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1 The apparatus shown in the diagram below was set up by Peter to
measure the volume of carbon dioxide gas' made when different masses of
marble chips were added to 25 cm? of dilute hydrochloric acid.

gas syringe
; V4 i
En .,“H R S Cey T J‘:D
bung\ : k .
25cm? dilute
hydrochloric acid

marble chips._

Which other apparatus did he use for his experiment?
A Filter funnel and mass balance
B  Filter funnel and stopwatch
C  Measuring cylinder and mass balance

D  Measuring cylinder and stopwatch

2 The table gives data about four substances.

In which substance are the particles closely packed and arranged randomly
at room temperature? ‘

Substance Melting point/ °C Boiling point / °C
A 15 145
B 40 1407
Cc -114 -30
D -20 10

(VS ]
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3  The nucleon number and number of electrons of an atom of X and an atom
of Y are shown.

Atom X Y
Nucleon number 51 51
Number of electrons 23 27

Which statement about X and Y is incorrect?
A An atom of X has fewer protons than an atom of Y.
B Anatom of Y has fewer neutrons than an atom of X.
C Xis above Y in the same group of the Periodic Table.
D Xis in the same period in the Periodic Table as Y.

4  Which of the following statements describes a particle with the following

electronic structure?

A an anion with an oxidation state of —1

B  a cation with an oxidation state of +1
C an atom in the second period

D aninert gas atom

BP-366
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5 The dot-cross diagram (with only the outer electrons) of the compo.qnd'_

formed between element X and Z is shown.

2+

Which of the following is the correct set of formula of the chloride of X and

Z?
A

B

XCl, Z3Cl1
XCl, ZCh3
XClz, Z3Cl

XClz, ZCls

BP-367
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6 The diagram shows the molecule propyl ethanoate.

O

CH C
o 2
e, S0 en

H,C
3

How many pairs of electrons are used in bonding in the molecule?

A 1
B 7
C 14
D 17

7 The tablé below shows the physical properties of substances P, Q, R and

S.
Substance Melting Electrical Conductivity
point /°C
in solid state | in molten state
P High Poor Good
Q High Good Good
R High Poor Poor
S Low Poor Poor

Using the information from the table, which statement is true about
substances P, Q, R and §?

A  Substance R consists of weak bonds between the atoms.
B Substance S exists in a simple molecular structure.

C Substance P contains mobile electrons to conduct electricity when in
molten state.

D Substance Q consists of strong electrostatic attractions between
oppositely charged particles.

6
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8  Chlorine gas is a severe irritant to the eyes and respiratory system. The
maximum safe toleration level of chlorine gas in air is 0.005 mg dm-3.

How many molecules of chlorine gas are present in 1 dm? of air at the
toleration level? (Note: 1g =1000 mg)

A 0.005
—x 71

6x10%

B 0.005%)(”J23
71

¢ wxlxﬁxw”
1000 ~ 71

D 0'0°5x71x6x10“3
1000

9 Dinitrogen tetroxide, N204 is a poisonous gas. It can be disposed of safely
by reaction with sodium hydroxide. In the experiment, the concentration of
aqueous sodium hydroxide used is 1.5 mol/dm3.

N20a (g) + 2NaOH (ag) — NaNOs (ag) + NaNO2 (aq) + H20 )

Which of the following is the least volume of aqueous sodium hydroxide
required to dispose of 300 cm 3 of N204 at room temperature and pressure?

A 10cm?
B 20cm?
C 200cm?
D 600cm?

oy
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10 Suifurlc acid and nitric acid are both strong acids.

11

. Ethanmc acid is a weak acid.

~20.00 cm?3 solutions of 0.10 mol/dm? concentration of each of these three
- acids were separately titrated with a 0.10 mol/dm? solution of sodium
.~ hydroxide.

In order to react completely

A

all three acids would require the same volume of sodium hydroxide
solution.

ethanoic acid and nitric acid would require the same volume of
sodium hydroxide solution but sulfuric acid would require more.

nitric acid would require more sodium hydroxide solution than
ethanoic acid but less than sulfuric acid.

sulfuric acid and nitric acid would require the same volume of
sodium hydroxide solution but ethanoic acid would require less.

