sbe et e
® | o1
(Total 10 marks)
J
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A few drops of liquid bromine and a few crystals of solid iodine are placed in the bottom
of separate gas jars and the open ends covered with lids. The jars are left for some time
under the same conditions.

The diagrams show the jars just after the bromine and iodine are added, and after some
time.

bromine iodine

f_—_%

liquid iodine
bromine crystals
(a) State the colour of
[IQUIA DIOMINE ..ottt et st

SOLIA TOAINE ..o e e e e e e e e e e e e e e e e e e e e e e aeaeeeeeeeeanenns

(b) The diagrams show that the particles of bromine and iodine spread out in the jars.

(i) What is the name of this process?

1)
(i1) The iodine changes into a gas before this process occurs.
The chemical equation for this change is
L(s) — Lx(g)
The change involving bromine is called evaporation.
Write a chemical equation, including state symbols, for this change.
(2)

N 3 1 7 6 8 A 0 6 2 8
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(ii1) Describe how the movement and spacing of the particles in I,(g) is different from
that in I,(s).
IMOVEIMIENIE ..ttt ettt ettt e ettt e s bteesneees
SPACINEZ ettt ettt sttt ettt e e e et et e e bt e naeebeeeareenne
(2)
(c) The gases chlorine and hydrogen react together to form hydrogen chloride gas.
Hydrogen chloride gas dissolves in water to form hydrochloric acid.
Bromine reacts in a similar way to chlorine.
(1) Write a word equation for the reaction between bromine and hydrogen.
1)
(i) Suggest the name of the acid formed when the product in (c)(i) dissolves in
water.
1)
J
7
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(d) The diagram shows apparatus for electrolysing lead(II) bromide.

+ battery —
T j@
A

L

\ /

B
—

lead(IT) bromide

C
Me— U

(1) When the apparatus is set up as shown, electrolysis does not occur.
State what must be done before electrolysis can occur.

(i1)) When electrolysis occurs, particles A, B and C move in the directions shown by
the arrows in the diagram. Identify each of these particles.

A et b e bt bt h e h e a et e b et st eb e b et s e
3 2RSSR
ettt a ettt e e h e teeaeen e et et et et e e teeteeneeneenes
3)

(e) Explain why the reaction at the negative electrode is described as reduction.
................................................................................................................................... (1)

(Total 14 marks)

Leave )
blank
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3.

(a) Potassium hydroxide solution reacts with dilute nitric acid to form the salt potassium
nitrate.

(i) State the type of reaction that occurs.

(b) A titration is carried out to find the volume of dilute nitric acid that must be added to
25.0 cm?® of potassium hydroxide solution for complete reaction.

(1) Which piece of apparatus is used to add the dilute nitric acid?

(i1) Before the acid is added, a few drops of phenolphthalein are mixed with the
potassium hydroxide solution. State the colour change of the phenolphthalein at
the end point of the titration.

(c) 35.00cm’® of dilute nitric acid reacted completely with 25.0 cm® of potassium
hydroxide solution. Use this information to describe how you could obtain pure dry
crystals of potassium nitrate, starting from the solutions of nitric acid and potassium
hydroxide.

(Total 11 marks)

Leave )
blank
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4. Ethene can be converted to ethyl ethanoate as follows:
ethene —— > ethanol ——— ethyl ethanoate
CH;CH,OH
(a) In industry, ethene is converted to ethanol by reacting it with steam in the presence of
a catalyst.
(i) Write the chemical equation for this reaction.
1)
(i1)) Name the catalyst used.
1)
(b) Ethanol can also be made by fermentation. Describe how this is done.
Q)
J
10
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(c) Ethanol is converted to ethyl ethanoate by warming it with ethanoic acid in the
presence of a catalyst.
(1) Write the chemical equation, including state symbols, for this reaction.
3)
(i1)) How can a student detect the formation of ethyl ethanoate in this reaction?
1) Q4

(Total 10 marks) TF

TOTAL FOR SECTION A: 45 MARKS
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SECTION B

5. (a) The table shows the electronic configurations of atoms of the elements in Period 3 of

the Periodic Table.
Element Na Mg Al Si P S Cl Ar
Electronic | ) o1 | 567 1 283 | 2.84 | 2.85 | 286 | 2.87 | 2.88
configuration

(i) How is the electronic configuration of an atom of an element related to its
position in the Periodic Table?

(i1) Give the electronic configuration of an atom of the element directly below
magnesium in the Periodic Table.

Leave )
blank
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(c¢) An element exists as three isotopes. The table gives some information about them.
Number of Number of Atomic Mass Percer.ltage of
number of number of each isotope
neutrons protons . . .
isotope isotope in the element
12 24 79
13 12 12
14 12 26 11
(1) Complete the table for the isotopes of the element.
)
(i1)) Use the information in the table and the Periodic Table on page 2 to identify the
element.
1)
(ii1) Use the information in the table to calculate the relative atomic mass of the
element. Give your answer to three significant figures.
3)
(iv) When a sample of the element containing only atoms with a mass number of 24
was added to dilute sulphuric acid, effervescence was seen.
What would be seen if a sample of the element containing only atoms with a mass
number of 26 was added to dilute sulphuric acid? Explain your answer.
ODSEIVALION ...ttt ettt et e et et e et e s et e et e esateenbeesateenbeesaaeenseenneas
EXPlANation ...cc.ceevieiiiiiiieiieeieeite et ettt ettt ettt st e e e beesabeenneeenees
@ | Q5
(Total 15 marks)
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6. (a) The diagram represents the structure of a metal.

electrons from outer shell of metal atoms

AN
PO
AR

metal ions

Use the diagram to help you explain

(1) why a metal conducts electricity

/

15
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(b) Copper is purified by electrolysis.

