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Section A: Multiple Choice Questions [40 marks]
Answer all questions on the Multiple Choice Answer Sheet.

The apparatus consists of a porous pot containing a gas X which is surrounded by a
gas Y in a gas jar.

gas jar

porous pot

U-tube containing
/77" aninertliquid

Which of the following pairs of gases would cause an upward movement of the
liquid in the right hand limb of the U-tube?

gas X gas Y
A Hz NH3
B NH3 CO2
C 02 Ho
D 0o CO2

Aqueous lead(Il) nitrate and aqueous potassium iodide are added to a dish
containing water, as shown.

yellow p eC|p|tate

aqgueous aqueous
lead(II) nitrate potgssmm
iodide

A yellow precipitate forms after a few minute.
Which process occurs before the precipitate forms?

diffusion
distillation
precipitation
neutralisation

oOw>
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3 Oxygen was prepared from hydrogen peroxide and collected as shown in the
diagram.

aqueous
hydrogen
peroxide

oxygen

______________ —— water

manganese(IV) oxide

The first few tubes of gas were rejected because the gas was contaminated by

nitrogen.

hydrogen.

water vapour.
hydrogen peroxide.

oo w>

4  The results of a paper chromatography experiment shown below were obtained.

...................... solvent front

dye Q O &
dye = e [ . A 36 cm
. 24cm |
................. @'-‘-'-IZ.'.','.""""""’ \ 4 start line
.... ink sample

Given that the Rf value of dye P is 0.40, determine the Rr value of dye Q.

A 0.50
B 0.60
C 0.70
D 0.80
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Which of the following properties cannot be used to test for the purity of a coloured
liquid?

filtration

freezing point
fractional distillation
paper chromatography

oo w>»

The electronic structure of two atoms P and Q are shown below.

8p
8n

atom P atom Q

When these two elements combine chemically, what will be the type of bonding and
mass of one mole of the compound formed?

type of bonding mass of one mole of compound / g
A ionic bonding 43
B covalent bonding 70
C ionic bonding 102
D covalent bonding 113

An atom of element X has a proton number of 6 and nucleon number 16.
Which of the statements about X is correct?

A An oxide of X is likely to be basic.

B The formula of a molecule of X is likely to be Xa.

C The formula of the compound formed by X and hydrogen is XHa.

D Xis likely to form four covalent bonds and a giant covalent structure.
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11

A metal consists of a lattice of positive ions in a ‘sea’ of electrons.

What changes, if any, take place to the ‘sea’ of electrons and positive ions in a
metal wire when an electric current is passed through it?

electrons positive ions
A | replaced by new electrons | replaced by new electrons
B | replaced by new electrons unchanged
C unchanged replaced by new electrons
D unchanged unchanged

Fibre glass can be considered to be a mixture of ionic oxides and giant covalent
oxides.

Which of the following is not a constituent of fibre glass?

A

OO0Ow

MgO
Na.O
P4O10

SiO2

Melamine is a plastic. It has an empirical formula of CH2No.

If its relative molecular mass is 126, what is its molecular formula?

A

B
o
D

CH2N2

C2oHaN4
CsHsNs
C4HsNs

One mole of each of the following compounds is burnt in excess oxygen.

Which compound will produce two moles of carbon dioxide and two moles of steam
only?

A

B
C
D

CoHa

CsHs
C2Hs0OH
C2HsCOOH
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15

The fertiliser ammonium nitrate is manufactured from ammonia by a two-stage
process.
Stage 1: NH3 + 202 2> HNO3 + H20

Stage 2: HNO3z + NH3 = NH4NO3

What is the maximum mass of fertiliser that can be made if only 17 tonnes of
ammonia is available?

34 tonnes
40 tonnes
80 tonnes
97 tonnes

ooOw>»

68 g of impure hydrogen peroxide decomposes in the presence of manganese(IV)
oxide to give 1.2 dm? of oxygen gas at room temperature and pressure.

2H202 > O2+ 2H0
What is the percentage purity of the hydrogen peroxide?

A 25%
B 5.0%

C 10.0%
D 15.0%

One mole of compound X gives three moles of ions in aqueous solution. X reacts
with ammonium carbonate to give an acidic gas.

What is compound X?

