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1 The apparatus shown in the diagram was set up.
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The water level at X gradually moved up above the mark. When the water levels were observed to
have stopped moving, the beaker of carbon dioxide were removed.
The water level at X then fell below the mark before returning back to the mark.

Which of the following is likely to explain why the water level at X fell below the mark?

A Air inside the porous jar diffused out faster than the carbon dioxide.
Carbon dioxide in the porous jar diffused out slower than air which diffused in.

B
C  Airaround the porous jar diffused in slower than the carbon dioxide diffused out.
D

Carbon dioxide around the porous jar continued to diffuse in faster than air diffused
out.

2 The urine samples of athletes are routinely checked for the presence of drugs which can
enhance their performance.

The following diagram (not drawn to scale) shows a chromatogram of the urine sample of an
athlete. He is suspected to have taken a banned drug with a retention value, Ry of 0.60.
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3
Which position, A, B, C or D indicates the presence of this drug?
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3

The diagram below shows the fractional distillation of two liquids, R and S.
R has a boiling point of 80 °C and S has a boiling point of 110 °C.

thermometer

condenser

flask

initially equal
quanfities of R

T and 5

heat

Which statement(s) about the experiment is/are correct when the thermometer shows 80 °C?
1 The liquid left in the flask contains more S than R.

2 The vapour at point Y only contains R.
3 The temperature at X is higher than the temperature at Y.

A 1 only B 1and 2

C 2and 3 D 1,2and 3

The diagram shows the outer shell electron arrangement of a molecule of a compound made
up of the elements Zand Y.

What is the formula of the compound formed between Z and magnesium?

A Mgz B Mgz

C Mg2Zs D MgsZ>
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5  Strontium is used in fireworks to produce crimson flames.

The graph below shows the percentage abundance (%) and relative masses of three naturally
occurring isotopes of strontium.
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What is the relative atomic mass of naturally occurring strontium?

A 83.4 B 87.0

C 87.7 D 88.0

6 A radioactive isotope of thallium, 2°'T/, is used to assess damage in heart muscles after a
heart attack. 81

Which statement about 2°'T/ is correct?
81

A  The isotope has a nucleon number of 120.
B  The number of electrons in one atom of this isotope is 81.
C  The number of neutrons in one atom of this isotope is 201.

D ?'Tlis an isotope of 2" T/
82 81
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The table below shows the electronic configuration of elements W, X, Y and Z.

w X Y Z

24 2.6 2.7 2.8.8.1

Which of the following formulae represent compounds with boiling points below room
temperature?

1 WXo
2 XY
3 2ZX
A 1and 2 B 1and 3
C 2and 3 D 1,2and 3

The following substances all contain covalent bonds.

ammonia
carbon dioxide
ethanol
diamond

A OWON=-

Which substances contain only single bonds?

A 1and 2 B 1and 4

C 3and 4 D 1,3and 4

In a pathology laboratory, a sample of urine containing 0.120 g of urea, NH,CONH; was
treated with an excess of nitrous acid. The urea reacted according to the following equation.

NH2CONH; + 2HNO2 = CO2 + 2N, +3H,0
The gas produced was passed through aqueous sodium hydroxide and the final volume
measured.

What was this final volume of gas left behind at room temperature and pressure?

A 9.6 cm® B 14.4 cm?®

Cc 48.0 cm® D 96.0 cm®
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10  Citric acid, the predominant acid in lemon juice, is a tribasic acid.
A student titrated 25.0 cm?® samples of lemon juice with 0.55 mol/dm*® NaOH. The average
titration volume was 29.50 cm®.
The molar mass of citric acid is 192.12 g/ mol.
What was the concentration of citric acid in the lemon juice?

A 1.04 g/dm? B 41.6 g/dm?
c 125 g/dm? D 374 g/dm?

11 A washing powder contains sodium hydrogencarbonate, NaHCOs as one of its ingredients.
In a titration, a solution containing 1.00 g of the washing powder was found to react
completely with 7.15 cm? of 0.100 mol/dm?® of dilute hydrochloric acid.

Assuming that sodium hydrogen carbonate is the only ingredient that reacts with the acid, what
is the percentage by mass of sodium hydrogencarbonate in the washing powder?

