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Which row shows the correct drying agent and the corresponding gas that can be
collected by upward delivery into a gas jar as shown in the set-up below?

gas ——

Iif

drying
agent
drying agent gas collected
A anhydrous calcium oxide carbon dioxide
B anhydrous calcium oxide ammonia
Cc concentrated sulfuric acid sulfur dioxide
D concentrated sulfuric acid chlorine

The diagram below shows the apparatus used to obtain pure water from aqueous
iron(II) sulfate.

thermometer

water out

condenser

H water in l Q

Which statement about the separation process is true?

Liquid Q is pale green in colour.

Liquid P becomes lighter in colour.

The temperature at T steadily rises as liquid Q is being collected.

The concentration of iron(II) sulfate in liquid P increases as liquid Q is being
collected.

oo w>»
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A mixture of propane, butane, hydrogen sulfide and carbon dioxide at —30 °C is

allowed to cool down gradually to —200 °C.

compound melting point / °C boiling point / °C
propane -188 —42
butane -135 -1
hydrogen sulfide -85 -51
carbon dioxide —78 —78

Which compound can be solidified first?

butane

carbon dioxide
hydrogen sulfide
propane

oo w>»

The apparatus shown is set up using different gases in the beakers.

air —

porous
pots

air

water

Which gases, when placed into E and F respectively, will cause the water level at X

to fall initially?

E F
A oxygen helium
B oxygen nitrogen
C helium oxygen
D nitrogen helium
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Two substances P and Q are heating and its changes on heating are recorded

below.
substance P substance Q
P, a brown liquid, which Q, a colourless liquid, breaks
separates into a few liquids with down into hydrogen gas and
different boiling points using oxygen gas using electricity.
fractional distillation.

Which classification is correct?

P Q
A compound element
B element mixture
C mixture compound
D mixture mixture

The table shows details of the particles present in an atom of potassium and in ions
of potassium and phosphorous.

formula atomic nucleon number of number of
number number neutrons electrons
K 19 39 w 19
K* 19 39 20 X
p3- 15 Y 16 z

What are the values of W, X, Y and Z7?

w X Y z
A 19 20 28 12
B 19 19 34 18
C 20 18 31 18
D 20 20 28 12
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How many electrons are not used in bonding in the molecule below?

H—C=N

oo w >
o o v A

The diagrams show the structures of two forms of carbon.

Which set of data is correct for these two structures?

conducts electricity very hard material o ﬁﬁji;:tas j
A s S T
B s T S
C T S T
D T T S

Two statements about the structure and properties of metals are given.
statement 1: Metals are malleable and have high melting points.

statement 2: Metals have mobile electrons in their structure.

Which statement is correct?

Both statements are correct and statement 2 explains statement 1.

Both statements are correct but statement 2 does not explain statement 1.

Statement 1 is correct but statement 2 is incorrect.
Statement 2 is correct but statement 1 is incorrect.

o0 w >
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The equation for the reaction between sodium and water is shown.
2Na(s) + 2H,O(/) — 2NaOH(aq) + Hx(g)

What volume of hydrogen is produced when 2.30 g of sodium reacts completely with
water?

1.2 dm?
2.4 dm?
4.8 dm?®
9.6 dm?

o0 w>

Zinc can be extracted from its compound zinc oxide by heating with carbon.
2Zn0O(s) + C(s) — 2Zn(s) + CO2(g)

81.0 g of impure zinc oxide is used to produce 52.0 g of zinc.

What is the percentage purity of the zinc oxide used?

A 16.0 %
B 20.0 %
C 64.2 %
D 80.0 %

Which statement about acids and bases is correct?

A All strong acids react with carbonates but all weak acids do not.

B The oxides of Group 1 metals are amphoteric.

C The pH of 1.0 mol/dm?® ethanoic acid, CH;COOH, is higher than the pH of
1.0 mol/dm? sulfuric acid, H2SOsa.

D The pH of 1.0 mol/dm? nitric acid, HNOs, is lower than the pH of 1.0 mol/dm?
hydrochloric acid, HCL.

When a piece of barium is put into sulfuric acid, there is a vigorous reaction but the
reaction stops after a short while.

What is the explanation for this observation?

A An insoluble layer of barium sulfate is formed on barium which prevents
further reaction.

B Barium has a layer of barium oxide which prevents further reaction with
sulfuric acid.

C Barium is placed below hydrogen in the reactivity series for metals.

D Barium metal is highly resistant to corrosion.

6092/01/Prelim/24



7
EXPRESS EXPRESS EXPRESS

14 A titration was conducted by adding aqueous sodium hydroxide from a burette to
hydrochloric acid in a conical flask. The pH of the solution in the flask was recorded
during the titration and Graph 1 was obtained.