A sulfuric acid

B ethanoic acid

C calcium hydroxide
D sodium hydroxide

In which pair of substances, does each have a giant molecular structure?

methane, silica
diamond, silica
diamond, iodine
iodine, methane

oo w>
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Which of the following salts is incorrectly matched with its method of preparation?

salt method of preparation
A silver nitrate add excess silver to warm dilute nitric acid
B | ammonium sulfate titrate aqueous ammonia with dilute sulfuric acid
C lead(II) chloride | mix aqueous lead(II) nitrate and dilute hydrochloric acid
D iron(I1I) sulfate add excess iron(III) oxide to warm dilute sulfuric acid

Which one of the following is not a redox reaction?

A Mg +2HCI > MgCl + H;

B Mg(OH), + 2HCI > MgCl + 2H20

C Cu+ 2H2S04 - CuSOq4 + 2H20 + SO,

D Cu+4HNOs > Cu(NOs), + 2H20 + 2NO,

What is the role of hydrogen peroxide as shown in the reaction?

Ag20 + H2O2 2 2Ag + H20 + O2

a catalyst

a reducing agent

an oxidising agent
a dehydrating agent

oOoOw>

Lead(II) oxide is reduced in the apparatus shown.

B part X L part Y .

| lead(II) oxide | e ——

- | | excess of |

= :‘JL ,.,»L\ EILI — hydrogen

hydrogen ! T ; ;
heat

drying |
agent !

How do the masses of parts X and Y of the apparatus change?

X Y
A decreases decreases
B decreases increases
C increases decreases
D increases increases
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20

21

22

A 25 cm? of phosphoric acid, HsPO4, contains 0.025 mole of the acid.
What is the hydrogen ion concentration in the solution?

0.25 mol/dm?
1.00 mol/dm?3
2.00 mol/dm?
3.00 mol/dm?

oo w>»

The carbonate of metal X is a white solid. It decomposes when heated. Carbon
dioxide and a yellow solid oxide are formed.

What is metal X?

iron
lead
copper
sodium

ooOw>»

The diagram shows apparatus for measuring the volume of hydrogen given off when
an excess of dilute hydrochloric acid is added to powdered metal. The volume of
gas is measured at room temperature and pressure.

~_dilute hydrochloric acid

_ graduated tube

metallic _
powder

The experiment is carried out three times, using the same mass of powder each
time but with different powders:

e pure magnesium
e pure zinc

e a mixture of magnesium and zinc

Which powder gives the greatest volume of hydrogen and which the least volume?

greatest volume of Ho least volume of Hz
A magnesium zinc
B magnesium the mixture
C zinc magnesium
D zinc the mixture

©BGSS 2022



23 The table shows the results of adding weighed pieces of nickel metal in salt
solutions of metals P, Q, Rand S.

24

25

solution initial mass of nickel /g | mass of nickel after 15 minutes /g
P 6.0 5.0
Q 6.0 5.5
R 6.0 4.5
S 6.0 0.0

Which of the following statements is correct?

A S could be nickel(II) chloride solution.
B Metal R can displace the metal in solution S.

C The metal R is higher than nickel in the reactivity series.
D The metal P is higher than metal Q in the reactivity series.

Iron rusts when exposed to oxygen in the presence of water.

Which of these methods will not slow down the rate of rusting of an iron roof?

painting it

oOw>

coating it with plastic
galvanising it with zinc
attaching strips of copper to it

Three stages in making steel from iron ore are listed.

P carbon dioxide reacts with carbon
Q basic oxides and oxygen are added
R haematite is reduced

In which order do these stages occur?

P-Q—->R
P>R->Q
Q->P—>R
R->Q->P

ooOw>»
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26 In the circuit below, the lamp lights up.

electrodes

substance X

What could X be?

liquid ethanol

solid sodium chloride

a solution of ethanol in water

a solution of sodium chloride in water

ooOw>»

27 The diagram shows the apparatus used to electrolyse lead(II) bromide using inert
electrodes.

lamp — .:.

" lead(II) bromide

Why does the lamp light up only when the lead(II) bromide is melted?

There are no ions in solid lead(II) bromide.

Electrons flow through the lead(II) bromide when it is melted.

The ions in lead(II) bromide are free to move only when the solid is melted.
Bromine atoms in the lead(II) bromide are converted to ions when it is melted.

