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1 The diagram shows a beaker filled with hydrogen gas inverted over a porous
pot containing carbon monoxide.

beaker ~_ ——
hydrogen —§

porous pot —

carbon monoxide —

.J .

-— water

TR

The water level on the right hand side of the U-tube moves. Which of the
following statements is not true?

A Hydrogen diffuses into the pot faster than carbon monoxide diffuses
out of the pot.

B The pressure in the pot increases and then decreases.

C The water level goes back to the original level at the end of the
experiment.

D The water level on the right hand side of the U-tube drops and then
rises.



2 A beaker of pure water has been boiling for 20 minutes. Which of the following
diagrams represents the particles present in the bubbles inside the boiling
water?

O represents a hydrogen atom and @ represents an oxygen atom

A B C D

CO%~GOG.GGSD€
2 ‘Qlec® @

(EMPTY SPACE)

3  The boiling points of some elements are given in the table.

element boiling point / °C
X -138
Y -155
Z -143

A mixture of elements X, Y and Z is heated from -162 °C to -142 °C.
Which of the elements would remain in the liquid state at -142 °C?

A X only
B Xand Y only
C Y and Z only

D X,YandZ



4

Zinc sulfate can be separated from chalk using four processes.

Which is the correct order for separation to take place?

A

B
C
D

dissolving, evaporation, crystallisation, filtration
dissolving, filtration, evaporation, crystallisation
filtration, crystallisation, evaporation, dissolving

filtration, evaporation, crystallisation, dissolving

Which condition must be satisfied for separation of substances to occur in
paper chromatography?

W

o 0O

The mixture contains substances of the same R value.
The mixture must be placed so that the spot is on the solvent line.

The mixture must be soluble in the solvent.

The mixture must contain substances that have different boiling
points.

If a 10 cm? pipette were not available, which one of the following procedures
would you use to measure a 10 cm? portion of a solution for an accurate

titration?
A measure 10 cm? from a beaker
B measure 10 cm?® from a burette
C measure 10 cm?® from a measuring cylinder
D measure 20 cm? from a pipette and divide the solution into two

equal parts



7  The graph gives the melting points of mixtures of lead and tin.

400+ -400
m.p. of
pure lead
300 -300
melting m.p. of
point/~C pure tin
200 - —-200
100 -100
|
0 50 100

% tin in the mixture

Which statement is not correct?

A All mixtures of lead and tin have lower melting points than both pure
lead and pure tin.

Pure lead has a higher melting point than pure tin.
C The addition of lead to tin lowers its melting point.

The addition of tin to lead lowers its melting point.



8 The diagrams show the spacing of molecules in a substance at atmospheric
pressure but at two different temperatures.

at-150°C __at-100°C
O @)
O
®
O o O

Which substance could the diagrams represent?

substance melting point / °C boiling point / °C
A -183 -89
B -182 -162
C -169 -104
D -114 -85

9 The diagrams show the nuclei of five different atoms.

key

O neutron

@ proton

/00, L00N\

— /00 (Cec @ (o ®CO)
AN N (MY al O~~0@
[~ N 00 @0 \ 00 &/ \ OOVYe
LO) | | W / ‘o/ \ o/
Y e e/ \9 o’ @ /
atom1l atom?2 atom 3 atom 4 atom 5

Which two atoms are isotopes of the same element?

A atoms 1 & 2
B atoms 2 & 3
C atoms 3 & 4
D atoms 4 & 5



10 An ion X?* contains 19 neutrons and 18 electrons. Which of the following
shows the proton number and nucleon number of X correctly?

proton number nucleon number
A 16 35
B 18 37
C 19 38
D 20 39

11 The elements X and Y form the compound XY2. The compound does not
conduct electricity in the solid and molten state.

What is the correct electron arrangement of the atoms X and Y?

atom of X atom of Y
A 2,1 2,6
B 2,2 2,7
C 2,6 2,7
D 2,7 2,6

12 Which substance contains both ionic and covalent bonds?
A calcium sulfate
B nitrogen dioxide
C phosphorus trichloride
D

sodium bromide



13 Which statement best explains why calcium oxide has a higher melting point
than sodium oxide?

A The covalent bonds in calcium oxide are stronger than the ionic
bonds in sodium oxide.

B The electrostatic forces of attraction in calcium oxide are stronger
than that in sodium oxide.

C The intermolecular forces of attraction in calcium oxide are stronger
than that in sodium oxide.

D The metallic bonds in calcium oxide are stronger than that in sodium
oxide.

14  The table below shows the properties of substances X and Y.

substance X Y
melting point / °C high low
solubility in water soluble soluble
SO|UbI.“ty n insoluble soluble
organic solvent

electrical Conducts only in molten Conducts only in
conductivity and aqueous state agueous state

Which of the following options indicates the identity of X and Y correctly?

X Y
A copper hydrogen chloride
B graphite sodium oxide
C sodium silicon
D sodium chloride sulfur dioxide




15

16

17

A sample of nitrogen, of mass 5.00 g is completely converted into an oxide of
nitrogen. The mass of the oxide formed is 19.30 g.

What is the empirical formula of the oxide?

A NO
B NO2
C N20Os3
D N20s

20.0 cm? of 0.100 mol/dm? potassium hydroxide is completely reacted with
20.0 cm? of sulfuric acid solution.

What is the concentration of potassium ions in the resultant solution?

0.050 mol/dm?
0.100 mol/dm?
0.250 mol/dm?
0.300 mol/dm?

