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1

In a volumetric experiment involving the addition of hydrochloric acid to 25.0 cm® of
aqueous sodium hydroxide it is necessary to determine when the reaction is just
complete.

Which piece of apparatus could be used to determine the end-point of the reaction?

A

B
C
D

balance
gas syringe
stopwatch

thermometer

X, Y and Z are all mixtures of alcohols. A paper chromatogram is obtained for the
samples of X, Y and Z.

"
’
0
’ "
- — e -
X Y

Which row is correct?

statement 1

statement 2

Z contains at least four alcohols.

Z contains at least four alcohols.

Z contains no more than four alcohols.

Z contains no more than four alcohols.

X, Y and Z could contain the same
alcohol.

X, Y and Z could not contain the same
alcohol.

X, Y and Z could contain the same
alcohol.

X, Y and Z could not contain the same
alcohol.
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3 A crystalline product contains a mixture of two salts.

A student tests the mixture to determine which ions are present. The results are shown.

test test observations
number
add dilute nitric acid, then effervescence as a gas is produced which
L gives a white precipitate with limewater
add aqueous silver nitrate no precipitate is formed
add aqueous sodium hydroxide dissolves and a gas is produced turning
) and warm, then moist red litmus paper blue
add aluminium foil eﬁervescencg asagasis produced which
turns moist red litmus paper blue

Which is present in the mixture?

A ammonium carbonate and sodium chloride
ammonium carbonate and sodium sulfate

ammonium nitrate and sodium carbonate

o 0O

ammonium nitrate and sodium chloride

4 The nucleus of N* contains a total of 31 particles. 15 of the particles have a charge.
Which statement about the ion is correct?

A It contains 15 neutrons and 12 electrons.
B It contains 15 protons and 12 electrons.

C It contains 15 protons and 15 electrons.
D

It contains 16 neutrons and 18 electrons.
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5

6

The apparatus can be used to show the diffusion of gases.

beaker

/

porous pot

gas X

gas Y

Y

coloured water

Which pair of gases X and Y would cause no movement of the water?

X Y
A CoH4 C2Hs
B CoHa N2
C CO2 C2Hs
D (6{0) NO:

The ion QH4" can be represented by the “dot-and-cross” diagram shown.

H

X X
HxQGH

e X

H

+

To which Group in the Periodic Table does Q belong?

A

B

C

v
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7 The diagram shows the electrolysis of aqueous sodium chloride and of molten sodium

chloride.
I ,
|| copper wire
aqueous o molten
sodium chloride sodium chloride
graphite
electrodes

Which substance has both positive ions and mobile electrons?

A aqueous sodium chloride
B copper wire

C graphite electrodes

D

molten sodium chloride

8 The diagram shows the arrangement of the ions in an ionic crystal.

SA

O = +veion

® =-veion

Which compound cannot have this arrangement of the ions?

A calcium oxide, CaO
copper(ll) sulfate, CuSO4

magnesium chloride, MgCl.

o 0O W

sodium chloride, NaCl
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9

10

11

12

8 g of X203, an oxide of element X, contains 5.6 g of X.
How many moles of X does 5.6 g of the element contain?

24,2 24,3 8.2 5 8,3
16 3 16 2 16 3 16 2

What is the ratio of the volume of 2 g of hydrogen to the volume of 16 g of methane,
both volumes at r.t.p.?

A 1ltol B 1to2 C 1to8 D 2tol
Which volume of 0.1 mol/dm*® hydrochloric acid is required to react completely with
25 cm? of 0.2 mol/dm? aqueous sodium carbonate?

A 100cm® B 50cm® C 25cm?® D 6.25cm®

The equation for the burning of hydrogen is

2H2(g) + O2(9) — 2H20(g)
One mole of hydrogen gas is mixed with one mole of oxygen gas and burnt.
What will be present after the reaction?

A 1 mol of steam only

B 1 mol of steam + 0.5 mol of oxygen gas
C 1 mol of steam + 0.5 mol of hydrogen gas
D

2 mol of steam only
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13 In the diagram, each cell contains an aqueous solution of a single salt and all four
electrodes are platinum. Electrodes Q and S increase in mass during the electrolysis
but no gas is given off at Q or S.

+ -
I
||
platinum
electrodes
aqueous agueous
solution solution
cell 1 cell 2

If the increase in mass of Q is greater than the increase of mass of S in the same time,
which statement must be true?
1 The cation of the solution in cell 1 is different from the cation of the solution
in cell 2.
The current flowing in cell 1 is greater than the current flowing in cell 2.
3 The cation in cell 1 is the same as in cell 2 but the solution in cell 1 is more
concentrated than in cell 2.

