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Answer all questions.

The following table shows the properties of four substances A-D.

Substance Melting Boiling State at Soluble in  [Does it conduct
point/°C point/°C 20°C water? electricity?
842 1484 solid insoluble yes

only when in

615 876 solid soluble solution or
molten
=210 -196 gas soluble no
650 1091 solid insoluble yes

(240-02)

Use the substances A-D to answer the following questions.

@

(ii)

(iii)

State which two of the substances, A-D, are metals and give one reason for your choice. [2]

........................... and ... are metals.

State which of the substances, A-D, is an ionic compound and give one reason for your
choice. [2]

State which of the substances, A-D, is a simple molecular substance and give one reason
for your choice. (2]

Letter ...
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2. The following diagram shows the apparatus used for the extraction of aluminium from its oxide by
the process of electrolysis.
graphite anodes @
= —
B =N molten aluminium
Oxygen 04 OO o OO o [ ° Odee
° oo o0 o ||
o (o]
| — molten aluminium
graphite cathode @

(1) Name the type of energy required for electrolysis. ... [1]
(1) The electrolyte used in this process is aluminium oxide. m
I.  Use the table of common ions on the inside back cover of this examination paper to S
give the symbols of the ions present in aluminium oxide. [1] &
=

........................... and ...
II.  Use your answer to explain why aluminium is formed at the cathode. [1]
(iii)  Give the word equation for the overall reaction taking place during this process. [2]
.................................................. T e e
5
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3. (i) State why it is difficult to measure the mass of individual atoms. [1]
(i)  The relative atomic mass of an atom is represented by A.
State what M, represents. [1]
(iii)  Calculate the M, of calcium carbonate, CaCOj. (2]
A.(Ca) = 40; A, (C) = 12; A, (O) =16.
M (CaCO3) = .
4
(240-02)




4. The following table shows information about the atoms of some elements.

The Periodic Table of Elements shown on the back cover of this examination paper may be of

help in answering this question.

Number of | Number of | Number of
Element Symbol
protons neutrons electrons

. 23
sodium 1 Na 11 12 11

. 39
potassium 10K o+ 19
Silicon ..................... 1 4 1 4 1 4

(i) Complete the table.

(i)  State in terms of protons, neutrons and electrons what is meant by the term:

I. atomic number;

(2]

(iii)

Explain why atoms have no overall charge.

(240-02)

Turn over.
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S.

Smart materials are materials whose properties change with changes in their surroundings.

(i) Two types of smart material are thermochromic paints and photochromic paints.
Give one similarity and one difference between the properties of these materials. [2]

SEIMUELATTEY ....ooooooo e

(i1)) ‘Magic snow’ is a special type of smart material that is capable of absorbing many times its
own weight in water. It swells rapidly when it gets wet to form a snow-like mass.

I. Name the type of smart material present in ‘magic snow’. [1]

II. Explain, in terms of structure, why this type of material is able to swell to such a
degree. [1]

(iii))  One medical use of a particular smart material is as an implant under the skin that slowly
releases medication. Suggest one reason why some scientists are concerned about this use.

[1]

(240-02)
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6. (a) Magnesium reacts with oxygen to form magnesium oxide.

(i) Using the electronic structures given below, show by means of a diagram the
electronic changes that take place during the formation of magnesium oxide. Show

the charges on the ions formed. [3]
magnesium = 2,82 oxygen = 2,6
(i)  State why magnesium oxide is a high melting point solid. [1]

(b) The diagram below shows the type of bonding present in methane, CH,.

(i) Name this type of bonding. ... [1]

(ii)) The bonds within the molecule are very strong. Despite this, methane has a low
boiling point. Explain why. [1]

(240-02)
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(c) The structures of diamond and graphite are shown below.
diamond graphite
(i) Give the reason why:
I. diamond is hard; [1]
II. graphite can be used as a lubricant [1]

(i1)) State which of the above structures conducts electricity, giving a reason for your

answer. (1]
Electrical CONAUCIOT ...,
REOGSOT ..ot s e s e e e e e s e eee e eeeeeees
T 9
urn over.
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7. The following graph shows the solubility curves for potassium nitrate and lead nitrate.

(240-02)
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From the graph above give:

@

(ii)

(iii)

the temperature at which the solubility is the same for both potassium nitrate and lead
nitrate; [1]

Temperature = ... °C

the difference between the solubilities of lead nitrate and potassium nitrate at 80°C; [1]
Difference = ... g per 100 g of water

the mass of crystals that would form if a saturated solution of potassium nitrate in 100 g of
water was cooled from 90°C to 30°C. [1]
Mass of crystals formed = ..................... g

Examiner
only
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8. Alkenes such as ethene, C,H,, are important raw materials for making polymers such as polythene.
The structure of ethene is given below.

(i) Ethene is known as an unsaturated hydrocarbon. Explain the meaning of the term
unsaturated. [1]

(i1) One method of producing ethene is by the cracking of large saturated hydrocarbons.
Give two conditions needed for cracking. [2]

(iii)) Complete the following symbol equation for the production of polythene from ethene. [2]

(iv)  Apart from the possible danger to wildlife, give one reason why people are concerned about
the use of plastics such as polythene. [1]

Examiner
only
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9. Ammonia is produced from atmospheric nitrogen by the Haber process.

The following graph shows how the % yield of ammonia depends on the conditions used.

70
ZC
60
% Yield s yd

of /
ammonia 40 /

% / "

20 5 ﬁ/
/
/
/ /
) % ]
0
0 100 200 300 400

Pressure/ atmospheres

(a) A temperature of 350°C and pressure of 400 atmospheres would give a 70% yield.
However, the industrial process is carried out at 450°C and 200 atmospheres pressure which
gives a yield of less than 30%.

Give a reason for using:

(i) atemperature of 450°C rather than 350°C; [1]

(i) a pressure of 200 atmospheres rather than 400 atmospheres. [1]

(240-02)
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(b) The first stage in the production of nitric acid involves the oxidation of ammonia. The
equation for the reaction is shown below.
4NH; + 50, — > 4NO + 6H,0
(i) Use the equation above to calculate the mass of nitrogen monoxide, NO, produced
from the oxidation of 85 tonnes of ammonia. [3]
AN) =14, A, (H) =1; A (O) =16.
Mass = ... tonnes
(ii)) Using the formula below, calculate the atom economy for producing nitrogen
monoxide, NO, in this reaction.
(2]
theoretical mass of required product
atom economy = x 100%
total mass of reactants used
Atom economy = ... Y%
7
(240-02) Turn over.
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FORMULAE FOR SOME COMMON IONS
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP Bromide Br~
Ammonium NH4 Carbonate Co
Barium Ba®* Chloride Cl-
Calcium Ca” Fluoride F-
Copper(II) Cu** Hydroxide OH"
Hydrogen H* Todide I-
Tron(I) Fe?* Nitrate NO;
Tron(III) Fe’* Oxide (03n
Lithium Li* Sulphate SO~
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag*
Sodium Na*

(240-02)
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