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EXAMINATION

Chemistry

This paper comprises two sections:

Section | - 75 marks

This section has two parts, Part A and
Part B

Part A — 20 marks

Part B — 55 marks

Section |l
Option — 25 marks

Total marks — 100
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Multiple Choice Answer Sheet:

Select the alternative A, B, C or D that best answers the question and indicate your choice
with a cross (X) in the appropriate space on the grid below:
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Section 1 (75 marks)

Part A — 20 marks

Multiple choice. Attempt questions 1-20.

Allow about 30 minutes for this part. Use the Multiple Choice Answer Sheet for Questions 1-
20.

1. The standard cell potentlal for the reaction between 1 molL™" potassium permanganate
(KMnOy) and 1 molL"! iron II nitrate is:

(A)+3.28
(B) +1.07
(C) +0.74
(D) -0.74

2. In which of the following reactions is the metal species reduced?

(A) 2FeCly(aq) + Cl(g) > 2FeCls(aq)

(B) CuS(s) + Ox(g) > Cu(s) + SO(g)

(C) 2AI(OH)s(aq) = ALOs(s) + 3H0()
(D) Ca(s) + 2HCl(aq) > CaCl, (ag) + Ha(g)

3. Most of the world’s ethylene is currently produced from the

(A) dehydration of ethanol
(B) fermentation of sugars
(C) treatment of biomass
(D) cracking of crude oil

4. Which of the following chemical formulae could not represent a monomer for
addition polymerisation:

(A) Celliz
(B) CeHya
(C) CeHuio
(D) CsHio

5. The diagram below represents an important polymer. Choose the statement that is
most accurate about this polymer.

CHyOH CH,0H CHyOH
KNGS
o
OH CH,OH

(A) This polymer is an important petrochemical product

(B) The monomer from which this polymer is made is starch
(C) This polymer is a major component of biomass

(D) This polymer is a naturally occurring addition polymer
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In an experiment 6.0 g of propan-1-ol underwent complete combustion to produce
carbon dioxide and water.

What volume of carbon dioxide was produced at 25°C and 100 kPa?

(A) 25L
(B) 34L
(C) 38L
D) 74L

The fuel E10 consists of 10% ethanol blended with petrol consisting mainly of octane.
Which of the following statements best explains the solubility of ethanol in petrol?

A)
B)
(©)
(D)

Ethanol contains
petrol.

Ethanol undergoes hydrogen bonding with petrol which increases its solubility,
Ethanol contains a polar —OH group improving its solubility in hydrocarbons.
Ethanol and petrol are both non-polar molecules and soluble in each other.

a short hydrocarbon chain which allows it to be soluble in

The following table shows the colour of universal indicator over a range of pH.

pH

1-4 5

6

7

8

9

10-11

Colour

Red Orange

Yellow

Green

Blue

Purple

Violet

Aqueous solutions of four different solids were tested with universal indicator. The
results appear below:

Solution Colour
Sugar Green
Ammonium chloride Orange
Sodium hydroxide Violet
Potassium acetate Purple

The solution that is most acidic is:

(A)
(B)
©
D)

Sugar

Ammonium chloride
Sodium hydroxide
Potassium acetate
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Americium-241 is produced according to the reaction

239 241 0
94 Pu+2X — 95 Am + _4¢
What is the identity of X7

(A) A neutron

(B) A proton

(C) A beta particle
(D) An alpha particle

A chemist adds 990 mL of distilled water to 10 mL of hydrochloric acid solution with
an original pH of 1.5. The pH of the diluted solution will be:

(A) 2.5
(B) 3.5
© 3.9
D) 4.5

What flame colour is produced by calcium ions in a flame test?

(A) Brickred
(B) Blue green
(C) Apple green
(D) Yellow

Which alternative best fits the properties of gaseous oxygen and the oxygen free
radical?

Gaseous oxygen Oxygen free radical
(A) | More reactive Monatomic Less reactive Molecular
(B) | Less reactive Molecular More reactive Monatomic
(C) | Less reactive Monatomic More reactive Molecular
(D) | More reactive Molecular Less reactive Monatomic

Which of the following contains a coordinate covalent bond?