Solution. X and solid Y are mixed in a beaker. After mixing, the final mass
of the substances and the beaker is lesser than the initial mass.

What could solution X and solid Y be?

solution X solid Y
A hydrochloric acid iron(ll) hydroxide
B “ nitric acid magnesium oxide
C - potassium hydroxide ammonium carbonate
D sulfuric acid copper
8
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12 The graph below shows the change in pH of a reaction solution during a
titration of 0.10 mol/dm?3 sodium hydroxide solution with 0.10 mol/dm?3
ethanoic acid.

Titration of 20.0 cm® 0.1 mol/dm? sodium hydroxide
solution with 0.1 mol/dm?® ethanoic acid

14
Ty ————

10 \
: \

pH \
6 1\
4
2
0 |- L L A A 1
0 5 10 15 20 25 30 35

Volume of ethanoic acid (cm?)

Below are the approximate pH changes for a few indicators.

Indicator Approximate pH range for colour
change

Methyl orange 3.2-4.4

Phenolphthalein 8.2-10

Litmus solution 5.5-8.2

Bromocresol green 3.8-5.4

‘Which indicator is the most suitable to identify the end point of this
titration?

A Bromocresol green

B Litmus solution
C Methyl orange

D Phenolphthalein
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13  An excess of sodium hydroxide is added to an aqueous solution of salt L
and boiled. Ammonia gas is only given off after aluminium foil is added to
the hot solution. Whatcould be salt L.?

A

B

(o

D

Ammonium chloride - - -
Ammonium nitrate
Sodium chloride -

Sodium nitrate

14 Excess dilute sulfuric acid was added to a fixed volume of agueous barium
hydroxide.

Which graph best represents the variation in the total number of mobile ions
present in the solution?

A

B .
@ A
E‘ 8 '
SN 5 —
8 o
£l :
21l &4
e py —
0 il % 0 e b
amount of acid add imount of acid:added
D
2 A 24
o | by
4| 5t A
-8 ¥ _ %
g " =
Lt s W IE T
06— > amount of acid added
“amount6f acid added
10
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16 Elements Q, X, Y and Z are found in consecutive groups of the Periodic
Table starting from group IV. They also belong to the same period.
In which molecule are all the outer electrons of the atoms involved in

bonding?
A QH4
B XHs
C YH
D 2ZH

16 Xis a Group I element while Y is a transition element.

Which of the following states the correct similarity and difference in their

properties?
Similarity Difference
A | X and Y have high melting point. Y has higher density than X.
B | X and Y have high melting point. Y is harder than X.
c X and Y conduct electricity. Xlssohiblein T o et
insoluble in water.
D X and Y form coloured X does not conduct electricity
compounds. while Y conducts electricity.




374

17  Adrian carried out four experiments to arrange metals X, Y and Z in order
of decreasing reactivity. o e

The table shows the results of his experiments:

Experiment X 1 Y Z
Does the metal react with dilute hydrochloric yes | no yes
acid?

Is the oxide of the metal reduced by heating yes yes no
with carbon? ’

What is the order of reactivity of the metals?

Least reactive

Y

Most reactive

A X Z Y
B Y X .4
C Z X )
D Z Y X
18 Joseph performed four experiments on rusting as shown below.
broken
1 2 3 4 / R BgyT
4 V4 4 g -
; T — oil
—t—dry air = tap waler _-_<—boiled tap "~ ——tap water
15°C st (M ¥ 7 e water 15°C - sl 28T ¥
&— paper-clip %— paper-clip %— paper-clip % papér-clip
not rusty rusts not rusty rusts
after 1 week after 1 week after 1 week after 1 day

Which two of these experiments can Joseph use to show that air is needed
for iron to rust?

A 1and2
B 1and3
C 2and3
D 2and4

BP-374
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19 Which of ‘_th'e fo‘!lowirfg is a redox reaction?
A- ﬁHs + HY'—3 NH?
B N _-!f.l3¥.*_'!2"—-—> 2NHs
C rQ_JHf + CF. —— NH4CI
D NHe* + OH—> NHeOH

20 A piece of clean copper wire is suspended in a beaker of aqueous silver
nitrate. Crystals of silver are deposited on the copper wire and the solution
in the beaker gradually turns blue.

