Past-paper walk-through

Carboxylic acids = 11.7

eXercise
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Questions in this set

0620/21 N25 Q37 = 1 mark
0620/22 N25 Q35 = 1 mark
0620/22 N25 Q38 = 1 mark
0620/23 N25 Q38 = 1 mark
0620/42 N25 Q6 = 8 marks
0620/43 N25 Q6 = 17 marks
0620/21 J25 Q14 = 1 mark
0620/21 J25 Q36 = 1 mark
0620/22 J25 Q33 = 1 mark



Past-paper walk-through

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 37

0620/21 N25 = Q37 = 1 mark

37 What is produced by the bacterial oxidation of ethanol?

A ethene

B sodium ethanoate
C ethyl ethanoate
D

vinegar



Past-paper walk-through

Solution 37

I Answer: D

Why
m Bacteria oxidise ethanol in the presence of air to ethanoic acid.
m A dilute solution of ethanoic acid is vinegar.

m Sodium ethanoate would need an alkali, and an ester would need an alcohol
as well.
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Question 35

0620/22 N25 = Q35 = 1 mark

35 The structure of an ester is shown.

What is the name of this ester?

A ethyl methanoate



B methyl ethanoate
C propyl methanoate

D methyl propanoate
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Solution 35

I Answer: D

Why
m Name the acid part first — it supplies the “-anoate” ending.
m The alkyl group on the single-bonded oxygen supplies the first word.

m Count the carbons on each side of the —COO- carefully: three in the acyl part
and one in the alkyl group.
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Question 38

0620/22 N25 = Q38 = 1 mark

38 Propenoic acid is an organic compound that is both an alkene and a carboxylic acid.

The structure of propenoic acid is shown.

H T 0
\c=c—c/
/ \

H OH

Which structure represents one repeat unit of the addition polymer formed from propenoic acid?

A B C D



T H O c|:H3 c|:00H
—C—C—0—  —C—C— —c|:—c|:—c—o— —C—C—
H H

H H
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Solution 38

I Answer: B

Why
m Only the C=C takes part in addition polymerisation.
m The —COOH group is a spectator and appears unchanged in the repeat unit.

m So the repeat unit is -CHy—CH(COOH)- with single bonds along the
backbone.
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Question 38

0620/23 N25 = Q38 = 1 mark

38 Which statement about ethanoic acid is correct?
A Ethanol is reduced by bacteria to produce ethanoic acid.
B Ethanoic acid reacts with magnesium to produce a salt of formula CH;COOMg.

C Ethanoic acid and methanol react in the presence of an acid catalyst to produce
ethyl methanoate.

D Ethanol reacts with acidified aqueous potassium manganate(VII) to produce ethanoic acid.
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Solution 38

I Answer: D

Why
m Bacteria oxidise ethanol to ethanoic acid, using oxygen from the air.

m Magnesium forms 2+ ions, so its ethanoate is (CH3COO)2Mg, not
CH3COOMg.

m Ethanoic acid is a weak acid: only a fraction of its molecules dissociate at any
moment.
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Question 6

0620/42 N25 = Q6 = 8 marks

6 Compound E shown in Fig. 6.1 is an ester.

(0]
J
CH3fCH2fCH2fC\
O—CH;—CH,4
Fig. 6.1
(a) On Fig. 6.1, draw a circle around all the atoms which make up the ester linkage. [1]

(b) Name compound E.



(c) Deduce the empirical formula of compound E.



(d) Compound E is produced when two different compounds react together in the presence of a
catalyst.

(i) Name the two compounds that react together to produce compound E.






(2]

(ii) Suggest a suitable catalyst for this reaction.



(e) Determine the number of unbranched esters which have the molecular formula C;H,,0,.



(f) Al unbranched esters with the molecular formula Cz;H,,0, combust completely to form
carbon dioxide and water only.

Write the symbol equation for the complete combustion of C;H,,0,.
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Solution 6

(a)

m correctly circled ester link (including 2 C atoms and 2 O atoms)
ml
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Solution 6

(b)

m ethyl butanoate
ml
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Solution 6

(<)

m C3H60
ml
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Solution 6

(d)(i)
m M1 butanoic acid (M2
m ethanol
m2
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Solution 6

(d)(ii)

m acid
ml
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Solution 6

(e)

m 4
ml
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Solution 6

(f)
m 2C5H1002 + 1302 — 10CO2 + 10H20
ml
= 0620/42
m October/November 2025
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Question 6

0620/43 N25 = Q6 = 17 marks

6  This question is about organic compounds.
(a) Organic compound Q has the following composition by mass.
C, 50.00%; H, 5.56%; O, 44.44%

Calculate the empirical formula of compound Q.






