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1 The diagram shows the arrangement of particles in the three states of matter.
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Solid carbon dioxide (dry ice) sublimes to gaseous carbon dioxide.
Which row describes the initial and final states?
initial final Concept: States of matter
state state
A P R Ans: C
B Q P Explanation: Before CO; sublimes,it is a solid so its
R P particles are closely packed as shown in figure R. and
W” once it sublimes, it gets into the gaseous state where
D R Q the particles are very far away from each other.

2 During an experiment a measurement is recorded in cm?. 0620/22/O/N/17

Which apparatus is used?
Concept: Apparatus for measuring quantities

A balance
_ _ Ans: B
7 measuring cylinder Explanation: cm3 is the unit of volume and volume is
C stopclock measured using a measuring cylinder.

D thermometer

0620/22/O/N/17

3 A student carried out paper chromatography on a mixture of amino acids.
The student sprayed the dried chromatogram with a locating agent.

What is the function of the locating agent?

A to dissolve the amino acids
w to form coloured spots with the amino acids

C to preserve the amino acids

D to stop the amino acids reacting

Concept:Separation techniques

Ans: B
Explanation: Amino acids are colourless.Hence locating agent has to be sprayed to
make the spots visible
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4  Which row describes silicon(IV) oxide? Concept: Macromolecules
has a is an conducts Ans: B

giant structure | acidic oxide electricity Explanation: Silicon dioxide has a
structure  similar to  that of
A v v v diamond.It is a giant macromolecule.
w v v X Since it is made of non metallic
c y X X elements, it is an acidic oxide and
as it has no free electrons,it does

D X v v not conduct electricity

5 Why do isotopes of the same element have the same chemical properties?
Concept:Isotopes

A They have the same nucleon number. Answer:B
Explanation:Chemical properties
of elements are dependent on the
C They have the same number of neutrons in the nucleus. number of valence
D They have the same number of protons as neutrons. electrons.Hence if the valence
electrons are same, then the
chemical properties will also be
___________________________________________________ Jhe-same - - o oo oo __
6 Which dot-and-cross diagram shows the outer shell electron arrangement in a molecule of

‘? They have the same number of electrons in the outer shell.

carbon dioxide?

Concept: Covalent compounds:

Answer: C

Explanation: carbon has 4 electrons in the outer most orbit and it needs 4 more
to complete its octet.Each oxygen atom needs to electrons to complete its
octet.Hencea covalent bond is formed as shown in fuigure C
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4

7 The equation for the reaction between phosphorus and oxygen is shown.

X yOr = 2P200 0620/22/0/N/17
Which values of x, y and z balance the equation?
X y z
¥ 5 2
B 1 10 2
Cc 2 5 2
D 2 10 1

8 The relative molecular mass of an alcohol is 88.
Its percentage composition by mass is: C, 54.5%; H, 9.1%; O, 36.4%.

Which row shows the empirical formula and molecular formula for this alcohol?

empirical formula molecular formula
A C,HO C.H,0 0620/22/0O/N/17
w CZH4O C4H802
c C4H802 C4H802
D C4HsO2 C,H40O

9 Which statements about the electrolysis of concentrated copper(Il) chloride are correct?

1 Electrons are transferred from the cathode to the copper(Il) ions.

Electrons move round the external circuit from the cathode to the anode.

2
3 Chloride ions are attracted to the anode. 0620/22/0O/N/A7
4

Hydroxide ions transfer electrons to the cathode.

w 1and 3 B 1and4 C 2and3 D 2and4
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7  The equation for the reaction between phosphorus and oxygen is shown.

Which values of x, y and z balance the equation?

Y z
v? 5 2
B 10 2
c 5 2
D 10 1

Concept: Balancing equation

Ans: A

Explanation: Refer to the steps shown above.Just as i have sustituted values of x, y
and z from option A, you may try and substitute the other values from option B,C and
D.Calculations will show that only values given in option A are able to balance the

equation

xP; + y02 — ZP,0s5

0620/22/O/N/17




The relative molecular mass of an alcohol is 88.
Its percentage composition by mass is: C, 54.5%; H, 9.1%; O, 36.4%.

Which row shows the empirical formula and molecular formula for this alcohol?

empirical formula molecular formula
A C,H.O CoH4O
w C,H.O CsH:0,
cC C4Hs0O2 C4H:02
D C4Hs0O: C.H4O
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10 Which metal combination produces the highest voltage reading in the cells shown?

A
O
Fe Cu
C
O
Cu Cu

Concept: Simple Cells
Answer: D

Zn

Mg

B
O,
Cu
0620/22/0/N/17
N
O,
Cu

Explanation: The further apart the metals are in the reactivity series, the greater
is the voltage produced by their combination. A careful observation tells you that
Mg and Cu are the furthest apart and hence will produce the greatest voltage

Reactivity series:
K
Na
Ca
Mg
Al
C
Zn
Fe
Sn
Pb
H
Cu
Ag
Au
Pt



11 The equation for the combustion of methane is shown.
CHy + 20, —» CO; + 2H,0 0620/22/O/N/17
The energy change for the combustion of methane is —890kJ/mol.

