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1 in the preparation of sodium chloride, 25.0 cm?® of hydrochloric acid was titrated with 23.8 cm? of
sodium hydroxide.

Which of the following apparatus is most suited to measure the quantities of sodium hydroxide
and hydrochloric acid for the titration?

sodium hydroxide hydrochloric acid
A pipette pipette
B measuring cylinder burette
c burette pipette
D beaker burette

2 Which aqueous reagents give a white precipitate when added to agueous zinc chloride?

sodium barium silver
hydroxide | nitrate nifrate
A v v v
B v v x
C v x v
D x v v

3 What happens when sodium chloride melts?

A Atoms move further apart.
Energy is released during melting.
Electrostatic forces of attraction between ions are overcome.

0Ol

Molecules are separated into ions.
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4 The table contains information about the physical properties of the elements chlorine, copper and
iron,

3
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element | Melting point/ | bolling point/
OC C
chlorine -101 W
copper o X 2582
iron 1538 \'s

In the table above, what are the correct values of W, X and Y7

W X Y
A -34 1083 445
B -34 1083 2887
Cc -34 2887 445
D 445 2887 1083

5 Which mixture can be separated into its components by adding water, stirring and filtering?

o O w

calcium carbonate and sodium chloride
magnesium and iron

sodium chioride and copper(1I) sulfate
sulfuric acid and hydrochloric acid

6 Which property of a food dye can be used to check its purity before use as a food colouring?

o 0w

boiling point
colour

density

solubllity In water

7 When two elements react together, a compound is formed.

Which statement is correct?

A

B
c
D
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Equal masses of the elements must be used.

The compound shows similar chemical properties to those of the elements.
The elements must be both non-metalis.

The compound will melt and beil at a fixed temperature.
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8 Which of the following statements about the nucleus of an atom is correct?

A The nucleus has no charge.
The nucleus is positively charged.
There are protons, neutrens and slectrons in the nucleus.

o O w

There are more protons than neutrons in the nucleus of an atom.

9 The diagram below shows bonding in carbon dioxide. The diagram is incomplete and only
outermost electrons are shown.

Key
x electrons of carbon
@ electrons of oxygen

Which of the following shows the correct arrangement of electrons in the shaded areas of the
diagram?

A B C

b
o
oMo X
X @X @

10 126 g of nitric acid was dissolved in 200 cm? of water. The concentration of the acid is

A 0.63 molidm®.
630 mol/dm?.
10 mol/ dm?.

0.01 mol/dm3.

o O W
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11 The following reaction shows the displacement of silver when a zinc powder is added fo aqueous

silver nitrate.

Zn + 2Agt = Zn?* + 2Ag

Which of the following correctly identifies the oxidising and reducing agents in the reaction?

oxidising agent reducing agent
A Zn Ag*
B Ag' Zn
c Zn Ag
D Ag Zn?t

12 Ammonium carbonate is added to aqueous sodium hydroxide and warmed. A gas is produced.

Which of the following statements about the gas produced is correct?

A  The gas produces white precipitate in limewater.

B  The gas relights a glowing splint.

C  The gas tums damp red litmus blue.

D  The gas turns Universal Indicator tums orange-red.

13 The pH of an aqueous solution of hydrochloric acid is 2.
What will be the pH of the acid after the addition of 10 g of sodium chloride?

A 1 B 2 c 7 D 9
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14 The solubility of some barium salts in water is as shown below.

barium salts solubility
barium chloride soluble

barium sulfate insoluble
barium nitrate soluble

barium carbonate insoluble

Which of the following correctly shows the reagents that can be reacted together to produce the
respective barium salt?

reagents barium salt produced
A sodium chloride barium nitrate barium chloride
B sodium sulfate barium pitrate barium sulfate
C sodium nitrate barium carbonate barium nitrate
D sodium carbonate barium sulfate barium carbonate

15 Some properties which make elements different from each other are listed.

metallic character
number of electron shells in an atom
number of protons in an atom

W N =

total number of electrons in an atom

Which two properties increase across a period of the Periodic Table?