Which deduction is not correct?

A Copper is oxidised.
B  Silver nitrate is reduced.

C  The total number of negative ions in the solution is unchanged.

D  The total number of positive ions in the solution is unchanged.
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21 Aqueous potassium iodide and acidified potassium manganate (Vil) were
added to separate samples of hydrogen peroxide.

The observations are summarised in the table.

Reagent added to hydrogen .
peroxide Observations
5, o i Agqueous potassium iodide turns
Aqueous potassium iodide : from c%lourless to brown
Acidified potassium manganate
Acidified potassium manganate (VII) (VHI) turns from purple to
colourless.

Which of the following set of properties is correct for the above

observations?
Aqueous potassium iodide Ac:::;;iﬁ:tt:(swsi;lm
A Oxidising agent Reducing agent
B Oxidising agent Oxidising agent
c Reducing agent Oxidising agent
D Reducing agent Reducing agent

22 In the electrolysis of molten aluminium oxide, 4 moles of aluminium ions
(APP*) were discharged at the cathode.

Which one of the following would be discharged by the same amount of
electricity?

A 4 moles copper(ll) ions (Cu?*) in the electrolysis of aqueous copper
(I1) sulfate

B 6 moles of lead ions (Pb?*) in the electrolysis of molten lead(ll)
bromide

C 6 moles of silver ions (Ag*) in the electrolysis of aqueous silver nitrate

D 12 moles of zinc ions (Zn?*) in the electrolysis of molten zinc sulfate

BP-376
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23 A current is passed through two electrolytic cells, R and T, for some time.
The electrolyte in both cells is green hitikel([l) sulfate solution of the same
concentration. Cell R has two nickel electrodes while Cell T has a nickel
and a platinum electrode. oo

The results are summarised in the table béiow.

dy il
ol
nickel \ rilkked platinum
/
nickel
_L__nickel(Il) __|
sulfate
CellR solution Cell T
RS I
Cell Cathode Anode
R 4.0 g of nickel is Nickel dissolves.
deposited.
i Nickel is deposited. Oxygen-evolved.

Which statement about the reactions above is not true?

A The oxygen evolved at the anode of Cell T burns the platinum.

B The cathode in Cell R increases in mass by 4.0 g.

C  The concentration of the nickel(ll) sulfate solution in Cell R remains
the same.

D  The green colour of the nickel(ll) sulfate solution in Cell T fades
slowly and eventually disappears.
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24 Four metals tin, x, y and z were connected in pairs and the voltages were
recorded.

0

Sal Bridge
Melal eleclrode— i~ Melal electrode
The results obtained are shown in the table below:
negative terminal | positive terminal Voltage (V)
tin y +1.10
X tin +0.90
z tin + 2.50

What is the order of reactivity of the four metals with the most reactive
first?

A x, tin, y, z

B y, tin, x, z
C z tin,y, x

D z, x,tin y

BP-37§
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25 The table below shows the differences in the composition of the mixtures of

26

exhaust gases from two cars, one fitted with a catalytic converter and oné ithout:

% by volume of

% by volume of

% by volume of . |

nitrogen carbon dioxide water vapour
monoxide :
Car without 67.60 12.00 11.00
catalytic
convertor
Car with catalytic | 23.60 32.25 41.10
convertor

Which statement does not explain the differences in the data above?

A The percentage of nitrogen monoxide decreases as it is oxidised to form
nitrogen in the catalytic converter.

B The percentage of nitrogen monoxide decreases as it is reduced to form
nitrogen in the catalytic converter.

C The percentage of carbon dioxide increases as unburnt hydrocarbons
undergo complete combustion in the catalytic converter.

D The percentage of water vapour increases as unburnt hydrocarbons
undergo complete combustion in the catalytic converter.

To reduce atmospheric pollution, the following waste gases from a coal burning
power station are passed through wet powdered calcium carbonate.

How many of the following waste gases will not be removed by the wet
powdered calcium carbonate?

carbon monoxide

nitrogen monoxide

sulfur dioxide

O o w >
A oW N

carbon dioxide

nitrogen dioxide

phosphorus(V) oxide

BP-379
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27 The enthalpy of vaporization, (AHws) is the amount of energy absorbed to
convert one mole of a liquid substance into a gas. The AH.; for water is
+40.7 kJ/ mol at 100°C and 1 atm.