A 3.0 % B 6.0 %

C 12.0 % D 24.0 %

12 Compound X has the molecular formula, Mn2Os.
The following are some statements about compound X.

One mole of compound X contains 110 g of manganese and 48 g of oxygen.
The oxidation state of manganese is +2 in Mn2O:s.

The charge of the oxide ion is -2.

The empirical formula of compound X is Mn20s.

Three moles of oxygen molecules are needed to make one mole of compound X.

How many statements about compound X are correct?

A 2 B 3

c 4 D S

13 Which equation suggests that a metal oxide, RO, behaves as an amphoteric oxide?
A RO (s) + 2H" (aq) = R*"(aq) + H20 (1)
B RO (s) + 20H (aq) > RO2* (aq) + H20 (I)
C RO (s)+ H20 () @ R*(aq) + 20H (aq)

D RO (s)+ NHs* (aq) 2 R* (aq) + H20 (I) + NH3(g)
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14  Which of the following does not show the appropriate reagents used for preparation of
the named salts?

salt reagents
A barium sulfate barium nitrate + sulfuric acid
B lead(ll) chloride lead(ll) carbonate + hydrochloric acid
C lithium nitrate lithium hydroxide + nitric acid
D magnesium chloride magnesium + hydrochloric acid

15 The following substances are used in the laboratory to test for the various ions and gases.

acidifed potassium manganate(VIl) | aqueous ammonia | aqueous barium nitrate

aqueous silver nitrate red litmus paper limewater

aqueous sodium hydroxide blue litmus paper wooden splint

When testing for ammonia, chlorine, hydrogen and oxygen, what is the minimum number of
items from the table above needed to identify these four gases?

A 2 B 3

c 4 D S

16  Solutions of 0.1 mol/dm® Ca(NOs), and 0.1 mol/dm? of Zn(NOs). undergo a series of
reactions using pure reagents.

Ca(NOs)2 + excess Na,COs(aq) — L + excess HCl(aq) — M + excess NaOH(aq) — N
Zn(NOs)2 + excess NaxCOs(aq) — X + excess HCl(aq) — Y + excess NaOH(aq) — Z

L, M and N are calcium compounds.

X, Y and Z are zinc compounds.

How many of the L, M, N, X, Y and Z are white precipitate?
A 2 B 3

C 4 D 5
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17 X, Y and Z are metals which form the cations X**, Y?* and Z* respectively.

Y?* + Z — no visible change
3Y?* +2 X - 2X3* + 3Y
22" +Y > Y* +2Z

Given the following information above, what is the order of increasing reactivity of the metals?
A XY, Z B Y. X, Z

C Z XY D Z Y, X

18  Which of the statement(s) is/are true about the elements in Group | of the Periodic Table?

1 They are reducing agents.
2 The ionic radius increases down the group.
3 The melting point decreases down the group.

A 2 only B 1and 2

C 2and 3 D 1,2and 3

19 Chlorine is reacted with aqueous potassium iodide and a brown solution is formed.
Which statement about this reaction is correct?

A lodide ions gain electrons.

B The oxidation state of chlorine decreases.

C Chlorine is reduced because it loses electrons.
D lodine gains electrons more easily than chlorine.

20 An element R reacts in the following ways.

2R(s) + O2(g) = 2RO(s)

R(s) +2HCI (aq)-> RClx(aq) +H2(g)
R(s) + H20 (I) = no reaction
RO(s) +H2 (g) = no reaction

A WON =

Which statement can be deduced about element R?

A R can be obtained from its oxide by reduction with carbon.
R can displace magnesium from a solution of magnesium nitrate.

R forms a metal carbonate that will not decompose under strong heating.

(o o R v

R reacts more vigorously with hydrochloric acid than to calcium.
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21 Which statement correctly shows the general trend of the oxides of Period 3 elements
from sodium to chlorine?

A The melting points of the oxides increase.

B The electrical conductivities of the molten oxides increase.
C The bonds of the oxides show a trend from ionic to covalent.
D

The oxides show a trend from acidic to amphoteric and then to basic.

