Preamble for Chemistry (5070)

The Examinations Council of Zambia has made adjustments to the assessment of Chemistry
at Grade 12 level so as to be in line with the revised Chemistry Senior Secondary School

Syllabus of 2013 developed by Curriculum Development Centre (CDC) of the Ministry of
General Education.

Assessment Objectives (AO)
Candidates will be assessed against the following objectives:

Knowledge with Understanding

1. state and explain chemistry phenomena, facts, concepts, terminologies, theories and
laws

understand and use scientific symbols, conversions, quantities and units
demonstrate knowledge of chemistry instruments and apparatus, and their safe
operation

state and determine quantities in chemistry

demonstrate knowledge of technological applications of chemistry with their social,

economic and environmental relevance.
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Handling Information and Solving Problems

locate, select, organise and present information from a variety of sources
translate information from one form to another

manipulate numerical and other data

identify patterns and draw inferences from information

explain phenomena, patterns and scientific relationships

make predictions and propose hypotheses

solve problems using chemistry principles
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Experimental and Investigative Skills

follow a sequence of instructions

use techniques, apparatus, measuring devices and materials effectively and safely
make and record observations, measurements, calculations and estimates with due
regard to precision, accuracy and units

interpret, evaluate and report upon observations and experimental data

identify problems, design/plan and carry out investigations, including the selection of
techniques, apparatus, measuring devices and materials

6. evaluate methods and suggest possible improvements
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Test Design
The examination will be made up of three papers, namely Chemistry Paper 1, Chemistry
Paper 2 and Chemistry Paper 3.
The examination will be structured as in the table below:
Paper | Code | Papertype | Number of | Total Duration Weighting
Questions | Marks
1 5070/1 | Theory 40 40 1 hour 25%
2 5070/2 | Theory 12 80 2 hours 50%
3 5070/3 | Practical 2 40 1 hour 30|25%
minutes
Total 160 100% |




EXAMINATIONS COUNCIL OF ZAMBIA

Examination for School Certificate Ordinary Level

Chemistry 5070/1
Paper 1 Multiple Choice

Additional Information:

Electronic calculator (non programmable) and /or Mathematical tables
Muttiple Cholce Answer Sheet

Soft clean eraser

Soft pencil (type B or HB is recommended)

Time 1 hour

Instructions to Candidates

Do not open this question paper until you are told to do so.

Look at the left hand side of your answer sheet. Ensure that your name, the
school/centre name and subject paper are printed. Also ensure that the subject
code, paper number, centre code, your examination number and the year are printed
and shaded. Do not change the already printed information.

There are forty questions in this paper. Answer all questions. For each question
there are four possible answers, A, B, € and D. Choose the one you consider correct
and record your choice in soft pencil on the separate answer sheet provided.

Read very carefully the instructions on the Answer Sheet.

Information for Candidates

Each correct answer will score one mark.

Any rough working should be done in this question paper.

The Periodic Table is printed on page 12.

Cell phones are not allowed in the examination room.

©ECZ/SC/2016V1 This question paper consists of 12 printed pages
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1 A d'ystal of potassium permanganate is placed at the bottom of a beaker of water
and the beaker left until no further change. What will be observed? A ...
A colouriess layer below a purple one.

B colourless liquid with the purple crystals at the bottom.
C deep purple solution.

D uniformly purple solution.

2 The diagram below shows the cooling curve of a substance.
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During which part of the graph are particles most closely packed?
A Wio X
B XtoY
C YtoZ
D XtoZ

3 Which method can be used to isolate oxygen from liquid air?
A Chromatography

B Distillation
C Electrolysis
D Filtration

4 The diagram below shows the chromatogram for a dye.

35

30 —— Solvent front
25...
201~ X— Final position of dye
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Which fraction shows the R¢ value for the dye?

L.} 0.50
B 0.67
C 1.50
D 2.00

An ion of formula X~ contains 10 electrons. If the relative atomic mass of X is 18,
what is the composition of the nucleus of the ion?

