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A list of symbol equations and word equations, A to J, is shown.

2

A ethene + hydrogen — ethane

B 2KBr + Cl, —» 2KCI + Br,

C AP + 3¢~ — Al

D glucose — ethanol + carbon dioxide

E 6CO, + 6H,0 - C4H,,04 + 60,

F N, + 3H, — 2NH,

G calcium carbonate — calcium oxide + carbon dioxide
H CgH,3 > C4Hyy + C,H,

I sulfur dioxide + oxygen — sulfur trioxide

J glucose + oxygen — carbon dioxide + water

Each equation may be used once, more than once, or not at all.
Give the letter, A to J, for the equation that represents:

(a) a reaction that occurs in the blast furnace

(b) a reaction catalysed by vanadium(V) oxide

(c) cracking

(d) photosynthesis

(e) a reaction that occurs in the Haber process

(f) a displacement reaction
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(g) a reaction catalysed by yeast.
............................................................................................................................................. [1]
[Total: 7]
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This question is about elements.

(a) Identify the element that:

(

) is used in the manufacture of overhead electrical cables because of its low density

(ii) is in Group VIl and Period 4 of the Periodic Table

(iii) contains atoms with exactly 23 protons
(iv) kills microbes in the domestic water supply
(v) is approximately 78% of clean, dry air

(vi) has an acidic oxide which forms slag in the blast furnace.

(b) lIsotopes are different atoms of the same element.

(i) Explain, in terms of protons and neutrons, the similarity and difference between
isotopes of the same element.
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(ii) A sample of magnesium contains three isotopes.

Table 2.1 shows the percentage abundances and the relative masses of the three

isotopes of magnesium in this sample.

percentage abundance

relative mass

80 24
10 25
10 26

Calculate the relative atomic mass of magnesium to one decimal place.

relative atomic mass =
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This question is about structure and bonding.

(@) Magnesium fluoride is an ionic compound.

(i)

In Figure 3.1, complete the dot-and-cross diagrams to show the bonding in

magnesium fluoride. The inner shells of electrons are shown.

Show the charge on each ion.

fluoride ion

®

magnesium ion

fluoride ion

Figure 3.1

[3]
(ii) Explain why magnesium fluoride has a high melting point.
..................................................................................................................................... [2]
(iii) Explain why magnesium fluoride conducts electricity when it is molten.
..................................................................................................................................... [1]
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(b) Fluorine, F,, consists of simple molecules.

7

(i) In Figure 3.2, complete the dot-and-cross diagram of a molecule of fluorine.

Show outer shell electrons only.

Figure 3.2
[2]
(ii) The melting point and boiling point of fluorine are shown in Table 3.1.
Table 3.1
melting point /°C -220
boiling point /°C -188
Deduce the physical state of fluorine at —240°C.
Use the data in Table 3.1 to explain your answer.
PYSICAl STALE ..eee e
L= 0] £= =i ) o [P PPPR
[2]
[Total: 10]
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Aqueous hydrogen peroxide, H,O,, decomposes to produce water and oxygen gas.

Manganese(IV) oxide is a catalyst in this reaction.
A student adds powdered manganese(IV) oxide to aqueous hydrogen peroxide in a conical flask

as shown in Figure 4.1. The volume in the gas syringe is measured at regular time intervals. The
volume increases as time increases.
BEEELl i A LA RAAAL A RRALAAA | ::’l:l

gas syringe

) hydrogen peroxide
manganese(I'V) oxide

Figure 4.1
(a) Write a symbol equation for the decomposition of aqueous hydrogen peroxide.

Include state symbols.

(c) The rate of reaction is highest at the start of the reaction. The rate of reaction decreases as
time increases. The reaction eventually stops.

(i) Explain why the rate of reaction is highest at the start of the reaction.

: ]
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(d) The experiment is repeated at a lower temperature.

Explain why the rate of reaction is lower at the lower temperature.

[Total: 10]
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This question is about the effects of electricity on chemical substances.

(a) Dilute aqueous sodium chloride decomposes when an electric current is passed through it.
Graphite electrodes are used.

The products are:

* oxygen at the anode

*  hydrogen at the cathode.

(i) Name the process that occurs when an aqueous ionic compound decomposes by the
passage of an electric current.
..................................................................................................................................... 1]

(ii) Give two reasons why graphite is suitable for use as an electrode.

L PSSR
2 et eeeeeeeeeeeeaaeEee—eeeeeeeeeaaaa—eeeeteeeeeaaanteeteeeeeeeaaannanteeeeeeeeaannnaeeaaeaenn
[2]
(iii) Write an ionic half-equation for the formation of hydrogen at the cathode.
..................................................................................................................................... [2]
(iv) Explain why oxygen is produced at the anode.
..................................................................................................................................... [2]

(v) Name the type of particle responsible for the transfer of charge in the conducting wires
of the external circuit.
..................................................................................................................................... [1]

(vi) Name the products formed at each electrode when an electric current is passed through
concentrated aqueous sodium chloride.
=] o T = P
o= 11 T Yo [ PP
[2]
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(b) Aluminium is extracted when electricity is used to decompose an electrolyte containing a
purified ore of aluminium. The electrodes are made of carbon.

