Past-paper walk-through

Alcohols = 11.6

eXercise
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Questions in this set

0620/21 N25 Q33 = 1 mark
0620/22 N25 Q37 = 1 mark
0620/41 N25 Q5 = 20 marks
0620/21 J25 Q17 = 1 mark
0620/21 J25 Q35 = 1 mark
0620/22 J25 Q32 = 1 mark
0620/22 J25 Q36 = 1 mark
0620/22 M25 Q37 = 1 mark
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Reading the mark scheme

m (B1) a mark that stands on its own — the point is either made or not.

m (M1) a method mark: the right approach, even if the number is wrong.

m (A1) an answer mark, and it usually needs its M mark first.

m (C1) a working mark on the way to the answer.

m // separates answers the examiner accepts equally.

m ecf = error carried forward: a later part is marked on your own earlier answer.

m owtte = “or words to that effect” — the wording need not match.
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Question 33

0620/21 N25 = Q33 = 1 mark

33 Which structure represents a compound in the alcohol homologous series?

A B C

H H

D
H H H H H H H H H
| 1] \ | -
H—C—C—H H—C—C—C—H C=C—C—H H—C—C—C
| L] /o] |
H (|) H H H H H H
H
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Solution 33

I Answer: B

Why

m An alcohol contains the —OH group, with the oxygen bonded to one carbon
and one hydrogen.

m So look for a structure ending in C-O-H.

m A C-O-C arrangement is an ether and a -COOH is a carboxylic acid.
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Question 37

0620/22 N25 = Q37 = 1 mark

37 Ethanol is produced by the fermentation of aqueous glucose or by the catalytic addition of steam
to ethene.

Which row shows some advantages and disadvantages of these processes?

fermentation of aqueous glucose catalytic addition of steam to ethene

advantage disadvantage advantage disadvantage
fast reaction ethanol produced almost pure renewable
continuously ethanol formed raw material

ethanol produced
in batches

renewable
raw material

renewable

slow reaction

ethanol produced
in batches

dilute aqueous

fast reaction

almost pure
ethanol formed

fast reaction

ethanol produced
continuously

slow reaction

non-renewable




| | raw material ethanol formed raw material
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Solution 37

I Answer: D

Why
m Fermentation uses a renewable feedstock at low temperature, but is slow,
batch-wise and gives impure ethanol.
m The ethene route is fast, continuous and gives pure ethanol, but its feedstock
is finite crude oil.
m Each process has one clear advantage and one clear disadvantage — match
them the right way round.
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Question 5

0620/41 N25 = Q5 = 20 marks

5  This question is about the homologous series of alcohols.

(a) A homologous series is a family of organic compounds whose members have the same
general formula.

(i) State the general formula for alcohols.



(ii) Give one other characteristic that is the same for all members of a homologous series.



(b) Ethanol can be manufactured by two methods:

* method 1 uses glucose as the starting material
* method 2 uses ethene as the starting material.

(i) Complete Table 5.1.

Table 5.1
method 1 method 2
glucose as ethene as
starting material starting material

typical temperature used/°C

two other essential conditions




| ‘ ‘ |

[6]

(ii) Write the symbol equation for the reaction in method 1.



(iii) Write the symbol equation for the reaction in method 2.



(c) Butane-1,4-diol has the structural formula HO—CH,—CH,—CH,—CH,—OH.

(i) Deduce the molecular formula of butane-1,4-diol.



(ii) Butane-1,4-diol reacts with ethanoic acid.

Determine the number of moles of ethanoic acid which react fully with one mole of
butane-1,4-diol.



(d) Butanedioic acid has the structural formula HOOC—CH,—CH,—COOH.

(i) Deduce the empirical formula of butanedioic acid.



(ii) Name the gas formed when butanedioic acid reacts with sodium.



(e) Butane-1,4-diol can be represented as shown.




Butanedioic acid can be represented as shown.




Butane-1,4-diol reacts with butanedioic acid to form a polymer.

(i) Draw two repeat units of the polymer formed from the reaction of butane-1,4-diol with
butanedioic acid.

Show all the atoms and all the bonds in the ester linkages.






(3]

(ii) State the type of polymerisation when butane-1,4-diol reacts with butanedioic acid.