A 1and 2 B 1and 3 C 2and 4 D 3and 4

16 Four experiments, each using 2 g of calcium carbonate and dilute nitric acid, are set up.
In each experiment, the volume and concentration of the dilute nitric acid is the same.

Which reaction is fastest?

dilute nitric
acid at 35°C.
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17  An alloy of aluminium is used in the construction of aircraft.
Why is pure aluminium never used?

A Pure aluminium cannot be manufactured.

B  Pure aluminium conducts electricity.

C  Pure aluminium is less dense than its alloys.
D  Pure aluminium is too malleable.

18 ronis produced in the blast furnace.
waste gases

raw materials

Which statement about this process is correct?

A Carbon is oxidised to carbon dioxide.

Carbon monoxide is produced by the thermal decomposition of calcium carbonate.
Haematite is reduced by calcium carbonate.

Impurities are removed by the hot air blast.

o O mw
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19 A student carries out an experiment where she reacts dilute hydrochioric acid with excess solid metal
carbonate, as shown in the diagram below. The reaction is excthermic.

thermometer

bubbles

dilute hydrochloric
solid metal acid

carbonate

Which of the following observations will indicate that the reaction has stopped?

observation 1 observation 2
A The reaction mixture stops bubbling. No solid remains.
B The reaction mixture stops bubbling. The temperature of the mixture falls.
c The reaction mixture feels warm No solid remains.
D The reaction mixture feels warm The reaction mixture is colourless.

20 The diagram shows a limestone column in an industrial town. Limestone is largely calcium
carbonate.

iron pins

'z

column when first buil the same column
after 40 years

Which is the pollutant that caused this change?

A carbon monoxide
B  sulfur dioxide
C methane

D ozone
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Data Sheet
Colours of Some Common Metal Hydroxides
calcium hydroxide white
copper(IT) hydroxide light blue
iron{II) hydroxide green
iron(Il} hydroxide red-brown
lead({Il) hydroxide white
zinc hydroxide white
|
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Answer all guestions.
Write your answers in the spaces provided on the question paper.
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Answer all questions.
Write your answers in the spaces provided on the guestion paper.
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A copy of the Data Sheet is printed on page 14. For Examiner's Use
A copy of the Periodic Table is printed on page 15. Section A 25
At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question | Section 8
or part question. _
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Section A

Answer all the questions in the spaces provided.

1 Mixtures of dyes can be separated using the apparatus shown in Fig. 1.1 below.

’Lr @[I

pencil line
A
\ _J
Fig. 1.1
(a) On Fig. 1.1 above
{i) dlraw a line to show the solvent level at the beginning of the experiment. 1]

(ii) put a cross to show where the spot of dye mixture is placed at the beginning of the
experiment. [1]

{b) Fig. 1.2 shows a chromatogram of inks, X, A, B, C and D, containing different mixtures

of dyes.

¢ é é

e é o

$ [ s
pencil [ine
é (] ¢ /
X A B c D
Fig. 1.2

() How many different dyes were used to make the five inks?  ..............c [1
(i) Whichink(s)does X contain? 1]

5076/5078/0/Prelim/3/20
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2 Fig. 2.1 shows the nuclei of 5 different atoms, E, F, G,Hand |
The lefters are not the chemical symbols of the elements.

Fig. 2.1

(a) The following statements describe the atoms, E, F, G, H and I. Place a tick (v) in the
box if the statement is true, and a cross (*) if the statement is false.

statement , vorx

M Atoms E and F have the same nucleon number.

(ii) Atoms H and I are the same element.

(ili) | Gis iocated in the first period of the Periodic Table.

(iv) | Only atom F is a non-metal.

131

(b} From Fig. 2.1, deduce the identity of G. Hence, draw a ‘dot and cross' diagram to show
the bonding between G and oxygen. Show only outermost shell electrons.

[3]

5076/5078/0/Prelim/3/20
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3 The following lists show elements from Group I and Group VII in the Periodic Table.