(A) NH;
(B) OH
(©) H,0
(D) H;0"

Which of the following salts in aqueous solution will have a pH greater than 77

(A) sodium carbonate
(B) ammonium chloride
(B) potassium nitrate
(B) sodium chloride
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Which of the following solutions has the lowest pH?

(A) 0.1 molL™ ethanoic acid

(B) 0.1 molL" hydrochloric acid
(C) 0.2 molL™! sodium hydroxide
(D) 0.2 molL" nitric acid

The chemical formula for citric acid is:

(A) CsHgOg
(B) CsHoOs
(C) CsHgO,
(D) CeH30s

The diagram below is a representation of the Periodic Table. The positions of six
different elements are shown,

Li
Al

H | Sn

s o

Rn

The oxides of which of these elements react only with acids, only with bases or with

acids and with bases?

Oxide reacts with acid Oxide reacts witl base Oxide reacts with acid
and with base
(A) Cl Li C
(B) Li C Sn
© Ra Sn Cl
(D) C Cl Ra

Which pair of equations correctly describes the behaviour of the oxides of lithium and

carbon when placed with water?

(A) LixOpy +HOp — 2 LiOH(aq)
2 COzfg) + Hzo(l) — HCOg(ag) + HCOz(aq)

(B) LiQO(I) +H20(3) — 2 LiOH(aq)
COy + H20p — HaCOspy

(C) 2 LizOp + H0p — HLiO3gg + HLiO2g
CzO(s) + HQO(]) — 2 COH(aq)

(D) LixOgy +HyOp — HLiOsgg +2 HLiO2y
COy +H,0p — C(OH),
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19.  In order to determine the possible cations in a sample of water, a student followed the
following procedure:

Method Observation
Step 1 | Excess hydrochloric acid was added { A white precipitate formed, which
to a portion of the sample. did not darken when left exposed to
UV light.
* Step 2 | The precipitate from Step 1 was

filtered off and the filtrate retained.

Step 3 | Dilute sulphuric acid was added to No precipitate formed.
some of the filtrate from Step 2.

Step 4 | Excess sodium hydroxide was added | A precipitate formed, which turned
to some of the filtrate from Step 2. yellowish on standing for several
hours.

The cations in the sample are likely to be:

(A) Pb** and Fe**
(B) Fe* and Ag"
(C) Na" and Pb**
(D) Ag' andNa® -

20.  The table below lists the boiling points of some alkanols and their corresponding
alkanoic acids. ‘

Alkanols ' Alkanoic Acids
Substance BP (K) Substance BP (K)
Propan-1-ol 370 Propanoic acid 414
Butan-1-o0l 390 Butanoic acid 434
Pentan-1-ol 411 Pentanoic acid 459

What causes the alkanoic acids to have higher boiling points than their corresponding
alkanols?

(A) The greater dispersion forces between the molecules of the alkanoic acids

(B) The ionic bonding that occurs in the alkanoic acids when they become ionised
(C) The stronger acidic properties of the alkanoic acids

(D) The greater extent of hydrogen bonding between the alkanoic acid molecules
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PART B - 55 marks

Attempt Questions 21 — 35

Allow about 1 hour and 45 minutes for this part.

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Question 21. (3 marks) Marks:
Modemn chemists have developed a wide range of batteries to cater for a wide range of
applications. These include the silver button cell, fuel cells, the vanadium redox cell, the

lithium cell and photovoltaic devices. 3

Choose one of these cells and describe its chemistry and its impact on society.

Question 22. (3 marks)
Styrene and vinyl chloride are commercially significant monomers. 3

Complete the table below:

Common name of

monomer Styrene Vinyl Chloride

Systematic name of
monomer

Structural formula

An important use of the
polymer
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Question 23. (4 marks) Marks:

Ethanol is readily available from renewable sources such as glucose or it may be produced
using industrial methods from non-renewable sources.

A student conducted an investigation to produce ethanol from glucose. The graph shows the
total volume of gas produced from the reaction vessel over 8 days. The reaction was

conducted at 25°C and 100 kPa.