(i) Name the ore of aluminium that is purified.
(ii) Name the compound of aluminium that is present in this ore of aluminium.

(iii) Name the substance that the compound of aluminium in 5(b)(ii) is dissolved in during
this extraction.

(iv) Explain why the carbon anodes have to be replaced.

[Total: 15]
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This question is about metallic compounds.

(@) Zinc oxide, ZnO, reacts with both acids and alkalis to produce salts.

(i) State the term given to oxides that react with both acids and alkalis.
..................................................................................................................................... [1]
(ii) When zinc oxide reacts with aqueous sodium hydroxide it forms sodium zincate.
Sodium zincate contains sodium ions, Na*, and zincate ions, Znozz‘.
Write the formula of sodium zincate.
..................................................................................................................................... [1]
(iii) The reaction between zinc oxide and dilute sulfuric acid forms aqueous zinc sulfate as
one of the products.
Write the symbol equation for the reaction between zinc oxide and dilute sulfuric acid.
..................................................................................................................................... [2]
(iv) When aqueous barium chloride is added to aqueous zinc sulfate, a precipitate of barium
sulfate, BaSQO,, is produced.
Write an ionic equation for this precipitation reaction.
Include state symbols.
..................................................................................................................................... [2]
(v) Give the colour of the precipitate that forms in 6(a)(iv).
..................................................................................................................................... [1]
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(b) (i) Chromium(III) oxide is a product of the thermal decomposition of potassium
d|chromate(VI) K,Cr,O,. The other products are potassium chromate(VI), K,CrO,, and
oxygen, O,.

The equation for the thermal decomposition is shown.
4K,Cr,0, — 4K,CrO, + 2Cr,0, + 30,

Calculate the maximum mass of Cr,O, that is produced by the thermal decomposition
of 11.76 g of K,Cr,0;.

[M,: K,Cr,0,, 294; Cr,04, 152]
Use the following steps.

. Calculate the number of moles of K2Cr207 used.

......................................................... mol
*  Calculate the number of moles of Cr,0O, formed.
......................................................... mol
*  Calculate the mass of Cr,0O, formed.
............................................................. g
[3]
(ii) Give the meaning of (VI) in potassium chromate(VI).
..................................................................................................................................... [2]
(iii) Potassium dichromate(VI) is an orange solid.
Identify the element which causes potassium dichromate(VI) to be coloured.
..................................................................................................................................... [1]
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(c) Dinitrogen tetroxide, N,O,, decomposes into nitrogen dioxide, NO,. The reaction
is reversible.

N,0,(g) = 2NO,(g)
The forward reaction is endothermic.
A mixture of N,O, and NO, gases are allowed to reach equilibrium in a closed container.
Complete Table 6.1 using only the words increases, decreases or no change.

Table 6.1

change in condition effect on the equilibrium
concentration of NO,(g)

pressure increases

temperature decreases

addition of a suitable catalyst

[3]

[Total: 16]
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This question is about hydrocarbons.

(a) Alkanes are a homologous series of hydrocarbons.

(i) State what is meant by the term hydrocarbon.

..................................................................................................................................... [1]
(ii) State two characteristics that all individual members of the same homologous series
have in common.
LT PUP PR SPPPRP
PRSP
[2]
(iii) Give the molecular formula of the alkane that has 10 carbon atoms.
..................................................................................................................................... [1]
(b) Propane reacts with chlorine in a photochemical reaction. An equation for the reaction
is shown.
CsHg + Cl, » C4H,Cl + HCI
(i) State the meaning of the term photochemical.
..................................................................................................................................... [1]
(ii) Draw the displayed formula of two structural isomers with the formula C;H,CL.
[2]
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(c) Addition polymers are made from alkenes.

(i) Give the empirical formula of all alkenes.

..................................................................................................................................... [1]
(ii) Name two unbranched alkene molecules that each contain four carbon atoms.
ettt ettt oot e e hee e e teeeeteeeaateeeaEeee ettt eaneeeeanteeeaRteeeanteeeaneeeaaneeeeaneeeeaneeeeaneeeannes
2 et etteeeteee e teeeanteee ettt e anteeeateeeaaaeeeanteeeanaeeeanteeeanteeeaneeeeanneeenneeas
[2]
(iii) Complete Figure 7.1 to show one repeat unit of the addition polymer formed
from propene.
&
Figure 7.1
[2]

[Total: 12]
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