Label the diagram of the apparatus used.

- |+

(¢) Aluminium is obtained from aluminium oxide using electrolysis.

=l -

— — — molten cryolite

aluminium oxide
dissolved in

(1) Explain why the aluminium oxide is dissolved in molten cryolite.

Leave )
blank
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(d) Both copper and aluminium have many uses. Give a different use for each of these

(e)

metals and give a property of the metal on which that use depends.

USE OF COPPET ettt ettt ettt ettt e ettt e et e e et e e s saaeeessaeesnseeesnseeennseessnseesnseas
Property on which use depends ...........ccoooiiiiiiiiiiiieeee e
Use Of @lUMINTUITL ..ooiiiiiiiiiiiiie ettt ettt
Property on which use depends .........ccccoevieiiiiiieiiiieiieeie et
Titanium is a metal that has a similar reactivity to aluminium. Rutile is an ore that

contains titanium dioxide, TiO,.
Suggest how titanium could be obtained from this ore and explain your answer.

(Total 15 marks)

Leave )
blank
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7. (a) The apparatus shown can be used to react iron with dry hydrogen chloride gas.

iron(II) chloride
collects here

dry \ / ’ ‘
hydrogen ; A, ' >
°7S 5
v

iron wool

chloride

gas 7

One of the products is iron(II) chloride.

Write a chemical equation for the reaction.

(b) When hot iron wool is plunged into a gas jar containing dry chlorine gas, a rapid
reaction occurs. The iron wool glows brightly and a dense smoke of iron(III) chloride
is seen.

What does the fact that the iron wool glows brightly tell you about the reaction?

18
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(¢) Sodium hydroxide reacts with both iron(II) chloride and with iron(III) chloride.
Describe how you could use sodium hydroxide solution to distinguish between solid

samples of iron(Il) chloride and iron(IIl) chloride. Give brief details of what you
would do and what you would observe in each case.

(Total 8 marks)

Leave )
blank

/
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8. (a) The table shows the displayed formulae of some organic compounds.

Compound Displayed formula

H H

1)
(i1) State the empirical formula of compound A.
1)
(ii1) Both A and D are members of the same homologous series.
What is a homologous series?
2)

N
Leave

blank

/
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(iv) Draw a dot and cross diagram to show the bonding in compound A.

(v) What is the name of the addition polymer formed by compound E?

(vi) Draw the repeat unit of the addition polymer of compound E.

2

2

(vil)Compound E reacts rapidly with bromine water but the addition polymer of

compound E does not. Explain this difference in behaviour.

Leave )
blank
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(b) Draw the displayed formulae of three isomers with molecular formula C,Hs.
@ | o8
(Total 14 marks)
J
23
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9. At a high temperature, calcium oxide reacts with carbon to form calcium carbide, CaC,.

(@)

(b)

CaO(s) + 3C(s) = CaC,y(s) + CO(g)
Calcium oxide reacts with carbon to make 128 g of calcium carbide. Calculate

(i) the relative formula mass of calcium carbide.

)

(i1) the amount, in moles, of calcium carbide made in the reaction.

0y

(ii1) the minimum amount, in moles, of carbon that is required to make this amount of
calcium carbide.

O))

(iv) the minimum mass, in g, of carbon required.

(0))

Calcium carbide reacts with water to make the gas ethyne, C,H,, and a compound of
calcium.

(i) Complete the chemical equation for this reaction:
C&Cz + 2H20 — Csz T
(0))
(i) Ethyne, C,H,, is highly flammable.
Predict the products of the complete combustion of ethyne.

Leave )
blank
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(c) Ethyne reacts with hydrogen chloride gas.

H Cl
H—Cl
H—C=C—H + — > H—C—C—H
H—Cl |
H Cl

The table shows some average bond dissociation energies.

Bond Average bond dissociation energy (kJ / mol)
H—C 412
c=C 837
H—Cl | 431
c—C 348
C—Cl |338

(1) Calculate the energy, in kJ, required to break all of the bonds in the reactants.

2

(i1) Calculate the energy, in kJ, given out when all of the bonds in the product are
formed.

(0))

(111) Calculate the value of AH, in kJ / mol, for the reaction.

0y

(Total 12 marks)

blank

Q9

N
Leave

/
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10. The diagrams show the structures of diamond and graphite.
They are different structural forms of the element carbon.

diamond graphite

(a) What type of structure are both diamond and graphite?

1
(b) Diamond has a high sublimation temperature. Explain why.

(&)
(c) Graphite can be used as a lubricant. Explain why.

2

26
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(d) During the twentieth century another structural form of carbon was discovered.
In this structural form the molecules have the formula Cq, and are shaped like
footballs.

(Total 11 marks)

Leave )
blank

Q10

il

TOTAL FOR SECTION B: 75 MARKS
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