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When an excess dilute acid is added to a known quantity of calcium carbonate, the temperature
of the mixture changes.

A student investigates and measures the temperature changes when calcium carbonate fully
reacts with the acid.

The student is provided with a beaker and thermometer.

Which additional apparatus are needed?

mass balance
measuring cylinder

stopwatch

A WON -

styrofoam cup

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

OO w >

A paper chromatogram is shown in the diagram below.

solvent front ——f---mmrmmmme s e

compound A ——— @ =rosereeee oo

compound B - >- Y

start line —»}—= - U S

Which statement about the paper chromatogram is correct?

A Compound A is heavier than B.

B Compound A is more soluble in solvent than B.

C The Rr value of compound A, y, is greater than compound B, x.
D The solvent level is placed above the starting line.
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An organic solvent, hexane and aqueous sodium chloride are accidentally mixed together.

Which methods of separation are needed to obtain pure samples of hexane and solid sodium
chloride?

A filtration followed by crystallisation

B fractional distillation followed by evaporation to dryness

Cc simple distillation followed by crystallisation

D using a separating funnel followed by evaporation to dryness

A gas, R, has the following properties:

1 achoking smell
2 turns damp blue litmus paper red

3 decolourises purple acidified potassium manganate(VIl) solution

What is R?

A ammonia

B chlorine

Cc nitrogen

D sulfur dioxide

Two solutions, W and X, are tested with several reagents, and observations are shown in the
table.

test observation with W observation with X
green precipitate formed, | white precipitate formed, soluble
aqueous ammonia added turned brown upon in excess to form a colourless
standing solution

aqueous sodium hydroxide,
and aluminium foil added, no gas given off
then warmed

dilute nitric acid added, then
aqueous silver nitrate

gas given off turns damp red
litmus blue

yellow precipitate formed no visible reaction

What are solutions W and X?

W X
A iron(Il) chloride aluminium nitrate
B iron(ll) iodide zinc nitrate
C iron(Il) iodide aluminium nitrate
D iron(Ill) iodide zinc nitrate
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Which statement is correct about a solid being heated to become a liquid?

The forces of attraction between the particles decreases.
The speed of the particles decreases.

The size of the particles decreases.

o o W »

The strength of the covalent bonds within each particle decreases.

An ion, L%, has 18 neutrons and 18 electrons.

What does its nucleus contain?

16 protons and 16 neutrons
16 protons and 18 neutrons

18 protons and 16 neutrons

o o W »

20 protons and 18 neutrons

CI-35 and C/-37 are two isotopes of chlorine.

Which statements are correct?

1 They have the same atomic number.
2 They have the same mass number.
3 They have the same physical properties.
4 They have the same chemical properties.
A 1 and 2 only
B 1 and 4 only
Cc 2 and 3 only
D 2 and 4 only
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The table shows four elements, P, Q, R and S with their atomic numbers.

element P

Q R S

atomic number 6

8 13 17

Which row shows the formulae of the compounds formed from the four elements?

formula of ionic compound formed

formula of covalent compound formed

OO0 W >

PR2
PS>
R2Qs3
RS>

QS:
R2Q
PS4
PQ:2

The properties of substances W, X, Y and Z are shown in the table.

W X Y z
melting point (°C) 113 3850 =77 1728
boiling point (°C) 184 4250 -33 2230
electrical conductivity no yes no no
Which row correctly describes W, X, Y and Z?
W X Y z
A ammonia graphite silicon dioxide iodine
B ammonia iodine graphite silicon dioxide
C iodine graphite ammonia silicon dioxide
D iodine silicon dioxide ammonia graphite
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11 Which statement(s) correctly describe(s) properties of a compound, copper(ll) sulfide and a

mixture of copper and sulfur?

compound copper(ll) sulfide

mixture of copper and sulfur

copper and sulfur react when
heated to form copper(ll) sulfide

copper and sulfur mix together
without any heat involved

2 the ratio of copper to sulfur is the ratio of copper to sulfur in the
always 1:1 mixture can vary
3 copper(ll) sulfide has the properties the mixture does not have the
of copper and sulfur properties of copper and sulfur
A 1 only
B 1and 2
C 2and 3
D 1,2and 3
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12  An aqueous solution R is gradually added to an aqueous solution S. The changes in pH are
shown on the graph.

P T Gy
© O - N W s

pH

C - NWsEODDND

©o 5 10 15 20 25 30 35 40 45 50
volume of R added/ cm?®

What are the identities of R and S?

R S
A agueous ammonia ethanoic acid
B agueous ammonia hydrochloric acid
C ethanoic acid sodium hydroxide
D hydrochloric acid aqueous ammonia

13  The information about two indicators is given.

1 Thymol blue is red in colour when pH is less than 3. Colour changes to yellow around pH
3, and changes colour a second time to blue around pH 9.

