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A gas X is insoluble in water and less dense than air. An impure supply of moist gas X contains a
water-soluble impurity.

Step 1
gas
supply
of X
water
drying water
agent

In which order should the pieces of apparatus shown be joined together after Step 1 to collect a
pure, dry sample of X?

A 2,34 B 2,35 C 3,2,5 D 3,24
The diagram shows a chromatogram obtained when a single dye is analysed.
Three measurements, X, y and z are shown.
" final position of
% solvent front
T e final position of dye
y
| original spot of dye
7 S EEETEEE TR o -
; air _——— original level
of solvent
How is the R value of the dye calculated?
A X B y C X D y
X+y xX+y x+y+z xt+ty+z

Solid samples of ammonium chloride, lead(ll) chloride and sodium chloride were accidentally mixed
together. Which of the following sequences outlines the best method to obtain the pure dry sample
for each substance?

A dissolving, filtration, sublimation, crystallisation

B dissolving, fractional distillation, filtration, evaporation
C  sublimation, dissolving, filtration, evaporation
D

sublimation, filtration, evaporation, crystallisation
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When heated steadily, an impure solid R melted over a range of 121 °C to 126 °C. Which of the
following could be the melting point of R?

A 120 °C
B 121 °C
C 125°C
D 128 °C

The apparatus below is used to show the diffusion of gases. Which pair of gases X and Y would
cause no movement of the water?

7
Eﬁr—ﬁ coloured water

X Y
A CO NO-
B CO; CoHe
C N2 CoH4
D C2H4 CoHs

Benzene, CsHe, melts at 5.5 °C and boils at 80.1 °C.

Which statement best describes the changes in benzene as benzene is heated from room
temperature to 90 °C?

A Benzene molecules lose energy and eventually, they move about freely.

B Benzene molecules gain energy and eventually, they vibrate and slide past one another.
C Benzene molecules lose energy and eventually, they vibrate about their fixed positions.
D

Benzene molecules gain energy and eventually, they move about freely.
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A new substance was discovered and a series of experiments were conducted on it. Which
observation suggests that the substance cannot be an element?

A It had a fixed melting point.

B Electrolysis of the molten substance gives two products.
C It dissolved in water to give a colourless solution.
D

When heated in air, it could form two oxides.

Which diagram best shows the structure of an alloy?

B

" e o

Three atoms M, E and T have mass numbers of 235, 238 and 239 respectively. M has 92 protons;
E has 92 neutrons and T has 147 neutrons. Which of these atoms are isotopes?

A M,Eand T B M and E

C Mand T D Eand T

Two particles having the same number of protons and neutrons but different numbers of electrons
could be

A an atom and a molecule of the same element.

B an atom and an ion of the same element.
C ions of two different elements.
D

an atom and an ion of different elements.
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The table below shows information for five elements.

The symbols used here do not represent the actual chemical symbols of the elements.

Which two elements are in the same Group of the Periodic Table?

A
C

When a sulfur atom becomes a sulfide ion, the following changes could take place:

element P Q R S T
mass number 16 24 27 39 88
number of 8 12 14 20 50
neutrons

P and R
QandS

B
D

Pand S
QandT

I the atomic number of sulfur increases by 2

Il the atom gains 2 electrons

i the mass number of sulfur increases by 2

v the ion formed has a 2+ charge

Which of the following options is correct?

A

B
C
D

The table below gives the number of protons, neutrons and electrons in particles |, J, K, L and M.
The symbols used here do not represent the actual chemical symbols of the elements.

Which of the patrticles will form an ionic compound with | and what is the corresponding formula of
the compound formed.

[, I'and IV only
| and Il only

Il and IV only
Il only

particle protons neutrons electrons
I 8 8 10
J 17 18 17
K 12 12 12
L 11 12 10
M 7 7 7

particle formula of compound
A J Jal
B K Kl
C L Lol
D M Ml
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14 The table below shows the electrical conductivity of four substances:

substance electrical conductivity
W does not conduct under any condition
X conducts when dissolved in water
Y conducts when molten
Z conducts when solid and when molten

Which of the following correctly identifies W, X, Y and Z?

\W X Y Z
A CH3OH NHs Al>,O3 Au
B NH3 Al>,O3 CH3OH Au
C NHs CH3OH Al>,O3 Au
D Al2O3 NHs Au CH3OH

15 Excess aqueous lead(ll) nitrate is added to aqueous potassium iodide. The precipitate formed is
removed by filtration.
What ions are present in the filtrate?

A pPp*andI

B K*,NOs ,H"and OH

C  K*,Pb%,NO;s, H and OH
D

K*, Pb* 1", NOs , H" and OH"

16 The melting point of aluminium oxide is much higher than melting point of calcium oxide. Which
statement explains this?
A A calcium ion has a smaller charge than an aluminium ion.
B A calcium ion has more protons than an aluminium ion.
C A calcium ion has more shells of electrons than an aluminium ion.
D

Calcium is more reactive than aluminium.

