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A student uses the apparatus below to measure the volume of carbon dioxide gas produced
when different masses of marble chips are added to 25 cm? of dilute hydrochloric acid.

gas syringe

2
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stopper

25 cm? dilute

_hydrochloric acid
marble chips -

Which other apparatus do the student need?

electronic balance and filter funnel
electronic balance and measuring cylinder
stopwatch and filter funnel

stopwatch and measuring cylinder
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A student carried out a chromatography experiment. The diagram below shows the
chromatogram obtained.

final position of solvent

original spot of dye _|

X
original level of solvent t

Which one of the following gives the R value of the dye?
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The sun-lit side of the planet Mercury has a temperature of 430 °C. The dark side of the planet
has a temperature of =180 °C.

Which substance may be found on one side of planet Mercury as a liquid and the other side as a

solid?

substance melting point / °C boiling point / °C
A ethane -183 -87
B lead 328 1744
Cc nitrogen -210 -196
D phosphorous 44 280

Two experimental set-ups used to demonstrate diffusion of gases are shown in the diagrams
below. The gas in each porous tube is nitrogen.

In Experiment 1, the gas introduced into the beaker is carbon monoxide while in Experiment 2,
the gas is argon.

carbon

monoxide *®— =
gas T 1I3CT

argon gas —

R beaker — 1
AP e HP HOa

porous tube porous tube A

containing N containing ‘ =
nitrogen gas nitrogen gas

beaker —1

Experiment 1 Experiment. 2

What changes, if any, to the water levels at P and Q would you expect to see in both
experiments?

Experiment 1 Experiment 2

P and Q remain at the same level. P is at a higher level than Q.

P and Q remain at the same level. Q is at a higher level than P.

P is at a higher level than Q. P is at a higher level than Q.

oo m >

P is at a higher level than Q. Q is at a higher level than P.




An element, Z, has p protons and n neutrons in its nucleus.

Which row gives the possible correct number of protons, neutrons and electrons in a negative
ion of an isotope of Z?

protons neutrons electrons
A p n+1 p+1
B p n+1 p -1
C p+1 n p+1
D p+1 n p-1

A reaction in gas clouds of the Universe is as shown.

Hz2(g) + H2" (g) — H (g) + Hs" (9)

How many protons, neutrons and electrons does an Hs* ion contain?

protons neutrons electrons
A 2 1 1
B 2 1 2
C 3 0 1
D 3 0 2

Substance Z has the following properties.

T Melting point higher than 500 °C

[l Insoluble in water

[JInsoluble in organic solvent

71 Conducts electricity only when molten

What could substance Z be?

A copper B iron(III) oxide
C poly(ethene) D sodium chloride

Which substance does not contain atoms bonded to other atoms by four covalent bonds?

diamond
poly(ethene)
silicon dioxide
water

oo w>»
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The descriptions of three substances are given as follows:

substance description
X It is made up of identical molecules which burns in excess air to form carbon
dioxide and water.
y It is a gas which burns in excess air to form water only.
z Its solution can be separated into three dyes by paper chromatography.

Which of the following correctly classifies substances x, y and z?

X y z

A element element compound
B compound compound mixture
C compound element mixture
D element mixture element

At room conditions, two identical flasks which have been filled with gas X and Y were puton a
balance. The result is shown below.

Bottle B
Bottle A

GasY
Gas X N

A

Which of the following statements shows a fair conclusion?

A The number of gas particles in Bottle A is less than the number of gas particles in Bottle B.

B The number of moles of gas particles in Bottle A is greater than the number of moles of gas
particles in Bottle B.

C The number of molecules of gas is the same in each bottle but each molecule of Gas X
contains more atoms than each molecule of Gas Y.

D The mass of 48 dm® of gas particles in Bottle A is greater than the mass of 48 dm?® of gas
particles in Bottle B.



The formula of an oxide of element Y is Y20.
8.7 g of Y20 contains 7.1 g of Y.

How many moles of Y does 7.1 g of the element contain?

A%xZ
C%XZ

On heating, ammonium nitrate, NHsNO3, decomposes to form dinitrogen oxide and water.
NH4NO3; — N2O + 2H,0

When 90 g of an impure sample of ammonium nitrate is heated, 28 g of water is formed.
What is the percentage purity of ammonium nitrate in the impure sample?

28 80
= — x 100
A 18 90
B 28 80 x 100
36 90
28 90
C 18 80x100
p 28 x 99 x100
36 80
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The diagrams below show some of the particles present in different acids, W, X, Y and Z.
Water molecules are not shown.

Which of the diagrams correctly shows the arrangement of particles in each of the three acids?

@ : hydrogen ions

© : negative ions

O : molecules of acid which are not ionised
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W X Y Z

dilute concentrated dilute
ethanoic acid ethanoic acid hydrochloric acid
A X w Z
B X Y w
C Y 4 X
D 4 w X

A bottle of copper(Il) oxide has been contaminated with some solid sodium chloride.