(b) Organic compound R has the empirical formula CHO and a relative molecular mass of 116.

Determine the molecular formula of compound R.



(c) Carboxylic acids react with alcohols to form esters.

(i) Name the other product that is formed when a carboxylic acid reacts with an alcohol.



(ii) Name the type of catalyst that is used when a carboxylic acid reacts with an alcohol.



(iii) Ester S has the structural formula CH;CH,COOCH,CH,CH,CH,.

Name the carboxylic acid and the alcohol which react together to form ester S.






[2
(d) Fig. 6.1 shows part of a polymer structure.

CH, CH, CH, CH, CH, CH,

R R N
C C

Fig. 6.1

(i) Name the type of polymerisation that is used to produce this polymer.



(ii) Suggest why it is not possible to write the molecular formula of this polymer.



(iii) State the number of monomer units that are needed to make the part of the polymer
structure shown in Fig. 6.1.



(iv) Draw the displayed formula of the monomer used to make this polymer.



[2]
(e) Fig. 6.2 shows part of the general structure of an amino acid.

R

I
_C_
I

H

Fig. 6.2
(i) Complete Fig. 6.2 to show all the atoms and all the bonds in the two functional groups of

the amino acid. [2]

(ii) Part of a natural polyamide structure is shown in Fig. 6.3.






| | —'LC—

—N—VY}—C—N c
I
Fig. 6.3
On Fig. 6.3, draw a circle around one amide linkage. [1]

(iii) State the name given to natural polyamides made from amino acids.
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Solution 6

(a) Mark scheme

= M1 C 50(.00) + 12

m H556+1

m 0444416

= OR

m 4.17:5.56:2.78 (M2

m fractions shown dividing all by smallest
= OR

m 1.5:2:1



Past-paper walk-through

Solution 6

= OR
3:4:2 (M3
m C3H402
=3
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Solution 6

(b)

m C4H404
ml
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Solution 6

(c)()

m water
ml

(c)(ii)

m acid
ml
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Solution 6

(c)(iii)
m M1 propanoic acid (M2
m butan-1-ol
m2
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Solution 6

(d)(i)

m addition
ml

(d)(ii)

m polymers are of indefinite length
ml
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Solution 6

(d) (i)
m 3 / three
ml
m 0620/43
m October/November 2025
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Solution 6

(d)(iv)
m M1 C=Cim2
m displayed formula of but-2-ene
= OR
m?2
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Solution 6

(e)(i)
m M1 —NH2 displayed (m2
m —COOH displayed
m functional groups can be on either side
m2
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Solution 6

(e)(ii)

m one circle around either amide linkage
ml

(e)(iii)

m proteins
ml
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Question 14

0620/21 J25 = Q14 = 1 mark

14 The equation represents the reaction between ethanoic acid and ethanol.
CH5;COOH + CH5;CH,OH = CH5;COOCH,CH; + H,O
Which type of reaction does this show?

A addition
B neutralisation
C reduction
D

reversible
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Solution 14

I Answer: D

Why
m The equation is written with a double arrow, so it proceeds in both directions.
m The ester and water can react back to give the acid and the alcohol.

m Esterification is a reversible condensation — not an addition or a reduction.
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Question 36

0620/21 J25 = Q36 = 1 mark

36 Some properties of an organic compound, J, are listed.

e |tis aliquid at room temperature.
e ltis soluble in water.
e A solution of J reacts with calcium carbonate to form carbon dioxide.

e A solution of J has a pH of 3.
In which homologous series does J belong?

A alkane

B alkene



C alcohol

D carboxylic acid
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Solution 36

I Answer: D

Why
m Releasing carbon dioxide from a carbonate proves J is an acid.
m A pH of 3 means it is a weak acid, not a strong one.

m A water-soluble liquid weak acid is a carboxylic acid, such as ethanoic acid.
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Question 33

0620/22 J25 = Q33 = 1 mark

33 Methanol reacts with ethanoic acid to form an ester.

What is the displayed formula for this ester?

A B
o) H o) H H
H—g—o—é—H H—lll—o—cli—CL—H
j [
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Solution 33

I Answer: C

Why

m The acid supplies the acyl part and the alcohol supplies the rest, with water
lost between them.

m Ethanoic acid gives CH3CO- and methanol gives -OCHs.
m So the ester is methyl ethanoate, CH3COOCHg3, with three carbons in total.