17 The formula of thalium sulfate is TI.SO4 and that of ammonium vanadate is NH4sVO3. Which of the
following represents the formula of thalium vanadate?

A TLVOs
B TIVO.
C  TI(VOs)
D TIVO;
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18 Monosodium glutamate, commonly called MSG, is a popular seasoning and flavour enhancer.
If the relative molecular mass of MSG is 169, and the formula of MSG is known to be CsHgXO4Na,
what is the element X in the compound?

A Chlorine
B Nitrogen
C Silicon
D Sulfur

19 A compound contains 0.291 g of carbon, 0.0484 g of hydrogen, 0.230 g of fluorine and 0.430 g of
chlorine. The empirical formula of this compound is

A CHFCI

B C2H2FCI
C C2H4FCI
D CH4FCI

20 8 g of a sample of X203 contains 0.1 mole of element X.
What is the mass of X in the sample?

A 16g
B 24g
C 5649
D 11.2g

21 Molecules of hydrogen(Hz) and chlorine(Cl;) are produced when hydrogen chloride(HCI)
decomposes. The equation for the decomposition is:

2HCI (g) > H2 (g) + Cl2 (9)

Hydrogen chloride was added to a container which already contained some hydrogen. After the
hydrogen chloride has decomposed for some time, the volumes of hydrogen chloride, hydrogen
and chlorine in the container were determined. The volumes measured in cm?® at room conditions,
before and after the reaction are shown in the table.

HCI H» Cl,
Before 200 20 0
After X 100 80

What is the value of X?

A 0
B 20
C 40
D 160
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22 Which element in the table is most likely to be a transition metal?

element | melting point(°C) density(g/cm?) number of
chlorides known
A -7 3.10 3
B 113 2.07 1
C 1083 9.92 2
D 1521 1.12 1

23 Some properties of Group | elements are given.

I reducing power
Il density
i melting point

For which properties does the following order of elements apply?

(lowest)  potassium < rubidium < caesium  (highest)

A [l only

B | and Il only
C [ and 11l only
D [, I'and 111

24  Dry hydrogen gas is passed over a powdered solid and then through a cooled U-tube before the
excess of hydrogen is burned in air.

powdered solid
\ _excess hydrogen

, { f\\ burning in air

Sr‘/ ._Lv] 3 \,. __I::]
hydrogen — A NSRS T

colourlass liquid

The U-tube contains a colourless liquid.

Which test could be used to show that the liquid is pure water?
It turns anhydrous copper(ll) sulfate blue.

It freezes exactly at 0 °C.

It turns cobalt(l) chloride paper pink.

OO0 w >

When it reacts with sodium, hydrogen is formed.



25 Which reaction(s) produces hydrogen gas?

reaction 1: potassium with water
reaction 2: zinc with steam

reaction 3: copper with dilute hydrochloric acid

1 only
1 and 2 only
2 and 3 only

o 0O o >

All of the above

26 Four statements about the recycling of metals are listed.

More energy is required to mine and extract a metal than to recycle it.
The recycling of metals involves transport, separation and reprocessing.

Some metals are present in Earth’s crust in very small quantities.

A W DN PP

People in the future will need metals.

Which statements give valid reasons in recycling of metals.

A 1land?2 B 1land3 C 2 and 4 D 1,3and4

27 The colours of an indicator X in solutions of different pH are shown below :

0 14
P ' 2 3 45 6 7 8 9 10 11 1213 |
T T T T T T T T T T TTT]
‘red ':)rang'e‘ yellow -

Which pair of solutions cannot be differentiated by using indicator X?

A agueous solutions of ammonia and sulfuric acid at the same concentration

B agueous solutions of ammonia and sodium chloride at the same concentration

C agqueous solutions of hydrogen chloride and ethanoic acid at the same
concentration

D aqueous solutions of sodium hydroxide and ethanoic acid at the same

concentration
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28 An unknown sample of a mixture of two solids was heated strongly in a boiling tube. The gaseous
products produced were collected in dry test tubes.

The following were observations of the gaseous products:

1 colourless and odourless
rekindles a glowing splint
3 volume of the gases collected in the test-tube decreased when the test-tube of

gaseous products was inverted over aqueous sodium hydroxide

What could be the gaseous products collected on heating the mixture of the two solids?

ammonia and oxygen
nitrogen and oxygen

carbon dioxide and oxygen

O 0O wm >

all of the above

29 The table gives information about the solubilities of the hydroxides, carbonates, and sulfates of
calcium, sodium and zinc.

What is the best way of making zinc carbonate?

