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1 The melting points and boiling points of four substances are shown. Which substance exist
as a monatomic gas at —200°C?

substance melting point / °C boiling point / °C
A argon -189 -186
B hydrogen —-259 -253
C neon —249 —246
D nitrogen -210 -196

2 The diagram shows a set-up used to separate hexane (boiling point, 70 °C) and heptane (boiling
point, 98 °C).

thermometer

/ water out

distillate

heat

Which graph would be obtained if the temperature at point T was plotted against the total

volume of distillate collected?
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3 A student wants to show that the rate of the reaction between a fixed mass of calcium

3

carbonate and dilute hydrochloric acid doubles for every 10 °C rise in temperature.
The student wants to measure the volume of carbon dioxide released to find the rate of
reaction. The student has a measuring cylinder and a gas syringe.

What other essential apparatus are required?

A Bunsen burner, burette, electronic balance, stopwatch

B Bunsen burner, electronic balance, stopwatch, thermometer

C Bunsen burner, pipette, stopwatch, thermometer

D burette, pipette, electronic balance, thermometer

4 Some properties of substances X, Y and Z are given in the table below.
ercentage solid conducts .
substance P " 9 ! , .u changes on heating
composition by mass electricity

X constant yes solid burns in air to form an oxide
Y constant no solid decomposes
Z varies yes solid melts

Which classification of the substances is correct?

element mixture compound
A X Z Y
B Y Z X
C Z Y X
D X Y Z

5 The diagram below shows the chromatogram of four substances, W, X, Y and Z.

0

0 0
0 0 0
w X v z

Which statement is correct?

OO mw >

W contains X and Y.

X is more soluble than Z.

Y contains three components.
Z has a larger Rs value than X.
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The atomic number of cerium, Ce, is 58. A Ce** ion has 140 nucleons.
How many neutrons and electrons are there in one Ce*" ion?

neutrons electrons
A 82 54
B 82 62
C 140 54
D 140 62

Diamond, graphite, iodine and silicon dioxide all contain covalent bonds.
Which statement is correct?

A Diamond has atoms that are arranged in a tetrahedral structure.

B Graphite is used as a lubricant because each layer in its structure is held to the next
layer by strong covalent bonds.

C lodine changes from solid to gas upon gentle warming as its covalent bonds are weak.

D Both graphite and silicon dioxide can conduct electricity due to the presence of mobile
electrons.

The electronic configurations of three particles, X, Y and Z are shown.

particles electronic configuration
X 21
Y 1
V4 2,8,7

Which statement is true about these three particles?

X forms covalent bonds with Z.
X forms ionic bonds with Y.

Y can only form ionic bonds.

Y forms ionic bonds with Z.

o0 mw >

Peeling onions often causes tearing of the eyes due to the release of a sulfide compound.
Peeling them under running water reduces the problem.
Which of the following statements are true about the sulfide compound?

It is volatile.

It is soluble in water.

It is an ionic compound with strong ionic bonds.

It is a covalent compound with weak covalent bonds.

A WN -

A 1and?2 B 1and3 C 1and4 D 2and4
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Which molecule has the greatest number of bonded electrons?

A CoHs4 B CO; C CHsOH D HCO:H

Hydrazine, N2H4, is a powerful reducing agent. When reacted with an aqueous solution
containing silver ions, nitrogen is one of the products formed. Which ionic equation best
represents this reaction?

NoH4 + 2Ag+ — No + 2AgH2
NoH4 + Ag" — No + 2H, + Ag
NoH4 + Ag+ - N+ H" + Ag
N2Hs + 4Ag* — Ny + 4H* + 4Ag

OO w >

An element burns in air to form a compound which dissolves in dilute hydrochloric acid and
aqueous sodium hydroxide.
What is the element?

