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1 At which temperature does a dilute solution of sodium chloride begin to boil?
90°C

98°C

100°C

o o W »

102°C

2 Samples of pure and impure aspirin were analysed using chromatography. The resulting
chromatogram is shown below.

solvent front

= 6.0 cm Key
X = impure aspirin

' 4.4 cm .
Y = pure aspirin

QO O | 22cm

start line -

1.0cm

0.0 cm

The impure sample of aspirin was contaminated with one of the raw chemicals used
during production.

What is the R value of the chemical?

A 024
B 0.37
C 0.68
D 0.73

4E PRELIM EXAM 2024 6092/01



3

3  Four mixtures, each containing two substances, are shown in the table.
The two substances need to be separated and collected.

Which row is correct?

mixture separation method
A ethanol and methanol evaporation
B ink and water chromatography
C oxygen and nitrogen fractional distillation
D sand and calcium sulfate filtration

4 In which changes do the particles move further apart?

1 A gas is heated from 0°C to 25°C.
2 lodine vapour coming into contact with cold surface.
3 Pressure is applied to a gas at a constant temperature.
4 Water boiling to form steam.
A 1and2
B 1and4
C 2and3
D 3and4

5 The table gives data about four substances.

Which substance has particles in an orderly arrangement at room temperature?

melting point/°C boiling point/°C
A —101 -34
B -39 357
Cc -7 59
D 113 445
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6 A gasZ is less dense than air, very soluble in water and is alkaline.
Which method is used to collect a dry sample of the gas?

A B
dry Z
Z —~ / z
'__\XJ [ fused
- ‘ws s o o s e g i .
T I 3 water calcium
B chioride e
C D
dry Z
dry Z
ZZ —
Z = °o°°08 Rdo
calcium Is concentrated
sulfuric acid

oxide

7 Gases can diffuse through porous pots. The diagram shows a beaker full of nitrogen
inverted over a porous pot containing carbon monoxide.

beaker
nitrogen

porous pot

carbon monoxide

water

[ |

'1'1'['1\'\1'1]

The water level does not move.

Which statement explains this?

A Both gases are insoluble in water.
B Both gases are neutral.
C Both gases have the same molecular masses.

D Both gases have two atoms in a molecule.
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8 Substances can be elements, compounds or mixtures.

Which row is correct?

element compound mixture
A carbon glucose petroleum
B nitrogen brass air
C oxygen carbon dioxide methane
D zinc steel seawater

9 The symbols Oand @ represent atoms of different elements.

Which diagram shows a mixture of elements?

A

Ay

oo

* 0%

10 Two particles K and L have the composition shown in the table.

particle | number of electrons | number of neutrons | number of protons
K 10 12 11
L 18 20 20

What are particles K and L?

A
B
(o
D

4E PRELIM EXAM 2024
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non-metal atoms
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11 Two particles have the symbols 38Fe?* and 55Co%*.
Which statement about these particles is/are correct?

They contain the same number of electrons.

They contain the same number of neutrons.

They have different number of protons, neutrons or electrons.
They have the same mass number.

AP WON -

1 and 2 only
1 and 4 only

2 and 4 only

o O W »

3 only

12 The octet rule may or may not be obeyed by the atoms in the chlorite ion, CI/O;".
Which is the correct structure of the chlorite ion?

A g

:0:Cl50 _ :0 (:D:I"‘O"—
c 0

:0:Cl15 0 _ :0:Cl: O _

13 The relative molecular mass of liquid P is 60. P contains 40.0% carbon, 6.70% hydrogen
and 53.3% oxygen.
Which row shows the correct empirical and molecular formulae of P?

empirical formula molecular formula
A CH20 CH20
B CH20 C2H402
Cc CH3O C2HsO2
D C2H40: C2H402
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14 Hydrogen sulfide reacts with sulfur dioxide to produce sulfur.

H2S (aq) > S (s) + 2H" (aq) + 2e”
S0z (aq) + 4H* (aq) + 4e” > S (s) + 2H.0 (1)

How many moles of hydrogen sulfide are needed to produce one mole of sulfur?

3
o

O (@] vy) >
NIW WIN W]R
3 3
e 9o

N
3
o

15 A student made calcium chloride by reacting 15.0 g of calcium carbonate with
hydrochloric acid. The equation for the reaction is

CaCOs3 + 2HCI > CaCl; + CO2 + H20
The percentage yield of calcium chloride was 85%.

Calculate the mass of calcium chloride the student actually produced.

A 138¢g
B 14.2g
C 16.2g
D 16.7g

16 Elements X and Y combine to form a covalent compound.
Atoms of X have more protons than atoms of Y.
Atoms of Y have more valence electrons than atoms of X.

Which statement is correct?

A Atoms of X have more electron shells than atoms of Y.
B lons of X are positively charged.
C XandY are in the same period of the Periodic Table.

D XandY are in the same group of the Periodic Table.
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17 The elements in Group 1 of the Periodic Table show trends in both their reactivities and
their melting points. Rubidium is in Group 1.

