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The diagram shows a chromatogram which was prepared using spots of five

different inks.

solvent
flow

0 0
0 0 0
0
0 0 0
0
0 0 0

Starting

/ line

How many different dyes were used to make the five inks?

A 5
B 6
c 7
D 13

Which of the following is a mixture of two elements?
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The electronic structures of two atoms P and Q are shown.
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P and Q combine together to form a compound.

Which of the following describes the type of particles formed after bonding and the
chemical formula of the compound?

type of bonding chemical formula
A ionic QP
B jonic QP
C covalent P2Q
D covalent PQ:

Why does molten sodium chloride conduct electricity?

A An electron is completely transferred from sodium to chlorine.
B Sodium ions are strongly attracted to the chloride ions.

C  Electrons in the sodium chloride are free to move.
D

Sodium ions and chloride ions are free to move.

4.0 g of calcium is completely burnt in pure oxygen.
2Ca+02—>2Ca0

Which volume of oxygen is used in this reaction at room temperature and
pressure?

A 0.05dm?
B 0.10dm3
C 1.20dm?®
D 240dm?

10



7 The following graph was obtained when potassium fluoride was dissolved in
water.

temperature
&

room . » fime
temperature

Which of the following statements about the reaction is correct?

A The change is endothermic.

B The change is exothermic.

C Iceis formed and has melted.

D A redox reaction has taken place.

8 In the graph, curve A represents the result of the reaction between 1.0 g of
granulated zinc and an excess of acid at 30°C.

Volume of gas produced

/—‘ *
."'. B

A

_ Time
>

Which change could prodube curve B?
A 1.0 g of powdered zinc at 20 °C
B 1.0 g of granulated zinc at 20 °C
C 0.5 gof granulated zinc at 40 °C
D 0.5 g of granulated zinc at 20 °C

11
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What is the ionic equation for the reaction between hydrochloric acid and
sodium hydroxide?

A

B
Cc
D

H* + C/- — HC!

H* + OH- - H20
2H* + 0% = H20
Na* +C/~ — NaC/

Distilled water contains dissolved carbon dioxide.

What is the pH value of this distilled water?

A

B
Cc
D

1"
9
7
5

The table below shows the solubility in water of some copper compounds.

compound solubility
copper(Il) oxide X
copper(Il) hydroxide X
copper(Il) chloride v
copper(ll) carbonate X

Which method is used to prepare copper(Il) chloride?

A

B
c
D

warming copper(ll) oxide with dilute hydrochloric acid
titrating copper(ll) hydroxide with dilute hydrochloric acid
adding copper to dilute hydrochloric acid at room temperature

precipitating the salt by adding copper(ll) sulfate solution to dilute
hydrochloric acid

Which statement about the trends in Group VI of the Periodic Table is correct?

On descending Group VII, the elements have

A

B
Cc
D

decreasing boiling point
increasing reactivity
lower density

darker colour

12



13 The diagram shows the structure of a covalent compound containing
the element hydrogen, H, and the unknown elements X, Y and Z.

H Y
|/
H— X — X H
| N/
H Y—7Z
\
H

To which groups of the Pericdic Table do these three elements, X, Y
and Z, belong?

X Y z
A v 11 11
B v VI \Y
c \ 1 VI
D \% VI v

14  When iron(lll) oxide reacts with carbon monoxide in the blast furnace, a gas is
released.

What happen to the iron ions and what is the gas released?

The iron(lll) ions are . The gas is
A | Reduced carbon dioxide
B Reduced oxygen
C Oxidised carbon dioxide
D Oxidised oxygen

15 Which is not a reason for recycling metals such as aluminium?

A To conserve the ores of aluminium.

B  To prevent aluminium from losing its metallic properties.

C  Recycling aluminium is less costly than extracting aluminium.
D

To reduce the amount of aluminium waste so as to reduce land pollution.

13
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16 In which test tube is the paper-clip made of iron most likely to rust?

A B C D
Vir Vit V1 N
oil
g g drying
- - 1. tapwater | _~1.. boiled agent — air
P --1 tapwater _} cotton wool
- - - - ;-k'.';
=" --- J‘ -
e = 1 air '
&L paper clip &— paper clip — paper clip &L‘ greased
paper clip
17 The pie-chart shows the composition of pure air.
Z
Which of the following correctly identifies gases X, Y and Z7
gas X gasY gas Z
A oxygen nitrogen carbon dioxide
B nitrogen carbon dioxide oxygen
c nitrogen oxygen argon
D water vapour oxygen hydrogen

14
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18  The diagram shows two stages in a reaction scheme.