A carbon B iron C aluminium D sulfur

The results of some experiments with sulfur dioxide are shown.

experiment description result
1 mix with dilute hydrochloric acid does not react
2 mix with concentrated sodium hydroxide a salt is formed
3 add Universal Indicator Universal I_ndlcator
turns violet
4 add acidified aqueous potassium purple solution turns
manganate(VIl) colourless
Which experiments show correct results?
A 1and2only B 3and4only C 1,2and4 D 2,3and4

Calcium chloride is made by adding powdered calcium carbonate to dilute hydrochloric acid.
Which row identifies the reagent that should be added in excess and the purification method
that is used to make a pure and dry sample of calcium chloride?

excess reagent purification method
A calcium carbonate filtration only
B calcium carbonate filtration and crystallisation
Cc dilute hydrochloric acid filtration only
D dilute hydrochloric acid filtration and crystallisation
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15  The graph below shows the mass of precipitate Y formed when aqueous lead(ll) nitrate and
solution X are added successively to unknown solution M.

mass of
precipitate / g
A

4 precipitate Y

» volume of solution
added / cm?®

" addition of
solution X

addition of
lead(ll) nitrate

What is the possible identities of precipitate Y and solution X?

precipitate Y solution X
A PbCl, NaOH
B PbCOs3 HNO3
C Pb(NO3). HNO3
D PbSO4 NaOH

16  Zinc oxide is produced by heating zinc carbonate.
What is the percentage yield of zinc oxide if 125 g of zinc carbonate produces 75 g of zinc
oxide on heating?

75 125 x 81 75 75
A — B —— cC — D "~
81><100 7 x 100 125><100 81><125><100

17  Afuel gas cylinder contains 6 g of ethane gas, C2Hs, under room temperature and pressure.
Which statement is incorrect?

It contains 1.2 mol of hydrogen atoms.

It contains 0.2 mol of ethane molecules.
It contains 1.20 x 10% ethane molecules.
It occupies a volume of 0.25 dm?.

OO m >

18 60 cm?® of hydrogen are reacted with 30 cm? of oxygen to form water vapour.
What are the volumes of the gases remaining, at room temperature and pressure?

hydrogen / cm3 oxygen / cm?® water vapour / cm?
A 30 0 0
B 30 15 30
C 0 0 60
D 0 0 0
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Four experiments of rusting are shown.

1 2 3 4
3 r h r h r 3N r
[——— oil
——dry air = f=—tap water -~ - boiled tap 'i"‘fé—tap water
15°C S 15°C i water 15°C | 25°C

&—paper-clip %— paper-clip %— paper-clip §_ paper-clip

not rusty rusts not rusty rusts
after 1 week after 1 week after 1 week after 1 week

Which two experiments can be used to show that oxygen is needed for iron to rust?

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

A small piece of sodium is added to aqueous iron(ll) sulfate. Which of the following is
not observed during this reaction?

A grey solid is formed.

A white precipitate is formed.

Bubbles of gas are formed.

The pale green solution turns colourless.

OO mw >

Some reactions are stated below.
1 HSO4 + 2NH3 — (NH4)2SO4
2 HSO4+7Zn — ZnSO4 + H>
3 KyCr,07 + 2KOH — 2K>CrO4 + H.O

How many of the reactions are redox reactions?

A 0 B 1 CcC 2 D 3

Which noble gas has the highest concentration in dry air?

A argon
B krypton
C helium
D neon

Which pair of gases will cause the most damage to limestone buildings?

carbon monoxide and nitrogen monoxide
chloroflurocarbons and ozone

methane and sulfur dioxide

nitrogen dioxide and sulfur dioxide

OO w >



24

25

26

27

28

8

Which property shows a general decrease when going down any group in the Periodic Table?

the reactivity of the elements

the oxidising ability of the elements

the number of electrons in the valence shell

the tendency of the elements to form positive ions

OO mw >

Which pair of elements, when reacted together, would give the most violent reaction?

caesium and fluorine
lithium and iodine
potassium and bromine
sodium and chlorine

OO mw >

Magnesium reacts with acid. Which solution would give the fastest initial rate of reaction?

40 g of hydrochloric acid in 500 cm? of water
20 g of hydrochloric acid in 1000 cm? of water
40 g of sulfuric acid in 500 cm?® of water

20 g of sulfuric acid in 1000 cm?® of water

OO mw >

In the electrolysis of molten sodium chloride, 46 g of sodium is formed at the cathode.
How many moles of chlorine gas are formed at the anode?

A 0.0 mol B 0.5 mol C 1.0mol D 2.0mol

The effects of a change in conditions on a chemical reaction are listed.
1 The total number of collisions per minute increased.
2 The average energy of the particles increased.

3 The activation energy increased.

Which of the above effects are result of an increase in temperature?

A 1only

B 2only

C 1and?2
D 1,2and3
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The enthalpy change for the reaction shown in this equation is =1560 kJ.

