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SECTION A

Answer all the questions in this section. Choose the best answer from the letters A, B, C or D
and then mark the letter with a cross (X).

For example if the answer is B, it is shown as:

A cC |D

ANSWER GRID

1 |A|B|C|D 11| A|B|C|D
2 |A|B|C|D 12/ A B|C|D
3 |A|{B|C|D 13| A|B|C|D
4 |A|B|C|D 14| A|B|C|D
5 |A|B|C|{D 15| A| B | C|D
6 |A|/B|C|D 16 | A| B | C|D
7 |A|B _c D 17| A|B|C|D
8 (A|B|C]|D 18| A | B|C|D
9 |A|B|C|D 19| A|B|C|D
_10 A|B|C|D 20/ A|B|C|D
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SECTION A [20 marks]

Answer all the questions on the answer grid provided.

Al The branch of Chemistry that deals with substances and processes in living things is known

as ...

o 0O ®w »

bio chemistry.
inorganic chemistry.
organic chemistry.
physical chemistry.

A2 The following graph shows the cooling curve for a substance.

”

Q

Temperature °C

>

'Fime (min)

Which of the following gives the correct states for a substance at P, Q and S$?

P Q S
A | Liquid | Liquid and gas | Solid
B |Gas Gas and liquid | Liquid
C |Gas Liquid Solid
D | Solid | Liquid Gas

A3 Which test could be used to show that a sample of water is pure? It ...
A  freezes at exactly 0°C.

B is colourless and tasteless.

C s neutral to litmus.
D turns anhydrous copper (II) sulphate from white to blue.

A4 Oxygen atom and oxide ions ...

A  are chemically identical.

are isotopes of oxygen.

B
C have the same number of electrons.
D

have the same number of protons.
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A5 Which set of properties describes those of an ionic compound?

Page 4 of 16

Conductivity in
molten state

Solubility in water

A | Good Soluble

B | Good Not soluble

C | Poor Soluble

D | Poor Not soluble a1

A6 The relative formula mass of copper (II) sulphate penta hydrate, CuS0,.5H,0, is ...

A 160.
B 178.
C 185.
D  250.

A7 Why is ethanoic acid described as a weak acid? It ...

A is a poor conductor of electricity.

B is an organic acid.

C  is only partially ionised in water.

D  reacts only with very reactive metals.

A8 An aqueous solution of aluminium chloride is tested with some reagents.

Which of the following observations is correct?

Reagent added to | Observation
AlClz(q)
A | Acidified barium White precipitate
nitrate
B Aqueous ammonia White precipitate,
insoluble in excess
C | Aqueous sodium White precipitate,
hydroxide insoluble in excess
D | Powdered copper Grey precipitate

A9 A solution of sulphuric acid has a concentration of 0.25 mol/dm®. What is the mass of the
acid in 25cm? of the solution?

A 0.6125g
B  1.250g
C 6.130g
D 62509

Science/5124/2
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A10 The following graph was obtained in a reaction between dilute hydrochloric acid and
magnesium ribbon.

A
Volume of ' = i
hydrogen(cm?) : |
60 ]
50
40 &
30 -
20 : n
10
. SRR, Time(s)
10 20 30 40 50 60
What was the average rate of production of hydrogen?
A 0.2cm’/s
B  0.5cm’/s
C  2.0cm’/s
D 4.0cm’/s

A1l Element T forms an amphoteric oxide of the formula T-0s. In which group of the Periodic
Table is T likely to be found?

A Group I
B Group I
C Group III
D GroupV

A12 Which of the following is the distinctive property of a transition element? It ...
A  forms coloured compounds.
B has a high melting point.
C has a variable valence.
D s a good conductor of electricity.

Science/5124/2 2 0 2 1 [Turn over
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A13 The following table shows the proton numbers of four elements represented by the letters
V, W, Y and Z.

Element v w_ﬁ z
Proton number | 9 11 ‘17 19

Which of the following statements is correct?
A Visametal

B V is more reactive than Y.
C W is more reactive than Z.
D Y and Z are in the same period.

A14 Aluminium is used in the manufacture of aeroplanes.
Which property of aluminium makes it possible for this use?

A  Covered with an unreactive layer of aluminium carbonate
B  Good conductor of electricity
C  Low density
D  Poor conductor of heat
A15 Gas X has the following properties.
1. Colourless
2. Turns red litmus blue
3. No effect on limewater

4, Soluble in water
What is gas X?

A  Ammonia
B  Carbon dioxide
C Hydrogen

D  Oxygen

A16 Which of the following will react with ammonium chloride to produce ammonia gas?
A  Calcium carbonate
B  Calcium hydroxide
C  Calcium metal
D  Calcium oxide

A17 Which equation represents incomplete combustion of ethane?

