 “Acid and alcohol”

YEAR 13 UNIT 4 TEST 3

ALIPHATIC ORGANIC CHEMISTRY

13.4 NOMENCLATURE AND ISOMERISM IN ORGANIC CHEMISTRY

13.5 COMPOUNDS CONTAINING THE CARBONYL GROUP

13.7 AMINES

13.8 AMINO ACIDS

13.9 POLYMERS

Answer all questions

Spend approx 10 minutes on Section A, 30 minutes on section B and 20 minutes on Section C
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Name:………………………………………………………….

Mark for section A…………… /10

Mark for section B…………… /26

Mark for section C…………… /14

Total: ……………………………. /50

Grade……..

SECTION A

1.
In which one of the Following are the curly arrows not used correctly?

A
[image: image18.jpg]
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	Answer:
	


2.
In which of the following is a curly arrow used incorrectly?

A
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	Answer:
	


3.
The hydride ion, H–, is a strong reducing agent, a good nucleophile and a strong base. Which one of the following changes would the hydride ion not be expected to bring about?

A
(CH3)2CO to (CH3)2CHOH

B
CH3CHO to CH3CH2OH

C
C2H5Br to C2H6

D
CH2=CH2 to C2H6

	
	
	
	
	
	
	
	
	Answer:
	


4.
The structure of the molecule of methyl 2-methylpropenoate is shown below.
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Which one of the following statements concerning this compound is not true?

A
It displays geometrical isomerism.

B
It forms an addition polymer. 

C
It undergoes reduction. 

D
It decolourises bromine.

	
	
	
	
	
	
	
	
	Answer:
	


5.
Which one of the following reaction mixtures would give a product capable of exhibiting optical isomerism?

A
CH3CH=CH2
+ HBr

B
CH3CH2CH2Br
+ NaOH

C
CH3CH2CH2OH
+ H2SO4
D
CH3CH2 CHO
+ HCN

	
	
	
	
	
	
	
	
	Answer:
	


6.
Acid hydrolysis of [image: image10.wmf]3
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A
CH3CH(OH)CH2CH2COOH

B
CH2(OH)CH2CH2CH2COOH

C
CH3CH(OH)CH2CH2OCHO

D
CH2(OH)CH2CH2CH2OCHO

	
	
	
	
	
	
	
	
	Answer:
	


7.
How many structural isomers, which are esters, have the molecular formula C4H8O2?

A
2

B
3

C
4

D
5

	
	
	
	
	
	
	
	
	Answer:
	


8.
On reduction, a racemate can be formed by

A
CH3CH2CH2CH2CHO

B
CH3CH2CH2COCH3

C
CH3CH2COCH2CH3

D
CH3CH=CHCH2CHO

	
	
	
	
	
	
	
	
	Answer:
	


9.
An excess of methanol was mixed with 12 g of ethanoic acid and an acid catalyst. At equilibrium the mixture contained 8 g of methyl ethanoate. The percentage yield of ester present was

A
11

B
20

C
54

D
67

	
	
	
	
	
	
	
	
	Answer:
	


10.
For this question one or more of the options given may be correct. Select your answer by means of the following code

A
if (1), (2) and (3) only are correct

B
if (1) and (3) only are correct

C
if (2) and (4) only are correct

D
if (4) alone is correct

	Directions summarized

	A
	B
	C
	D

	(1), (2) and (3)
only correct
	(1) and (3)
only correct
	(2) and (4)
only correct
	(4) only
correct



In which of the following conversions is the organic compound reduced?

(1)
CH3COOCH2CH3 [image: image11.wmf]O
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 CH3CH2OH

(2)
(CH3CO)2O [image: image12.wmf]N

H

3

 CH3CONH2
(3)
CH3CH(COOH)NH2 [image: image13.wmf]H

+

 [image: image14.wmf]+
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(4)
CH3COCH2CH3 [image: image15.wmf]H
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 CH3CH(OH)CH2CH3
	
	
	
	
	
	
	
	
	Answer:
	


SECTION B

11.
The two functional groups in compound A, [image: image16.wmf] CHO, behave independently.

(a)
State what would be observed if a few drops of compound A were added to Fehling’s solution and heated. Give the structure of the organic reaction product.

Observation .................................................................................................................
Structure

(2)

(b)
Using RCHO to represent compound A, write an equation for the reaction between RCHO and hydrogen cyanide. State the type of reaction taking place and outline a mechanism.

Equation .....................................................................................................................
Type of reaction .........................................................................................................

Mechanism

(5)

(c)
State the type of isomerism shown by 2-hydroxypropanoic (lactic) acid, CH3CH(OH)COOH, and point out the structural feature of the molecule which causes the existence of two isomers. With the aid of diagrams, show the structural relationship between the two isomers and state how these isomers can be distinguished.

Type of isomerism .......................................................................................................
Structural feature ........................................................................................................
Isomer 1
Isomer 2

Method of distinguishing ............................................................................................

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

(5)

(Total 12 marks)

12.
(a)
Write an equation for the formation of ethyl ethanoate from ethanoyl chloride and ethanol. Name and outline the mechanism for the reaction taking place.

Equation .....................................................................................................................
Name of mechanism ...................................................................................................
Mechanism

(6)

(b)
Explain why dilute sodium hydroxide will cause holes to appear in clothing made from polymers such as Terylene but a poly(phenylethene) container can be used to store sodium hydroxide.

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

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

(2)

(Total 8 marks)
13.
(a)
The structures of two alcohols of formula C5H11OH are shown below.
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(i)
A third alcohol of formula C5H11OH is tertiary. Draw the graphical formula and give the name of this alcohol.

Graphical formula

Name..................................................................................................................
(2)

(ii)
Draw the graphical formulae of two alkenes formed when pentan-2-ol is heated with concentrated sulphuric acid.

(2)

(iii)
State the type of reaction taking place in (a)(ii).

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

(1)

(iv)
Explain why the type of reaction taking place in (a)(ii) does not occur when 
2,2-dimethylpropan-1-ol is heated with concentrated sulphuric acid.

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

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

(1)

 (Total 6 marks)

SECTION C

14.



(a)
In the industrial manufacture of aspirin, ethanoic anhydride is used as an acylating agent rather than ethanoyl chloride. Give two reasons why ethanoic anhydride is preferred.
Describe a simple test to distinguish between a sample of ethanoic anhydride and one of ethanoyl chloride. Write equations for any reactions occurring.

(7)

(b)
Ethylamine can be prepared in a two-step synthesis from bromomethane or in a one-step synthesis from bromoethane.
Give the reagents and conditions for all the reaction steps involved in these syntheses.
State one possible disadvantage for each of these two synthetic routes.

(8)

(Max 14 marks)
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