Y

petroleum

What is the name of stage 11?7

Substitution .
Fractional Distillation

Hydrogenation

o o0 mw »r

Cracking

octane
CeH1s

Y

ethene
CoHs

19  The structural formulae of some organic compounds are shown below.

H H H

1 H=L~—C—C—0—H

H H H

Which compounds are alcohols?

A 1only

B 4only

C 1and2only
D 1,2and3

0v€/0S3¥S/dd
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20 The graph shows how the boiling point of some hydrocarbon depends on the
number of carbon atoms in their molecules.

100+

boiling point/°C

~100-HEEH

o 1 2 3 4 5 6
number of carbon atoms per molecule

Which hydrocarbon is an alkane with a boiling point close to 0 °C?

A C
H H H H H
H
I l I
H—C —C=( H—C—C=C—C—H
l \H | |
H H H H
B D
H H H H H H H H H
b [ O R B
A O T T T S N B
|
H H H H H H H H H
16
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(1l) hydroxide light blue
iron(IJ) hydrdxide - green
iron(111) hydroxide red-brown
lead(IT) hydroxide white
zinc hydroxide white
17
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Section A [45 marks]
Answer all questions.

A1 The table below shows some setup that is used to separate mixtures. Fill in the
blanks with appropriate word or phrases.

For (c), draw a labelled setup to separate sand from water.
(a) has been done for you.

Method of
separation Setup Purpose
Mixture of iodine and
sodium chloride
(a) | Sublimation To obtain iodine
(b) (2]
To separate sand
(c) from water 3]

9v€/0S3rsS/dg



A2 Table 2.1 shows a list of particles with their respective number of protons,
neutrons and electrons.

Particle Number of Number of Number of electrons
protons neutrons
2 1 0 1
Q 2 ' 3 2
R 5 6 5
S 7 7 10
T 9 10 9
Table 2.1

Which particle(s) P, Q, R, S or T in table 2.1 fit each of the following

descriptions?
(a) An atom with mass number of 5? [1]
o An atomwnh One valence electron? .......................................................... "
o Anlonofanon_metap ........................... s "
. An atomfromGr oupm .......................................................................... "
(e)(i) Draw the dot-and-cross diagram of the compound formed between P and T. [2]

Ly€/0S3rS/dg



(i) Describe in terms of bonding and structure whether the compound formed in 2]
(e)(i) would have a high or low boiling point.

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

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

A3 Lithium, sodium and potassium belongs to the same group in the Periodic
Table.

(@) Which group are they placed in in the Periodic Table? [2]
Why are they placed in this group in the Periodic Table?

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

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

(b) These metals could react with water to form a gas.

(i) Write a balanced chemical equation for the reaction between sodium and [2]
water.

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

(i) Determine the mass of sodium metal that is needed to react with water to [2]
produce 200 cm?3 of gas.

(iii) What will be the observation made when a biue and red litmus paper is dipped [1]
into the products formed after the reaction?

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

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

..........................................................................................................
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A4 Figure 4.1 shows the setup where the beaker contains powder magnesium
chioride and Figure 4.2 shows the setup where the beaker contains
magnesium chloride solution. '

powder magnesium chloride

solution

Figure 4.1 Figure 4.2

(a) Explain why the light bulb in figure 4.1 did not light up whereas the light bulb in [3]
figure 4.2 is lighted up.

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

(b) Draw the dot-and-cross diagram of magnesium chloride. 2]
5.
.
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A5

(@)

(i)
(iii)
(iv)
(v)
(vi)

(vii)

(b)

06€/0S3vS/dd

Figure 5.1 describes reactions involving white solid P.

