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1. (1) Use the Periodic Table to answer this question.

(a)

State the total number of elements that are
in Period 3 of the Periodic Table.

(b) Name an element that is a liquid at r.t.p.
(c) Name the element that is the least dense
gas at r.t.p.
(d) Name the element that is the most reactive
non-metal.
(e) Give the atomic mass of the element with
the symbol Ir.
(H Name the element that has stable atoms
containing 12 neutrons.
(2) Clean, dry air contains several elements.
Name the group to which the third most
abundant of these elements belongs.
(h) Name one of the elements in the compound
known as Aragonite. [8]
(i) Draw dot and cross (Lewis) diagrams showing the ions or molecules in the
substances named below. [2]

sodium fluoride, NaF

fluoride gas, F,
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Compounds are substances that are made up of two or more different elements.
Compounds can exist as salts or molecular compounds.

(a) (i) Give the chemical name for common salt.
(2]
(i) Name the type of bonding that is found in salts.
(1]
(iii) Complete the word equation by inserting one word into each blank.
acid | + -—»i salt | + [2]
(b) This question is about covalent and ionic compounds. Use the words printed
in bold to fill in the blanks.
o - e of compound
physical property b p
covalent ionic
The melting point of the compound is usually
high or low
A compound that is a solid at room
temperature can be dissolved in water yes
or no (exclude ALL sugars)
The compound will conduct electricity when
it is in the form of a liquid yes or no 13]
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The graph shows the solubility curves for different substances.
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Use the graph to determine solubility. .

() Which is the most soluble substance at 10°C, potassium chlorate,
potassium nitrate or sodium nitrate?

(i1) State the solubility of ammonium chloride (NH,Cl) at 80°C.

[2]

TOTAL MARKS [10]
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3. At high temperatures iron(III) oxide reacts with aluminium metal according to the
chemical equation.

(a) ) Balance the chemical equation.
Fe O, + Al —» Fe -+ Al,O, AH = - 510kJ [2]
(11) Name the substance that is reduced in the reaction.

(1]

(1i1) State the purpose of Al in the reaction.

(1]

(iv) Explain what the symbol AH = — 510kJ means.

(1]

) Find the mass of iron which will be produced if 2.50 kg of iron(11I)
oxide is reacted.

[2]

(b) An alloy is a mixture of metals. Iron is used to make various kinds of steel.
One form of steel contains carbon.

(i) Name one metal that can be added to iron to make steel.

(1]

(i) Give a benefit of adding other metals to iron to make the alloy steel.

(1]

(iii) A common non-steel alloy is bronze. Name the metal which is added
to copper to make bronze.

[1]

TOTAL MARKS [10]
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4. (a) The table shows observations made of various solutions. Classify each
solution as either an acid or a base.

Complete the table by placing a tick (v') in the column of the answer you
select to indicate whether the observations indicate an acid or a base.

observations acid base

taste sour and turns blue litmus red

displaces ammonia from its salt

reacts with iron giving hydrogen 3]

(b) Hydrochloric acid and ethanoic acid are both monobasic acids. When tested,
hydrochloric acid solution had a pH of 1, ethanoic acid had a pH of 4, even
though both were of the same concentration. Explain these results.

[1]
(c) The diagram shows the making of a soluble salt.
copper(ll) carbonate is ﬁZZing‘iS 533{311 excess copper(1l)
added to hydrochloric acid as a gas 1s given carbonate remains
0 <= 9
O
O 2 == = < =
Figure 4.9
(i) State the colour of Universal Indicator in hydrochloric acid before
the copper(ll) carbonate is added in Fig. 4.9.
(1]
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(ii) Name the gas causing the fizz in the reaction in Fig. 4.9.
[1]
(ii1) Explain why, at the end of the chemical reaction, some copper(ll)
carbonate remains in the beaker in Fig. 4.9.
(1]
(iv) State how the excess copper(Il) carbonate is removed from the
mixture.
(1]
(v) Describe how crystals of the salt can be obtained from the solution
after the excess copper carbonate has been removed.
[2]

TOTAL MARKS [10]
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The diagram shows the electrolysis of molten sodium chloride.