Which of the following statements is true?

A The AH.for water is positive as energy is absorbed to break O-H
bonds.

B 226 kJ of heat is absorbed to convert 100g of water into steam at
100°C and 1 atm

C Less than 226 kJ of heat is absorbed to convert 100g of water at 25°C
into steam at 1 atm.

D Energy is absorbed to transform water molecules vibrating in fixed
positions into molecules moving randomly at high speeds.

28 Which of the following processes are exothermic in nature?

I. Rusting of iron metal

1l. Neutralisation of butanoic acid with alkali

lIl. Thermal decomposition of calcium carbonates

IV. Breaking down of hydrogen chloride into its constituent atoms
V. Combustion of sulfur to form an acidic gas

A Illandlli
B ILllandV
c LIl IV

D  All of the above

18
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A piece of zinc foil dissolved completely in 20 cm? of a dilute sulfuric acid
solution, and the volume of hydrogen evolved was noted at equal, short
time intervals.

Another piece of zinc foil of the same surface area and mass was added to
40 cm?® of the same solution of dilute sulfuric acid.

How will the initial rate of reaction and the total volume of hydrogen
evolved in this second experiment compare to the first experiment?

initial rate of reaction total volume of hydrogen
evolved
A no change Increase
B no change no change
C increase no change
D increase increase

When sodium thiosulfate reacts with dilute hydrochloric acid, a fine
suspension of sulfur is formed.

An experiment was carried out at various temperatures and the time taken
for the suspension to appear was recorded in the table below.

Temperature / °C Time taken /s
30 97
35 52
40 42
50 24

Which one of the following conclusions about the experiment can be drawn
from the above table?

A The shorter the time taken, the higher the temperature rise of the
reaction.

B  The longer the time taken, the lower the temperature rise of the
reaction.

C The higher the temperature, the lower the rate of formation of sulfur.

D The higher the temperature, the higher the rate of formation of sulfur,

BP-381
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* at50°C.

lotal

volume of gas
produced
(measured

at nt.p.)

31 In {he graph shown below, curve X represents the result of the reaction
- between 2.5g of magnesium ribbon and 50 cm? of 1 mol/dm? sulfuric acid

time

Which reaction could produce curve Y?

A
B
Cc
D

2.5g of magnesium powder at 50°C

2.5g of magnesium ribbon at 60°C

12.5 cm? of 2 mol/dm? sulfuric acid at 60°C

25 cm® of 2 mol/dm?® sulfuric acid at 50°C

32 Which sialerhent about speed of reaction is correct?

A

Increasing the concentration of a reactant increases the speed

because there are more rapidly moving particles.

Increasing the size of particles of a solid increases the speed

because there are more particles.

Increasing temperature increases the speed because it increases

the number of particles.

Increasing temperature increases the speed because there are more

collisions.

20
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33 Why is it wasteful to add ammonium nitrate fertiliser to soil which has
recently been treated with slaked lime?

A Ammonium nitrate can be easily decomposed.

B Ammonium nitrate will react with slaked lime and ammonia is
released into the air.

C  Slaked lime has made the soil too basic for ammonium nitrate to be
useful.

D The percentage by mass of nitrogen in ammonium nitrate is low.
34  Which of the following statements about alkanes and alkenes is true?
A Alkanes are unsaturated but alkenes are saturated.
B Alkanes undergo substitution while alkenes undergo addition.
C Alkanes and alkenes belong to the same homologous series.

D Alkanes have a higher percentage composition of carbon than the
corresponding alkene.

35 The structure of but-2-ene is as shown. But-2-ene undergoes an addition

reaction with hydrobromic acid, HBr in a similar way that it reacts with
bromine.

Which of the following statements is true about the reaction between
but-2-ene and HBr?

A The product is a mixture of two structural isomers
B Both the reactants and products are unsaturated.

C  The product has a higher boiling point than the reactant.

D  The product can undergo addition reaction with hydrogen.