White solid | + acid Q colourless Gas V gives
P »>| solutionR | * white ppt with
limewater

add aqueous sodium
hydroxide +
aluminium foil

+ sodium sulfate

White ppt
S

add aqueous
ammonia

pungentgas U

turns moist red litmus
paper blue white precipitate T
add excess agueous
ammonia
Y
white ppt
remains
Figure 5.1
[dentify the following substances: 7]
White solid P e
AeidQ T Gmmasesss ewmssassssreymssrssrres
Colourless solution R e
White precipitate S~
White precipitate T s
Gas U L
GasV e

Describe the observations that would be made when aqueous sodium [1]
hydroxide is added dropwise to colourless solution R ill no further change.

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




A6 Figure 6.1 shows metal X and metal Y are dipped into beakers containing
copper (ll) sulfate solution and their respective observations made.

metal X metal Y

copper (I1) sulfate

solution
Observations: Observations:
- Blue solution fades - Blue solution remains
- A brown deposit formed - No deposit formed
Figure 6.1
(a)(i) Arrange the metal X, Y and copper in increasing order of their reactivity. - M

(ii)  Explain why a brown deposit is formed when metal X is dipped into copper (Il) [3]
sulfate solution. ’

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

(b) Describe the observation that would be made when metal X and Y are placed [2]
in a beaker containing hydrochloric acid.

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

.........................................................................................................
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A7 Figure 7.1 shows some of reaction involving unsaturated hydrocarbon V.

Unsaturated + hydrogen _|
hydrocarbon V gas > Hydro;arbon
+ chlorine gas
+ steam
form a polymer Y
Y
H H H
I ||-i Substance X
H-C-C-C-C-H
I T
H CI CI H

Figure 7.1

(a) Draw the structural formula of substance X and the repeating unit of polymer 2]
Y-

Substance X repeating unit of polymer Y

(b) Describe an experiment to differentiate V from Z. ' [3]

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

.........................................................................................................
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Name: () Class:

Section B [20 marks]
Answer two questions from this section.
Write your answers in the space provided.

B8 Three beakers containing three different colourless solutions had their labels

removed. The three solutions are said to be hydrochloric acid, sodium
carbonate and sodium chloride.

(a) Given only litmus papers and the three beakers of colourless solutions, [5]
describe how the identity of solutions in each beaker can be identified.

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

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

There are mainly three sources of fuel found on Earth. They are crude oil, coal
and natural gas.

(b)  Describe how crude oil is separated to obtain useful fractions. [3]

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

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

(c)  When coal is bumnt in power stations, sulfur dioxide gas is often produced.
(i}  Describe a harmful effect of sulfur dioxide gas. [11

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

(i) Describe how the emission of sulfur dioxide from power stations can be (1]
reduced.

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

€6€/0S3vS/dg



B9 A student wants to investigate the effect of temperature on rate of reaction.
Table 9.1 shows the list of experiments that he carried out with the reaction
between excess lumps of copper (ll) carbonate with 10 cm?® of 0.75 mol/dm? of

hydrochloric acid.
Experiment | Temperature Time taken to collect the maximum
No. (°C) volume of gas produced (min)
1 25 8
2 30 7
3 35 6
4 40 4.5
5 45 2
Table 9.1

(a)(i) Write the balanced chemical equation between copper (Il) carbonate and [2]
hydrochloric acid.

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

(i) Determine the maximum volume of gas that can be produced from this [3]
reaction. ‘

(b) Explain in terms of collision of patticles, how an increase in temperature from [3]
experiment 1 to 5 affects the time taken to collect the maximum volume of gas
produced.

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

.........................................................................................................
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The graph below is obtained based on the data collected from experiment 3.

volume of gas (cm?) e EERERED:

xpefiment 3

ST

6 2 4 6 8 10 12 14 16 18
time (s)

(c) Sketch, on the axes above, the graph that would be obtained when 2]

(i) Powder of copper (ll) carbonate is added to 10 cm?® of 0.75 moldm? of
hydrochloric acid at 35°C. Label the graph clearly with ‘(c){i)’.

(i) 20 cm?® of 0.75 mol/dm3 of hydrochloric acid is used at 35°C. Label the graph
clearly with ‘(¢)(ii)". '

11
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B10 Ethanol can be produced from sugar.

(a)(i) Describe the process to produce ethanol from sugar. A [3]

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

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

The temperature of the process used to produce ethanol from sugar is
monitored. Figure 10.1 shows the temperature readings taken in the first three
days of the process.