22 Four stages in making steel from iron ore are listed below.

1 Carbon dioxide reacts with coke.
2 Limestone and hot air are added.
3 Basic oxides remove impurities.
4 Haematite is reduced.

In which order do these stages occur?

A 1,2,3and4

B 1,4,2and3

C 2,1,4and3

D 2,4,1and 3

23 The following reactions takes place in the presence of an ion of the element X.

step 1: 2 X* + S0 2 2X3* + 2S50,*
step2: 2X¥+21 > 2X* + |,

In which of the following position could element X be found in the Periodic Table?

- =

T

o
T
Tt

—-—-—"-___’
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24 A cheap carbon monoxide detector for a gas heater consists of a patch containing
palladium chloride crystals. When carbon monoxide is present, the crystals turn from
orange to black as the following reaction takes place.

CO(g) + PdCl(s) + H20 (/) > CO2(g) + Pd(s) +2HCI/(aq)

Which is the element whose oxidation state decreases in this reaction?

A carbon B chloride

C hydrogen D palladium

25 The set-up of an experiment is shown below. At room temperature, the system initially
contains 80 cm? of nitrogen, 60 cm® of oxygen and 20 cm? of argon.

excess copper powder

|

(EA TTUT UL ce—
I ——

heat

The plungers of the gas syringes are moved to and fro until there is no further change in
the system. The system is then allowed to cool to room temperature.

Which of the following statements concerning the experiment are correct?

1 Black solids would be formed in the glass tube.

2 The total volume of the gases in the system would decrease by 60 cm?®.

3 The same change in total volume of gases would be observed if excess
copper is replaced with excess zinc powder.

A 1and 2 B 1and 3

C 2and 3 D 1,2and 3
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26  Ammonium chloride dissolves in water according to the equation below.
NH4ClI (s) — NH4C/ (aq) AH = +15.0 kd/mol
When 0.2 moles of ammonium chloride dissolves in 50 cm? of water,
1 The concentration of the solution is 4.00 mol/dm?.
2 The temperature of the water decreases.
3 Some heat energy is lost to the surroundings.
4 The heat change is 3.0 kJ.
Which of the above statements are true?
A 1,2and 3 B 1,2and 4

C 1,3and 4 D 2,3and 4

27 In the conversion of compound P into compound R, it was found that the reaction proceeded
by way of compound Q.
The following graph shows the energy profile diagram for the reactions.

What can be deduced from the diagram?
A

step1: P> Q
step2: Q 2R

R
P

»
»

Progress of reaction

A Both steps are endothermic.
B The overall reaction to convert P to R is exothermic.

C Step 2 involves breaking of stronger bonds than step 1 because Q is at higher energy
level.

D Step 1 is harder to take place than step 2 because more energy is needed for bond
breaking.
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In an industrial process, two gases X and Y react together to form a single gaseous product

Z
X(9) + Y(9) = Z(9)
The percentage yield of product Z varies according to the pressure and the temperature as
shown in the graph.
s 100°C
2000C

80 —

\\

Rl 400°C

50 —
40 —
500:C
a0 —
20 —

10 —

I I T T I I * Prassure | atm
1

100 200 300 400 500 G600
Which change decreases both the speed of reaction and the volume of Z produced?

A decreasing the pressure B decreasing the temperature

C increasing the pressure D increasing the temperature

The result of an experiment involving the decomposition of 20.0 cm?® of hydrogen peroxide of
1.5 mol/dm?® is represented by graph X below.

A

total volume of  _|
oxygen evolved X
/cm? _

1

Which one of the following produces graph Y?

»
»

time/ min

volume of hydrogen peroxide concentration of hydrogen peroxide
used /cm?® used / mol/dm?
A 10.0 1.5
B 5.0 2.5
Cc 20.0 0.75
D 7.5 2.0
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Dilute hydrochloric acid reacts with an aqueous solution of sodium thiosulfate, Na2S20s,
according to the chemical equation below:

NazS20s(aq) + 2HCI(ag)> 2NaCl (aq)+ H20(/)+ S(s) + SO2(g)

10.0 cm? portions of 2.00 mol/dm?3 dilute hydrochloric acid were added to four separate
conical flasks. Each flask contains 90.0 cm?® sodium thiosulfate solution which was prepared by
dilution with different volumes of water as shown in the table.

conical flask sodium thiosulfate solution volume of water
initial concentration/ mol/dm® | volume/cm?3 added/om?®
w 1.00 80.0 10.0
X 1.50 60.0 30.0
Y 2.50 30.0 60.0
z 3.00 20.0 70.0

In which conical flask would the reaction proceed at the fastest rate?