4 The loss of mass of electrode P is less than the loss of mass of electrode R.

A 1only B land?2
C 2and3 D 4only

14 In which of the following circuits is the bulb likely to shine most brightly?

%Y X

distilled water dilute sulfuric dilute sulfuric distilled water
acid acid
A B C D
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15

16

The scheme shows four stages, | to 1V, in the conversion of solid candlewax, CzoHsz,
into carbon dioxide and water.

| CaoHe2(s) — CaoHex(l)
Il CaoHea(l) — CaoHex(Q)

Il CaoHea(g) + 45.504(g) — 30CO,(g) + 31H20(g)
IV 30C0O2(g) + 31H20(g) — 30COx(g) + 31H.0())

Which stages are exothermic?

A landll B Ilandlll
C WandlIV D landlIV

These statements are about the activation energy of a chemical reaction.

1 Chemical reactions in gases and liquids take place when molecules collide
with sufficient energy to overcome the activation energy.

2 If the activation energy for a reaction is high, many of the collisions have
enough energy to be successful and the reaction is fast.

3 A catalyst reduces the activation energy for a reaction and therefore the
overall enthalpy change of the reaction is lower.

Which statements are correct?

A 1only B land?2
C 2and3 D 3only
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17

18

Excess magnesium ribbon is reacted with a fixed volume of hydrochloric acid and the
volume of gas given off over time is measured.

The results of two different experiments are shown.

A

reaction 1

volume of gas

given off reaction 2

time
Which statement explains the differences between the results of the two experiments?

A Reaction 1 uses a catalyst.
The acid used is twice as concentrated in reaction 1.

The magnesium ribbon is in smaller pieces in reaction 2.

o 0O

The temperature is higher in reaction 2.

Disproportionation is a reaction in which the same element is both oxidised and
reduced.

Which reaction is an example of disproportionation?

A 3Cu+ 8HNO3 — 3Cu(NOs) + 2NO + 4H,0
B Cl,+ 2NaOH — NaCl + NaOCl + H.0

C  Fex(SOu)s + 2KI — 2FeSOs + K2S04 + I,

D  2Pb(NOs); — 2PhO + 4NO; + O,
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19 The oxides of two elements, X and Y, are separately dissolved in water and the pH of
each solution tested.

oxide tested

pH of solution

X 1
Y 13
Which information about X and Y is correct?
oxide is acidic | oxide is basic metal non-metal
A X Y X Y
B X Y Y X
C Y X X Y
D Y X Y X

20 Salt PQ is to be prepared by reacting the carbonate of P with the acid HQ. The titration
method is to be used to carry out the preparation.

What are the solubilities of the carbonate, the acid and the salt?

carbonate of P acid HQ salt PQ
A insoluble soluble insoluble
B insoluble soluble soluble
C soluble insoluble insoluble
D soluble soluble soluble

21 What is the source of hydrogen in the industrial production of ammonia?

A cracking of hydrocarbons
electrolysis of aqueous sodium hydroxide

fractional distillation of liquefied air

O 0O W

reaction of a Group | metal with water
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22

23

24

The elements sodium to argon form Period 3 of the Periodic Table.

Which row describes the trend across Period 3 from left to right?

number of outer-shell electrons

tendency to lose electrons

O 0O m >r

decreases
decreases
increases

increases

decreases
increases
decreases

increases

These statements are about the Group | elements of the Periodic Table.

A W N

Which statements are correct?

A 1only
C 3only

They are equally reactive.

They become less metallic as the proton number increases.

They form chlorides of similar formulae.

Their melting points increase as the proton number increases.

B 2and3
D 3and4

Which element in the table is most likely to be a transition metal?

element | melting point in °C density in g/lcm?® number of chlorides known
A -7 3.10 2
B 113 2.07 1
C 1083 8.92 2
D 1521 1.12 1
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25 The reactions of metals P, Q, R and S are shown.

26

27

metal reaction with water reaction yvith ' reduption .of the metal
hydrochloric acid oxide with carbon
P no reaction no reaction reduced
Q slow vigorous no reaction
R vigorous vigorous no reaction
S very slow vigorous reduced

Which is the order of reactivity of the metals?

least reactive

»

| o

most reactive

O 0O o »r

P

O un O »w

P
R
R

w O nu O

R

R
P
P

Iron is extracted from its ore in a blast furnace in a redox reaction.