23
3 —
§ 20 —
>
g 1.5 /,/
=
é 1.0 I/,
7; 0.5 —F
0.0
0 1 2 3 4 5 6 7 8
Day
(a) Identify the process used to produce ethanol from glucose. 1
(b)  Calculate the mass of glucose that reacted over the 8 days. 2

{c) Explain why ethanol (produced from sugar cane) could be considered as
“renewable”. 1

Question 24 over page:
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Question 24. (3 marks) Marks:

Cellulose contains the basic carbon-chain structures needed to build petrochemicals.
Discuss the potential of cellulose as a raw material to do this. 3

Question 25. (2 marks)

Carbon dioxide can be dissolved in water. It forms carbonic acid (H,CO3) on dissolving
in an equilibrium reaction. Many soft drinks are ‘carbonated’, ie contain dissolved carbon
dioxide to generate bubbles. The figure below indicates the relationship between the
solubility of carbon dioxide in water with changes in temperature and pressure.

Temperature Pressure

vV

-

Solubility Solubility

(a) Describe the relationship between the solubility of carbon dioxide in water and
changes in temperature and pressure. 1

(b) Write an equation for carbon dioxide dissolving in water. 1
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Question 26. (4 marks) Marks:

Uranium is the principle element used in nuclear reactors and in certain types of atomic
bombs. ONE example of a nuclear fission reaction is:

235 1 92 142 1
92U+0n—>36A+ B+20n
{(a) Identify elements A and B. 1

‘(b) Radioisotopes have a wide range of applications in fields like medicine and industry.
However there are problems associated with their use.
With reference to ONE of the above fields, analyse the problems associated with using
radioisotopes and how these problems are managed. 3

Question 27. (2 marks)

Many packaged and processed foods include acids in the list of ingredients. Explain the use
of acids as food additives. 2
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Question 28. (6 marks) Marks:

Some elements, referred to as trace elements, exist in the environment in very low
concentrations which can only be measured in parts per million.

(a) Describe an appropriate technique for measuring these low concentrations. 2

(b)  Assess the impact of the process described in part (a) on the understanding of the
effects of a named trace element, 4

Question 29 over page:
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Question 29. (4 marks) Marks:

Jasmine bought a bottle of ammonia solution in her supermarket. She knows ammonia is a
weak base. She decides to use computer based technology to determine the concentration of
ammonia in the solution.

She dilutes the ammonia solution to one in ten with distilled water and titrates 25 mL samples
of it by adding 0.1 molL" hydrochloric acid from a burette at a constant rate having a pH
probe dipping in the reaction vessel and attached to a data logger and computer.

Below is the titration curve generated during the addition of 50 mL of HCI to the ammonia
solution at a constant rate.

10

pH ¢

5 10 15 20 25 30 35 40 45 50

Volume of 0.1 mol L' HC added (ml.)

(a) Suggest a suitable indicator which would identify the end point of this titration. 1
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Marks:

(b) Calculate the concentration of ammonia in the bottle she purchased. (Show working) 3

Question 30. (3 marks)

A solution containing 0.1 molL" sulfurous acid (H,SO3) and 0.1 molL™! sodium sulfite
(NayS0s) is a buffer.

(a) What is a buffer solution? 1

{b) Explain using relevant equations how the solution above can act as a buffer. 2

Question 31. (3 marks)

A solution was made using 25 mL of 0.25 mol L™ hydrochloric acid and 75 mL of
0.05 molL! potassium hydroxide. What is the pH of the solution? 3
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Question 32. (4 marks) Marks:

A student mixed 1-butanol and ethanoic acid together and heated them under reflux
with a suitable catalyst.

(a) Name the ester which was produced in this reaction. 1
(b) Draw the structural formula for this ester. 1
(c) . Identify the catalyst used and outline two purposes for its addition. 2

Question 33. (7 marks)
The element oxygen is vital for life on earth in the form of O, In the atmosphere the
element oxygen is also present in two other forms due to the conditions present and the

reactions which result.

(a) Describe the chemical reactions which occur to produce these other forms. 2
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Marks:
(b) One of these is ozone gas.
(i) Draw the Lewis electron dot structure of the ozone molecule. 1

(ii) Explain why ozone can be both beneficial and harmful to life on earth. 2

(iii) Briefly outline the impact of CFCs on ozone concentrations. 2
Question 34. (3 marks)
During your course, you performed an activity to model isomers of haloalkanes.
Describe what you did and how the activity aided your understanding. 3

Question 35 over page:
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Question 35. (4 marks) Marks:

Under conditions of low oxygen levels, octane can undergo incomplete combustion
according to the following chemical equation:

2CsH1s() + 1702(g) — 6C(s) + 4CO(g) + 6COxg) + 18H,0O()

(a) Explain the need to monitor this process. 2

(b) Calculate the mass of soot (C(s)) produced if 4.2 moles of octane are combusted in
this way. 2

Section I over page:
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Section IT (25 marks)

Allow about 45 minutes for this section.
Answer this question in a writing booklet.
Show all relevant working in questions involving calculations.