E— 40 40 ~ 40
2— 30 30 — 30
- o 0 E— 0
Day 1 Day 2 Day 3

Figure 10.1

(i) State and explain whether the process to produce ethanol from sugar is an [2]
exothermic or endothermic reaction.

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

(iii) Explain whether the temperature recorded will ever reach 50°C. 11
12
96€/0S3¥S/dd




(b) When the ethanol produced in (a) is exposed to air, the taste of the ethanol
turned sour.

(i)  Explain with appropriate equation why the ethanol turned sour when exposed [2]
to air.

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

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

(i)  Suggest a chemical that can used in the laboratory to achieve the same effect [2]
observed in (b)(i). Describe the observation that will be made when this
chemical is added to ethanol.

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

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

END OF PAPER

13
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Section A [.45'marks]
Answer all questions.

A1 The table below shows some setup that is used to separate mixtures. Fill in the
blanks with appropriate word or phrases.
For (c), draw a labelled setup to separate sand from water.
(a) has been done for you.
Method of
separation Setqp Purpose
| Mixture of iodine and
sodium chloride
(a) | Sublimation i ; To obtain iodine
5@
E”E
Simple N .
(b) distillation To obtain water
g\ seawater
Residue/sand
e ' To separate sand
(c) Filgauon Diagram [1] from water
Labels [1]
Filtrate/water
. 2
‘ - -
J9EOSAVS/AE, | x Lecn sy

2]

(3]



A2 Table 2.1 shows a list of particles with their respective numb‘er-v'of' protons,
neutrons and electrons. S ‘

Particle Number of Number of Number of electrons

protons neutrons :

P 1T | 0 1
Q 2 3 ' 2.

R 5 6 5
S 7 7 10

T 9 10 9

Table 2.1

Which particle(s) P, Q, R, § or T in table 2.1 fit each of the following

descriptions?

(a) An atom with mass number of 57 n
). s soummmmmuns Esmmpre pesmssramen s eminm SR SSER NS § S ETETAAT SRR RS Sy mmn s SHEEITED § 8§ 5

(b)  An atom with one valence electron? m
Pooooneesioeseivsssnessrassans I anasanTursnyon pea SRR PINSTI RS SRR T O N RS BA TSR Y D on

(¢) Anion of a non-metal? [1]
B o S S i v+ S S Cha Y AR WY § 8 Gt

(d) An atom from Group 07 - [1]
[ ST U OO PSPPI PRI PRPRR

{e)(i) Draw the dot-and-cross diagram of the compound formed between P and T. 2]

[1]: correct ratioof P to T
[1]: sharing of 1 pair of electrons

¢9€/0S3yS/dd



(i) Describe_ in terms of bonding and strucfure whéther the ‘Compo'u.nd formed in [2]
~ {e)(i) would have a high or low boiling point.
Has a simple molecular structure with weak attraction forces between the
molecules [1]
As a result low amount of energy is needed to break these forces leading
to a low boiling point. [1]

A3  Lithium, sodium and potassium belongs to the same group in the Periodic
Table. ' :

(@) Which group are they placed in in the Periodic Table? [2]
Why are they placed in this group in the Periodic Table?

Group 1 [1]

They have one valence electrons, [1]

(b) These metals could react with water to form a gas.

(i) Write a balanced chemical equation for the reaction between sodium and [2]
water.
2Na + 2H20 = H2 + 2NaOH

(ii) Determine the mass of sodium metal that is needed to react with water to [2]
produce 200 cm? of gas.

No. of moles of H2 = 200/1000 + 24 = 0.008333 mols
No. of moles of Na = 0.008333 x 2 = 0.016666 mols
Mass of Na = 0.016666 x 23 = 0.383318

= 0.383 g (3 5.F)

(iiiy  What will be the observation made when a blue and red litmus paper is dipped [1]
into the products formed after the reaction?

The litmus paper will turn from red to biue

(iv) What is the ion present that caused this change observed in (b)(iii)? M
OH -~

€9€/0S3yS/dg



A4 Figure 4.1 shows the s'_etup where the beaker contains powder magnesium
chloride and Figure 4.2 shows the setup where the beaker contains
magnesium chloride solution.

