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Section A
[45 MARKS]
Answer all the questions in this section.
Write your answers in the spaces provided

1 All matter is made up of small particles which are referred to as the basic units of
matter. The small particles of matter are always in random motion.

(a) State any two basic units of matter.

........................................................................................................... [2]
(b)  Suggest two pieces of evidence which show that matter is made up of tiny,

randomly moving particles.

(©)

SO
Q 00
%%% (%)8%% O

Name this physical state of matter and explain why it has a fixed volume.

EXBIEANEEON o st st e A T R e [2]
[Total 6]
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Each of the following statements is incorrect. But if one scientific term is replaced by
a correct one, the statement then becomes true. Identify the wrong word (term),
underline it and in the space provided write the correct word.

(a)

(b)

(c)

(d)

(e)

Condensation is the change of state of matter from solid to liquid.

........................................................................................................... [1]
The basic units of matter that exist in sodium chloride are molecules.
........................................................................................................... [1]
Isotopes are compounds with the same molecular formula but different
structural formulae.
.......................................................................................................... [1]
Calcium hydroxide is classified as an amphoteric substance because it
dissolves in sodium hydroxide solution.
........................................................................................................... [1]
Zinc and chlorine bond covalently.
........................................................................................................... [1]
[Total 5]
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3 Two elements A and D are represented by the notations shown below
23 16
11 A SD
(@) Draw electron-shell diagrams to show the arrangement of electrons in the
atoms of A and D.

Atom of element Atom of element
A D
[2]
(b) (i) When atoms of element A and atoms of element D react together,
what type of bonding occurs?
Type of bonding: [1]

(ii))  Using the dot and cross diagrams, show the structure of the
compound formed between A and D showing all the electron shells.

[2]
(c) State any two physical properties of the compound formed between A and
D.
£ T ——————— [1]
1 | 3 T — [1]
[Total 7]
4 When carbon dioxide gas is bubbled through aqueous calcium hydroxide

(lime water), the following reaction occurs:

Science/5124/3/2016



Page 50f11

Ca(OH)z (aq) T COz(g)—> CaC03(5) + H20(|)
(a) Write a word equation for this reaction.

...................................................................................................

........................................................................................................... [1]
(b) If 1.2dm?of carbon dioxide gas measured at r.t.p was bubbled through
excess caicium hydroxide solution.
Calculate the:
(i)  mass of calcium hydroxide solution which reacted.
(ii) mass of calcium carbonate formed. [2]
[2]
(iii) Describe what would be seen as the carbon dioxide gas is bubbled
through aqueocus calcium hydroxide.
................................................................................................ [1]
[Total 6]
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5 The following table shows some information about the second member in the
respective homologous series. Complete the table by filling in the correct
information.

Name of the Name of the member Displayed full structural
homologous series formula
Alkenes
Ethanol
o
H—C—=C—0—H
[
H
[Total 6]

6 The diagram below shows part of the Periodic Table.

H | He
Li |Be B |[C [N |O Ne
Na | Mg Al |Si [P |S |C |Ar
K [Ca{Sc |Ti [V |[Cr {Mn|Fe [Co |Ni [Cu|Zn Kr

(a)

(b)

(©)

(d)

State the name of an element from this part of the Periodic Table which

forms univalent cations.

........................................................................................................... [1]
reacts most vigorously with cold water.
........................................................................................................... [1]
forms oxides of formulae XO and X;0, where X represents the chemical
symbo! of the element.
........................................................................................................... [1]
does not react with oxygen.
........................................................................................................... [1]
[Total 4]
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Solutions of hydrochloric acid and sodium hydroxide are mixed together and they
react as shown below.

N C N 4 % d
\_.___—-—J
Na* CIr
\-——_————_‘ \——n__——--'" g HZO
+ 5
Na* OH Na*OH- H* CF H*CI ClI' H,0
Na* OH" H* CI Na* H,0 Na*

Na* OH Na*OH HE &I B C H,0

(a) Write a balanced chemical equation for this reaction.

........................................................................................................... [1]
(b) State the name for this type of reaction and write an ionic equation for it.

TR BRI v [1]

TONIEEUATIONS worsr s oo T TSR RN A0 b na e s S B SRR A A iR [1]

(c) Describe how crystals of sodium chioride can be obtained from the solution
formed during the reaction.

...........................................................................................................

[Total 5]
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8

When hot magnesium metal is introduced in a gas jar containing carbon dioxide gas,
the carbon dioxide is decomposed and the following reaction occurs.

2Mg(5) + COz(g) —_— ZMQO(S) +C(5)

In this reaction, both oxidation and reduction occur.

(a)

(b)

(c)

(d)

What name is used to describe a reaction in which both reduction and
oxidation occur?

........................................................................................................... [1]
State, with reason, which substance is oxidised and which substance is
reduced.
(1) Substance OXIISE: e mmommemmsmipmsvssnon s e
ERPSEIINNE, o O i A BN S S [1]
RN T LTI o e A SRR SA R
BEHEON sussimimmmssmsmmis e sssmss s R e [1]
Which substance is the reducing agent?
........................................................................................................... [1]
Classify the two types of oxides from the equation above.
(1) orr—————— T s s axs s man v n RS
Bl o emmcsnsmemmmsr s e R R A S R AT R N [2]
[Total: 6]
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Section B
[20 MARKS]

Answer any two questions

Copper is extracted from one of the ores, copper pyrites, CuFeS,. The copper pyrites

is first converted to copper (I) sulphide before copper metal is produced.

{a) Write down the equations leading to the formation of copper metal from
copper pyrites. [2]
(b) Explain why this extraction ieads to air pollution. [1]
(c) State the process used to purify copper. [1]
(d) State any two large scale uses of copper and give reasons why copper
is used in that way. [4]
(e) (i) Copper occurs ‘native’ in some countries such as Zambia.
Explain what is meant by the word ‘native’. [1]
(ii) Name one alloy made from copper metal. [1]
[Total 10]

When a mixture of ammonium sulphate and sodium hydroxide is heated, the reaction

represented by the word equation below occurs.

Ammonium sulphate + sodium hydroxide — sodium sulphate + water + ammonia.

(a) Write a balanced chemical equation for the above reaction. [2]
(b) Describe a chemical test you can carry out to show that ammonia
is formed. [2]
(c) On a large scale, ammonia is produced by the Haber process:
(i) What are the reactants used in the Haber process? [2]
(if)  Write a balanced chemical equation for the Haber process. [2]
(iii) State the essential conditions used in order to obtain an
economical yield of the ammonia gas. [2]
[Total 10]

Science/5124/3/2016 [Turnover
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11 Propene (CH; — CH = CH;) reacts with steam to give a major product

propan —2 —ol.
(a) State the essential conditions in this reaction. 2]
(b) State the kind of reaction that occurs between propene and steam. [1]
(c) However, there is also a minor by-product formed in such a reaction. [1]
(i) Give the full (displayed) structural formula and the systematic
name of this by-product. 2]
(ii) How is the major product separated from the minor product? [1]
(iii)  If 2.1kg of propene is fully reacted with steam. Calculate the
mass of propan —2 —ol that would be formed. [2]
(d) State the general formula for alkenes. [1]

[Total 10]
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