Question 36. Industrial Chemistry (25 marks) Marks:
(a) Describe the issues associated with the shrinking world resources of ONE
identified natural product that is not a fossil fuel and identify a replacement
material used. 2
(b) Electrolysis is an important industrial process.
(i) Define electrolysis. 1
(ii) Three methods of producing sodium hydroxide on an industrial scale are the
mercury, diaphragm and membrane processes. Discuss the chemistry involved in
each process and any technical and environmental issues that must be considered.
6
(¢) (i) Briefly describe an activity which could be used to model an equilibrium
reaction. 2
(ii) What do you consider to be a limitation in how well the activity models a real
equilibrium reaction. 1
(d) Nitrogen dioxide is formed by the reaction of nitrogen monoxide with oxygen gas:
2NO(g) + O2(g) — 2NOxg)
A mixture of 2.5 mol NO and 1.2 mol O, was introduced into a 5 litre vessel. When the
reaction reached equilibrium, only 0.5 mol of NO remained.
Calculate the equilibrium constant for the reaction. 2
{e} Annual ammonia production worldwide is approaching 500 million tonnes.

(i) With reference to one important industrial use of ammonia, justify its importance to

society. 2
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(ii) The Haber Process for synthesising ammonia requires the application of chemical
principles to maximise output while taking into account economic and safety

considerations.

Describe and explain fully the reaction conditions used in modern ammonia production

plants with reference to the above statement.

(f) The concentration of the three substances in the reaction

PCli(g) + Cl(g) = PCls(e) AH=-93kJ mol’

are shown on the graph below:

0.080 —
0.070 -
0.060 |
0.050 - PG,

0.040 -

Concentration/mol dm~

0.030

o, Pel,
0.020

Time/min

(i) Suggest what might have been done at the 5 minute mark.

(ii) What would be the effect of adding a catalyst to the reaction at the 20 minute

mark?

(iii) What change must have occurred at the 25 minute mark? Justify your answer

fully.

The End

Marks:

5

1

2
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Chemistry

Avogadro constant, N,

Volume of 1 mole ideal gas: at 100 kPa and
at 0°C (273.15 K)
at 25°C (298.15 K)

DATA SHEET

B O e L R TR P P )

Ionisation constant for water at 25°C (298.15 K), K, ..cocoovvvnnes

Specific heat capacity of water

Some useful formulae
AH=-mCAT

Some standard potentials

Kt+e

]_3212+ + 2e”

Ca?t +2¢
Na*+e

Mg? + 2¢

AP 43

Mn®* + 2e”

H,0 +e”

Zn®t + 2e”

Fe* + 2¢

Ni%* + 26

Sn% + 2

PbZ* +2¢”
H"+e

50,7 +4H" + 2¢
Cu?* 4 2¢”

10,(g) + H,0 + 26~
Cu' +e

%—Il(s) +e”
Il(ag)+&

Fe** +¢

Agt+e

1B, +&
1Bryag) +¢
10,(g) + 2H" + 26
1Cl(e) + &

1Cr,0,7 + TH* + 3¢

%Clz(aq) +e
MnO,” + 8H* + 5¢”
1R(g)+e

e e e o e o e e O O T

K(5) 294V
Ba(s) 291V
Ca(s) 287V
Nas) 271V
Mg(s) 236V
Al(s) -1.68V
Mn(s) L1V
1H,(g) + OH" 083V
Zn(s) 076V
Fe(s) 044V
Ni¢s) -0.24V
Sn(s) 014V
Pb(s) 013V
1Hy(e) 0.00 V
S0, (ag) + 2H,0 016V
Culs) 034V
20H- 0.40 V
Cu(s) 052V
T 0.54V
I 0.62V
Fe?* 0.77V
Ag(s) 0.80V
Br- 108V
Br 110V
H,0 123V
cr 136V
Cr*t +1H,0 136 V
cr 140V
Mn** + 41,0 151V
F- 289V

Aylward and Findlay, SI Chemical Data (5th Edition) is the principal source of data for
this examination paper. Some data may have been modified for examination purposes.
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PART B — 55 marks M aﬂdﬁ Jm‘ delines

Attempt Questions 21 — 35

Allow about 1 hour and 45 minutes for this part.

