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Question 1: Multiple Choice Items� (28 marks)

There are 14 multiple-choice items worth two marks each. 
Shade in the bubble (   ) next to the correct answer for each of the following items.

1)	 Which of the following statements about ethylene glycol is incorrect?

	 It is a diol.

	 It is used as antifreeze.

	 It has a non-toxic nature

	 It can form hydrogen bonds with water.

2)	 What is the IUPAC name for the compound below?

	 4-ethyl-2-methyloctan-3-ol	 	 5-ethyl-7-methyloctan-6-ol

	 3-ethyl-2,2-dimethyloctan-3-ol	 	 4-ethyl-7,7-dimethyloctan-6-ol

3)	 Which of the following reagents are used to prepare propyl butanoate?

	 CH3CH2CH2CH2OH and CH3CH2COOH using strong base.

	 CH3CH2CH2CH2OH and CH3CH2COOH using strong acid.

	 CH3CH2CH2OH and CH3CH2CH2COOH using strong base.

	 CH3CH2CH2OH and CH3CH2CH2COOH using strong acid.
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Question 1 continued

4)	 In which of the following choices the reaction is linked to its correct reagent and type?

5)	 Which of the following compounds gives a positive test with Tollens' reagent, but 
gives a negative test with Fehling's solution?

	 Ethanal			   	 Butanone

	 Propanone			   	 Phenylmethanal

6)	 Which compound shown below reacts faster when added to a nucleophile and which 
one is more readily oxidized?

	 Compound 1 will react faster with a nucleophile, but compound 2 is 
more readily oxidized.

	 Compound 2 will react faster with a nucleophile, but compound 1 is 
more readily oxidized.

	 Compound 1 will react faster with a nucleophile and is more 
readily oxidized.

	 Compound 2 will react faster with a nucleophile and is more 
readily oxidized.

reaction reagent Type

Propan-2-ol  2-Chloropropane HCl / H2SO4 Nucleopilic addition

Propan-2-ol  2-Chloropropane HCl / ZnCl2 Nucleopilic substitution

Propan-2-ol  2-bromopropane KBr / H2SO4 Nucleopilic addition

Propan-2-ol  2-bromopropane KBr / ZnCl2 Nucleopilic substitution
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Question 1 continued

7) Which of the following series reactions shows the correct synthesis of ?

(Note: X represents an intermediate product)

8) Which of the following carboxylic acids provides the sting from biting ants and nettles?
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Question 1 continued

Use the following information to answer questions 9 & 10.

The table below shows the boiling points for three different organic compounds that have 
almost the same molecular mass and represented by ( X, Y and Z )

Organic compound Boiling point/ °C

X 141

Y 38

Z 119

9)	 Which of the following choices represents the three organic compounds?

10)	 Which compound(s) can form hydrogen bonds? 

	 Only X.			   	 Only Y.

	 Only X & Z.			   	 All of them.

11)	 What is the type of organic nitrogen compound shown below?

	 Amide.			   	 Amine.

	 Nitrile.			   	 Amino acid.

X Y Z

Carboxylic acid Alcohol Alkane

Alcohol Carboxylic acid Alkane

Alkane Alcohol Carboxylic acid

Carboxylic acid Alkane Alcohol
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Question 1 continued

12) Which of the following statements describes the reaction between phenol and 3 
moles of Cl2?

 The phenol can lose H+ ion easily.

 The –OH in phenol is an electron withdrawing group.

 The reaction undergoes nucleophilic substitution.

 The benzene ring is attacked at positions 3 and 5.

13) What is the structural formula of the organic compound represented by (X) in
the following reaction?

14) Which of the following is incorrect about thermosets?

 They cannot be melted.

 They char and burn at low temperatures.

 Their chains cannot be separated easily.

 They have covalent bonds between their chains.
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Question 2: Extended Questions� (42 marks)

Write your answer for each of the following questions in the space provided. 
Be sure to show all your work, including the correct units where applicable.

15)	 Four structural isomeric alcohols of molecular formula C4H10O are shown below. 
Study them then answer the following questions.

A B

C D

a.	 What is the classification of each of the following alcohols (primary, secondary or 
tertiary)?

(i)	 Alcohol (A): 

(ii)	 Alcohol (B): 

b.	 Alcohols may be readily dehydrated.

(i)	 What is meant by dehydration?

(ii)	 What is the reagent used to dehydrate alcohols?
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Question 2 continued

(iii)	Draw the structural formula of the compound formed by the dehydration of 
alcohol (D)

c.	 Alcohols can react with sodium metal.

(i)	 Draw the structural formula of the salt produced when alcohol (C) reacts with 
sodium metal.

(ii)	 Is the alcohol in the reaction with sodium acting as an acid or a base? Explain 
your answer.

d.	 Alcohols can be oxidized.

(i)	 Write the chemical equation for the oxidation of alcohol (B)?

(ii)	 Which of the above alcohols cannot be oxidised under normal conditions? 
Explain your answer.
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Question 2 continued

16)	 Study the structural formulae of the organic compounds shown below, then answer 
the following questions. 

a.	 Compounds (A) and (B) have a common group. What is the name of this group? 

b.	 Compound (A) can react with (NaIO) producing an organic salt and a yellow 
precipitate. Write the structural formulae of these two products. 

c.	 Write the molecular formula of the precipitate formed when compound (B) reacts 
with Fehling's solution.

d.	 Draw the structural formula of the compound formed when compound (B) is 
oxidised?

e.	 Write the chemical equation for the reduction of compound (A)?

f.	 Explain why compound (B) would not react with an alkaline solution of iodine?
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Question 2 continued

17)	 Carboxylic acids are found in many foods like vinegar and milk.

a.	 What is the IUPAC name of the carboxylic acid found in the cow's milk?

b.	 Write the chemical equation for the reaction of the carboxylic acid found in 
vinegar with PCl5?

18)	 Study the two organic compounds shown below and answer the following questions.

a.	 Which compound ( A or B ) has higher solubility in water? Explain your answer.

b.	 Draw the structural formula of the organic product formed from the reaction 
between compound ( B ) and ethanol using concentrated sulphuric acid.

c.	 Write the chemical equation that shows the reaction of compound ( A ) with KOH. 
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Question 2 continued

19)	 The following table shows four different organic nitrogen compounds ( X, Y, Z, O ). 
Study it and answer the questions below.

X Y

Z O

a.	 Which compound from the above table acts only as a base in its reactions? 

b.	 For compound (X):

(i)	 How many chiral center(s) does it have? 

(ii)	 How many optical isomer(s) can it form?

c.	 Draw the optical isomer of compound (Y).
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Question 2 continued

d.	 Which amino acid from the above table does not exhibit optical isomerism? 
Explain your answer.

20)	 Study the following three reactions to answer the questions below. 

a.	 What is the type of reaction (3)?

b.	 Write the formula of the electrophile in reaction (1).
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Question 2 continued

c.	 Which reaction takes place more readily; reaction (1) or reaction (3)? Explain your 
answer.

d.	 Which reactant from the above reactions contains an electron-donating group?

21)	 Study the three polymers shown below, and then answer the following questions. 

a.	 What is the name of polymer (C)?
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Question 2 continued

b.	 What is the type of polymerization by which the following polymers are formed?

(i)	 Polymer (A) : 

(ii)	 Polymer (B) : 

c.	 Draw the structural formulae of the following:

(i)	 the monomer(s) that form(s) polymer (A). 

(ii)	 Polymer B with syndiotactic structure.

d.	 How are the chains of polymer (A) held to each other?

22)	 Explain how bacterial thermoplastic decomposes naturally?

[ End of Examination ]
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