A 7 protons and 11 neutrons

B 8 protons and 10 neutrons

C 9 protons and 9 neutrons

D 9 protons and 10 neutrons

Which of the following best explains why lead (II) bromide conducts electricity
only in molten state? It's ...

A electrons are delocalised.

B electrons are localised.

C ions are delocalised.

D jons are localised.

Identify the formula of a molecule that has only four electrons involved in its
covalent bonds.

A CHa
B CS,
C H,0
D N>

Which of the following compounds can react with aqueous solutions of both
sodium hydroxide and hydrochloric acid?

A Ca0
B FeO
C MgO
D ZnO

A man suffering from an excess of acid in the stomach has no indigestion tablets.
Which substance could he take to lower his acidity?

A Aspirin, pH 6.

B Bicarbonate of Soda, pH 8.

C Lemon juice, pH 5.

D Salt water, pH 7.

Cold dilute hydrochloric acid will react readily with all of the following except ...
A Ag.
Fe.
Mg.
Zn.,

o0Ow
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The table below shows the results of three tests carried out on separate portions
of a solution of a salt R.

Test Observation
Acidified aqueous barium nitrate added. | White precipitate
2 | Aqueous sodium hydroxide added. White precipitate soluble in excess
of aqueous sodium hydroxide.
3 | Aqueous ammonia added. White precipitate, soluble in excess
of aqueous ammonia.
What could R be?

A Aluminium chloride
B Aluminium sulphate
C Zinc chloride
D Zinc sulphate

Excess zinc carbonate reacts with dilute hydrochioric acid according to the
equation shown below.

ZnCOgys + 2HCliaq) — ZnClz(aq) + CO2(q) + H20y

What volume of carbon dioxide gas is produced at r.t.p. from 0.1 mole of the acid?
A 1.2dm?

B 2.4dm?
C 12dm?
D 24dm?

If 32g of an element Y combine with 48g of oxygen, what will be the empirical
formula of the compound formed? (Relative atomic mass of Y = 32)
A Y0

B YO,
C Y>0;
D Y:0;

Find the relative formula mass of calcium phosphate, Caz(PO4),.
A 135

B 175
C 230
D 310

Which of the following is true about 1 mole of water and 1 mole of carbon dioxide
at r.t.p? They both ...
A contain the same number of molecules,

contain the same number of oxygen atoms.
have the same density.
have the same mass.
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The formula of a salt is represented as X.nH,O. What does n represent in this
formula?
A Mass of water

B Mass of X
C Moles of water
D Moles of X

A learner used the apparatus below to determine the enthalpy of combustion of
ethanol, C;HsOH.

The mass of ethanol burnt was 0.92g and calculations showed that 27.2kJ of heat
was absorbed by the beaker and the water. From these results what is the enthalpy
of combustion of ethanol?

A -27.2KJ/mol
B -1251.2K3/mol
C -1360K3/mol
D -2720K3/mol

What is the oxidation state of chromium, Cr, in potassium dichromate, KzCr;0;?

A +12
B +6
C -6
D -12
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Nitrogen and hydrogen react in a closed vessel, according to the equation:
N2g) + 3Hz(q) #2NH3(9) + Heat

How do the speeds of the forward and reverse reaction change if pressure in the

vessel is increased but temperature is kept constant?

Forward Reaction Reverse Reaction
A Decreases Increases
B Does not change Does not change
C  Increases Increases
D Increases Does not change

Zinc reacts with an excess of dilute sulphuric acid. The graph shows how the

volume of hydrogen gas given off changed with time.
Volume A
of

hydrogen Y
gas/cm’

~

ﬁme/mlnutes7
Why does the graph become horizontal at ¥?
A All the zinc has reacted.
B All the sulphuric acid has reacted.
C Hydrogen is being produced at a constant rate.
D The reaction is beginning to slow down.