Which statement about rubidium is correct?

It has a higher melting point than potassium.
It is more reactive than potassium.

It reacts with water to produce an acidic solution.

o o w »

It reacts with water to produce oxygen gas.

18 A solution of potassium halide and a halogen are mixed together. A reaction occurs and
the mixture darkens in colour.

What is the mixture?

bromine and potassium fluoride
chlorine and potassium iodide

fluorine and potassium chloride

o O w >»

iodine and potassium bromide

19 Which statement are true about all the noble gases?

They all have eight electrons in their outer shell.
They are insoluble in water.

They do not react to form compounds.

They exist as diatomic molecules.

A ON-

1, 2 and 3 only
1, 3 and 4 only

2 and 3 only

o O W »

3 and 4 only

20 Which one of the following elements burns in excess oxygen to form an amphoteric

oxide?
A carbon
B copper
C iron
D lead

4E PRELIM EXAM 2024 6092/01
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21 Aqueous ammonium chloride is warmed with an excess of aqueous sodium hydroxide.
The resulting mixture is neutralised with dilute nitric acid.
The mixture is then mixed with aqueous silver nitrate.
The precipitate is filtered off and the filtrate is evaporated to leave a white solid.

What is the white solid?

ammonium nitrate
silver chloride

sodium chloride

o o w »

sodium nitrate

22 A sample solution was tested as shown.

add excess aqueous
sodium hydroxide

solution é
% e - 1 = . - moist red litmus

K [ paper turns blue

= sample O white &
£ oM - it
- . 2~] precipitate (- -
\c -/ solution -/ forms \f)
warm the
mixture

Which ions must be present in the solution?

AP* and NOs™

A

B Ca? and NOs
C NHs*and AP*
D

NH." and Ca?*
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23 A student is provided with solutions of dilute hydrochloric acid, dilute sulfuric acid, solid
magnesium oxide, zinc carbonate and copper.

How many different salts could the student make?

o o W »
w

24 Which of the following are redox reactions?

1 Ba(NO3); + Na;SO4 — BaSO4 + 2NaNOs
2 2Fe + 3Cl; — 2FeCls
3 H2SO04 + Mg — MgSO4 + Ha

1,2and 3

1 and 2 only

1 and 3 only

o O w >

2 and 3 only

25 Which pair of metals P and Q will produce the highest voltage when used as electrodes
in a simple cell?

metal Q in a solution
L—" ofasaltofQ

metal P in a solution
of asaltof P ——

| — porous wall

metal P metal Q
A copper silver
B iron copper
C magnesium iron
D zinc silver
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26 Concentrated aqueous lithium chloride, dilute nitric acid and molten lead(ll) bromide were
electrolysed separately in experiments 1, 2 and 3.

concentrated
lithium
chloride
solution

lamp

%ﬂen lead(ll) bromide

heat

experiment 1 experiment 2
dilute
nitric
platinum acid platinum
electrodes electrodes

-

experiment 3

Which statement about the electrode products is correct?

Gases are given off at the cathode in experiments 1 and 2 only.

Metals were formed at the anode in experiments 1 and 3 only.

A
B Gases are given off at the anode in experiments 2 and 3 only.
Cc
D

Metals were formed at the cathode in experiments 1 and 3 only.

4E PRELIM EXAM 2024
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27 The diagram shows an electrolysis experiment using X and Y as electrodes.

+ =
|
|I

electrolyte

(. J

/ \

X Y

Silver is used to coat the other metal.

Which metal becomes coated with silver and which electrolyte is used?

electrolyte metal
A AgCl X
B AgCl Y
C AgNOs; X
D AgNO3 Y

28 The global atmospheric concentration of carbon dioxide has increase in the last
200 years.

What could be causing this increase?
emission from motor vehicles
photosynthesis

1
2
3  power stations using coal and oil
4  ocean uptake

1, 2 and 4 only

1 and 3 only

O W >

1, 3 and 4 only

D 1and4only
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29 A coil of copper wire is suspended in aqueous silver nitrate. Crystals of silver are
deposited on the copper wire.

Which statement is not correct?

The copper is reduced.
The reaction is exothermic.

The solution turns blue.

o O w »

The total mass of the crystals of silver increases gradually.

30 Which metal can react rapidly with steam, but reacts only very slowly with cold water?

calcium
copper

magnesium

o O w >

sodium

31 In which process is energy released?

electrolysis of water to form hydrogen and oxygen
forming a hydrogen molecule from two hydrogen atoms

fractional distillation of crude oil

o O w >

photosynthesis
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32 Zinc carbonate was reacted with an excess of dilute hydrochloric acid at room
temperature.
ZnCO3 + 2HC/ — ZnCl; + H,O + CO»

Two experiments were carried out.

Experiment 1 : 10 g of zinc carbonate in large lumps
Experiment 2 : 5 g of zinc carbonate as a fine powder

Which of the graphs is correct?