Which substance is reduced in the blast furnace?

1 carbon dioxide
2 coke
3 haematite
4 limestone
A land?2 B land3

C 2and3

D 2and4

Carbon dioxide and methane are both greenhouse gases.

Which activity produces both gases?

A

B
C
D

farming animals

cracking alkanes

the thermal decomposition of limestone

use petrol-powered cars
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28

29

30

31

Which gas can be removed from the exhaust gases of a petrol-powered car by its
catalytic converter?

A carbon monoxide B carbon dioxide

C nitrogen D steam

Which statement about the fractional distillation of petroleum is correct?

A Only one compound is collected at each level of the fractionating column.

B The higher the fractionating column, the greater the temperature.

C The most flammable molecules are collected at the bottom of the fractionating
column.

D The molecules reaching the top of the fractionating column have the smallest

relative molecular masses.

Two alkane molecules are isomers.
Which properties will be the same for both molecules?

1 general formula
2 molecular formula

3 structural formula

A land?2 B 1,2and3 C 2only D 2and3

The liquid limonene can be extracted from oranges. It has the structural formula shown.

H H
HA 1P cHg
c—C /
Y V-GS
HaC—C, KC\H CHy
_C\
/ | H
H o H

A student made a few statements about limonene.

1 It is a hydrocarbon.
2 It is saturated.

3 It undergoes addition reaction with hydrogen.
Which statements about limonene are correct?

A land?2 B land3 C 1,2and3 D 2and3
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32 Alkenes can be produced by cracking large hydrocarbon molecules.

Which equations represent possible reactions when tetradecane, C14Hso, is cracked?

1
2
3
4

A 1lonly

C14Hz0 = C2He + C3He + C4Hg + CsH1o
C14Hzo = H2 + CoH4 + C3He + C4Hg + CsHaio
C14Hz0 — C2He + 4C3He

C14Hz0 — C2He + C3Hg + CoHas

B land4 C 1,2and3 D 3and4

33 The products formed by burning substance J are passed through the apparatus shown.

products of

burning J - :\ﬁ :\
o '\L

==\

ice NE
o white precipitate
o] forms in limewater
\_/
water collects
What substance is J?
A carbon monoxide B ethanol

C hydrogen D sulfur
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34 Pentanoic acid has the formula CH3CH>CH>CH>COOH.

Which formula represents butyl pentanoate?

A B
0 O
J J
CH,CH,CH,CH,— & CH,CH,CH,—C,
C D
CH,CH,CH,CH,—O CH,CH,CH,CH,—Q

4 J

35 In the hydrogenation of a vegetable oil, 3 mol of hydrogen is used for 1 mol of the
vegetable oil.

How many moles of carbon-carbon double bonds are there in 1 mol of the vegetable
oil?

A 1 mol B 1.5 mol C 3 mol D 6 mol

36 The partial structure of a polyamide is shown.
— b
(@) (@)

Which monomers would produce this polymer?

1 2 3
H 0 H H (0] O
\N—{ l—c/ \N—| }—N/ \0—1 |—c//
/ % / \ / \
H OH H H HO OH

A 1only B land3 C 1,2and3 D 2and3
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37

38

39

Poly(carbonates) are synthetic polymers. Their structure can be as shown.

0] o]

—l___'—o—g—o—{:]—o—cuzuo——

Which of the following has a type of linkage similar to that of a poly(carbonate)?

O 0O W

nylon
poly(ethene)
polyvinyl chloride
Terylene

Scrap iron is often recycled.

Which reason for recycling is not correct?

A

B
C
D

It reduces the amount of pollution at the site of the ore extraction.
It reduces the amount of waste taken to landfill sites.
It reduces the need to collect the scrap iron.

It saves natural resources.

High carbon steel is used in manufacturing processes.

Which properties does high carbon steel have?

It is brittle.
It is malleable.

It is soft.

A W N P

It is strong.

A land? B land4 C 2and3 D 3and4
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40 The table gives information about the ability of four substances to conduct electricity.

substance

w

X
Y
z

does not conduct under any conditions
conducts only in aqueous solution

conducts when molten and when solid

conducts when molten and in agueous solution

What could these four substances be?

w X Y z
A Pb HCI NacCl S
B S HCI NacCl Pb
C S HCI Pb NaCl
D S NacCl HCI Pb
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