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10.2 Functional Group Chemistry

Question Paper

Course DPIB Chemistry

Section 10. Organic Chemistry

Topic 10.2 Functional Group Chemistry
Difficulty Hard
Time allowed: 50
Score: /41

Percentage: /100
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Questionla

a)
Dichloromethylbenzenereacts with chlorine to produce trichloromethyl benzene. State the name of this type of
menchanism and the required condition.

(2]
[2 marks]
Question1b
b)
Outline the mechanism for the reaction occurringin part a).
[4 marks]

Question1c

c)
Areaction pathway is shown below. CompoundJreacts with bromine water to form a colourless solution.

OH H
—>> Compound) ——> O:
Br

Compound X Compound Y

State the IUPAC name for CompoundJ.
[1]
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[Tmark]
Question1d
d)
Identify thereagents and conditions for the formation of CompoundY from Compound J.
(2]
[2 marks]

Question 2a

a)

Compounds W, XandY are all carbohydrates with Xand Y each containing five carbons. Compound W and a byproduct,
compoundZ, are formed from the reaction between compoundXandY. Compound X can be oxidised by the reaction with
acidified potassium dichromate to give compoundY.

2.754 gof compoundY contains 0.027 moles.

Using theinformation given, state the name of compoundY andjustify youranswer.

[3]
[3marks]
Question 2b
b)
Deduce the structural formula of compound W and explain how compoundZis formed in the reaction.
[2]
[2 marks]
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Question 2¢c

c)
Compound X will oxidise to compound Y if allowed to fully oxidise. Explain how a student could stop the full oxidation of
compoundX.

(4]
[4 marks]
Question 2d
d)
Deduce the formula of anisomer of compound X that will not react with acidified potassium dichromate, H* / K,Cr,O5.
(1
[1mark]

Question 3a

a)
Ester Ais responsible foraraspberry scentand has the molecularformula C5H;0O5. Ester A can be produced by the reaction
of an acid with a branched primary alcohol. Identify the acid and alcoholused to prepare esterA.

(2]
[2 marks]
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Question 3b

b)
State the IUPAC name and draw the structural formula of ester A.

[2]
[2 marks]

Question 3¢

c)
State the name of the product when the alcoholused to form ester Areacts with potassium permanganate, KMnOy4 (aq).
(1

[1mark]

Question 4a

a)
The following scheme shows reactions of CompoundA.

Butan-2-ol
Reaction 1
Cl Reaction 2
Compound B 2 Compound A % Compound C
Absence of
UV light
Reaction 3

Poly (but-2-ene)

i)
Deduce the structural formula of compoundA.
(]
ii)
Apply IUPAC rules to name compound B.
[
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[2 marks]

Question 4b

b)
Reaction1forms an alcoholwhen reacted with concentrated sulfuric acid, H,SO4and steam.

i)
State the conditions required for this reaction.

(1]

ii)
Deduce the structure of the intermediate in this reaction.

[1]
[2 marks]

Question 4c

c)
Butan-2-ol can also be directly formed from a halogenoalkane.

i)
State the name of of the type of reaction occurringin this conversation.
(2]
ii)
State the conditions for this reaction.

(1]
[3marks]
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Question 4d

d)
Identify the structure of the repeating unit of poly(but-2-ene).
(1

[1mark]

Question 4e

e)
CompoundAreacts with hydrogen bromide to form compound C. A student suggested a possible formula of compound C
is CH»(Br)CH,CH,CHs.

State whetherthe studentis correct andjustify youranswer.
(1
[1mark]

Question 5a

a)
Astudentinvestigated tworeactions of phenylethene, C,HsCHCH,. First she reacted phenylethene with excess bromine at
room temperature to form Compound A. She then added aluminium bromide, AlBrz to the reaction mixture to form

CompoundB.

Draw the structure of Compound A andidentify one theisomers of CgH;Brz formedin the secondreaction.

O—=T

Br, AlBr;
—_—

l
I—0—T

Compound A Compound B

[2 marks]
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Question 5b
b)
2,4,6-trinitrotoluene (TNT) can be manufactured from benzene as shown below.
CH3 CH3
Step 1 Step 2
_— A
CH,CI Conc HNO,
AICI, Conc H,SO, NO,
Step 3
CH3 CH3
02N NO2 NO2
Step 4
<
NO2 NO2
C B
5.00 gofbenzenewas usedin step 1. Use section 6 of the data booklet to determine the theoretical yield forstep 1.
(2]
[2 marks]
Question 5¢
c)
Step 2involves the formation of a nitronium ion for the nitration of Toluene, as shown in the following equation:
HNOz +2H,SO4>NO,* + 2HSO 4~ +HzO*
i)
Explain therole of the nitric acid in the formation of the electrophile.
(2]
ii)
Explain therole of the sulphuric acidin the overall nitration reaction.
(1
[3marks]
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Question 5d

d)
Explain why the product of step 2is most likely to have the nitro group bonded to the second or fourth carbon atom.
[1]

[1mark]

Page 9 of 9

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