Answer the questions in the spaces provided.

Show all relevant working in questions invol(n{g}alculations.

HC. 1 ¢ 28 37 4R sc {gp) 7p 58 9A 08
NoA 2B BD A ISD WC 178 §B 194 20p

Question 21. (3 marks) Marks:

Modern chemists have developed a wide range of batteries to cater for a wide range of
applications. These include the silver button cell, fuel cells, the vanadium redox cell, the
lithinm cell and photovoltaic devices. 3
Choose one of these cells and describe its chemistry and its impact on society.

__Silver _bukbon cell

Anode —7»
] (alhode — Ag, 0
)—.ﬁﬂ“s)ﬁa Electroylte - KOH _in i’)nrmu el

’Z‘V\\G‘ Aﬂﬂdf Q{’nd\bh - Zn{;./'l ~+ 201" >th’)_{:§)\ +H;_()(\}\ +2e”

. ' A - ) -
Cabhode  Aeackion - 2\8)}“)@) 3 -HJ"“U) +2e” —> 20, ok 20H (Gij

[’T\’]k ‘ Used 3w Smal} devfces ke  wakches ke, Conabank V’b“:ﬁa,
O,F [-5V. etc. —{Dr‘ lymPod'. on 50@@%.

"

¥ I-F there were mo e_?/uqh‘on_g o uoroa e.:?/uo,h‘on_s — [{marfc.f

Question 22. (3 marks) max.,
Styrene and vinyl chloride are commercially significant monomers. 3
Complete the table below:
Common name of . .
Styrene Vinyl Chloride
monomer
Systemati £ theyl benzene
YSIEIMAtE name o 2 / CRNoroekhene
monomer
. Phevuleliven e
CH,2ch
Structural formula - .
or C’-’Z :CJ" -_'CJ
ex Pcvn dtd

fore
Car  bokler cases, bool | eleckrical ingulafvon
heamclles ‘|-;>gJ1'1r1L.l(:l,!l'€'r C,> arclem |":O.§t$) df&ﬁﬂﬁe}
cases | ngomble tups |1 sewoge pres,
; -
foom  packQging wmaberis) bouseholdl gubtering 4

0 d (O,U i) Y C{-OL.Q'))’)I‘}')&S

An important use of the
polymer
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Question 23. (4 marks) Marlks:

Ethanol is readily available from renewable sources such as glucose or it may be produced
using industrial methods from non-renewable sources.

A student conducted an investigation to produce ethanol from glucose. The graph shows the
total volume of gas produced from the reaction vessel over 8 days. The reaction was
conducted at 25°C and 100 kPa.

x5

2

3 20 —-

s =

S 1Ls -~

% £

s 10 —=—f

ﬁ 0.3 ,’I

& H

z
0.0
¢ 1 2 3 4 5 6 7 8
Day
(a) Identify the process used to produce ethanol from glucose. 1
Lorment abiom
(b) Calculate the mass of glucose that reacted over the 8 days. 2
Vil .«_\f Gas lm—nrlu cea = 2-31
o, ON, 7M—5> ,2 L HOH, .. .+ ZCO.. /o)
b lLT6 (C(ci/-} \ =2 5 Luc‘,) o
“eo, =L =23 _ 009278 L (1)
! AR <49-79
AT
N Glucpse = 30 CO (12 raho) = 004439 ™ Gl =7 M
\ 4 = 83577
(c) Explain why ethanol (produced from sugar cane) could be considered as = 8.4 g%rg&
“renewable”. 1 8 a
- 4();"1(;1 FeOsSovy (’tht‘u\-m\.la ¥YNnecivang Q.ﬁ TPanm‘hiL _ ’

YV AZ
J

L
p -

Mot flear [} Good___explanabhion —

Question 24 over page:
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Question 24. (3 marks) Marks:

Cellulose contains the basic carbon-chain structures needed to build petrochemicals.