A B
1 1
volume
volume of gas p)
of gas 2 9
time time
C D
1 1
volume volume
of gas 2 of gas -
time time o

33  Which row correctly shows two ways of reducing the formation of acid rain?

reduce the amount

A plant more trees
of livestock farming

reduce the amount _
B use a catalytic converter

of livestock farming

use fuels containing

C use a catalytic converter
low levels of sulfur

use fuels containing
D plant more trees

low levels of sulfur
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34 The diagram shows the apparatus used in an experiment to reduce substance L with the
gas generated in the flask.

VR
A
L

—

”
—ex L T
i t
i heat
dilute
hydrochloric
acid K
What are substances K and L?
K L
A copper lead(ll) oxide
B lead magnesium oxide
C magnesium zinc oxide
D zinc copper(ll) oxide

35 Which statement about gases in the atmosphere is correct?

Carbon monoxide is a pollutant which causes acid rain.

A

B Catalytic converters reduce carbon monoxide to carbon dioxide.

C Methane forms photochemical smog with nitrogen oxides under sunlight.
D

Chlorofluorocarbons deplete the ozone layer in the upper atmosphere.

36 Under certain conditions, 1 mole of ethane reacts with 3 moles of chlorine in a substitution
reaction.

What is the molecular formula of the organic product in this reaction?

A CHCl
B C:Hs:Ch
C C:HiClL
D CuHsCI
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37 The energy diagram for the reaction between potassium hydroxide and sulfuric acid is

shown.

Which quantity of heat is liberated when 100 cm? of 1 mol / dm? sulfuric acid reacts with

A

16

H* (aq) + OH" (aq)

energy

AH = -54 kJ/mol

H20 (1)

100 cm? of 2 mol / dm?® potassium hydroxide?

o o W »

0.54 kJ
2.70 kJ
5.40 kJ

10.8 kJ

38 The diagram shows the breakdown of an alkane to propene.

mineral wool soaked
in liquid alkane

aluminium
oxide

water

propene

~NN

The propene is then tested with aqueous bromine.

Which information about propene is correct?

. action on
solubility of propene gas .
aqgueous bromine
A insoluble decolourised
B insoluble no reaction
C soluble decolourised
D soluble no reaction

4E PRELIM EXAM 2024
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39 A compound, X, can be  prepared by the reactions  shown.
+ KMnOyg4
+ H,SO4 + methanol
ethanol - Y - X
What is the structural formula of X?
A CH3;CH.CO2H
B CH3;CH2CO2CHj3
C CHs;CO.CHs;
D HCO;CH.CHs;
40 Compound Z has the structure shown.
H H H H
H—C—C—C—C—H
H H H O—H
Which structure is an isomer of Z?
A B
T N
H=—C C—H
H—C—CE—C—H | |
| " | H—C—H H—C—H
H—C—H O—H | |
| H O—H
H
C D
N Tl
H—(|3—C|:—C|3—(IZ-—H H—O—Cl:—Cli—Cli—Cli—H
H H (l) H H H H H
H
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The Periodic Table of Elements

Group
1 2 [ 13 | 14 | 15 | 16 [ 17 18
1 2
H He
hydrogen helium
Key 1 4
3 4 proton (atomic) number 5 6 Y ¢ 8 9 10
Li Be atomic symbol B C N (0] F Ne
Ithium berylium name boron carbon nitrogen oxygen fluorine neon
7 9 relative atomic mass 11 12 14 16 19 20
1" 12 13 14 15 16 1 18
Na Mg Al Si P S Ci Ar
sodium magnesium aluminium siicon phosphorus sulfur chiorine argon
23 24 3 4 5 6 7 8 9 10 " 12 27 28 31 32 35.5 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti \Y Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
p it scandi i h 0 iron cobalt nickel copper znc gallum germanium arsenic selenium bromine krypton
39 40 45 48 51 52 55 56 59 59 64 65 70 73 75 79 80 84
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
rubidium strontium yttrium b lybd: h it rhod! palladium siver cadmium Indium tin antimony tellurium lodine xenon
85 88 89 91 93 96 - 101 103 106 108 112 115 119 122 128 127 131
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba | lenthancids Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
caesium barium hafni 1 0 rheni, indium platinum gold mercury thallium lead bismuth g radon
133 137 178 181 184 186 190 192 195 197 201 204 207 209 - - -
87 88 89-103 104 105 106 107 108 109 110 m 112 113 114 115 116 117 118
Fr Ra actinokds Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
francium radium stherford dubnic DOrghr bohrik h dtium 0 permnicl i flerovium In 0
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
lanthanoids La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
lanthanum cernum dy dy p > ga D dyspr hol erblum thull ytterd huteti
139 140 141 144 - 150 152 157 159 163 165 167 169 173 175
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
actinoids Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
actinium thorium | p P plutoni curium berkedn i e f ) beli
- 232 231 238 - - -~ - - - - - - - -

The volume of one mole of any gas is 24 dm® at room temperature and pressure (r.t.p.).

The Avogadro constant, L = 6.02 x 10®mol™".