How can the sodium chloride be removed from the copper(Il) oxide?

oo w>»

add dilute acid to the mixture and filter
add water to the mixture and filter

heat the mixture and allow it to cool
place the mixture in a separating funnel




15 Anunknown salt, L, is tested to determine its identity.

tests observations

1 L is dissolved in water Colourless solution is
obtained.

2 Divide the solution of L into three equal portions.

a) | To one portion, add equal volume of aqueous chlorine. | The colourless solution turns

yellow.
b) | To another portion, add aqueous sodium hydroxide White precipitate forms,
dropwise. insoluble in excess.
c) | To the third portion, add aqueous sodium hydroxide White precipitate forms with
and alumnium foil, followed by warming. colourless and pungent gas
that turns damp red litmus
paper blue.

What is salt L?

A ammonium chloride B calcium nitrate
C iron(II) chloride D  zinc nitrate

16 A sample of an alloy containing two metals was subjected to several tests as shown below.

alloy solution Q
add H2SO;4 (aq)

add NHs (aq)

add excess
) NHs (aq) -
quantity of precipitate forms
precipitate
decreases

reddish brown ppt
is left

Which two metals are present in the alloy?

A iron and aluminium B iron and lead
C ironand zinc D lead and zinc



Substance X liberates iodine from aqueous potassium iodide and decolourises acidified potassium
manganate (VII). How is the behaviour of X described?

As a reducing agent only.

As an oxidising agent and a reducing agent.

As an oxidising agent only.

Neither an oxidising agent nor a reducing agent.
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Which of the following is a redox reaction?

dissolving zinc chloride salt in water

electrolysis of dilute potassium sulfate using inert electrodes
reacting aqueous sodium hydroxide and aqueous copper(II) nitrate
reacting iron(II) oxide with dilute hydrochloric acid

oo w>»

An experiment is set up as shown.

gas
- =2 pump
steam = ::% [ Tl E:_ e
X | - I
VAN magnesium N copper(ll) oxide
heat heat

Which of the following is not a product formed in this experiment?

A copper B magnesium oxide
C oxygen D  water vapour

A block of magnesium and a block of copper were attached to underground steel tanks, X
and Y, as shown.

magnesium steel steel copper

block \E tank X tank Y :I/ block

Which pair of equations represent the reactions that would occur at tanks X and Y?

steel tank X steel tank Y
A Fe — Fe*" + 2e Cu — Cu?" + 2e
B Fe — Fe*" + 2e Fe — Fe®* + 2e
c Mg — Mg®* + 2e Cu — Cu* +2e
D Mg — Mg®* + 2e Fe — Fe? + 2e
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The diagram below shows an electrolytic set-up using concentrated sodium sulfate solution as
the electrolyte.

—

platinum electrode X < > platinum electrode Y

concentrated sodium sulfate solution
and litmus solution

Which of the following changes would occur when a current is passed through the solution for
some time?

Oxygen is given off at X and hydrogen is given off at Y.

Sodium is formed at X and oxygen gas is given off at Y.

The colour of the solution becomes blue around both X and Y.

The colour of the solution becomes blue around X and red around Y.

oo w>»

The shield of a space rocket is gold plated. Which electrodes and electrolyte could be used to gold
plate the shield?

cathode anode electrolyte
A carbon shield gold compound
B gold shield gold compound
C shield carbon gold compound
D shield gold gold compound

Which of the following statements best explains why chlorine is more reactive than iodine?

lodine has a larger atomic radius than chlorine.

The intermolecular forces of attraction are weaker in chlorine compared to iodine.
The nuclear attraction on valence electrons is stronger in chlorine compared to iodine.
The nuclear attraction on valence electrons is weaker in chlorine compared to iodine.

OO m>»
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In each of three experiments, a halogen was added to separate solutions of halides.
The table shows the results.
experiment halogen added solution of halide
u va "
1 U no reaction reaction occurs
V2 reaction occurs reaction occurs
3 W, no reaction no reaction
What were the halogens U, V and W?
u Vv w
A Br2 Cl> l2
B Br; I Clz
C Cly Br2 2
D Cl, 2 Br
The diagram below shows part of the carbon cycle.

carbon dioxide
in the air

power station using
wood chips as fuel

tree

Which row correctly identifies P, Q and R as exothermic or endothermic reactions?

exothermic

P Q R
A endothermic exothermic exothermic
B exothermic exothermic exothermic
C exothermic endothermic exothermic
D

endothermic

endothermic
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The diagram below shows the energy profile diagram of a reversible reaction.

energy

2NHs

Y

What does the energy change E2— E1represent?

activation energy of the forward reaction
activation energy of the reverse reaction
enthalpy change of the forward reaction
enthalpy change of the reverse reaction

oo w>»

In the diagram, curve X was obtained by observing the decomposition of 100 cm? of
1.0 mol/dm?® hydrogen peroxide, catalysed by manganese(IV) oxide.

