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SECTION A: Answer ALL questionsin this section, using the spaces provided.

This section carries 60 marks.

1. During your practical work you have used different items of appar&osie of this apparatus

is drawn below

(@)
(b)

2. (a)

(ii)

(iii)

(iv)

(b)

Write the name of each item of apparatus above. (4 marks)

In chemical write ups we dradiagrams instead of &imensional drawings. Which of

the above is a correct diagram? (1 mark)

The statements below refer to processes involving water and ‘water oflisgsta’.

If a hydrated substance is heated so that the water of crystallisatiorers aff, the

remaining solid is said to be

Substances that lose all, or part, of their water of crystallisation,ysonm@xposure to air

and are said to be

Substances that absorb water when exposed to air and form a solution, are said to be

Substances that absorb water on exposure to air but do not dissolve in it are said to be
(4 marks)

(i) A student is provided with agueous copper sulfate.

In this mixture, the dissolved copper sulfate is called the

while water is said to be the

(i) The method of separation to obtain wdtem copper sulfate solution is called

The method to obtain hydrated copper sulfaden the solution is called

(4 marks)
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This question is about elements (metals andmetals)
(a) Two of the following statements about elementsfaree.

Put a cross¥ next to these two false statements.

() elements can be split up into simpler substances by chemical methods
(i) elements contain only one type of atom
(iir) there are only about 92 naturally occurring elements
(iv) most elements are liquids or gases at room temperature
(2 marks)
(b) Give two physical properties shown by most metals.

(2 marks)

(c) () Some metals, such as sodium, react with water as shown by the following
incomplete equation. Na +,CH - NaOH +

Write the name of the missing product, then balance the equation. (2 marks)

(i) Give the test you would carry out to show that the water had turned alkaline and the

result you would obtain .

test

result (2 marks)

(d) Hydrogen is a nometal. It can react with other nometals such as chlorine.
(i) Give one property of hydrogen that shows it is a-matal.

(1 mark)
(i) Complete and balance the equation for the reaction of hydrogen with chlorine.
H + & - _ (1 mark)
Consider the changes listed below.
A. Burning a fuel B. Meltingasolid C. Condensing a vapour
(@) () From the above, choosee change which involves a change of state.
(i) How could you prove that this is only a physical change.
(2 marks)
(b) () Whichone of the changes involves a chemical reaction?
(i) Give a reason for your choice.
(2 marks)
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(a) According to the particle theory of matter, the particles in solids, liquids aed gae

arranged as shown below.

Use the theory to give a reason why:

gas

() you can smell dinner being cooked a long way from the kitchen.

(i) you can obtain well shaped crystals of many salts.

(i) you can add some salt to a glass full of water and it does not overflow.

(3 marks)

(b) The smallest particles that can exist on their own are atoms. The taiviegnets some

(c)

information about atoms of some elements.

Complete the table below by putting in the missing numbers.

Element Mass Number of | Number of | Electron
Symbol Number protons neutrons configuration
Li 7 3 2.1
F 9 10 2.7
Al 27 14 (4 marks)
Lithium has two different atonfi and "Li.
Complete the following statements that describe these atoms.
(i) These different atoms are called
(i) These atoms have different number of
(i) The relative atomic mass of lithium is 6.9.
This shows that the most abundant atoms have a mass of (3 marks)
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6.

(d)

(e)

(@)

(b)

Write the formula for:

() lithium fluoride

(i) aluminium oxide (2 marks)

Which element would forrnons with a charge of 3+ (2 mark)

Complete the following statements about the atmosphere.

() The main gasin airis

(i) Oxygen forms about % by volume of the gases of the atmosphere.

About 1% of the atmosphere is made up of gases.

(i) There is a very small percentage of carbon dioxide in air. However the percaintage

this gas is increased due to the combustion of . An excess

of carbon dioxide in air is the cause of

(5 marks)

Gases from the atmosphere, both those that are present naturally and othegs that a

pollutants, can dissolve in water.

() Itis found that the percentage of oxygen compared to nitrogen dissolved in water is

higher than in ordinary air. Suggest a reason for this.

(1 mark)

(i) Carbon dioxide dissolves in water to form carbonic acid.

This in turn reacts with limestone (Cag)@o give temporary hardness of water.