BP-383



384

BP-384

36 Anopen can of beer is left exposed to the air for several days and was
found to acquire a sour taste. Which of the following statements best
explains this phenomenon? -

A The fermentation of glgcdée ',f_ai_(e's' place in the can of beer.

B The oxidation of ethanol occurs to form ethanoic acid.

C The decomposition of carbéﬁydrates in the beer occurs to form
ethanoic acid.

D Carbon dioxide from the fefmentation reacts with water to form
carbonic acid.

37 The smell in citrus fruits is due to an organic compound, limonene, found
in them. Which of the following statements apply to limonene?

CH,

/C‘\\\‘

T T
27 Mg /C
CIZH

H
H

2

. Limonene undergoes addition polymerisation.

Il. Limonene decolourises brown bromine water.

lll. Limonene is saturated hydrocarbon.

IV. Limonene reacts with excess hydrogen gas to form a saturated

product.
V. Limonene reacts with steam under suitable conditions to form an
acid.
A LILIV
B WV,V
c LiLu,Vv
D All of the above.

22



. 38 Ethane undergoes substitution reaction with bromine gas under certain
conditions to form bromoethane.

o
H—C—C—H

I
H H

Which of the following statements about the above reaction is true?

A The reaction should be carried out at room temperature in darkness.

B The side product of this reaction is hydrogen bromide, HBr.

C  There are two possible isomers of bromoethane.

D A suitable solvent for the reactant mixture is water.

39 Which of the following physical property of the alcohols increases when the
. number of carbon atoms increases?

A  Boiling Point
B  Fluidity
C  Flammability

D  Water solubility

(S ]
(93]

(
Lk
wn
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40 The structure shown below is maleic acid. It can be used as a'mon-omer_ to
make polymers. Which of the following statements is true? - - -

HOOC COOH .
/ \
H H

It can undergo addition polymerisation with HN2CH2CH2NH2.
It can undergo condensation polymerisation with HOCH2CH20H.

C  When maleic acid undergoes addition polymerisation, it loses water
molecules.

D When maleic acid undergoes condensation polymerisation,
polymaleic acid is formed.

24
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Section A (50 marks) "

Answer ALL the questions in this sectiofj Iriil the spaceé provided.

10 cm3 of ethanoic acid of unknown ‘cqnce'r-atrétiloﬁ is titrated with 0.10
mol/dm? of aqueous sodium hydroxide. It was found that 20 cm? of the

sodium hydroxide solution was required for the neutralisation to be
completed. - '

(@ ()

(i)

(iif)

Write a balanced chemical equation for the reaction between
ethanoic acid and sodium hydroxide.

Calculate the concentration of the ethanoic acid used in the above
titration.

........................................................................................

The formula to calculate the pH of a solution is: .
pH =~ Ig [H']

pH is the negative logarithm to base 10 of the concentration of
hydrogen ions.

For example, if the concentration of H* ions is 0.1 mol/dm?,
Then pH =-1g [0.1]
=1

It is found that the pH value of 0.1 mol/dm3 ethanoic acid
solution is higher than 1.

(S}

BP-389
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Using the information above, suggest a reason why the pH is
more than 1.

----------------------------------------------------------------------------------------
........................................................................................

(b) The titration curves below show the changes in pH that occurs

when a strong acid and a weak acid is titrated with sodium
hydroxide respectively.

Titration of Strong Acid Titration of Weak Acid

uq _ 2 144 ; |
13 - sl 7. - e

124 E : S o B |

L I
§oil v swndvead] a0 e g e
Bk i analamanadieg

Equivalence ™™
=k =s u/poinl pH, 7.00
3 - 3 :

5 -
Ak e s

3
Z - R .
1=

e o o e s I R e R R T E T e o (e e R
0 5 10 15 20 25 30 235 40 45 50 0 5 10 15 20 25 30 35 40 45 50

Volume of 0.100 M NaOH added (mL) Volume of 0.100 M NaOH added (mL)
(a) ()
The equivalence point is the point where the acid is neutralised
by the alkali.

(i) Describe two key differences in the two titration curves illustrated
above other than the difference in thé pH values at the equivalence
point.

pH

........................................................................................

........................................................................................

........................................................................................
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(i) What does the pH values at the equivalence points of the
two titrations suggest about the nature of the salt formed in
each of the two titrations? '

........................................................................................