A w B X

C Y D Z

The volume ratio of unknown gases produced at the positive electrode and negative
electrode during the electrolysis of unknown electrolyte solution M is 1:2 respectively.

Which row correctly identifies electrolyte solution M and the positive and negative
electrodes?

electrolyte solution M positive electrode negative electrode
A concentrated zinc chloride platinium graphite
B aqueous sodium nitrate graphite platinium
C aqueous silver nitrate silver silver
D aqueous silver nitrate platinium platinium

During the electrolysis of an aqueous solution of a molybdenum salt, 19.2 g of molybdenum
is deposited at the cathode by the same amount of charge that deposits 12.8 g of copper.

What is the formula of the molybdenum ion?

[Ar Mo, 96]
A Mo* B Mo?*
Cc Mo D Mo**
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Element X is extracted by the electrolysis of a molten compound of elements X and Y. The
electrode reactions are shown below.

cathode: X** + 2e- 2> X
anode: 2Y> > Y, + 4e

Which substance could be the molten compound?

A aluminium oxide B calcium chloride

Cc magnesium oxide D potassium chloride

To reduce atmospheric pollution, the following waste gases from a coal-burning power
station are passed through aqueous calcium hydroxide.

carbon monoxide carbon dioxide nitrogen dioxide

sulfur dioxide phosphorus(V) oxide ethene

How many waste gases will not be removed by the above process?

A 2 B 3

C 4 D 5

The reaction of different vegetable oils with hydrogen was investigated.

100 cm® of hydrogen was passed through 1 g samples of vegetable oils containing a
suitable catalyst. The volume of hydrogen gas that remained after each reaction was
recorded in the table below.

vegetable oll volume of hydrogen gas that
remained after the reaction / cm?

100

87

63
0

”w 3 O v

Which vegetable oil(s) is/ are unsaturated?

A Ponly
B Sonly
C P,QandR
D QRandS
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36 Aspirin is a drug which is used as a general painkiller. The structural formula of aspirin is
shown below.

OH
|
T
T S N
| | |
P N

Which statement is incorrect about aspirin?

A ltis not a hydrocarbon.

B It decolourises acidified aqueous potassium manganate(VII).
C It can be formed from an alcohol and a carboxylic acid
D

Effervescence is observed when is aqueous solution is added to sodium carbonate.

37 The table gives some information about some esters and the fragrance they produce.

ester fragrance
O
I rum
H— C—0—CH:—CH3
T
CHs—CHz— CHy— C—O—CHs apple
O .
I pineapple
CH;—CHr— CH—C— O—CH>—CHj3
O
| pear

CH;— C—0—CH,—CH;—CHj3;

An ester is made from ethanol and butanoic acid. What fragrance would the ester have?

A apple B pear

C pineapple D rum
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38 Which of the molecules shown cannot be polymerised?

A B

H
H H H H |
|1 | H—O—C—C=0
H—C—C=C—C—H |
| | H O—H

39 Which statement about fractional distillation of petroleum is correct?
A  Ateach level in the column, only one compound is collected.
B  The higher up the column, the greater the temperature.
C The molecules collected at the bottom of the column are the most flammable.
D

The molecules reaching the top of the column have the smallest relative molecular
mass

40 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 polymerlsatlon of 2-methylpropenoate and the
process is highly exothermic.

i
CH,=C

b
CO,CH,
2-methylpropenoate

Which statements about this polymerisation of 2 methylpropenoate are correct?

1 The repeat unit of the polymer is CI:H)
_.CHz....(‘:_

CO,CH,4
2 The formation of cement occurs by addition polymerisation.
3 The energy given out in making the two C—C bonds is greater than the energy taken

in to break a C=C bond.

A 1and 2 B 1and 3
Cc 2and 3 D 1,2and 3

End of paper
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