2 Phenolphthalein is colourless when pH is less than 10, and changes colour to red at about
pH 10.

What would be the colour of aqueous potassium chloride solution when both indicators are added
to the solution?

blue
green
orange

OO w >

yellow
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15

16

8

5.0 cm?® of gaseous hydrocarbon reacts with excess oxygen to form 30.0 cm? of carbon dioxide

and 15.0 cm?® of water vapour.

What is the formula of the hydrocarbon?

A C2H4 B CsHe Cc CeHs D CeH1o

An aqueous solution of sulfuric acid has a concentration of 1.0 mol/dm?.

Different volumes of this sulfuric acid are added to different volumes of aqueous sodium
hydroxide.

The maximum temperature reached in each mixture is measured. The graph shows the results.

A

maximum
temperature
reached/
°C

0 10 20 30 40 50 volume of H,SO4/ cm?®
50 40 30 20 10 0 volume of NaOH/ cm?®

What is the concentration of the aqueous sodium hydroxide?

A 0.60 mol/dm® B 0.75 mol/dm® C 1.50 mol/dm® D 3.00 mol/dm?

The complex ion [Co(NH;)«]** consists of 36% by mass of cobalt, Co.

What is the value of x?

A 3 B 5 Cc 6 D 8
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18

19
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9

When 42.0 g of lead(ll) carbonate (M: = 267) is strongly heated, 2.5 dm® of carbon dioxide,

measured at room temperature and pressure, is produced.
PbCOs; — PbO + CO-

What is the percentage yield of carbon dioxide?

A 15% B 28% Cc 35% D 66%

In which process is energy released?

A dissolving ammonium chloride in water

B forming a hydrogen molecule from two hydrogen atoms
C molecules change from closely packed to far apart

D thermal decomposition of calcium carbonate

The equation for the combustion of methane is shown.

CH4(g) + 202(g9) — CO2(g) + 2H0 (1)

C-H 0=0 O-H Cc=0
413 498 463 799

bond energy in kJ
/ mol

What is the enthalpy change of this reaction?

-802 kdJ / mol
-374 kJ / mol
+374 kJ / mol
+802 kJ / mol

OO0 mw >

In an electrolysis experiment, the same amount of charge deposited 32 g of zinc and 8.5 g of

chromium.
[Ar: Zn, 65; Cr, 52]

What is the charge on the chromium ion?

A 2+ B 3+ C 5+ D 6+
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21  Three simple cells are set up using iron metal as electrode 1 and three other unknown metals,
U, V and W, separately as electrode 2.

voltmeter

-,

L electrode 2

ith talU,VorW
electrode 1 (either meta or W)

(iron)

electrolyte

The results of the experiments are shown in the table.

metal used as electrode 2 voltmeter reading/ V positive electrode
U -1.93 Fe
V +0.78 V
w +1.09 w

Which row shows the correct metal for U, V and W?

metal U metal V metal W
A copper lead magnesium
B lead magnesium copper
C magnesium copper lead
D magnesium lead copper

22  Which statement about hydrogen-oxygen fuel cell is correct?

Electricity is required to generate hydrogen and oxygen.
Hydrogen reacts with oxygen to produce electricity.
Oxygen is oxidised and hydrogen is reduced in the reaction.

OO0 mw >

Pure water is used as the electrolyte in the fuel cell.
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23 The diagram shows an electrolysis of dilute aqueous sodium chloride and dilute aqueous

copper(ll) chloride.

inert electrode = — inert electrode

dilute NaCl/ (aq) + dilute CuC/; (aq)

M
Y

Which statement(s) about the experiment is/are correct?

1 Green-yellow gas can be observed at the anode.
2 Reddish-brown solid deposit on the surface of the cathode.

3 The colour intensity of the solution remains unchanged.

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

24 How are the activation energy and enthalpy change for a reaction between two gases changed

when it is carried out in the presence of a catalyst?

change in
activation energy enthalpy change
A decrease decrease
B decrease no change
Cc increase no change
D no change decrease
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X and Y are two elements which react to form the compound, XY, as shown below.

X2(g) + Y2(g) — 2XY (9) AH =-184 kJ / mol

Which statements are not true?

Increasing the temperature will lead to more effective collisions between X, and Y
molecules.

Increasing the concentrations of Xz and Y2 has no effect on the rate of reaction.
Increasing the pressure has no effect on the total volume of XY obtained.

More bonds are broken than formed in the reaction.

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

Which reaction does not involve oxidation and/or reduction?

OO w

Mg + 2HC! — MgClz + H>

CuO + H2SO4 — CuSO4 + HO
Fex(S04); + 2KI — 2FeSOs + KSOs + 1
2Pb(NO3), — 2PbO + 4NO2 + O

Silver nitrate is made by reacting an excess of a powdered solid with an aqueous solution.

The mixture is filtered and the filtrate crystallised.

Which row identifies a powdered solid and an aqueous solution that can be used to prepare a

pure sample of silver nitrate?

powdered solid aqueous solution
A silver zinc nitrate
B silver oxide sodium nitrate
Cc silver carbonate dilute nitric acid
D silver chloride zinc nitrate
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28 The diagram shows the positions of the elements L, M, Q, R and T in the Periodic Table.
These letters are not the chemical symbols of the elements.