Discuss the potential of cellulose as a raw material to do this. 3

f A Potenkiol  uses hice

. C -
Cellulpse et Eomel
Cellulose e El’mehg Elbanal d—%d*> Elthylene )
d Polymers.

,Mk_e —4- Some  pxDlanaboy Ol‘- why  ceitulote (g Dm-’f-errc’d S0

i : ‘ .
_erﬁmgw D (‘iv\a Feagon  a¥hy tts ok h?i‘a—fs tsed ok the
Mament

#  Misging Oy fn{- the above 3 w2 Nk

Question 25. (2 marks)

Carbon dioxide can be dissolved in water. It forms carbonic acid (HCOs) on dissolving
in an equilibrium reaction. Many soft drinks are ‘carbonated’, ie contain dissolved carbon
dioxide to generate bubbles. The figure below indicates the relationship between the
solubility of carbon dioxide in water with changes in temperature and pressure.

Temperature Pressure

Solubility Solubility

(a)  Describe the relationship between the solubility of carbon dioxide in water and

changes in temperature and pressure. 1
. .. )
/!\ i t@.mlﬁ \L inll)‘ti!lhf Y
/!\ oS 'Drp_ﬁsurf' 4\ solubi” Ay '11:
(b)  Write an equation for carbon dioxide dissolving in water. 1
FD; (g [—1)’() /;) = -H)—(Oé Fag) Staket meeded
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Question 26. (4 marks) Marks:

Uranium is the principle element used in nuclear reactors and in certain types of atomic
bombs. ONE example of a nuclear fission reaction is:

235 1 92 142 1
92U+On—>36fl+ B+20n
(a} Identify elements A and B. ' 1
A — Iy

A — An

“{b) Radioisotopes have a wide range of applications in fields like medicine and industry.
However there are problems associated with their use.
With reference to ONE of the above fields, analyse the problems associated with using
radioisotopes and how these problems are managed. 3
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Question 27. (2 marks) A other problem ) Z

Many packaged and processed foods include acids in the list of ingredients. Explain the use
of acids as food additives. @ 2
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Question 28. (6 marks) Marks:

Some elements, referred to as trace elements, exist in the environment in very low
concentrations which can only be measured in parts per million.

(a) Describe an appropriate technique for measuring these low concentrations. 2
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(b)  Assess the impact of the process described in part (a) on the understanding of the
effects of a named trace element. 4
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Question 29. (4 marks) Marks:

Jasmine bought a bottle of ammonia solution in her supermarket. She knows ammonia is a
weak base. She decides to use computer based technology to determine the concentration of
ammonia in the solution.

She dilutes the ammonia solution to one in ten with distilled water and titrates 25 mL samples
of it by adding 0.1 molL"! hydrochloric acid from a burette at a constant rate having a pH
probe dipping in the reaction vessel and attached to a data logger and computer.

Below is the titration curve generated during the addition of 50 mL of HCi to the ammonia
solution at a constant rate. '

10

PH s
4
g !
i'\
2
™,
\"""“--—J e
1
5 10 15 29 25 30 35 a0 45 50
Volume of 0.1 mol L'* HCl added (ml.)
(a) Suggest a suitable indicator which would identify the end point of this titration. 1
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Marks:

(b) Calculate the concentration of ammonia in the bottle she purchased. (Show working) 3

NHy, o+ HO, o — v, . — D
VAJ v Aa) . !
Cvy = G Vo Prainomia hgd F i 1O
Cx25 = G-1%3% S0 % 1O
00 -,.,_,woo = \N\Ol /L | -—(D N
C, = Ow = O o] [L

Question 30. (3 marks)

A solution containing 0.1 molL" sulfurous acid (H,S05) and 0.1 molL™"! sodium sulfite
(NazS0s3) is a buffer.