.........................................................................................

[Totai t7m] -

A2 Michael read the following article featured in a newspaper recently. It is
about increasing global temperatures due to global warming, grounding
planes at the airport.

How hig ter}?peatures affct flyig

As temperatures increase, air density decreases, which reduces lift and makes it
harder for airplanes to take off. To address this, airlines could reduce airplane weight
(by loading fewer passengers and less fuel or cargo) or schedule departures for
cooler periods of the day.

LOWER TEMPERATURES HIGHER TEMPERATURES
More lift Less lift

DENSER AIR MOLECULES **,**,®,",* _ , SPARSER AIR MOLECULES * , , .°
Shorter takeoff runs sl . Longer takeoff runs WF‘
[ et e oo : Lo onla oot

Source. NYTIMES  STRAITS TIMES GRAPHICS
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(a) Michael explained that the increase in temperature caused the air
molecules to disintegrate leading to fewer molecules per unit volume.

Explain, using Kinetic Particle Theory,

(i) the correct reason for the sparser air molecules.

......................................................................................

................................................................................. [2]
(ii) how cooler periods of the day allow more lift for the airplane to
take off.
.................................................................................. [2]
(b) One other way of reducing airplane weight is to use carbon fibre (or
graphite fibre) to make the wings, as the material could be moulded i
into a desirable shape.
1
Explain, using bonding and structure, why graphite can be easily
moulded. I

..............................................................................................

..............................................................................................
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(c) Environmental groups think that the shrinking of the ice caps is the
result of global warming. Satellite images are used to show the area of
Arctic sea ice as shown in the diagram below.

Arctic sea ice 2000 *~ ° .. Arclic sea ice 2012

=

" . LA AR P
Snew and Ice Data Cenire,
Colorado.

Fhotograph: Na

(0] Give one consequence of the reduction of Arctic sea ice.

....................................................................................

(ii)  Describe one possible source of global warming that has led to
the reduction of Artic ice.

(iii)  Scientists are currently developing a process called carbon
capture and storage (CCS).

This will reduce the problem of global warming. There are three
main steps to CCS. Firstly, carbon dioxide is trapped and
separated from other gases produced in coal-powered
electricity plants. The captured carbon dioxide is transported to
a storage location. The carbon dioxide is then stored far away
from the atmosphere (underground or deep in the ocean).
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Aé The following equations show the reactions of some metals and aqueous
metal ions.

(@)

(b)

(c)

BP-394

Suggest one reason why some scientists do not support the
use of CCS. Use the information above to help you answer.

....................................................................................

................................................................................. [1]
[Total : 9m]

Mg + Fe?* — Mg?* + Fe
Fe + Ni#* — Fe* + Ni
Zn + Fe* — Zn?* + Fe
Mg + Zn* —— Mg®* + Zn

Place the metals in the order of decreasing reactivity.

1]

Identify the strongest oxidising agent among the metals and aqueous
metal ions shown in the equations. Explain your answer in terms of
electrons.

................................................................................................

.................................................................................................

Name the type of reaction shown by the equations. State one
observation for the reaction between zinc and aqueous iron(ll) ions.

[Total : 5m]
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A4  Dilute hydrogen peroxide, H202, decomposes to give oxygen and water when
a catalyst is added.

2 H202 (ag) — 2 H20 (I) + Oz (g) AH = -196
kJd/mol

2 H202 (aq) —> 2 H20 (I) + 02 (g)

(@) Which other method besides changing concentration, can increase the
rate of decomposition of dilute hydrogen peroxide.

(b) Explain, in terms of collision theory, how your answer in (a) increased
the rate of decomposition of dilute hydrogen peroxide.

................................................................................................
................................................................................................

................................................................................................

(c) Draw a fully labeled energy profile diagram to show the catalysed and
uncatalysed decomposition of dilute hydrogen peroxide.

(3]

[Total : 6m]
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A5 The chemical compound, hydrazine (NzHs) is used as a rocket fuel propellant.
When burned, nitrogen and water are produced as shown in the following
equation: v

NaoHs + 02'3 ‘N2 + 2H20

(a) Draw a ‘dot and cross’.-dia'gram for hydrazine, showing only the valence
shell electrons. '

[2]

(b) Explain, using bonding and structure, why hydrazine exists as a liquid
while water is in gaseous state at 100°C.