M Q

Which statement about the properties of these elements is correct?

L reacts more vigorously with water than M.

M and R forms a compound which has a giant molecular structure.
Q has a lower melting point than M.

T is less metallic in character than R.

OO0 mw >

29 Ammonia gas is produced by the Haber process.

Which statements about the Haber process are correct?

1 Aniron catalyst is used.
2 Hydrogen is obtained from the fractional distillation of petroleum.
3 One mole of hydrogen molecules reacts with three moles of nitrogen molecules.
4 The reaction will not give 100% yield in a closed container.
A 1 and 2 only
B 1 and 4 only
Cc 2 and 3 only
D 1, 3 and 4 only
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P, Q and R are elements found in Group VII of the Periodic Table.

Three reactions are carried out to determine the reactivity of P, Q and R.

1 P2(aq) + 2R (aq) — Rz2(aq) + 2P (aq)
2 Q2(aq) + 2P (aq) — no reaction
3 Q2(aq) + 2R (aq) — Rz(aq) + 2Q (aq)

Which statement about P, Q and R is correct?

P has a darker colour than R.
Q is a stronger oxidising agent than R.
Q is more reactive than P.

OO0 mw >

R is a gas at room temperature and pressure.

Which reaction is not a step in the production of iron from haematite in the blast furnace?

A Carbon dioxide reacts with carbon to produce carbon monoxide.
B Coke burns in the air to produce carbon dioxide.

C Iron(lll) oxide reacts with carbon monoxide to form iron.

D Limestone reacts with sand to produce slag.

Which statement about transition metals is incorrect?

A Transition metals form coloured compounds.

B Only transition metals or their compounds are used as catalyst.

C Transition metals conduct electricity due to free-moving electrons.
D Transition metals have variable oxidation states.

Metal Q is above zinc and below magnesium in the reactivity series.

Which row correctly shows how metal Q can be obtained from its oxide?

heating with carbon heating with hydrogen by electrolysis
A v x x
B v x v
C x v x
D x x v
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34 Inan experiment to determine the order of reactivity of four metals, P, Q, R and S, each metal is
placed into four separate solutions containing aqueous metal ions.

The results are shown in the table.

aqueous metal ion
metal Pz o RZ S
P x x v x
Q v x v v
R x x x x
S v x v x
Key

v’ = reaction observed
x = no reaction observed

Which row shows the order of reactivity of the metals?

most reactive S least reactive
A Q S P R
B Q P S R
C R P S Q
D R S P Q

35  Which row correctly shows both the source and effect of the named pollutant?

pollutant source effect
A methane mcomplete.c.ombustlon of irritation to eyes
carbon-containing substances
oxides of : L L
B : volcanic emission acid rain
nitrogen
C ozone photochemical reactions irritation to eyes
D sulfur dioxide lightning activity acid rain
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36  Which row shows the product(s) of the complete combustion of propane and the product(s) of

the reaction of propane with chlorine under sunlight?

product(s) of complete combustion product(s) of reaction with chlorine
A carbon dioxide only a chlorine compound only
B carbon dioxide, water a chlorine compound only
Cc carbon dioxide, water a chlorine compound, hydrogen chloride
D carbon monoxide, carbon dioxide a chlorine compound, hydrogen chloride

37 When dodecane, C12Has, is cracked, only three compounds are formed.
The compounds are ethene, ethane and propene.

What is the ratio of the compounds formed?

ethene ethane propene
A 1 1 2
B 1 2 2
Cc 2 1 2
D 2 2 1

38 Petroleum can be separated into fractions using fractional distillation.

Which statement(s) is/are correct?

1 Any of the fractions could be used as fuels because their enthalpy change of combustion
is negative.

2 The fraction used as a fuel for aircraft engines has a higher boiling point than the fraction
used for polishes and waxes.

3 The fraction used as a feedstock for making plastics is obtained from higher up the
fractionating column than the fraction used as a fuel for buses and lorries.

4 The fraction obtained at a particular point in the fractionating column always contains the
same compounds in the same ratio.

A 3 only B 1and 3 Cc 2and 4 D 2,3and 4
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39  Which statement about alcohols is correct?

Alcohols can be produced from ethene using steam at 60°C and 300 atm.
Alcohols contain hydroxide ion, OH".

Alcohols decolourise aqueous acidified potassium manganate(VII).
Ethanol can react with propanoic acid to form propyl ethanoate.

OO w >

40 The following is known about compound Y.

1 has the empirical formula C;HsO
2 remains reddish-brown when bromine water is added

3 effervescence observed when aqueous sodium carbonate is added

Which structure could be compound Y?

H
1 1 1 O
A H—C—C—C—C
U ~O0—H
H H H
" (o}
‘ ',"} " 'i
] HeG—C T n
l S0—C—C—H
H [
H H
H H H 0
| 1 Lo
(o H—C=C—C—C
|\
H O—H
H
|
H O H 0
D I ey
H—C—C—C—C
[ [E
H H H O—H
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