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Section A

Answer all the questions.

Write your answers in the spaces provided on the question paper.

1 The drawings in Fig. 1.1 represent the particles in six different substances at room
temperature and pressure.

Fig. 1.1

Complete the table to show which one of the drawings, A to F, best represents each of the
following substances.

You may use each letter once, more than once or not at all.

[5]

2 (a) (i) Some hydrocarbons are saturated and others are unsaturated.

Name one example of each.

saturated hydrocarbon ....................................................

unsaturated hydrocarbon ................................................ [2]

(ii) Give one chemical test by which you could distinguish between the two
hydrocarbons you have named in (i), and state the result for each substance.

Test ...........................................................................................................................

Result with saturated hydrocarbon ...........................................................................

Result with unsaturated hydrocarbon ...................................................................[2]

A B C

D E F

For
Examiner’s

Use

substance copper a gas a mixture hydrogen water

diagram
A–F
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(b) Alcohols react with acids to form esters. Ethyl propanoate is an ester.

(i) Name two substances that react to form ethyl propanoate.

alcohol ............................................................................

acid ................................................................................. [2]

(ii) Give one chemical test by which you could distinguish between the two
substances you have named in (i), and state the result for each substance.

Test ...........................................................................................................................

Result for alcohol ......................................................................................................

Result for acid .......................................................................................................[2]

3 (a) Uranium is used in nuclear reactors. A sample of uranium is found to consist of two
isotopes.

(i) Define isotopes. ........................................................................................................

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

(ii) Fig. 3.1 describes two isotopes of uranium.

Complete the table.

[4]

Fig. 3.1

(b) Boron is used to make control rods for a nuclear reactor. Naturally occurring boron
contains atoms represented by the symbols 10

5
B and 11

5
B.

(i) Draw a diagram of the electronic structure of a boron atom.

[1]

(ii) Suggest why the relative atomic mass of naturally occurring boron is not a whole
number.

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

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

For
Examiner’s

Use

number of number of
symbol

isotope protons neutrons
of isotope

in each atom in each atom

uranium-235 92 143

uranium-233 233
92

U
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For
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Use
4 Details of the oxides of elements in Period 3 of the Periodic Table are shown in Fig. 4.1.

Fig. 4.1

(a) (i) Determine the valency of an aluminium atom, Al, in its oxide.

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

(ii) Name, from Fig. 4.1, a basic oxide.

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

(iii) Name, from Fig. 4.1, an amphoteric oxide.

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

(iv) Explain why elements in Group 0 do not form oxides.

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

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

(b) (i) Give the formula of an oxide from Fig. 4.1 which is not a solid at 19 °C.

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

(ii) What additional fact is needed to decide whether the oxide named in (i) is a liquid
or a gas at 19 °C?

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

group number
I II III IV V VI VII 0

of element

formula of oxide Na2O MgO Al2O3 SiO2 P2O5 SO3 Cl2O none

approximate melting
point of oxide 900 3000 2000 1500 600 20 –20

/°C
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(c) (i) Chlorine has a proton number of 17. Oxygen has a proton number of 8.

Draw a ‘dot and cross’ diagram of the electronic structure of chlorine(I) oxide,
Cl2O. Show only the outer electrons.

[4]

(ii) Explain why chlorine(I) oxide has a low melting point.

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

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

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

For
Examiner’s

Use
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5 Copper(II) oxide catalyses the decomposition of aqueous hydrogen peroxide.

Oxygen is formed during the decomposition.

(a) (i) What is a catalyst?

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

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

(ii) Give a chemical test for oxygen.

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

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

(b) A student decided to study the rate of decomposition of aqueous hydrogen peroxide.
He did this by adding exactly 1.0 g of copper(II) oxide to the solution and weighing the
mixture at timed intervals. He recorded the losses of mass in a table, Fig. 5.1. He
missed out the reading at 180 s.

Fig. 5.1

(i) Why did the mixture lose mass?

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

For
Examiner’s

Use

time
0 30 60 120 180 240 300

/s

loss of mass
0 0.2 0.3 0.4 0.5 0.5

/g
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(ii) On Fig. 5.2, draw a graph of loss of mass against time.

[2]

Fig. 5.2

(iii) Use your graph to estimate the missing reading.

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

(iv) What was the reaction rate at 300 seconds?

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

(c) Copper(II) oxide is insoluble in water.

(i) Describe how you would separate, collect and weigh what remains of the
copper(II) oxide after the decomposition.

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

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

...............................................................................................................................[4]

(ii) Is the mass of the copper(II) oxide left after this catalytic decomposition 
more than 1.0 g, less than 1.0 g or exactly 1.0 g?

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

0 60 120 180 240 300
0

0.1

0.2

0.3

0.4

0.5

loss of mass / g

time / s
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Section B

Answer any two questions.

Write your answers on the lined pages provided and, if necessary,
continue on separate answer paper.

6 (a) Define relative atomic mass. [2]

(b) Tungsten metal, W, is manufactured by reducing tungsten(III) oxide, WO3, with carbon.

WO3 + 3C → 3CO + W

Calculate

(i) the mass of carbon needed to reduce 116 g of tungsten(III) oxide, [3]

(ii) the maximum mass of tungsten that can be formed. [3]

[Relative atomic masses are listed in the Periodic Table on page 12.]

(c) State and explain how the reactivity of tungsten with oxygen compares with the reactivity of
carbon with oxygen. [2]

7 (a) Give two uses of ammonia. [2]

(b) Fig. 7.1 shows some of the properties and reactions of aqueous ammonia and some other
substances.

Fig. 7.1

(i) Suggest the identity of the substances A, B, C and D. [5]

(ii) Write the equation, including state symbols, for any one of the reactions in Fig. 7.1. [3]

A
colourless

acid
solution

C
white
salt

D
colourless

gas

B
white

precipitate

reacts with
aqueous

sodium hydroxide

reacts with
aqueous

barium nitrate

reacts with
aqueous
ammonia
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8 Chlorine, bromine and iodine are placed in this order in Group VII of the Periodic Table.

(a) State four ways in which the physical or chemical properties of chlorine, bromine and
iodine are similar. [4]

(b) (i) Describe the trends in physical properties of chlorine, bromine and iodine. [3]

(ii) How is the trend in chemical reactivity of chlorine, bromine and iodine shown by
displacement reactions? Give an equation for a reaction in which one element
displaces another from one of its compounds. [3]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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