..................................................................................................
.................................................................................................

..................................................................................................

(c) When 5 tonnes of hydrazine were burned in the rocket reaction chamber,
104000 kJ of energy were released. Calculate the enthalpy change per
mole for this reaction.

( 1 tonne = 1000 kg)

2]
[Total : 6m]

10
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A8 In the Haber process, the percentage of ammonia present at equilibrium at
different temperatures and pressures is shown in the table below.

Ammonia present at equilibrium (%)

Temperature
100°C 200°C 300°C 400°C 500°C

Pressure

10 atm 88.2 50.7 14.7 3.9 1.2

25 atm 91.7 63.6 27.4 8.7 2.9

50 atm 94.5 74.0 39.5 15.3 56

100 atm 96.7 81.7 525 25.2 10.6
200 atm 98.4 89.0 686.7 38.8 18.3
400 atm 99 .4 94.6 79.7 55.4 31.9
1000 atm 99.9 98.3 92.6 79.8 57.5

Use information from the table to answer the following questions.

(a) Describe how the composition of ammonia varies with the conditions of
pressure and temperature.

................................................................................................

- (b) (i) State the temperature and pressure that will produce the highest
percentage of ammonia at equilibrium.

(if) Explain why these conditions are not used commercially in
industries.

.........................................................................................

..........................................................................................
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(c) Calculate the mass of ammonia produced at equilibrium when 1 tonne of
nitrogen was reacted with excess hydrogen at 200 atm-and 400 °C.

[1tonne = 1000kg]

[3]
[Total : 8m]

A7 (a) The flow chart below shows a series of reactions carried out to produce B}
vinegar, ethanoic acid.

Carbohydrates

Reaction |

y

Yeast, 37°C

Ethanol

Reaction Il

=

(i) State the name of Reaction |.

(i)  Write a balanced chemical equation for Reaction I.

Ethanoic

Acid

(ili)  State the reagents and conditions required in Reaction Hl to react
with ethanol to form ethanoic acid.

398

12
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(iv)  Methanoic acid reacts with ethanol to form a sweet-smelling
compound, compound Z, when heated with concentrated sulfuric
acid. State the name of compound Z and draw its full structural

+ formula in the table below. Circle the functional group of
.compound Z. [3]

Name of Compound Z:

Full structural formula:

(b) Ethanol is being increasingly used in many areas such as for beverages,
fuel and solvents. Describe two disadvantages and one advantage of
the manufacturing process of ethanol by fermentation over the addition
reaction of ethene with steam.

BP-399
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NAME: () CLASS

Section B (30m)
Answer all three questions from this section. The last question is in the form of t
an either / or and only one of the alternatives should be attempted.
Write your answers in the space provided.

B8 Table 8.1 shows some information on the chlorides of elements in Period 3.

Proton Formula of | Melting point of the | Type of bonding in
number of | the chloride chloride! °C the chloride
element
11 NaC/ 801 lonic
12 MgClz 714 lonic
13 AlClh 193 Covalent
14 SiCls -69 Covalent
15 PCIs -94 Covalent
16 S2Cl2 -80 Covalent
17 Clz -102 Covalent
Table 8.1

(a) State the relationship between the proton number of the elements and the
melting point of their chlorides.

.....................................................................................................

14
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(b) Explain your answer in (a) in terms of structi;re‘and bonding.

......................................................................................................

......................................................................................................

..................................................................................................

(c) Table 8.2 gives data about some physical properties of the elements

calcium, iron and copper, found in Period 4 of the Periodic Table. Use the
data provided to answer the questions.

4 ]
443

Element
Calcium Iron Copper
Property
Proton number 20 26 29
Atomic radius/ nm 0.197 0.126 0.128
lonic radius/ nm 0.114 0.075 0.087
Melting point/ °C 842 1538 1084
Density/ g cm™3 1.54 7.86 8.92
Electrical
conductivity/ 2.890 1.00 5.90
107 S m-1
Table 8.2
5
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)

(ii)

(iif)

Explain in terms of the number of protons and electrons, why the ionic
radius of the metal ion is always smaller than its atomic radius.