OO w>»
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A molten compound is electrolysed. Two atoms of X are deposited at the negative
electrode at the same time as three atoms of Y are deposited at the positive
electrode.
These results show that:

Xisa...... 1. X

Yisa....... 2., X

The formula of the compound is ....... 3....... :

How are gaps 1, 2 and 3 correctly completed?

1 2 3
A metal non-metal X3Y2
B metal non-metal X2Y3
C non-metal metal X3Y2
D non-metal metal X2Y3

The results of three halogen displacement experiment are shown.

. halide solution
experiment | halogen added X Y- 7
1 X2 - Y. displaced Z, displaced
2 Y2 no reaction - no reaction
3 2> no reaction Y. displaced -
What are halogen X, Y, Z7?
X Y Z
A bromine chlorine iodine
B bromine iodine chlorine
C chlorine bromine iodine
D chlorine iodine bromine
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R, S and T are three elements in the same period of the Periodic Table.

¢ R forms an oxide which dissolves into aqueous sodium hydroxide only
e S forms an oxide which dissolves into dilute sulfuric acid only

e T forms an oxide which dissolves in both aqueous sodium hydroxide and
dilute sulfuric acid

If R, S and T are placed in order of increasing number (lowest atomic number first),
which order is correct?

R,ST

oY

3 )

oo m>
-]
n—-
P N7

When solid X is dissolved in water, an endothermic change takes place. When 5 g
of X are completely dissolved in 1000 cm?® of water, a temperature change of 10°C
occurs.

Which temperature change occurs when 5 g of X are completely dissolved in
500 cm? of water?

A adecrease of 5°C
B anincrease of 5°C
C adecrease of 20°C
D anincrease of 20°C

The energy profile diagrams show how adding a substance X to a reaction mixture
changes the reaction pathway.

A

_without X

energy reactants

products

reaction pathway

Which change is likely to be observed when X is added to the reaction mixture?

The speed of reaction increases.

The speed of reaction decreases.

The reaction become less exothermic.
The reaction become more exothermic.

oo w>»
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33 Dilute hydrochloric acid was reacted with magnesium ribbon and the volume of
hydrogen evolved was measured for the first 80 s.

34

35

40
30 T
ItotaI . i
volume o .
hydrogen 20 A
produced/cm? =
10 Ee=can
0 1

0 10 20 30 40 50 60 70 80

time from start of reaction/s

What was the average rate of production of hydrogen?

oOOw>

0.4 cmd/s
2.5 cmd/s
4 cmd/s

40 cm3/s

In the Haber process, nitrogen and hydrogen react to form ammonia.

Na(g) + 3Ha2(g) — 2NHa(g)  AH = -92 kJ/mol

Which factor decreases the speed of reaction?

A
B
o
D

addition of a catalyst
increasing the pressure
increasing the temperature
decreasing the temperature

An 80 cm? sample of air is trapped in a syringe. The air is slowly passed over
heated iron in a tube until there is no further decrease in volume.

k

iron

[TTTT IIIIIIIH]IIIIIIIII[IIIIIIIIII \ |VWW"WWWH_FH

r )

80cm? of air
heat

When cooled to the original temperature, which volume of gas remains?

oOw>

16 cm?®
20 cm?®
64 cm?
80 cm?3
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36 Butane and methylpropane are isomers.
Which formula is different for the two isomers?

general formula

empirical formula
structural formula
molecular formula

oo w>»

37 When 1 volume of gas X reacts with exactly 5 volume of oxygen it forms carbon
dioxide and water only.

What is gas X?

A methane
B ethane
C propane
D butane

38 The repeating units of two polymers, X and Y, are shown below.

X
—o—( J—o—~—©—~—
Co i
—o— (o Do
What are X and Y?
X Y
A nylon Terylene
B starch Terylene
C protein starch
D nylon protein
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39 An aqueous solution of a compound of formula CoHsO> reacts with sodium
carbonate, liberating carbon dioxide.

What is the structural formula of the compound?

SN LB H\C/O\C/H
C=C 2NN
H—O0 0—H H O H
C H 5 D P .
|7 AN
=gl 0—C—H
| O—H I
H ¥

40 In the polymerisation of propene to poly(propene), there is no change in

melting point.

structural formula.
molecular formula.
percentage composition.

ooOw>
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