A C;Hg + O, — 2CO + 3H,.
B CHs + 20, — 2CO, + 3H,.
C 2C2H5 + 502 — 4C0 + 6H20.
D 2C2H5 + 70— 4C0O, + 6H20
Science/5124/2 2 0 2 1
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A18 The following diagram shows the structure of Butene, an alkene which is manufactured by

cracking large hydrocarbons.

H H H H
N o
H—C—C—C=—=C
| A
H H H

Which hydrocarbon can be cracked to make butene?

A Decane, CigH2
B Ethane, GHs
C Methane, CHs
D Propane, GHg

A19 Which polymer contains only three different elements?

A  Protein

B  Poly (ethene)
C  Poly (propene)
D  Starch

A20 What is the linkage between the units in Terylene?

A C/O
kS
OH
i
B ==
0
fI
C —N—C—
H
]
g
F F
Science/5124/2 2 o 2
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SectionB [45 marks]

Answer all questions in this section.
Write your answers in the spaces provided in the question paper.

Bl The following diagram shows the changes of state in the three states of matter.,

Solid

A
>

Gas Liquid

(a) Describe the arrangement of particles in

K0 SO, tesesereesomsss st ampamemsnnem s st 5B AR
................................................................................................... [1]
LI
................................................................................................... [1]
(b) (@ State the name of the change of state labeled A and B.
A e oo [1]
B oo [1]
(i)  Which change of state A or B, is an exothermic process? Explain your
answer.
Change Of SAtE: .......ovummmeuiisseernsessssssasssssessssesss s [1]
EXPIANGLION: wov.oet e
............................................................................. [1]
[Total: 6 marks]
Science/5124/2 2 0 2 1
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B2 The following is a list of methods used to separate mixtures.
Filtration, chromatography, crystallisation, distillation, fractional distillation, evaporation.
Choose from the list above the suitable method that would be used to

(a) obtain pure water from sodium chloride solution,

Page 9 of 16

.................................................................................................................. [1]

(b) separate a mixture of ethanol and water,

.................................................................................................................. [1]

(c) obtain copper (II) sulphate crystals from saturated copper (II) sulphate solution,

.................................................................................................................. [1]

(d) obtain barium sulphate from a mixture of barium sulphate and sodium nitrate,

.................................................................................................................. [1]

(e) separate coloured substances in a sample of a soft drink.

.................................................................................................................. [1]

B3 The following table shows the structures of four particles; P, @, Rand T.

[Total: 5 marks]

Particle Numberof |
Protons Neutrons Electrons ‘
P 11 12 | 11
Q 11 13 11 |
R 12 12 10
T 8 8 10
(a) Which particle is a neutral atom?
.................................................................................................................. [1]
(b) Which particle is a negative ion? State its charge.
ST s uTe = PP RN PRPRR PRI TREREIPPRCCRTTTIIRLIELILD [1]
011711 TP R S T R [1]
(c) Which two particles are isotopes? Give a reason for your answer.
Particle: ....cvcevvererieriiins e AN szpses seanevvinsmmmensemmnsnnnnnss s SLTE [1]
e TP P I DYPPOPRPPRRPPTITELELLLELILLLELLD [1]
Science/5124/2 2 0 2 1 [Turn over
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(d) Use the Periodic Table to identify particle R.

.................................................................................................................. [1]
[Total: 6 marks]

B4 Ethyl ethanoate (CH;CO,C;Hs) can be prepared from ethanol and ethanoic acid.
(a) Write the chemical equation for the reaction.

.................................................................................................................. [1]
(b) Calculate the theoretical yield of ethyl ethanoate which can be obtained from
23g of ethanol.
[2]
(c) 1If 33g of ethyl ethanoate is produced, calculate the percentage yield.
[2]
(d) To which homologous series does ethyl ethanoate belong?
.................................................................................................................. [1]

[Total: 6 marks]

Science/5124/2 2 0 2 1
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B5 The pH scale is used to indicate how acidic or alkaline a solution is. Some numbers from
the pH scale are given in the following list:
1 3 7 12 14

(a) What type of solution would have a pH of 17?

.................................................................................................................. [1]
(b) Which pH value from the above list would be for
(i) lime water,
......................................................................................................... [1]
(ii) pure water,
......................................................................................................... [1]
(iii) vinegar?
......................................................................................................... [11
(c) What would be the colour of a solution with pH value of 14 when tested with the
universal indicator?
.................................................................................................................. [1]

[Total: 5 marks]

B6 Some reactions of metals, V, W, X and Y are given in the following table:

Metal | Reaction with water Reaction with dilute
hydrochloric acid

\' A few bubbles form siowiy in Vigorous reaction, gas given
cold water off

W Vigorous reaction, gas given off | Explosive reaction

X No reaction No reaction

Y Does not react with cold water. | Steady fizzing
Hot metal reacts with steam.

