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Question 1.

(a) This question is about carboxylic acids.

State the general formula of a carboxylic acid

(1 mark)

(b) Name the carboxylic acid shown in Fig. 1.1.

I H H
| 0—H
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H

. Fig. 1.1
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(1 mark)
(c) i) Write a balanced symbol equation to show the dissociation of the acid from part

(b).
[1]

i)  State where the position of the equilibrium lies and what this says about the
strength of the acid.

[2]
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(3 marks)

(d) Write a balanced symbol equation, including state symbols, for the reaction of propanoic
acid with sodium hydrogen carbonate powder to form the soluble sodium propanoate
salt and two other products.

O (3 marks)
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Question 2.

(a) A series of reactions based on propanoic acid is shown.

CaCO,
CH,CH,CO,H > Three products

Reaction 1 Reaction 2

0,CH,CH,CH,

CH;CH,CH

Write an equation for re n 1, using [H] t ng agent.

(2 marks)

EXAM PAPERS PRACTICE

(b) i) What type of reaction is reaction 27
Copyright
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i)  Suggest a suitable reagent and conditions for reaction 2.

[4]

(3 marks)

(€) Write an equation for the reaction of propanoic acid with calcium carbonate, CaCOs.
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(2 marks)
(d) i) Suggest a suitable reagent and conditions for reaction 3.
[2]
i)  ldentify the other product of reaction 3.
[1]
(3 marks)
EXAM PAPERS PRACTICE
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[a) Fermentation of sugars by bacteria or moulds produces many different organic
compounds.

One compound present in fermented molasses is 2-ethyl-3-methylbutanoic acid which
gives a distinctive aroma to rum.

(CH3)2CHCH(CoHs)COH

2-ethyl-3-methylbutanoic acid

i) What is the molecul -et : cid?

(1]
i)  How many chiral ca are pr I 2-ethyl-3-
methylbutanoic aci ite ‘no
(1]

EXAM PAPERS PRACTICE
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(b) A sample of 2-ethyl-3-methylbutanoic acid may be prepared in a school or college
laboratory by the oxidation of:

2-ethyl-3-methylbutan-1-ol
(CH3)2CHCH(CzHs)CH20H
i) State the reagent(s) that would be used for this oxidation.

Describe what colo b

(=TT R1E) [ TR S
colour change from ... B fo BN ..

[3]
ii)  This reaction is car out by heating the reacting chem together.
What could be the ple of the acid?
Explain your answer.
[2]

EXAM.-PAPERS PRACTICE
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(6 marks)
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(c) A structural isomer of 2-ethyl-3-methylbutan-1-ol is 2-ethyl-3-methylbutan-2-ol,
(CH3)2CHC(OH)(C2Hs)CHs.

What colour change would be seen if this were heated with the reagents you have given
in part (b)(i)?

Explain your answer as clearly as you can.

(3 marks)

d) Anisomer of 2-ethyl-3-m
smelling compound which is found i
hydrocarbon chain and is chiral.

EXAM-BAPERS PRACTICE

C&ﬁ%‘zﬁ chiral carbon atom with an asterisk (*).
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a very strong
me wines. This ethyl ester contains a branched

(3 marks)
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Question 4.

[@) Propan-1-ol can be oxidised to propanoic acid using acidified potassium dichromate(VI).

Name the intermediate formed during this oxidation.

(1 mark)

'b) i) State the colour of the chromium species after the potassium dichromate(Vl) has
reacted.

[1]

i)  ldentify the conditi 0 ensure that ed in a high yield.

[2]

EXAM PAPERS PRACTICE

Copyright (3 marks)
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(c) Describe a chemical test and observation which confirms the presence of a carboxyl
functional group.

(2 marks)
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Question 5.
(a) LiAlH, is a reducing agent.

LiAlH, cannot be used in aqueous solution because it reacts with water to produce
LiOH(aq), H2(g) and a white precipitate which is soluble in excess sodium hydroxide.

Identify the white precipitate.

(1 mark)

(b) Two students try to prep
1.1

ory as shown in Fig.

Both students oxidise bu
One student then reduce

EXAM PAPERS PRAETICE

NaBH,4

R

Fig. 1.1

i) State the reagents and conditions required for reaction 1.

Only one of the students successfully prepares 2-hydroxybutanoic acid.
[2]
i)  Ildentify which of Q or R is 2-hydroxybutanoic acid and explain the difference
between reactions 2 and 3.
[2]
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(4 marks)

() Athird student prepares 2-hydroxybutanoic acid using propanal as the starting material
as shown in Fig. 1.2. In step 1 the student reacts propanal with a mixture of NaCN and
HCN.

S
OH
T MNa ux H—C —Catls
H COOH

Draw the mechanism for e of NaCN and HCN to

form S.

EXANM-SAPERS-PRACTICE

» Include all charges, partial charges, lone pairs and curly arrows.
Copyright
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(4 marks)
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(d) Complete the equation for the reaction in step 2, when S is heated under reflux with HCI
(aq).

CoHsCH(OH)ON # v — CoHsCH(OH)COOH + v

(1 mark)

Question 6.

(a) Lactic acid, 2-hydroxypro ic aci occurs f@turally in sour milk and
in our muscles when we I

EXAM BAPERS PRACTICE

rcle the chiral carbon atom c acid molecule.
Copyright
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(1 mark)
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(b) Lactic acid may be synthesised from ethanol by the following route.

Give the reagent(s) and essential condition(s) for each step.

Step 1 Step 2 Step 3

CH3CH, OH ==P_15 CH,CHO ===

=P 25 CH,CH(OH)CN =225

CH3CH(OH)COzH

step 1
FEAZENL(S) vovererereercererenns ]

conditions ......coooeeeeeeeenne..

step 2

FEAZENL(S) vovererereercererenns J

condition(s) ...

EQSAM PAPERS PRACTICE

Copyrigh
Gl 2% I:_]XEIITI F}EI[]EI'S B ———

condition(s) ...
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(6 marks)

(c) Lactic acid, CH3CH(QH)C can be reduce

1) Write an equation t

ow this reactio
hydrogen from the i

age
[1]

i)  Name the organic produced ed in this reaction.

EXAM PAPERS PRACTICE
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Question 7.

(a) Glycolic acid is commonly used in skin care products.

The structure is shown in Fig. 3.1.

Gly

Glycolic acid is added separa hof

EXAM"PAPERS PRACTICE

Copyright
@ [E&[}%&IJGE@W] Q@pﬂﬁ@tpﬂ'ﬁ@iﬁﬂﬁ glycolic acid that is responsible for the reaction.

reagent Gh:;::::::;m does a reaction occur? | functional group
Na,CO;
2.4-DNPH
acidified Cr,04%
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(4 marks)
(b) Two reaction sequences to produce glycolic acid are shown.
sequence A HCHO H)COH
sequence B CH,CO, CH,(OH)CO,H

i) Draw the structure of X.

EXAM-PAPERS PRACTICE

i) -Name the mechanism for reaction 3.
Copyright

. [1]
@ 024 ExameRaprbidRiachitEreaction 3.
[1]
v)  Reaction 4 occurs via an Sy2 mechanism.
Complete the diagram for the mechanism for reaction 4.

Include all relevant charges, partial charges, curly arrows and lone pairs.

11 11
H—T—C—DH e H—?—C—DH
Br OH
“OH

[2]
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(6 marks)

(c) Glycolic acid can also be

i) State the role of Na in this reactio
[1]

i)  Write an equation for this reaction usi
Use [H] to represen
[2]

e e
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