A pupil dissolved some ammonium nitrate crystals in water as shown below.

nitrate crystals

Beaker

What type of reaction took place?
A Endothermic

Beaker

rAmmonlum nitrate solution, 18°C

B Exothermic
C Neutralisation
D Reduction
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Which statement about catalysts is correct? Catalysts ...
A are used in industry to reduce energy costs.

B are used up during a reaction.
C increase the activation energy of chemical reactions.
D of transition metals are not good.

The element with a proton number 17, has similar chemical properties to the
element with the proton number ...

A &
B 9.
(o 16.
D 19.
Which pair of properties are both not correct for a typical transition element?
Property 1 Property 2
A Forms coloured High melting point
compounds
B High density Low melting point
C  High melting point Float on water
D Low density Low melting point

The diagram shows two electrolytic cells connected in series involving molten
magnesium chloride, MgCl; and molten titanium chloride, TiCl,.

Molten magnles‘um chloride Molten titanium chioride

After some time, 4.8g of magnesium is deposited at electrode 1, while 4.8g of
titanium is deposited at electrode 3. What is the value of x in TiCly?
A 4

B 3
Cc 2
D 1
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An ammeter can be used to measure the flow of electric current in a circuit. Which
of the following circuits A, B, C or D will produce the highest reading on the
ammeter?

Dilute Sula'lu'ic acid

What are the products of the electrolysis of fused lead (II) bromide at the
electrodes?

Anode Cathode
A Bromine Lead
B Bromine Hydrogen
C  Oxygen Hydrogen
D Oxygen Lead

The apparatus for electrolysis was set up as shown in the diagram.

+| 1=
‘ 1)

Carbon electrode G I ——Carbon electrode H

:Z:: __,[:::::' 3 Concentrated aqueous
e e nickel chloride

What occurred at electrode G2

Chloride ions were oxidised.
Chloride ions were reduced.
Nickel ions were oxidised.
Nickel ions were reduced.

oOow>»
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Which of the following is not a commercial use of hydrogen gas?
A Manufacture of ammonia

B Manufacture of margarine
C Formation of water
D As a rocket fuel

An element Z, necessary for plant growth can be added to the soil in the form of
compounds which contain the ion Z0; . What is Z?

A Potassium
B Phosphorus
C Nitrogen

D Hydrogen

A student read the following statements on an article about how carbon dioxide is
formed?

1 from the fermentation of glucose

2 when calcium carbonate reacts with dilute hydrochloric acid

3 when methane burns in a limited supply of oxygen

Which of these statements are correct?

A 1,2and 3

B 2 and 3 only
C 1 and 3 only
D 1 and 2 only

Oxides of lead come from car exhausts and cause air pollution. What effects do
oxides of lead have on the environment or on animals? They cause ...
A acid rain.

B brain damage.
C respiratory diseases.
D skin cancer.

The diagram below shows the connections of an iron pipe and magnesium metal
to prevent rusting of the iron pipe.

5 7
UnderEmnd %_ magnesium

iron pipe

Which statement is false concerning the diagram above?

A Magnesium oxidises
Magnesium corrodes
Magnesium is a reducing agent
Magnesium gains electrons

ooOowm
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34  Which metal can be extracted by heating an ore containing its oxide with carbon?
A Aluminium

B Calcium
C Lead
D Magnesium

35  Which of the following metals occurs both as a native metal and a compound in

nature?

A Aluminium
B Copper

C Gold

D Iron

36 A new product on the Zambian market known as poly (vinyl bromide) PVB, has
been manufactured by a company. The structure of PVB an addition polymer is

TEANA
|

R
BF H H H Br H

What is the structure of vinyl bromide?

A gy £ \T%
H—CZC—(IZ—H Br——(':—(IZ—H
H H H
B4 o, Jf 4§
Br —C=C—H — —?—

r H

37 Methanoic acid is a member of an homologous series of compounds called
carboxylic acids. It is characteristic of any homologous series that all the members
have the same ...

A general formula.

B physical properties.
C relative molecular mass.
D structural formula.