............................................................................................

............................................................................................

The high electrical conductivity of copper makes it a very useful
element for making electrical components.

Apart from its high cost, suggest why copper is not usually used for
overhead electrical cables.

............................................................................................

Give one reason why the following metals are unsuitable material for
making electrical wires.

] D 1ol TY v Fo e e e L e S e e L e e

.............................................................................................
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(d) The apparatus shown was used to determine the mass of zinc in brass (an _

alloy of zinc and copper).
h -

Brass — = Pure copper

Copper(ll) sulfate
solution

(i) Use an arrow to show the direction of electron flow on the diagram. [1]

(i) Write ionic equations for the reaction occurring at the negative and
positive terminals.

[Total : 10m]
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B9 The follow apparatus can be used to carry out the electrolysis of dilute
aqueous sulfuric acid.

7
battery saitch

Experiment |

(a) Write the balanced ionic equations for the anode and cathode reactions
respectively.

(b) Suggest one reason why platinum electrodes are preferred over graphite
electrodes in this electrolysis.
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(¢} Explain, with the help of the overall equation for this electrolysis, why the
relative volumes of X:Y is approximately 1:2.

...........................................................................................................
...........................................................................................................

...........................................................................................................

(d) In a separate experiment Il, the same setup is used as experiment |, but
concentrated hydrochloric acid is used as the electrolyte in place of
dilute aqueous sulfuric acid.

State and explain one similarity and two differences in the
observations made between experiments 1 and Il

...........................................................................................................

...........................................................................................................

...........................................................................................................

[Total : 8m]
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Either . :
B10 . Shdrt sections of the structural formula of two polymers are shown below.

. S <H-H H H H H
Ny |? 1_% |
. ©H©H©H
: polymer A
0] 0O H H O 0] H H '
| I b | I | ]
s C—O-—-—T“(II—O—C C—O—CII—(‘)——O—
. oo |

polymer B

(@) Draw the structural formula of all the monomers that react to form the two I
polymers ahove and state the type of polymer that it is.

Monomer(s) from polymer A: >

Type of polymer:

Monomer(s) from polymer B:

Type of polymer: [4]

20
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(b) (i) Polymer B was broken down into its respective monomers, which are
miscible liquids. Describe the technique that can be used to separate

the monomers of Polymer B.

.............................................................................................

.............................................................................................

.............................................................................................
..............................................................................................
.............................................................................................
............................................................................................

...........................................................................................

(c) Describe a pollution problem that can be caused by the disposal of these
polymers.

...................................................................................................

[Total: 10m)]
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B10 The table below gives values for the energy change of combustion (AH) for some

common alkanes and alcohols used as fuels :- |
Substance . = o © s het S AH
(fuel) Cfambqsl‘.thn Reaction (kJ mol)
ethane 2C2Hs(g) + 702(g) — 4CO2(q) + 6H20) AH =-1560

butane 2C4H1o(g) + 13b2(g)'—r 8C0O2) + 10H20q0 || AH =-2874
octane 2CgH1s(g) ¥ 2502(g, — 16C02(q) + 18H20¢ | AH = -5460

ethanol C2HsOH() + 302(g) —» 2C0z2(g) + 3H20¢ AH =-1368

(t?!ljz)au?;k;; C4HeOHq) + 602() — 4CO2(q) + 5H20¢) || AH = -2871

(a) Using information from the table, describe the relationship between the
number of carbon atoms in alkanes and enthalpy for the combustion.

........................................................................................................

........................................................................................................

(b) Based on the information given in the above table, what conclusions can you
draw about the enthalpy change of combustion for the alkanes and alcohols?

........................................................................................................
........................................................................................................

........................................................................................................

22
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- (c) Explain, using bond breaking and bond formation, why the combustion of

ethane is an exothermic reaction.

........................................................................................................
........................................................................................................

........................................................................................................

(d) Comparing butane and butan-1-ol, calculate which substance would give a
better energy output when 10 kg of each fuel is used.

(3]

(e) State a reason for butan-1-ol as being a preferred fuel compared to butane.

.........................................................................................................

..........................................................................................................

[Total : 10m]
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