[Total: 20]
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Solution 5

(a)(i)

m CnH2n+10H
ml

(a)(ii)

m (same) functional group
ml
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Solution 5

(b)(i) Mark scheme

M1 25-35 (M2
m 300 (M3

m yeast (M4

m acid (M5

m absence

m of oxygen (M6
m 60 atm

mb
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Solution 5

(b)(ii)
m C6H1206 — 2C2H50H + 2C02 (M1
m C6H1206 as the only reactant on left (M2

m correct equation
m2
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Solution 5

(b)(iii)
m C2H4 + H20 — C2H50H (M1
m both C2H4 + H20 only on left (M2
m correct equation
m2
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Solution 5

(c)()

m C4H1002
ml

(c)(ii)

m2
ml
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Solution 5

(d) (i)

m C2H302
ml
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Solution 5

(d)(ii)
m hydrogen
ml
= 0620/41
m October/November 2025
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Solution 5

(e)(i)
m M1 any one correct fully displayed ester link between any two blocks (M2
m three fully displayed inter-block ester links with correct orientation (M3

m fully correct diagram showing two complete repeat units of polyester including
continuation bonds

m 3
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Solution 5

(e)(ii)

m condensation (polymerisation)
ml
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Question 17

0620/21 J25 = Q17 = 1 mark

17 Ethanol is warmed with acidified aqueous potassium manganate(VII).

Which row describes the type of reaction of the ethanol and the colour change observed in the
reaction mixture?

type of reaction colour change
A oxidation colourless to purple
B oxidation purple to colourless
C reduction colourless to purple
D reduction purple to colourless
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Solution 17

I Answer: B

Why

m Acidified manganate(VIl) is an oxidising agent, so the ethanol is oxidised to
ethanoic acid.

m The manganate(VII) is itself reduced to Mn?*.

m So the purple colour fades to colourless.
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Question 35

0620/21 J25 = Q35 = 1 mark

35 Industrially, ethanol is produced by fermentation or by the reaction of ethene with steam.

Which row is correct?

fermentation ethene + steam
A uses a temperature of 100 °C uses a temperature of 350 °C
B needs the presence of yeast does not need a catalyst
C slow reaction fast reaction
D high yield of ethanol low yield of ethanol
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Solution 35

I Answer: C

Why
m Fermentation uses yeast at about 30 °C on a renewable sugar feedstock, as a
batch process.
m Hydrating ethene uses a catalyst at about 300°C and high pressure,
continuously, from crude oil.
m So the low temperature and the enzyme belong to fermentation, the high
temperature to the ethene route.
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Question 32

0620/22 J25 = Q32 = 1 mark

32 What is the structural formula of butan-2-ol?
A CH3;CH,CH,OH
B CH3;CH(OH)CH;
C CH;3;CH,CH,CH,OH



D CH;CH,CH(OH)CH;
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Solution 32

I Answer: D

Why
m Butan-2-ol has four carbons in a chain, so the skeleton is CH3CHyCH5CHs.

m The "2” means the —OH is on the second carbon.
m That gives CH3CHyCH(OH)CHs.
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Question 36

0620/22 J25 = Q36 = 1 mark

36 Ethanol can be made by the fermentation of aqueous glucose and by the catalytic addition of
steam to ethene.

What are two advantages of making ethanol by the catalytic addition of steam to ethene rather
than by the fermentation of aqueous glucose?

A faster reaction and renewable raw materials

B purer product and faster reaction

C renewable raw materials and continuous process
D

uses more energy and forms a purer product
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Solution 36

I Answer: B

Why
m Hydrating ethene is a continuous process, so it runs without stopping to
re-charge a vessel.
m It is also much faster, and gives pure ethanol directly rather than a dilute
aqueous mixture.

m Fermentation's advantage is its renewable feedstock, which is not what this
question asks for.
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Question 37

0620/22 M25 = Q37 = 1 mark

37 Which statements describe disadvantages of manufacturing ethanol by fermentation?

1
2
3
4

A 1and3

The process uses a renewable resource.
The process produces impure ethanol.
The process requires a high temperature.

The process is slow.

B 1and4 C 2and3 D 2and4
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Solution 37

I Answer: D

Why
m Using a renewable resource is an advantage, not a disadvantage.

m Fermentation is slow and gives dilute, impure ethanol that must then be
distilled — real disadvantages.

m It runs at only about 30°C, so the high-temperature claim is wrong.