(a) What is a buffer solution? 1

Q SO(U\\CW\ WL\\ (‘Jk Con_ 7S 154’ C,L«Oha.e_s l\f\ ;P H U.p on
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@ (b) Explain using relevant equations how the solution above can act as a buffer. 2
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Question 31. (3 marks})

A solution was made using 25 mL of 0.25 mol L' hydrochloric acid and 75 mL of

0.05 mollL™ potassium hydroxide. What is the pH of the solution? 3
wetL & kKo 5 kIl + MQ,O
V= 0.2 L vz .05 L C’:\Df’ ) A~
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Qtlestion 32. (4 marks) Marks:

A student mixed 1-butanol and ethanoic acid together and heated them under reflux
with a suitable catalyst.

(a) Name the ester which was produced in thls reaction. . 1
é;m;\,{ Mgacal 5. or fby &;;/ oihen «mj
(b}  Draw the structural fo-rmula for this ester. | 1
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(©) Idermfy the catalyst ased and outline two purposes‘ for its addition. 2
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Quest1on 33. (7 marks)

The element oxygen is v1ta1 for life on earth in the form of 0O, In the atmosphere the
element oxygen is also present in two other forms due to the conditions present and the
reactions which result.

(a) Describe the chemical reactions which occur to produce these other forms. 2
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Marks:
(b) One of these is ozone gas,

(i) Draw the Lewis electron dot structure of the ozone molecule. 1
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(ii) Explain why ozone can be both beneficial and harmful to life on earth. 2
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(iii) Briefly outline the impact of CFCs on ozone concentrations. 2
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Quest1on 34. (3 marks)

During your course, you performed an activity to model isomers of haloalkanes.
Describe what you did and how the activity aided your understandmg 3
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Question 35. (4 marks) Marks:

Under conditions of low oxygen levels, octane can undergo incomplete combustion
according to the following chemical equation:

2CsHis() + 170x(g) — 6C(5) + 4CO(g) + 6COx(g) + 18H0()

(a) Explain the need to monitor this process.
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(b) Calculate the mass of soot (C(s)) produced if 4.2 moles of octane are combusted in
this way. 2
n () = ld E2. 42 .
e o 12 émo/ (/ )
toom (N = (24x (2-0! N
Y = a513 w5, (1)

/OY' ISD:?\ /
\. J/

Section II over page:



2

KHS Trial 2016 OPTION MARKING
The descriptons given indicate what was required for full marks for the question
(a) Nitrogenous fertilisers: natural sources running out. Ammonia used the manufacture them.

or Rubber comes from a tree and not nearly enough can be produced for uses such as tyres for
motor vehicles. Synthetic rubber made from crude oil — polymers makes up the shortfall.

(b) (i) The passage of an electric current through an electrolyte solution or molten electrolyte to
bring about a chemical reaction.

(i) Must include:

* brine used as electrolyte in all 3 cells

* anode and cathode material
* anode and cathode half equations

* decomposer equation for mercury cell

* technical- explanation of why product is or is not pure

* environmental- explanation of why both asbestos and mercury are problematic

(c) (i) clear descnptlon of what is being done eg molecular mode! klts and making mo[ecules by
joining balls etc then moving them and rearranging them
* most afternatives described made little sense

[

(ii) this would relate to which activity was described but eg — hard to simulate equal rates of
forward and reverse process

(d) Correct answer: K=400
1/2 mark for general equation 1 mark for calculating concentrations
if the answer was incorrect, working had to show logic and reasoning to gain any marks

(e) (i) Ammonia used to manufacture fertilisers. It is vital to replenish the nutrients in soil when
crops are grown repeatedly. Natural fertilisers are insufficient so ammonia makes it possible to
produce the huge quantities of crops necessary to feed the growing world population.

or Ammonia is used to manufacture explosives which are used in mining of coal and minerals.
Demand by society for these commadities is ever increasing and without this substitute for naturally
occurring nitrates there would be insufficient. (not a good choice to answer the Q}

ii) * correct equation + either delta H term or statement that reaction is exothermic

* correct temperature + explanation in terms of kinetics and equilibrium



* correct pressure + explanation in terms of equilibrium + problems with high P relating to
cost and safety

* catalyst + explained
* removal of product by liquefaction + addition of reactants in stoichiometric proportions

Stating ‘Le Chatelier’s principle’ is not an explanation of anything!

(f) (i) reductionin P orincrease in V
(i) no effect asit’s at equilib.

(iii} increase in T since equilib. has moved to left {endothermic) as seen by inc. reactants and dec.
products

Justify’ means in terms of what the evidence(change in concs.)
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