14

pH 7
0 Al T 4 T A T
0 10 20 30 40 0 10 20 30 40
volume of NaOH added / em3 volume of NaOH added / em3
Graph 1 Graph 2

The table below shows some indicators that could be used to identify the endpoint of

titrations.
indicator acidic colour | range of colour change alkaline colour
methyl orange red 3.1-44 yellow
methyl red red 44-6.2 yellow
bromothymol blue yellow 6.0-7.6 blue
cresolphthalein colourless 8.1-97 red
alizarin yellow yellow 10.1 -12.0 red

For the first titration, the appropriate indicator could be methyl red, bromothymol blue
or cresolphthalein.

Which indicator is appropriate for the second titration?

methyl orange
methyl red
cresolphthalein
alizarin yellow

OO mw>

15 Which reagent could be used to distinguish dilute nitric acid and dilute hydrochloric

A Aqueous ammonia

B Aqueous barium chloride

C Aqueous silver nitrate

D Aqueous sodium carbonate
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The results of three tests on a solution of compound X are shown in the table.

test

results

aqueous sodium hydroxide added

white precipitate formed,
soluble in excess

aqueous ammonia added

white precipitate formed,
insoluble in excess

acidified silver nitrate added

white precipitate formed

What is compound X?

A aluminium chloride
B aluminium iodide
C zinc chloride

D zinc iodide

Which statements are correct in the Haber process to manufacture ammonia?

1 The catalyst used is a transition metal.
2

3

4

A 1,2and 3

B 1,2and 4

Cc 2,3and 4

D 1,2,3and 4

Equations for reactions of iron and iron compounds are shown.

e Fe + HC/ — FeClh + H»

e 2FeCl, + Cl —» 2FeCls

e FeSO; + Mg — Fe + M@gSO4

e FeSO4; + 2NaOH — Fe(OH)2 + Naz:SOq

How many of these are redox reactions?

o0 w>»
NIV SN
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Unreacted nitrogen and hydrogen are circulated back into the system.
Both reactants are obtained from the fractional distillation of liquefied air.
The reaction is never complete and the yield is only about 10% to 15%.
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In which substance does the nitrogen atom have the same oxidation state as the

nitrogen atom in HNO,?

NF3
NH4*
NO
NO,*

OO w >

Aqueous copper(Il) sulfate is electrolysed using carbon electrodes.

What happens to the electrolyte?

It becomes more acidic.
It becomes more alkaline.
It turns deeper blue.

It remains unchanged.

oo w >

Concentrated aqueous sodium chloride is electrolysed using inert electrodes.

Which row shows what happens in this electrolysis and why it happens?

change occurring

explanation

During electrolysis, the pH of the

B .
electrolyte increases.
C Solid sodium is produced.
The products stay the same if the
D aqueous sodium chloride is

A | Oxygen is discharged at the anode.

replaced by molten sodium chloride.

OH- ions lose electrons more readily
than C/- ions.

The concentration of OH™ is higher
than the concentration of H* in the
electrolyte.

Na* ions are present in aqueous
solution.

Na* and C/~ are present in both
molten and aqueous sodium chloride.
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Sodium, potassium and rubidium are in Group 1 of the Periodic Table.

Chlorine, bromine and iodine are in Group 17.

Which statement is correct?

A Bromine displaces chlorine from an aqueous solution of sodium chloride.

B lodine is discharged at the negative electrode when concentrated aqueous
potassium iodide is electrolysed.

C Rubidium has a greater tendency to form positive ions than potassium.

D Sodium and potassium both react with water but the reaction is more violent
with sodium.

P, Q, R and S are elements in period 3 of the Periodic Table. The descriptions of
these elements are given below.

¢ The oxide of P is soluble in water to give a solution with pH less than 7.
e The oxide of Q has a giant covalent structure.

¢ Element R is a metal which floats on water.

e Element S is used to fill light bulbs.

Which of the following arranges the four elements in order of increasing proton
number?

A0 0w

ooOow>»
wonRD
IpvoO
PUVOT

The equations for some of the reactions of metals Q, R and T are shown.
e 2QNOs(aq) + Cu(s) — 2Q(s) + Cu(NOs)2(aq)

e R(s)+TSOs(aq) — T(s)+ RSO4(aq)

o T(s) + H2SO04(aq) — TSOs4(aq) + Hz(g)

Using the equations, what is the order of reactivity of Q, R and T?

most reactive > least reactive
A Q T R
B R Q T
C R T Q
D T R Q
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25 Metal X is an unreactive metal.

Metal Y reacts rapidly when exposed to air.

Metal Z can be used for the sacrificial protection of underwater pipes.

Which row is correct?

obtained by obtained by reduction | can be found as the
electrolysis using carbon metal
A X Y V4
B z X Y
C Y V4 X
D X V4 Y
26 Hydrogen and bromine react to form hydrogen bromide

H, + Br, — 2HBr

Bond energy data is given in the table.

bond bond energy in kJ/mol
H-H 436
Br—Br 193
H-Br 366

What is the enthalpy change, AH, for this reaction?

—263 kJ/mol
—103 kJ/mol
+103 kJ/mol
+263 kJ/mol

OO w >
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27 Under certain conditions, nitrogen reacts with oxygen to form N20.
2N2(g) + O2(g) — 2N20(g)

The reaction pathway diagram is shown.

energy

2N,(g) + O,(9) +164kJ/mol

progress of reaction

What is the activation energy of the reverse reaction?