The bond energies are shown in the table.

bond | 0 el
C-H +410
0=0 +496
H-O +460

What is the bond energy of the C=0 bond?

A +49kJ/mol (ﬂ +841kdJ/mol C +1301kJ/mol D +1335kJ/mol

Concept: Bond energies
Ans: B

Explanation:

Energy change= -890kJ/mol



5

10 Which metal combination produces the highest voltage reading in the cells shown?

A B
O O
Fe Cu Zn Cu
0620/22/0/N/17
c ¥
O O
Cu Cu Mg Cu

11 The equation for the combustion of methane is shown.

CHs + 20; - CO; + 2H0 0620/22/0/N/17
The energy change for the combustion of methane is —890kJ/mol.

The bond energies are shown in the table.

bond | 20 ol
C-H +410
0=0 +496
H-O +460

What is the bond energy of the C=0 bond?
A +49kJ/mol % +841kJ/mol C +1301kJ/mol D +1335kJ/mol
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6

12 Which statement describes an exothermic reaction? 0620/22/0/Nl1 7

A The energy absorbed for bond breaking is greater than the energy released by bond
formation.

w The energy absorbed for bond breaking is less than the energy released by bond formation.

C The energy released by bond breaking is greater than the energy absorbed for bond
formation.

D The energy released by bond breaking is less than the energy absorbed for bond formation.

13 The mass of a beaker and its contents is plotted against time.

Which graph represents what happens when sodium carbonate reacts with an excess of dilute
hydrochloric acid in an open beaker?

A ‘}? C D
A A A

0620/22/0/N/17

mass / mass k mass mass
00 time g 00 time g 00 time g 00 time g
14 Copper metal donates electrons to silver ions. 0620/22/0/N/17

Zinc metal donates electrons to copper ions.

What is the strongest reducing agent?
A copperions
B copper metal

C silverions

w zinc metal

15 Four statements about the effect of increasing temperature on a reaction are shown.

1 The activation energy becomes lower.

0620/22/0/N/17

2  The particles move faster.
3 There are more collisions between reacting particles.
4

There are more collisions which have energy greater than the activation energy.

Which statements are correct?

A 1,2and3 B 1,3and4 € 2 3and4 D 2and 3only
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7
16 The formation of sulfur trioxide from sulfur dioxide is a reversible reaction.
250(9) + Oz(g) = 2S0s(g) 0620/22/0/N/17
The forward reaction is exothermic.
Which changes would increase the equilibrium yield of SO;?

1 increasing the pressure
2 lowering the temperature

3 decreasing the concentration of oxygen

A 1,2and3 w 1and2only C 1only D 2and3only

17 Some properties of four oxides are listed. 0620/22/0O/N/17

Oxide 1 reacts with both acids and alkalis to form salts.

Oxide 2 reacts with acids to form salts but does not react with alkalis.
Oxide 3 reacts with alkalis to form salts but does not react with acids.
Oxide 4 does not react with acids or alkalis.

Which row describes the oxides?

oxide 1 oxide 2 oxide 3 oxide 4
A amphoteric acidic basic neutral
w amphoteric basic acidic neutral
C neutral acidic basic amphoteric
D neutral basic acidic amphoteric
18 What is not a typical characteristic of acids? 0620/22/0O/N/A7

A They react with alkalis producing water.
w They react with all metals producing hydrogen.
C They react with carbonates producing carbon dioxide.

D They turn blue litmus paper red.
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8
19 Copper(Il) sulfate can be prepared by adding excess copper(ll) carbonate to sulfuric acid.

Why is an excess of copper(Il) carbonate added? 0620/22/0/N/17
A to ensure all the copper(Il) carbonate has reacted

‘? to ensure all the sulfuric acid has reacted
C toincrease the rate of reaction

D toincrease the yield of copper(Il) sulfate

20 Compound P reacts with hydrochloric acid to produce a gas that turns limewater milky.

What is P? 0620/22/O/N/17
w sodium carbonate

B sodium chloride
C sodium hydroxide

D sodium sulfate

21 Which statement about nitrogen and phosphorus is not correct? 0620/22/0O/N/17
A Both are in the same group of the Periodic Table.
W Both are in the same period of the Periodic Table.
C Both are non-metals.

D Both have the same number of electrons in their outer shell.

22 Sodium and rubidium are elements in Group | of the Periodic Table. 0620/22/0/N/17

Which statement is correct?

A Sodium atoms have more electrons than rubidium atoms.
« Sodium has a lower density than rubidium.

C Sodium has a lower melting point than rubidium.

D Sodium is more reactive than rubidium.

----23 Which properties do the elements chromium, iron and vanadium have in common?