Complete the equation for this reaction.
CaCQg s) T HCO; (aq) - (1 mark)

Why is it called ‘temporary’ hardness?

(1 mark)
(i) Name a gaseous pollutant (other than excess (@t causes acid rain.
(2 mark)
Mention one harmful effect of acid rain.
(1 mark)
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7. A group of students were asked to plan an experiment to confirm the formula of magnesium

oxide. The students used the apparatus shown below.

crucible with lid, supported

magnesium ribbon on pipe-clay triangle

The following passage describes the experimental procedure.

1. A piece of magnesium ribbon was cleaned using emery paper.

2. The crucible and lid were weighed empty (mass M.1) then weighed again with thefpiece
magnesium in it (mass M.2).

3. The crucible was then heated. Every now and again, the crucible lid was lifted slighitafl
the magnesium appeared to react.

4. Heating was continued for some time without the lid. When heating was stopped, thie crucib
was allowed to cool and weighed.

5. The crucible and contents were reheated, cooled and reweighed several times until t
readings were the same. (mass M.3).

Results: Reading Mass
M.1 crucible and lid 23.19g
M.2 crucible, lid and magnesium 24.39
M.3 crucible, lid and magnesium oxide 25.1g

(@) () What would be SEEN as the magnesium reacts?

(i) What would be the appearance of the residue after the reaction?
(2 marks)

(b) Suggest a reason why the lid was only lifsedghtly during the heating of magnesium.
(1 mark)
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(c) () What was the purpose of step 5?

(i) What is this practical step called?

(2 marks)
(d) Use the results to calculate:
() the mass of magnesium that reacted g
(i) the mass of oxygen that combined with magnesium (marks)
(e) () Convertthe masses of magnesium and oxygemiotes of atoms.
Mg @)
(2 marks)
(i) Convert the answers of (e) (i) into a whole number ratio. This confirms that the
formula of magnesium oxide is : (2 mark)

SECTION B. Answer TWO questions from this section on the separ ate sheets provided.
Each question carries 20 marks.

8. This question is about reactions of iron with oxygen and water.
(a) Ifiron reacts with both oxygen and water together, it rusts.
() You are provided with three boiling tubes, iron nails and any other materials that
you need. Draw diagrams to show how you would set up an experiment to show that
iron does not rust in dry air only, or in water only, but rusts if water and air are
present together. State clearly how the air is dried and how air is expelled from
water. (9 marks)
(i) Write the chemical name and formula of rust. (2 marks)
(i) Givetwo reasons why rusting is similar to combustion of a metal. (2 marks)

(iv) Givethreeways in which iron can be prevented from rusting (3 marks)
(b) When red hot iron is reacted with oxygen only, it formsrtm tetraoxide (FgO,).
When iron reacts with steam only it formsiton tetraoxide and hydrogen.

Give balanced equations for these two reactions. (4 marks)
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9. This question is about types of bonding and related properties.

(&) The elements magnesiumMg, and oxygensO, combine to form an electrovalent (ionic)
compound.
(i) Give the electron configurations for atoms of magnesium and oxygen.
(i) Draw dot/cross diagrams, showing ALL electron shells, to show the structure and

charge for the magnesium and oxide ions
(i) Give the name of another ionic compound.
(iv) Give three properties of ionic compounds.
(20 marks)

(b) The elements nitroger\, and hydrogen,H, combine to form a covalent compound.

(i) Give the name and formula of the compound formed.

(i) State the number of electrons that nitrogen and hydrogen need to share to become
stable.

(i) Draw a diagram, showing OUTER shell electrons only, to show the bonding in a
moleculeof the compound.

(iv) Give the name of another covalent compound.

(v) Give twoproperties that are expected of covalent compounds.

(10 marks)

10. This question is about two methods of preparing salts. In your answers you should

include the experimental steps, an observation and an equation for the reactions.

(@) (i) Describe the method of titration to prepare soluble sodium chloride by
neutralisation of sodium hydroxide with dilute hydrochloric acid.
(i) Give a brief description of the procedure to obtain pure, dry crystals of sodium
chloride fom the sodium chloride solution.
(12 marks)

(b) Describe the method of precipitation to prepare a pure, dry sample of insoluble

barium sulfate from solutions of barium nitrate and sodium sulfate. (8 marks)

END OF PAPER
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