—447 kJ / mol
—283 kJ / mol
+141.5 kd / mol
+283 kJ / mol

OO w>»

28 Gold is used as a catalyst in some chemical reactions. Some statements about the
use of gold as a catalyst are given.

Gold increases the yield of the reaction.

Gold is chemically unchanged at the end of the reaction.

Gold provides an alternative pathway with a lower activation energy.
Gold speeds up the rate of the reaction.

How many statement(s) is/are correct?

OO mw >
A WN =
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In four separate experiments, 1, 2, 3 and 4, dilute nitric acid was added to excess
marble chips and the volume of carbon dioxide produced was measured.

In all four experiments, the same volume of dilute nitric acid was used.

The concentration of the acid, or temperature, or both concentration and temperature
of the acid, were changed.

The results of the experiments are shown on the graph.

2001

volume of CO;
produced / cm3 100

time / min

Which statement is correct?

A A lower concentration of acid was used in experiment 3 than in experiment 1.
B Experiment 4 was faster than experiment 3.

C Powdered marble chips were used in experiment 2.

D The temperature of the acid was the same in experiments 1 and 2.

Which statements are true for homologous series?

Each series contains saturated compounds.

The compounds in each series are unreactive.
Each series has a general formula.

Each series has a gradation in physical properties.

A WN -~

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

oo w >
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31 Octane is an alkane with eight carbon atoms per molecule.

What is the molecular formula of octane, and how does its boiling point compare with
that of butane?

molecular formula of boiling point of
octane octane
A CsH1s higher than butane
B CeH1s lower than butane
C CgH1s lower than butane
D CeH1s higher than butane

32 The diagrams show four structures of C4Hs.

1 2 3 4
H H H
H | I |
I H—C—H H H—C—H H—C—H H
H H H—C—H | | | |
| ] | H H C C C C
c=cC c—H | I | | | |
| | Ge=G—C—H H—C—H H H—C—H H
H H | | | |

Which structures represent the same molecule?

1and 2
1and 3
2and 3
2 and 4

o0 w>»
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The structures of three compounds, W, X and Y, are shown.

OH H
CH,—C—CH, CH,— CH,—COOH CH,—C—CH,OH
OH OH
w X Y

Which statements about these three compounds are correct?

—_

W and Y are both alcohols and X is a carboxylic acid.
W, X and Y have the same functional group.
W and Y are structural isomers of each other.

W N

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

o0 w>

A student investigated the reaction of different vegetable oils with hydrogen. 200 cm?

of hydrogen was passed through 2 g samples of vegetable oils containing a suitable
catalyst.

The volume of hydrogen remaining after each reaction was recorded.

vegetable oll volume of hydrogen remaining / cm?®
J 0
K 165
L 187
M 200

Which vegetable oil(s) is/are unsaturated?

J only

K and L only
J, Kand L only
M only

OO mw >
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35 Eleostearic acid is a fatty acid present in bitter gourd oil.
It has a molecular formula of C47H29COOH.

How many carbon-carbon double bonds are present in one molecule of the acid?

OO mw >
ahwN

36 The diagram shows the structure of an ester.

H H H

T Ngd Lol

L ememe
H H H

What are the reagents required to produce the ester above?

A butanoic acid and butanol

B butanoic acid and propanol
C propanoic acid and butanol
D propanoic acid and propanol

37 Poly(styrene) is an addition polymer.

The partial structure of poly(styrene) is shown.

A B C D
H CgHy H C.H H CgHg H C.H C.H
Ll P D A
| | /N [ /N
H H H H H H H H H
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38 The diagram shows an apparatus used to measure the percentage composition of

the atmosphere. Phosphorus reacts with oxygen in the air to form phosphorus(V)
oxide that dissolves in water.

~
a graduated tube XY phosphorus
containing 100 cm?3
of air

water SR

The initial volume of the air in the tube is 100 cm?.

Which graph shows how the volume of gas remaining in the apparatus changes?

A B

“g 100 Z 100

5 80 (\‘; 80

& 60 S 60

S 40 S 40

£ 20 g 20

9 0 time g o0 time
c D

2 100 Z 100

= 80 5 80

S 60 & 60

B 40 S 40

§ 20 g 20

3 _ 3

g o time S 0 time
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39 Which statements about air pollutants are correct?

Carbon monoxide is responsible for the production of acid rain.
Oxides of nitrogen are produced in car exhausts.

Sulfur dioxide can be produced by the combustion of coal.

Methane is produced from the incomplete combustion of fossil fuels.

A OON -~

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

OO mw>

40 Three statements about the carbon cycle are given.

1 The carbon cycle regulates the amount of carbon dioxide in the atmosphere.
2 During photosynthesis, carbon dioxide is produced.
3 Combustion of hydrocarbons requires oxygen.

Which statements are correct?

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

o0 mw >

End of Paper
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