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Answer all questions.

1. The following table contains some information about elements A, B, C, D, E and F. These
letters are not chemical symbols.
Element F has an error in its information.

Element Mass Atomic Number of | Number of | Number of
number number protons neutrons electrons
A 19 9 9 10 9
B 24 12 12 1 12
C 35 17 17 18 17
D 37 17 17 20 17
i 0 I8 R 18
F 40 20 20 20 21

Use the information in the table to answer parts (i) to (iv).
Each letter may be used once, more than once or not at all.
(1) I.  Complete the table above by giving the number of neutrons in element E. [1]

II.  Use the Periodic Table of Elements on the back cover of this examination paper
to decide which of the elements, A, B, C, D, E or F, is argon. [1]

(1) One element appears twice in the above table. Give the two letters of that element and
explain your choice. [2]

Letters ..o, and ..o,
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(ii1)  State the error in the information about element F. [1]
(iv) A sodium atom can be represented in the following way:
23
Na
11
Write the information for element A in the same form. [1]
A
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(a) Complete the following table. [2]
Name ethane pentane
Formula C,Hq

Structural formula H—C—C—C—C—C—H

(240-02)

(b) Polystyrene is an example of a polymer. Name one other polymer. [1]

(c) Different substances have different properties that allow them to be used in different
ways.
The following table contains information about five different substances labelled A, B,
C,Dand E.

Substance Properties

gas at room temperature

A colourless

does not conduct heat

does not conduct electricity

solid at room temperature

B grey colour

good conductor of electricity
ductile

liquid at room temperature
C colourless

does not conduct heat

poor conductor of electricity

solid at room temperature
white colour

D does not conduct electricity
rigid

does not melt easily on heating

solid at room temperature
white colour

E does not conduct heat

does not conduct electricity
flexible

Examiner
only



Examiner
only

Use only the information in the table to answer parts (i), (ii) and (iii).
Each letter can be used once, more than once, or not at all.

The diagram below shows the main parts of a kettle.

handle

water

] cable

heating
element

020005

0240

State, giving one reason, which of the five substances, A, B, C, D or E, could be used to
make the

(1) heating element, [2]

Substance ..o,

(1) outer coating of the cable, [2]
Substance ...
ROGSOMN ...
(iii) handle. (2]
Substance ..o

ROGSOT oot e ettt e st e e st eeee s
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3. Sodium nitrate dissolves in water to form a solution.
The table below shows the solubility of sodium nitrate in 100 g of water at different
temperatures. The maximum mass of solute that can dissolve in 100 g of solvent is called the
solubility of a substance.

(i) Plot the points on the grid below and draw the solubility curve for sodium nitrate.

140

130

120
Solubility of

sodium nitrate
/gper100g
f wat

of water 110

100

90

80

(240-02)

Temperature/°C SOI‘/ﬂg’igg ?gosgiit}lglalgé‘;rate
20 o3
30 95
40 103
30 112
60 122
70 133

20 30

40 50

Temperature/°C

60

70

[3]
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(i)  Use the graph to predict the solubility of sodium nitrate at 10 °C. [1]
........................................... g per 100 g of water.

(i) Use the graph to calculate the mass of sodium nitrate that would dissolve in
50¢g of water at 45°C. [2]

020007

0240
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4. Smart materials are materials whose properties change with change in their surroundings.
Polymer gels and shape memory polymers are two examples of smart materials.

(1) Describe the special properties of each of these smart materials. [2]

Polymer gels

(i)  Give one use for each of these two types of smart materials. [2]

Use of polymer gels

4
(240-02)
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(1)  Sodium reacts with oxygen to form sodium oxide.

Using the electronic structures below, show by means of a diagram the electronic
changes that take place during the formation of sodium oxide. Show the charges on the

ions formed. (3]

sodium = 2,8,1 oxygen = 2.6

(i) Using the electronic structures below, show by means of a diagram the bonding in a
water molecule. [2]

hydrogen = 1 oxygen = 2,6

Turn over.
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(a) (1) Large saturated hydrocarbons can be broken down into smaller more useful
hydrocarbon molecules.

Explain the term saturated. [1]

(i)  When decane, C,jH,,, is passed over aluminium oxide catalyst at 500 °C,
the following reaction takes place.

CoHy —> GCHy + C,H,
decane octane substance A
I.  The structural formula of substance A is [1]
H H
T
H H
Name subStance A. ..o

II.  When substance A is heated under high pressure with a different catalyst it

undergoes polymerisation.
Complete and balance the symbol equation which represents the

polymerisation of C,H,. (2]

(b) Polystyrene is an example of a thermoplastic and bakelite is an example of a
thermosetting plastic. Describe an experiment that could be carried out to distinguish
polystyrene from bakelite, giving the results you would expect for both. [3]
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7. The following diagram shows the apparatus used for the electrolysis of molten aluminium
oxide.
anode
cathode
bubbles molten aluminium
of gas oxide
(1)) Complete and balance the electrode equation for the reaction that takes place at the
anode. 2]
................ 0> — € ——
4
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8. (a) Excess chlorine reacted with 1.12g of iron to produce 3.25g of iron chloride.
(i) Calculate the mass of chlorine in 3.25 g of iron chloride. [1]
(1) Calculate the simplest formula of the iron chloride. [3]
Show your workings.
A (Fe)=56; A/(Cl)=35.5

(b) (1) Ammonium sulphate, (NH,),SO,, is made industrially by reacting ammonia,
NH,;, with sulphuric acid, H,SO,.
The reaction that takes place is as follows.

Use the above equation to calculate how many tonnes of ammonia would be
needed to produce 66 tonnes of ammonium sulphate. [3]

AMH)=1;, AMN)=14
The relative molecular mass, M|, of ammonium sulphate, (NH,),SO,, is 132.

(i) A gas jar is thought to contain ammonia gas. Describe how you could show that
the gas is ammonia, giving the expected results. [2]

(240-02)
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FORMULAE FOR SOME COMMON IONS
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium .\ Bromide Br~
Ammonium NH4 Carbonate Cco
Barium Ba®* Chloride Cl-
Calcium Ca®* Fluoride F~
Copper(II) Cu? Hydroxide OH~
Hydrogen H* Todide |
Iron(II) Fe** Nitrate NO;~
Tron(IIT) Fe™* Oxide o*
Lithium Li* Sulphate SO
Magnesium Mg
Nickel Ni?*
Potassium K*
Silver Ag*
Sodium Na*

(240-02)
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