OO0 w>

Carbon monoxide can react with oxygen to form carbon dioxide as shown in
the equation below:

2CO(g) + O2(g) > 2CO0O2(0)

In this reaction, 3 moles of carbon monoxide and 2 moles of oxygen are
mixed. When the reaction is complete, there will be

0.5 mole of oxygen unreacted.

1 mole of carbon monoxide unreacted.
2 moles of carbon dioxide produced.

4 moles of carbon dioxide produced.

o0 w>»

10



18

19

The main ore of zinc is zinc blende, which is mainly zinc sulfide, ZnS. When
zinc blende is burnt in air, the following reaction takes place:

2ZnS(s) + 302(g) = 2ZnO(s) + 2S02(g)
194 g of impure zinc blende sample is burnt in excess oxygen to produce

43.2 dm? of sulfur dioxide. What is the percentage purity of zinc sulfide in the
sample?

A 80.0%
B 85.0%
C 90.0%
D 95.0%

Three substances were added separately to agueous potassium sulfate and
agueous potassium carbonate. The three substances were

1 aqueous ammonia
2  barium nitrate solution

3 dilute hydrochloric acid

Which substance(s) would give different observations upon addition?

A 1lonly
B 3only
C land2
D 2and3

11



20  There are two unlabelled test tubes. One contains aqueous ammonium nitrate
while the other contains aqueous sodium nitrate. Which test could identify the

solutions?
A add agueous ammonia and warm
B add aqueous sodium hydroxide and warm
C add aqueous sodium hydroxide, aluminium foil and warm
D add dilute hydrochloric acid and warm

21  Which of the following sets of aqueous solutions will form only a colourless
solution when mixed together in the same conical flask?

NaOH, FeCl3, NaCl

Ba(NO3)2, K2SO4, H2SO4

CuSOg4, KCI, H2SO4

KNOs, NaOH, Na2S0a4

o O o »r

22 A farmer adds ammonium nitrate to the soil to increase its nitrogen content.
He then proceeds to add calcium hydroxide in order to neutralise the excess
acid in the soil.

Why is this not a good idea?

A Calcium hydroxide will cause the soil to become excessively alkaline.
B  Calcium hydroxide will react with ammonium nitrate to release
ammonia gas.

C  Calcium hydroxide will react with ammonium nitrate to form calcium
nitrate.

D  Calcium hydroxide will make ammonium nitrate insoluble in water.

12



23  Dilute nitric acid has a pH of 1.
Which substance(s) will affect the pH of the acid when added to it?

1 zinc metal
2  zinc chloride solution
3 zinc nitrate solution

A 1lonly
B 3only
C 1and2only
D 1land3only

24  The table shows information about three indicators.

indicator colour at pH 1 coploHu?tc\;lvgilcghes colour at pH 12
thymol blue red 3 yellow
congo red blue 5 red
phenolphthalein colourless 10 pink

The following colours are observed when an aqueous solution X is added to
each of the indicators separately.

thymol blue congo red phenolphthalein

yellow red pink

Which statement describes aqueous solution X correctly?

The pH of X is at least 10.
X could be aqueous sodium chloride.

X could be pure water.

O 0O W >

X is an alkaline.

13



25

The reactions of four different oxides W, X, Y and Z with hydrochloric acid and

sodium hydroxide solution are shown.

hydrochloric acid sodium hydroxide
w v X
X v v
Y X X
Z X v

(V) means there is a reaction and (X) means there is no reaction.

Which row shows the correct types of oxide?

W X Y Z
A acidic amphoteric neutral basic
B amphoteric acidic basic neutral
C basic amphoteric neutral acidic
D neutral basic amphoteric acidic

Dilute sulfuric acid was added to aqueous barium hydroxide until the acid was in
excess.

Which graph best represents the variation in the total number of mobile ions in the
solution?

B

L/

i

N

0 » 0 :

amount of acid added

Number of mobile ions
Number of mobile ions

amount of acid added

2 2

2 o

2‘ C E‘ D
) )

o

z £

S ©

5 2

£ E

2 2

___’ %
0

amount of acid added - amount of acid added

14



27 Francium is a Group | element.

Using only this information, what can be deduced about francium?

It has a high melting point.

It forms coloured compounds.

It is a more reactive metal than sodium.
It is denser than water.

OO0 w>

28 The diagram shows the position of elements W, X, Y and Z in the Periodic
Table.

These letters are not the chemical symbols of the elements.

w X

Which statement is not correct?

W and Z could react together to form a compound WZ.
W has a melting point that is lower than that of Z.

X could form an oxide X20s.

Y could form an oxide YOo..

OO W >

15



29

30

Elements X and Y are in Group VIl of the Periodic Table. X is a liquid at room
temperature. Y is a solid at room temperature.

Which statement(s) is/are correct?
1 ElementY has more protons than element X.

2 Molecules of Y have more atoms than molecules of X.
3 Y displaces X from aqueous solution of X to form aqueous solution of Y.

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

X, Y and Z represents different halogens. The table below shows the results
of nine experiments in which aqueous solutions of X2, Y2 and Z» were
separately added to aqueous solutions containing X, Y-and Z-.

X (aq) Y(aq) Z'(aq)
X2(aq) no reaction no reaction
Yz(aq) Xz formed Z> formed
Z2(aq) X2 formed no reaction

Which row identifies the halogens correctly?

X Y Z
A bromine chlorine iodine
B chlorine bromine iodine
C iodine chlorine bromine
D iodine bromine chlorine

END OF PAPER
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