H

magnesium chioride
solution

powder
_ magnesium chloride

Figure 4.1 Figure 4.2

(a) Explain why the light bulb in figure 4.1 did not light up whereas the light bulb in  [3]
figure 4.2 is lighted up. :

Powder magnesium chloride does not have free moving ions [1]
To carry electrical charges and hence light bulb did not light up. [1]

However in magnesium chloride solution, there are free moving ions [1]

(b) Draw the dot-and-cross diagram of magnesium chloride. [2]

Symbol
X: electron of Mg

@ :electronof C/

[1]: correct drawing for magnesium ion

[1]: correct drawing for the chloride ion

¥9€/0S3¥S/d4d



A5 Figure 5.1'describes reactions invoivihg'white solid P..

White solid | +acigq [ Colouress | . [Whit ppt
P — 7| solutionR sulfate S

add aqueous sodium

hydroxide + édd_ aqueous
aluminium foil ammonia

pungent gas U
turns moist red litmus

paper blue white precipitate T

A 4

add excess aqueous

ammonia
v
white ppt
remains
Figure 5.1

(a) Identify the following substances: [6]
(i) White solid P Lead (Il) oxide
(i) AcidQ Nitric acid
(iii) Colourless solution R Lead (ll) nitrate
(iv) White precipitate S | Lead (li) sulfate
(v) White precipitate T Lead (I} hydroxide
(vij Gas U ‘Ammonia gas

(b) Describe the observations that would be made when aqueous sodium [2]
hydroxide is added dropwise to colourless solution R {ill no further change.

A white ppt is formed [1]

Soluble in excess sodium hydroxide to form a colourless solution [1]

G69€/0S3¥S/dg



A6  Figure 6.1 shows metal X and metal Y are dipped into beakers containing
copper (Il) sulfate ,soluti_on and their respective observations made.

metal X . metal Y

copper (1l) sulfate

solution
Observations: , ' Observations:
- Blue solution fades - Blue solution remains
. - A brown deposit formed - No deposit formed
Figure 6.1
(a)(i) Arrange the metal X, Y and copper in increasing order of their reactivity. (1]

.Y, Copper, X............... memacnmi ek RS S
(i)  Explain why a brown deposit is formed when metal X is dipped into copper (I i3]
sulfate solution.

Metal X is more reactive than copper metal. [1]
Hence it is able to displace copper from copper () sulfate [1]
To form copper metal which is the brown deposit. [1]

(b) Describe the observation that would be made when metal X and Y are placed [2]
in a beaker containing hydrochloric acid.

With metal X, there will be bubbles formed. [1]
With metal Y, there will be no visible change. [1]

99€/0S3¥S/d49



A7  Figure 7.1 shows some of reaction involving unsaturated hydrocarbon V.

Unsaturated
hydrocarbon V

# hydrogen ':
' gas

+ chlorine gas,

H H H H

[ R |
H-C-C-C-C-H

(R

H CI CIH

(@)

(b)

L9€/0S3vS/d9

\ 4

|+ steam

Hydrocarbon
z

form a polymer Y

Substance X

Figure 7.

1

Draw the structural formuia of substance X and the repeating unit of polymer

Y.

H H H H

([
H-C-C-C-C-H

[

H OH HH

Substance X

CHs H
[
—C—-C~—
.
H CHs

repeating unit of polymer'Y

Describe:an experiment to differentiate V from Z.

Add aqueous bromine [1]

With V, brown bromine decolourises [1]
With Z, there will be no visible change. [1]

[2]

[3]



Name:

B8

(a)(i)

(b)

(c)

(ii)

89¢/0S3¥S/dd

()  Classi_

Section B [20 marks]

Answer two questions from this section.
Write your answers in the space provided.

Three beakers containing three different colourless solutions had their labels
removed. The three solutions are said to be hydrochloric acid, sodium
carbonate and sodium chloride.

Given only litmus papers and the three beakers of colourless solutions,
describe how the identity of solutions in each beaker can be identified.

Dip litmus paper into the three solutions. [1]

The solution that turns blue litmus paper red contains hydrochloric acid
1

Add the hydrochloric acid identified into the other two beakers [ 1]

The beaker that shows bubbles forming contains sodium carbonate
solution [1]

The beaker with no visible change is sodium chloride solution. [1]

There are mainly three sources of fuel found on Earth. They are crude oil, coal
and naturalgas.

Describe how crude oil is separated to obtain useful fractions.