A Add aqueous sodium hydroxide to solid zinc hydroxide and then bubble in
carbon dioxide gas.

B Add water to a mixture of solid zinc sulfate and solid calcium carbonate.

C Add water to solid zinc sulfate and then add in aqueous sodium carbonate.

D Add solid calcium hydroxide to aqueous zinc sulfate and then bubble in

hydroxide carbonate sulfate

calcium slightly soluble insoluble slightly soluble
sodium soluble soluble soluble
zinc insoluble insoluble soluble

carbon dioxide gas.
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30 Curve | in the diagram below was obtained from the decomposition of 100 cm?® of 1 mol/dm?3
hydrogen peroxide solution, catalysed by manganese(lV) oxide.

Total |
volume of &
oxygen gas
produced

> time

This can be represented by the equation

2H202(8Q) — 2H20 (|) + Oz(g)

With reference to the graph above, which alteration to the conditions would produce curve [1?

A using less manganese (1V) oxide

B lowering temperature

C adding some 0.1 mol/dm?® hydrogen peroxide solution
D

using a better catalyst

31 The energy profile diagram for the reversible reaction 2NHs(g) = Na(g) + 3Hz(g) is shown.

energy

progress of reaction

What is the activation energy of the reverse reaction?

A X B vy C (x+y) D x-y)
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32 In which equation is the sign of the energy change, AH, shown correctly?

equation AH
A | 12(g) 2 12(s) negative
B | C(s) + Ozx(g) > CO2(q) positive
C | CO2(g) » C(g) + 20(0) negative
D | HCI(aq) + NaOH(aq) = NaCl(aq) +H20(I) positive

33 Rubidium is above sodium in the reactivity series.
What is formed when concentrated aqueous rubidium chloride is electrolysed?

products
negative electrode positive electrode
A chlorine hydrogen
B hydrogen rubidium
C hydrogen chlorine
D rubidium chlorine

34 The apparatus shown below was set up to copper plate the metal spoon.

®
P

copper (ll) sulfate
solution "‘

The electroplating did not work.
What was the mistake in the apparatus?

A A variable resistor should be included in the electrical circuit.
B Dilute sulfuric acid should be used as the electrolyte.

C The copper electrode should all be in the solution.
D

The spoon should be the negative electrode.



13

35 Which statement is true about the hydrogen-oxygen fuel cell?

O 0O o >

Hydrogen gas is oxidised at the negative electrode to form water.
Hydrogen gas is reduced at the negative electrode to form water.
Oxygen gas is oxidised at the negative electrode to form hydroxide ions.

Oxygen gas is reduced at the negative electrode to form hydroxide ions.

36 One of the fractions obtained by the fractional distillation of petroleum oil contains molecules with
1 to 4 carbon atoms in them. Which of the following molecules can be found in this fraction?

o 0O o >r

ethane, ethanol, butane
ethane, propanol, methanoic acid
ethane, propene, pentane

methane, ethane, propane

37 Which physical property of the alkanes does not increase as relative molecular mass increases?

A

B
C
D

viscosity
solubility
melting point

boiling point

38 The reaction between a hydrocarbon CxHioand chlorine can be represented as follows.

CxHio (g) + 2Cl2(g) — CxHsCl2(g) + 2HCI (g)

Which of the following is a correct statement?

O 0O W >

It is an addition reaction.
The molecular formula of the hydrocarbon is CsHio.
Ultraviolet light is an essential condition for the reaction to take place.

High temperature, high pressure and a catalyst are required in the reaction.
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39 In an artificial hip joint, bone cement is used to attach the poly(ethene) cup for the joint to the pelvic
girdle. Bone cement is formed by the polymerisation of methyl 2-methyl propenoate and the process
is highly exothermic.

CH;
I
CH:ZC

I
CO,CH;

methyl 2-methylpropenoate

Which of the following are correct statements about this polymerisation?

1 The repeat unit of the polymer is
CHs
— CH; — (|3 —
c|;02<:H3
2 Less energy is released in forming the C — C bonds than absorbed in breaking
a C = C bond.

3 The formation of the cement occurs by additional polymerisation.

A 1 and 2 only
B 2 and 3 only
C 1 and 3 only
D 1, 2 and 3 only
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40 The diagram shows the structure of a small molecule.

CH, H
\C C/
d AN

H H

Which chain-like molecule is formed when these small molecules link together?

A B
stT <|3H3T CH,H CH,H
ERERE ——g—d—c—
CH,H CH,H }L |L IL ||4
C D
?Hs?Hs?Hs?Ha CH,H CH,H
—c—c—?—c— _é_é_ | _(I:_
LoD B
CH; CH; CH; CH, H CH,H CH,

End of Paper
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The Periodic Table of Elements
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