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Answer all questions.

Potassium nitrate dissolves in water to form a solution of potassium nitrate. The table below shows

the maximum mass of potassium nitrate that can dissolve in 100 g of water at different
temperatures. The maximum mass of solid that can dissolve in 100 g of water is called the
solubility of a substance.

@

(240-02)

Temperature | °C Solubiéitge?fl ]z)%tgsosé% tr‘z:irtrate /
0 13
10 21
20 32
30 47
40 64
50 84

Plot the points on the grid opposite and draw a smooth curve through them. Two points have
been plotted for you. (3]

Use the graph to find the solubility of potassium nitrate at 35°C. [1]
.................................... g per 100 g of water.

Use the graph to calculate the mass of potasium nitrate that would dissolve in 50 g of water
at 25 °C. [2]

Calculate the mass of potassium nitrate crystals that would form when a solution containing
64 g of potassium nitrate in 100 g of water was cooled to 20 °C. [2]
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2. Nitinol (NiTi) is an example of a shape memory alloy which was first developed in 1962-63.

(i) Name the two metals present in this alloy. [1]

(i)  State which of the following, A, B, C, D or E, best represents the structure of solid nitinol.

[1]

A B C

D E
The structure of nitinol is best represented bY ... .
(iii)  Give one use of nitinol. [1]
(iv)  State the special property that nitinol has compared with other alloys or metals [1]
(v) Photochromic materials are examples of smart materials.

I.  Photochromic materials have an unusual property. State this property. [1]
II.  Give an example of such a material in every-day use. [1]

(240-02)
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3. The following diagram shows how aluminium is extracted from its ore.

)

(ii)

(iii)

(240-02)

molten aluminium oxide

oxygen

aluminium
Give the name of the process used in the extraction of aluminium. [1]
Give the name of the electrolyte used in this extraction. [1]

The word equation for the overall reaction that takes place during the extraction is shown
below.

aluminium oxide =~ ——  aluminium  + oxygen

During the reaction, reduction takes place. Use the above word equation to explain the
meaning of the term reduction. [1]

The extraction of aluminium from its ore uses large amounts of electricity and is therefore
very expensive. State one method of reducing the cost of aluminium metal. [1]

Aluminium is a very good conductor of electricity and has a low density.
Give one use of aluminium which relies on both of these properties. [1]

Turn over.
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4. (i) The table below gives some properties of 4 different substances labelled A, B, C and D.
These four substances are diamond, iron, methane and sodium chloride but not necessarily
in that order.

Conducts Conducts Density
Substance | Melting point / °C | Boiling point / °C electricity heat /gem”
A 801 1465 yes when no 216
molten
B 1540 2750 yes yes 79
C 3800 4800 no no 35
D -182 -162 no no 0-47

(240-02)

Use only the information in the table to identify each of the following substances and to
give a reason for your choice.

L.

IL.

Iron. (2]
SubStanCe ..o,
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Methane. [2]

SubStance ...,
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(ii)) Name the form of carbon represented by the structure: [2]
I
II.
6
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5. (i) Sodium, atomic number 11, reacts with oxygen, atomic number 8, to form sodium oxide.
The electronic structure of sodium is 2,8,1 and of oxygen is 2,6.
Explain, by means of a diagram or otherwise, the electronic changes that take place during
the formation of sodium oxide. Include the charges on the ions. [4]
(i)  Water, H,O, consists of molecules. Hydrogen has the atomic number 1.
By means of a diagram, show the bonding in a water molecule. (2]
6
(240-02)




6. (i)  Give the name of the hydrocarbon with the structural formula shown below. [1]

(ii)  The hydrocarbon shown above can be used to make a polymer.

Complete the symbol equation for making the polymer. [2]
H H
AN
n Cc=~¢C —_—
/
H H /| e
(i) A different polymer is known as PVC. Give the chemical name for PVC. [1]

(iv) PVC has many different uses. PVC-covered cables are used in electric blankets and PVC is
used to make window frames.

Give the main reason, apart from cost, for using

I.  PVC-covered cables in electric blankets, [1]

(240-02) Turn over.
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(a) When chlorine gas is passed over heated iron filings, a brown solid is formed.

During an experiment the following results were obtained.

Mass of iron filings and container
Mass of iron chloride formed and the container
Mass of container

3.660 g
4725¢
3.100 g

Calculate
(i) the mass of the iron filings used, [1]
(ii) the mass of the chlorine used, [1]

(iii)  the simplest formula of the iron chloride. [2]

[A(Fe) =56; A(Cl)=35.5]
Working must be shown in your answer.

(b) Magnesium reacts with oxygen to form magnesium oxide. The balanced symbol equation
for the reaction is shown below.

2Mg + O, —> 2MgO

2

(i) Use the equation for the reaction between magnesium and oxygen to calculate the
maximum mass of magnesium oxide formed when 12 g of magnesium reacts with
excess of oxygen. [3]

[A, (Mg) =24; A(O) =16]

(ii)  During an actual experiment, only 18 g of magnesium oxide was formed from 12 g of
magnesium. Calculate the percentage yield of the reaction. [2]
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A student was given two bottles labelled A and B. Both contained white solids. One was
ammonium chloride and the other was sodium chloride. Using sodium hydroxide solution, describe
how the student would be able to find out which was the ammonium chloride and which was the
sodium chloride. [4]

Describe what was done and how any gas produced was identified.

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-
Iron(II) Fe?* Nitrate NO;~
Iron(III) Fe** Oxide o
Lithium Li* Sulphate SO
Magnesium Mg
Nickel Ni%*
Potassium K*
Silver Ag*
Sodium Na*

(240-02)
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