Group I Group VII
Li F
Na Ci
K Br
Rb |

(a) Choose from the lists, an element that
(i) exists as a reddish-brown liquid at room temperature, ...l

(i) bumns with an orange flame when placed inwater. ...

(b} Describe one difference in trend going down Group I and Group VII elements.

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

{¢) Cs, atomic number 55, is another element in Group 1.
Use your knowledge of Group I elements to complete the table of information for
caesium.

chemical symbol Cs

number of electrons in outer shell

formula of caesium oxide

names of products of the reaction
between caesium and water

14i
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4 Baking powder contains sodium carbonate, Na:CQj;, and a dry acid.
When baking powder is added to wet ingredients in baking such as milk and eggs, the acid
dissolves in the water present and reacts with sodium carbonate. The reaction produces
carbon dioxide which causes the dough or batter to rise.

(a) Name and write the chemical symbol of the ion in the acid that reacts with sodium
carbonate.

nameofion ...

chemical symbol ... 4
(b) The reaction between sodium carbonate and hydrochloric acid can be represented as

follows.

NazCOa(s) + 2HCi(aq) = 2NaCl(aq) + COx(g) + H20(l)

A sample of baking powder contains 21.2% by mass of sodium carbonate. 10 g of baking
powder is added to excess dilute hydrochloric acid.

() Calcuiate the mass of sodium carbonate in 10 g of baking powder.

mass of sodium carbonate ........................... g [1]

(i) Calculate the number of moles of sodium carbonate used in the reaction.

number of moles of sodium carbonate ..............c.cceoeue 11

(iti} Calculate the mass of sodium chloride produced in the reaction.

mass of sodium sulfate ............................. g2

5076/5078/0O/Prelim/3/20
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(iv) Calculate the volume of carbon dioxide produced in the reaction.

volume of carbon dioxide .............c.corieiiin dm?[2]

5 Fig. 5.1 shows some of the properties and reactions of two solutions, P and Q.

colourtess solution acid
Q P
reacts with aqueous
turns damp barium chloride
red litmus heat
blue white precipitate
T
white salt
colourless gas | R
S
Fig. 5.1

{a) identify the substances, P, Q,R,Sand T

P o e e

L SO

= SR OTPT

S OO PN

B (U UPPC {5}

(b) Write a balanced chemical equation for any of the reactions in Fig. 5.1. State symbols
are not required.

5076/5078/0/Prelim/3/20
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6 A student reacted a metal carbonate powder with diiute hydrochloric acid, producing carbon
dioxide. When the mixture stopped bubbling, she observed some solid metal carbonate left
unreacted. The experiment was sst up as shown in Fig. 6.1.

gas syringe |

bubbles

dilute
solid metal hvdrochloric acid

carbonate

Fig. 6.1

She wanted to compare the speed of reaction at 1 minute and at 2 minutes. She measured the
volume of gas at regular time intervals and obtained the resuits as follows in Fig. 6.2

volume of gas / cm®

A !

Experiment 1
: f { } E » time / minutes
1 2 3 4 5
Fig.6. 2

(a) With reference to Fig. 6.2, describe how the student can compare the speeds of the
reaction at 1 minute and at 2 minutes. You may sketch on Fig 6.2 to help you in your
description.

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

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

5076/5078/0/Prelim/3/20
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{b) The student carried out Experiment 2 using the same mass of metal carbonate and the
same volume of dilute hydrochloric acid, at twice the concentration.

(i) Sketch, on Fig. 6.2, how the results would look like. [2]

(i) Explain, using collision theory, the effect of doubling concentration on the speed of
the reaction.

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

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

7 The metal reactivity series lists metals in order of reactivity, arranging metals from most
reactive to least reactive.

Some cbservations about the reactions of four metals with hydrochloric acid are shown in

Table 7.1.
Table 7.1
metal observations
cobalt Bubbles formed very slowly.
copper No bubbles formed.
magnesium Many bubbles formed very rapidly.
tin A steady stream of bubbles formed.