(a) Arrange these metals in order of decreasing reactivity.

.................................................................................................................. [2]
(b) Which of these metals could be
(i) magnesium,
......................................................................................................... [1]
Science/5124/2 2 0 2 1 [Turn over
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(ii) copper?

......................................................................................................... [1]
(c) The equation for the reaction of W with cold water is given below.
2W,) + 2H,0p) > 2WOHq) + Z(g).
(i) Describe the test for gas Z.
......................................................................................................... [1]
(ii) To which group of the Periodic Table does metal W belong?
......................................................................................................... [1]

[Total: 6 marks]

P

(a) Name the allotrope labelled

CEY P mniinisssiess i o v e o A A i A [1]
ERY i ss o imis LSy S VST SR S VA N A AR A A [1]
(b) Explain the meaning of the term allotropes.
.................................................................................................................. [1]
(c) What type of bonding is represented by these forms of carbon?
.................................................................................................................. [1]
(b) (i) Which allotrope named in (@) has a physical property which is typical of
metals?
......................................................................................................... [1]
(ii) State the physical property.
......................................................................................................... [1]

[Total: 6 marks]
Science/5124/2 2 0 2 1
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B8 The structures shown are members of one of the homologous series in organic chemistry.

H H H H H H
HeC—H  H—C—C—H H_C—C—c—H
o A on b on

R S T

(a) Give the general formula for this homologous series.

.................................................................................................................. [1]
(b) What is the functional group for the homologous series?

.................................................................................................................. [1]
(c) Sis used as a fuel because it burns in oxygen.

Write a balanced chemical equation for this reaction.

.................................................................................................................. [2]
(d) Which of the compounds R, S or T would have the highest boiling point?

.................................................................................................................. [1]

[Total: 5 marks]
Section C [20 marks]

Answer any two (2) questions from this section. Write your answers in the separate Answer
Booklet provided.
C1 In the Periodic Table, elements are arranged in vertical columns called groups.

~ (a) Potassium and sodium are both found in Group I of the Periodic Table.

(i) Give the electronic configurations of both elements. [1]
(ii) Which element would react more vigorously with water than the other?
Explain your answer. [2]
(iii) Write a balanced chemical equation for the reaction of sodium with water.
Include state symbols. [3]

(b) In Group V1I, there are five elements.

(i) How many electrons do these elements have in their outermost shell? [1]
(ii) How do the atoms of Group VII elements react with the atoms of metals?  [1]
(iii) Which of the Group VII elements is the most reactive?

Explain your answer. [2]
[Total: 10 marks]

Science/5124/2 2 0 2 1 [Turn over
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€2 Carbon dioxide can be prepared in the laboratory by adding dilute hydrochloric acid to

Centre Number Examination Number

calcium carbonate as shown in the following diagram:

(a)

(b)
(c)

(d)
(e)

()

Dilute hydrochloric
? acid

Carbon dioxide gas

/

Calcium carbonate Concentrated
sulphuric acid

Name the two substances that would be produced in the reaction besides
carbon dioxide.

Write a balanced chemical equation for the reaction.
(i} Name the method of collecting carbon dioxide shown in the diagram.

(ii) Give the property of carbon dioxide that makes it possible to be collected
by the method named in C (i).

What is the purpose of the concentrated sulphuric acid in the experiment?

Explain why carbon dioxide cannot be prepared using dilute sulphuric acid with
calcium carbonate.

Give two industrial uses of carbon dioxide.

(2]
[2]
[1]

[1]
[1]

[1]
[2]

[Total: 10 marks]

C3 Study the following series of reactions for ethene.

Add
bromine Add Gas A Add Gas C

Liquid F «—— Ethene ——> Ethanem Chloroethane

Science/5124/2

Water

+ steam + excess oxygen and ignite

Liquid E Gas B + steam
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(a)

(b)

()
(d)

Sciencel5124/2

Identify

(i) gasA,

(ii) gas B,

(iii) gas C,

(iv) condition D,

(v) liquid E,

(vi) liquid F, (6]
Write a balanced chemical equation for the reaction of ethene with excess

oxygen. [21
Give the structural formula of liquid E. [1]

State the industrial application of the reaction of ethene with gas A to
form ethane. [1]

[Total: 10 marks]
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