38 Afat that has been extracted from a bird has the following structure.

s
CigHzza—C— O —CH;
O
CieHaz —lé:—-o —CH
@)

CigHi7—C— O —CH>
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Which of the following is not true about this fat? It ...

A produces glycerol on hydrolysis.

B produces two fatty acids on hydrolysis.
C is non-biodegradable.

D is a condensation polymer.

Which catalysts is used in the preparation of ethyl ethanoate from ethanol and
ethanoic acid?
A Concentrated sulphuric acid

B Nickel

C Phosphoric acid

D Yeast

Which of the processes below can be used to obtain amino acids from proteins?
A Condensation

B Decomposition

C Hydration

D Hydrolysis
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DATA SHEET
The Periodic Table of the Elements
Group , _
| Il I v Vv Vi Vi 0
1 . , 4
H X3 He
Hydrogen Hodur
1 _ 2
7 ¢ i 12 14 18 19 20
Li Be B Cc N (o F Ne
Ligalum Baryfum Bodon Carbon Nitrogen Oxygen Fluorine Neon
3 4 s 4 8 7 8 9 10
23 24 V 43 28 3 2 355 40
Na Mg Al Si P S (o] Ar
Sodium Magnesium Aluminium Silicon Phosphorus Sulphur Chiorine Argon
1 12 13 14 15 18 17 18
39 40 45 3 51 52 55 56 50 ‘59 | o4 85 70 7 75 9 80 84
K Ca Sc Ti \'/ Cr Mn Fe Co “aCu Zn Ga Ge As Se Br Kr
Polassium Calclum Scandium Thanium Vanadium Chromium Manganese Iron Cobait ..Z- "Copper Zinc Gallium Germanum Arsenic Selanium Bromine Kryptor
16 20 21 22 23 24 25 8 27 nm.&s,_ 29 30 31 a2 a3 34 35 38
85 88 &9 a1 23 3 104 103 | 108 108 12 115 119 122 128 127 131
Rb Sr Y Zr Nb Mo T ‘Ru Rh | Pd Ag Cd In Sn Sb Te 1 Xe
Rubidium Strontium Yeirium Zirconkam Nicbium Molybdenum c Ruthenkum | Rhodium | Palladium Siver Cadrmium Indium Tin Antimony Tellurum lodine Xenon
a7 28 39 40 41 42 ;ws.....s. e 45 48 47 48 49 50 51 52 53 54
133 137 139 178 181 184 188 190 192 195 197 201 204 207 209
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Ti Pb Bi Po At R
Caesium Barum | Lanteaum |  Hafalum Tantaum Tungsten Rhanium Osmivm | Iridium Platinum Gokd Mocury | Thalium iead Bisrutn n
55 8 57 * |72 73 74 75 76 77 78 78 80 81 82 83 Polonium | Astatine fracky
84 85 86 |
226 227 j
Ra Ac
Fr Radium | Actinium
Francium | gg 89 +
87
*58-71 Lanthanoid series 140 141 144 150 152 157 150 162 166 187 160 w1
i : Ce Pr Nd Sm Eu Gd Th Ho Er Tm Yb Lu
+00-103 Actinoid series Cerium Prasecdymium . | Neodymium Pm Samarium | Europm | Gadoliniu | Terblum S.v-w.«.i_ Holmium Erblum Thullum Yittatium L iehob
58 59 - |80 Promethivm | g2 63 m 85 ] 87 88 a0 70 "
| ol 61 64
-AO< a a = relative atomic mass 232 238
X X = atomic symbol Th u Li
b = proton (atomic) numbser Thodkum Pa Urenium Np Pu Am Cm Bk Cf Es Fm md No Lawe
» %0 Protactinium | go Neptnium | Plutonum | Americium | Curium | Berkelium | Caifornium | Einsteinlum [ Fermium Mendelevium | Nodelium m
91 93 94 95 98 97 98 99 100 101 102 103

The volume of one mole of any gas is 24 dm" at room temperature and pressure (r.t.p.).
NA =6.0 x 10*/mol; 1F = 96500C.
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