1 They all conduct electricity. 0620/22/0O/N/17

2 They, or their compounds, can act as catalysts.

3 They all form coloured compounds.

«1,2and3 B 1and2only C 1and3only D 2and3only
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24 Why is argon gas used to fill electric lamps? 0620/22/0/N/17
A It conducts electricity.
B It glows when heated.

It is less dense than air.

% It is not reactive.

25 What is a property of all metals?
0620/22/O0/N/17

V? conduct electricity
B hard
C low melting points

D react with water

26 Aluminium is extracted from bauxite by electrolysis. 0620/22/0/N/17

Which row shows the anode material and the anode reaction?

anode material anode reaction

A carbon A + 3e” - Al

y carbon 20 > 0, + 4e”
c steel A* + 3" - Al
D

steel 20 > 0, + 4e”

27 Which statement about the metal zinc is not correct? 0620/22/0O/N/AT7

A It forms an oxide more readily than iron.

w It is manufactured by the electrolysis of zinc blende.
C Itis used to make brass.
D

It is used to prevent iron from rusting.

28 Calcium nitrate decomposes when it is heated. 0620/22/O/N/17

What is the equation for the thermal decomposition of calcium nitrate?
V& 2Ca(NO;), - 2Ca0 + 0, +4NO,

B Ca(NO;), —» Ca(NOy), + O,

C Ca(NOjz), —» Ca + O, + 2NO,

D Ca(NO;), —» Ca + 30, + N;
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10

29 The flow chart shows stages in the treatment of river water to produce drinking water.

river _ | settling _ | stage _ | stage _ | drinking
water | tank - X - Y ~| water
What occurs at stages X and Y?
0620/22/0/N/17
X Y
A distillation chlorination
B distillation filtration
w filtration chlorination
D filtration distillation
30 An experiment to investigate the effect of galvanising iron is shown.
: X Y —
pure iron —_ @ — gdalvanised iron
0620/22/0/N/17

| | —air— | |

L J/water

The experiment is left for seven days.

What happens to the water level in tubes X and Y?

tube X tube Y

A falls rises
B no change no change
Cc

rises falls

y rises no change

31 Which metal is used as a catalyst in the Haber process for the manufacture of ammonia?

% iron

B nickel 0620/22/O/N/17

C platinum

D vanadium
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11

32 Which process removes carbon dioxide from the atmosphere? 0620/22/0/N/17
A combustion of fossil fuels
B decomposition of carbonates

% photosynthesis

D respiration

33 Which row shows the conditions used in the manufacture of sulfuric acid by the Contact process?

temperature pressure catalyst 0620/22/O/N/17
/°C /atm
A 40 200 Fe
B 40 200 V,0s5
c 400 2 Fe
.4 400 2 V,05

34 Some marble chips (calcium carbonate) are heated strongly and substances X and Y are formed.

Substance X is a white solid that reacts with water, giving out heat. Substance Y is a colourless
gas.

What are substances X and Y?

0620/22/O/N/17
X Y
A calcium chloride oxygen
B | calcium hydroxide carbon dioxide
w calcium oxide carbon dioxide
D calcium sulfate oxygen
35 The structures of four organic compounds are shown. 0620/22/O/N/17
S T u \Y
H H H H H H H H H H
bbb e el U
A AN & B
o
Which compounds are unsaturated?
A Sonly B TandU C Uonly y V only
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12

36 Which statement is not correct? 0620/22/0/N/17
A Petroleum is a mixture of hydrocarbons.
w The main constituent of natural gas is ethane.
C The naphtha fraction of petroleum is used for making chemicals.
D When natural gas burns in air, carbon dioxide and water are formed.
~77 737 X, Yand Z are three hydrocarbons. 0620/22/0O/N/17
X CH,=CH; Y CH;—CH=CH, Z CH3—CH,-CH=CH,

What do compounds X, Y and Z have in common?
1 They are all alkenes.
2  They are all part of the same homologous series.

3 They all have the same boiling point.

A 1,2and3 w 1and2only C 1and3only D 2and3only

38 The diagram shows a reaction sequence. 0620/22/0O/N/17

X Y Z
butane > ethene > ethanol >

carbon dioxide
and water

Which row names the processes X, Y and Z7?

X Y z
A cracking fermentation respiration
w cracking hydration combustion
C distillation fermentation respiration
D distillation hydration combustion
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13

39 The structure of an ester is shown. 0620/22/0O/N/A7
O
|

] 1]
S AN A
H H H H

Which substances react to form this ester?
A ethanol and ethanoic acid

w ethanol and propanoic acid
C propanol and ethanoic acid

D propanol and propanoic acid

0620/22/0/N/17
H CH,
N/
C=
/ 0\
H CH,
Which diagram shows the structure of the polymer?
A B
LT LT
T T
H CH;H CH;H CH, CH, CH, CH, CH, CH, CH,
c "
LT LT
Lo Trororo
H H CH,;CH,;CH;H H CH;H CH;H CH,
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