2C;He¢ (g9) + 702 (g) — 4CO; (g) + 6H,0 (/)

What is the heat change when 1 mole of ethane is burned?

780 kJ of heat is absorbed
780 kJ of heat is released
1560 kdJ of heat is absorbed
1560 kJ of heat is released

OO w >

Dilute hydrochloric acid was added to some marble chips in a conical flask and the total mass
of the flask and its contents is weighed at regular intervals. Both reactants are used up at the
end of the reaction. The graph labelled experiment 1 was obtained.

mass loss / g

experiment 2

experiment 1

time / min

If the experiment is repeated, what changes will be necessary to obtain the graph for

experiment 27

marble chips dilute hydrochloric acid
A grind to powder no change
B no change same volume, higher concentration
C use more same volume, same concentration
D use more larger volume, same concentration

In Haber process, nitrogen and hydrogen react as shown.

N2(g) + 3H2(g) = 2NH5(g)

How do the speed and the final yield of the reaction change, if the pressure in the vessel is
increased but the temperature is kept constant?

speed of forward reaction

final yield of reaction

increase

increase
no change
no change

OO w>»

no change
increase

no change
increase
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The apparatus shown is set up to plate a steel key with copper.

copper

aqueous copper(ll)
sulfate

Which of the following explains the observation that will be made on the electrolyte?

OO mw >

Water is electrolysed leading to volume of water decreasing.

Concentration of Cu?* decreases leading to the fading of CuSQO, colour.

Concentration of Cu?* increases leading to the darkening of CuSQO4 colour.
Concentration of Cu?* remains unchanged leading to no change in colour intensity of
CuSQO..

The energy profile diagram for the Haber process is shown below.

A

energy

progress of reaction

Which statement is correct?

OO w >

The reverse reaction is exothermic.

The enthalpy change of the forward reaction is equal to (W — 2).

The activation energies of the forward and reverse reactions are equal to Y.

The activation energy of the reverse reaction is greater than that of the forward reaction.

Which of the following is true of a homologous series?

OO mw >

Each member differs from the previous one by one carbon and four hydrogen atoms.
The viscosity increases as the carbon chain of the members increases.

The members have the same empirical formula.

The members have the same structural formula.
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35 Which statement about vegetable oil and the margarine made from it is correct?

Both are liquids at room temperature.

Both occur naturally.

Margarine has higher melting point than vegetable oil.

Vegetable oil has fewer carbon-carbon double bonds than margarine.

OO mw >

36 Hydrolysis using an alkali will result in the ester linkage being broken and the carboxyl
functional group reacting with the base to form a salt.

The diester below can be hydrolysed by heating with aqueous sodium hydroxide.

111 |
RS
H H H O H
What would be the products of the reaction?
0 H H H O H
J || I
A H—C\ HO—(l:—?—C—OH HO—C—(|:—H
OH H H H H
(0) H H H O H
V4 ||| I
B H—C NaO—(IZ—(ll—CI:—ONa HO—C—(l:—H
OH H H H H
0 H H H O H
J ||| I |
Cc H—C\ HO—(|3—?—(|3—OH NaO—C—(IZ—H
ONa H H H H
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How many of the following reactions involve the formation of water?

1 ethanol and ethanoic acid
2 glucose and yeast
3 ethene and oxygen
4 ethane and chlorine
A 1 B 2 CcC 3 D 4

You are provided with the following list of chemicals.

aqueous bromine

aqueous sodium carbonate
litmus solution

propanol

A WN -

How many of these chemicals can be used to distinguish between propene and propanoic
acid at room temperature?

A 0 B 2 c 3 D 4

The structure of serine is shown below.

HooH 0
‘N—Cc—cC
I ,
A" ¢n, ©OH
|
OH

Which statement about serine is false?

It produces carbon dioxide when reacted with sodium carbonate.

It burns in air to produce carbon dioxide, water and oxides of nitrogen.

It can undergo condensation polymerisation with other molecules of serine.

It causes acidified potassium manganate(VIl) to turn from colourless to purple.

OO mW >

In the electrolysis of an aqueous solution of vanadium chloride, 76.5 g of vanadium, V (A, =
51), is deposited at the cathode by 4.5 moles of electrons. What is the charge on the
vanadium ion?

A 1+ B 2+ C 3+ D 6+

— End of Paper —
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