(a) Use the information from table 7.1 to arrange these metals in order of their reactivity with
hydrochloric acid.

most reactive e

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

least reactive e [2]

5076/5078/0/Prelim/3/20
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(b) When a sirip of magnesium ribbon is placed in aqueous copper(Il} sulfate, a reddish-
brown deposit forms. The ionic equation for the reaction can be represented as follows.

Mg(s) + Cu™(aq) > Mg*(aq) + Cu(s)
When a sirip of cobalt is placed in aqueous tin(IV) sulfate, no reaction is observed.
(3 Explain why a reaction occurs when a strip of magnesium is placed in aqueous

copper{Ill) sulfate, but no reaction occurs when a strip of cobalt is placed in
aqueous tin(IV) sulfate.

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

(i) Identify the reagent being oxidised and the reagent being reduced in the reaction
between magnesium and copper(II) sulfate.

reagentoxidised ..........coeiiie

reagentreduced .............ooeiii i, 11

5076/5078/0/Prelim/3/20
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Section B
Answer all questions.
Write your answers in the spaces provided.

8  When the elements, hydrogen and chlorine react, a compound hydrogen chloride is formed
according to the equation below.

Hx(g) + Ci(g) > 2HCK(g)

(a) A student wrote, in his Science journal, the two statements about elements and
compounds.

1.  All elements are diatomic.
2. Hydrogen chloride is a compound because it can be separated into simpler
substances.
Both statements are either false or inaccurate.

Explain why the statements are false or inaccurate. You may use examples to illustrate.

D Tt r= 14T =10 | IR PPN

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

(b} When hydrogen chioride dissolves in water, it ionises to form hydrogen and chloride ions.
HCl/{aq} = H*(aq) + Cl(aq)

Describe the similarities and differences between an atom of chlorine and a chloride ion.
Your description should compare the

+ sub-atomic particles present,
+ electronic configurations and
« electrical charges.

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

5076/5078/0/Prelim/3/20
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{¢) An aqueous solution of hydrogen chloride conducts electricity.
Hydrogen chloride gas does not conduct electricity.

Explain why hydrogen chioride behaves differently as an aqueous solution and as a gas.

....................................................................................................................
--------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------

9 (a) Table 9.1 shows the composition of the atmosphere of the planet Mars.

Table 9.1
_ percentage percentage
gas composition on composition on
Mars / % Earth/ %

carbon dicxide 95.3
nitrogen 1.7
oxygen 0.2
argon 186

about 1

other gases 1.2

(i) Complete Table 9.1 to compare the composition of the atmosphere on Mars and
on Earth [2]

5076/5078/0/Prelim/3/20
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() Experiment 1 was set up using the apparatus below with a 100 cm® sample of the
atmosphere from Mars in the graduated tube.

The experiment was repeated. Experiment 2 used a 100 cm® sample of the
atmosphere from Earth.

Experiment 1 Experiment 2
motst iron fifings moist iron fifings
sample of sample of
atmosphere —-J_ atmosphere ——_
from Mars graduated tube from Earth graduated tube

water water

After a few days, the water level rises in Experiment 2.

How would the resulits be different in Experiment 17 Explain why this is so.

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

(b} Unpolluted air contains water vapour, which is a neutral oxide. Poliuted air contains other
oxides such as carbon monoxide and sulfur dioxide.

(i) Classify the two non-metal oxides.
carbon monoXide  .....ooiiiiii e

sulfur dioxide . 1]

5076/5078/0/Prelim/3/20
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(ii) For each of these poliutants, state one source and one impact the gases have on
the environment.

carbon monoxide

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

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

---------------------------------------------------------------------------------------------------

5076/5078/0/Prelim/3/20
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(I) hydroxide light blue
iron(IT) hydroxide green
iron{Ill} hydroxide red-brown
lead(I1) hydroxide white
zinc hydroxide white

5076/5078/0/Prelim/3/20
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