The crude oil is first heated and the vapour formed is passed into the
fractionating column. [1]

The fractions with smaller hydrocarbons has a lower boiling point is
cooled and collected at the top of the column. [1]

The fractions with larger hydrocarbons has a higher boiling point is
cooled and collected at the bottom of the column. [1]

When coal is burnt in power stations, sulfur dioxide gas is often produced.
Describe a harmful effect of sulfur dioxide gas.

Breathing difficulties/ forms acid rain that damages buildings or kills
aquatic lives. -

Describe how the emission of sulfur dioxide from power stations can be
reduced.

Pass the sulfur dioxide gas through calcium carbonate. It will form solid
calcium sulfite and removed.

(1]

]



B9

(ali)

(ii)

(b)

69€/0S3¥S/d9d

A student wants to investigate the effect of temperature on rate of reaction.
Table 9.1 shows the list of experiments that he carried out with the reaction
between excess lumps of copper () carbonate with 10 cm?® of 0.75 mol/dm? of
hydrochloric acid.

Experiment | Temperature Time taken to collect the maximum
‘No. (°C) volume of gas produced (min)
1 25 8
2 30 _ 7
3 35 ' 6
4 40 4.5
5 45 2
Table 9.1

Write the balanced chemical equation between copper (ll) carbonate and [2]
hydrochloric acid.

CuCOs3 + 2HCI = CuCl: + CO2 + H20

Determine the maximum volume of gas that can be produced from this [3]
reaction.

No. of moles of HC! = 10/1000 x 0.75 =0.0075 mols [1]
No. of moles of CO2 = 0.0075/2 = 0.00375 mols 1]
Vol. of COz =0.00375 x 24 = 0.09 dm® [1]

Explain in terms of collision of particles, how an increase in temperature from [3]
experiment 1 to 5 affects the time taken to collect the maximum volume of gas

produced.

An increase in temperature leads to an increase in kinetic energy of the
reacting particles. [1]

This lead to an increase in frequency of effective collision between the
reacting particles. [1]

As a result, the rate of reaction increases and the time taken decreases.

11
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The graph below is obtained based on the data collected from experiment 3.

15 E

volume of gas (cm®)

BSI, Experlment 3

0 2 4 6 8 10 12 14 16 18
time (s)

(c) Sketch, on the axes above, the graph that would be obtained when [2]

(i) Powder of copper (ll) carbonate is added to 10 cm® of 0.75 mol/dm?® of
hydrochloric acid at 35°C. Label the graph clearly with ‘(c)(i)".

(ii) 20 cm?® of 0.75 mol/dm?® of hydrochloric acid is used at 35°C. Label the graph
clearly with ‘(c)(ii) .

0.€/0S3vS/d49



B10 Ethanol can be produced from sugar.

(a)(i) Describe the process to produce ethanol from sugar. [3]

(ii)

(iii)

(b)

(i)

LLE/0S3¥S/dg

Sugar and yeast are added into a container to carry out fermentation. [1]
The process is carried out 37 °C in the absence of air. [1]

The ethanol formed is then separated from the mixture using fractional
distillation. [1]

The temperature of the process used to produce ethanol from sugar is
monitored. Figure 10.1 shows the temperature readings taken in the first three
days of the process.

40 40 40
30 — 20 30
0  0 0
Day 1 Day 2 Day 3
Figure 10.1

State and explain whether the process to produce ethanol from sugar is an [2]
exothermic or endothermic reaction.

Exothermic reaction [1]

The temperature increases during the fermentation process. [1]

Explain whether the temperature recorded will ever reach 50°C. [1]
No. This is because the yeast would be denatured at temperature above
40°C and the fermentation process would have stopped.

When the ethanol produced in (a) is exposed to air, the taste of the ethanol
turmed sour.

Explain with appropriate equation why the ethanol turned sour when exposed [2]
to air.

The ethanol produced would be oxidised by the oxygen in the air. [1]
CH3:CH2:0H + 02 - CH3COOH [1]



(ii) .Sugges{ a ch'emncal that can. used in the laboratory to achieve the same effect [2]
observed in. (b)(l) Describe the observatnon that WI|| be made when this
chemtcal is added to ethanol :

Acidified KMnO4 [1]
It will turn from purple tocolourless | 1]

END OF PAPER -
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