(a)

(b)

battery terminal signs

(] ]
—7F0 ofF— battery

flow of eleclrons)
in circuit
—_—
electrode B
electrode A 1 = electrolyte
(1) Copper was chosen because it is an excellent conductor of electricity.

State another reason why copper is chosen as the conductor.

(1]
(ii) On the diagram, write the battery terminal signs (+ and -) in the two
boxes. [1]
(ii1) Use your knowledge about the flow of electrons in an electrolysis
circuit to give the name of electrode A.
B [1]
(iv) The current in the wires is caused by the movement of electrons.
State the cause of the current in the electrolyte.
T 1]
A student wants to electroplate a piece of copper with silver metal.
(1) Suggest a suitable electrolyte for electroplating copper.
(1]
(ii) Explain where, in the diagram, the piece of copper to be electroplated
should be placed.
[1]




=

(ii) Give the name and general formula of the homologous series to
which both of these compounds belong.

Name:
general formula: [2]
(c) Name the carbon compound formed that forms the largest component of
natural gas.
[1]
(d) Name the first member of the alkene and alcohol series. |

alkene series

alcohol series [2]

TOTAL MARKS [10]
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The diagram shows a farm next to a water supply.

Over a period of time, the farmer notices that the water, in the river next to his farm,
changes colour and he sees dead fish floating in it. He thinks that pollution has caused

these changes.

(a) (i) Define the term pollution.

[2]

(i1) Name a possible source of the pollution seen in the river.

(1]

(ii1) Name ONE pollutant from the source mentioned in (a) (ii) that
contributes to the pollution seen in the river.

(1]

(iii) Explain the term eutrophication.

[2]
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A catalytic converter is a device that is attached to an automobile’s exhaust
system. A catalytic converter changes harmful pollutants in an automobile’s
fuel into less harmful substances by oxidation and reduction.

€))

(i1)

(iii)

(iv)

Name a poisonous pollutant made by the combustion of fuel that is
oxidised by the catalytic converter.

(1]

Name the gas that results from the action of the catalytic converter
on the pollutant named in (i).

[1]

Name the metal that can be used as a catalyst in the catalytic
converter.

[1]

Name the environmental problem that the catalytic converter has
little or no effect in reducing.

[1]

TOTAL MARKS [10]
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8. While doing an inventory of chemicals with students, a chemistry instructor comes
across an old container of potassium metal. The students had heard of this metal and
were very curious about what it could do. The instructor agrees to demonstrate some
of its chemistry if the students could tell him what they already knew about it. Before
any investigations the students agree to follow all instructions and safety precautions.

The students knew:

Potassium is stored in oil, is a soft, shiny grey, very reactive metal that they had
heard can burn in water (were eager to see if this was true) and its compounds are
soluble in water.

The instructor opens the container and shows the students that the oil had drained
away and thc material in the container is a dull grey. Using forceps the instructor
removes a small cylinder of the grey material and scrapes off some of the grey surface
matter with an ordinary table knife to reveal a shiny substance underneath. He easily
cuts a small disk of the material from the cylinder shaped material.

(a) State what caused the shiny metal to corrode.
(1]
(b) ~ Name the dull grey substance. [1]
(c) The instructor tests the grey material, state the colour of the
(i) flame test, (1]
(i) litmus in its aqueous solution. [1]
(d) The shiny material is held together by a metallic bond. Describe how the

metallic bond works. You may draw a diagram to help in your description.

o [2]
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(e)

(H

(2)

T s

When small pieces of the shiny metal were added to water a lilac-coloured
flame was seen and the students heard a popping sound. The metal disappeared
into the water.

Suggest the name of the final product that was formed by the reaction, in the
water.

[1]

The instructor agrees to show the curious students what would happen if a
small piece of the shiny potassium was added to hydrochloric acid. For safety
reasons the instructor uses dilute acid and a small sample of the metal. During
the violent reaction between metal and acid, a new compound is formed.

6)) Name this new compound.

[1]

(i) Give the name of the reagent used to identify the anion.

[1]

Using the Periodic Table identify an element that could displace the cation in
the compound made in ().

[1]

TOTAL MARKS [10]
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