1 /,_____ Y

X
volume

of
oxygen
produced
/em?
0 -

0 time / min

What change in the original experimental conditions would produce curve Y?

adding some 0.1 mol/dm?®hydrogen peroxide
adding water

lowering the temperature

using less manganese(IV) oxide

oo w>»
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28 Aliquid X reacts with solid Y to form a gas.

1 2

1:—!7 stopper K/\:{—cotton wool

l" .'l

X
) -Y
’ balance
3 4

"\—m‘

— A [ =TT

() ()
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Which two diagrams show suitable methods for investigating the speed of the reaction?

Dﬁ stopper I’Aj'—conon wool
F~~

A 1and3 B 1and 4
C 2and3 D 2 and 4

29 Which statement about the properties of ammonia is correct?

It dissolves in water to form a solution with pH less than 7.
It is formed by heating ammonium salts with nitric acid.

It is formed upon heating ammonium chloride.

It reacts with alkali to form salts.

oo w>»

30 Information in the table shows the concentration, in parts per million (ppm), of pollutants in four
different industrial areas. In which area, A — D, is limestone sculptures under the greatest threat
from pollution?

unburnt hydrocarbon nitrogen dioxide carbon monoxide
emission / ppm emission / ppm emission / ppm
A 23 30 0.03
B 30 32 3.0
Cc 11 38 0.2
D 21 45 0.01
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Which atmospheric pollutants, emitted by internal combustion engines, are reacted together to
convert them into less harmful products?

oo w>»

nitrogen dioxide and carbon dioxide
nitrogen dioxide and carbon monoxide
unburned hydrocarbons and carbon dioxide
unburned hydrocarbons and carbon monoxide

The table below shows the boiling points of four fractions, W, X, Y and Z, obtained when crude

oil is distilled.
fraction w X Y 4
boiling range / 35-75 80— 145 150 — 250 greater than 250

°C

How is fraction W different from fraction Z?

o0 m>»

When dodecane, C12Has, is cracked, only three hydrocarbons are formed.
The hydrocarbons are ethene, propane and propene.

What is the ratio of the hydrocarbons formed?

Fraction W contains molecules of larger relative molecular masses than Z.
Fraction W is in less demand than fraction Z.
Fraction W is more flammable than fraction Z.
Fraction W is more viscous than fraction Z.

ethene

propane

propene

1

1

1

O o0 mw>»

1
1
3

1
3
1

3
1
1
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The molecular structure of an organic compound containing only carbon, hydrogen and oxygen
atoms is shown below.

Which reaction will this compound not undergo?

Bromination
Hydration
Neutralisation
Polymerisation

oo w>»

Which reactions in the list below show water is either a reactant or a product?

Reaction 1: addition of magnesium oxide to ethanoic acid
Reaction 2: conversion of ethene to ethanol

Reaction 3: conversion of vegetable oil to margarine
Reaction 4: fermentation of glucose

A 1and2only B 1 and 3 only
C 1,2and3only D 1,2 and 4 only

The following statements describe an organic compound, M.

It does not react with aqueous sodium hydroxide.

1

2 It does not decolorise bromine solution.

3 If a mixture of ethanoic acid and compound M is warmed with concentrated sulfuric
acid, no sweet smelling substance is formed.

What could be the molecular formula of compound M?

CH=CHCOOH
CH2=CHCOOCH3
CH3CH2CH20H
CH3CH2CHCI

oo w>»
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The reaction between a carboxylic acid, CH,CO-H and an alcohol, C,H2.+1OH, produces an

ester. How many hydrogen atoms does one molecule of ester contain?

y+2n

y+2n+1
y+2n+2
y+2n+3

oo w>»

The structure of an amino acid, serine, is shown.

HooH ,0
N—C—C
/7 | AN
oy, OH
|
OH

Which statement about serine is true?

It burns in air to produce carbon dioxide and water only.

It can undergo addition polymerisation with other amino acids.

It does not decolourise acidified potassium manganate(VII).

It produces carbon dioxide when reacted with sodium carbonate.

oo w>»

Which two monomers can react together to form a polymer with only amide linkages?

H2NCH,CH>CH,CO:H and HOC(CHs)zCHzCOzH
H>NCH2CH>CH>CO-H and HO,CCH(CH3)CH2NH-
HO,CCH2CH>CH:NH; and HO,CCH(CH3)CH.CO2H
HO,CCH2CH>CO;H and CH3CH(CH3)CH:NH

OO m>»
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40 The picture below shows a polymer.

O

N / ﬁ—O—CHZ—%—CHZ

Which of the following correctly show the monomers that can be used to form this polymer?

-

A 0
[l —
)y—¢—oH and Ho—+V/}—on
B —
Ho—0 \ 0
/ )y—¢—on and HO—CH,—///}—CH,—oH
c —
HO 0 0
\ / / OH and Ho—cI —(|:I—0H
D —

END OF PAPER
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