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Question 1: Multiple Choice Items� (14 marks)

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

1)	 Which of the following statements about complexes is correct?

	 They contain acidic and electrophilic ligands. 

	 Hydrogen bonds form between each ligand and the metal ion.

	 To form complexes, the ligands are attracted to the metal ions.

	 The oxidation number of the metal is always the same as the charge on the 
complex ion.

2)	 Cu+ ions form a linear complex with OH– ions. Which of the following shows the 
correct structure of the complex and the electronic configuration of Cu+ ion in this 
complex?

Structure of the complex 
(complex ion)

Electronic configuration of 
Cu+

[Ar]3d104s1

[Ar]3d10

[Ar]3d9

[Ar]3d104s2

3)	 The oxidation state of (Mn) in MnO4
– is + 7. Which of the following statements about 

(Mn) atom is correct?

	 It lost 7 electrons from 3d subshell.

	 It gained 7 electrons from 3d subshell.

	 It lost 6 electrons from 3d subshell and 1 electron from 4s subshell.

	 It lost 5 electrons from 3d subshell and 2 electrons from 4s subshell.
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Question 1 continued

4)	 Which of the following statements is incorrect about the delocalised π-bond in 
benzene?

	 It creates a planar hexagonal shape.

	 It causes all C-C bond lengths to be equal.

	 It makes benzene more stable than cyclohexatriene. 

	 It prevents benzene undergoing substitution reactions.

Study the following reaction to answer question 5.

5)	 Which of the following options is correct about the type of the reaction and  
reagent X?

Type of reaction Reagent X

Alkylation CH3CH2CH2Cl

Alkylation CH3CH2COCl

Acylation CH3CH2COCl

Acylation CH3CH2CH2Cl
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Question 1 continued

6)	 Which of the following would be a possible product from the Friedel-Crafts alkylation 
of benzene with C4H9Br?

7)	 Why the boiling points of acyl chlorides are increased to about 10-15 ºC compared to 
halogenoalkanes with similar shapes?

	 Electron donating effect of the carbonyl group increases the dipole-dipole 
attraction.

	 Electron donating effect of the carbonyl group decreases the dipole-dipole 
attraction.

	 Electron withdrawing effect of the carbonyl group increases the dipole-dipole 
attraction.

	 Electron withdrawing effect of the carbonyl group decreases the dipole-dipole 
attraction.
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Question 1 continued

8)	 What is the major organic product of the following reaction?

9)	 Why is CCl3COOH more acidic than CH3COOH?

	 Electron donating group decreases the acidity of carboxylic acid.

	 Electron donating group increases the acidity of carboxylic acid.

	 Electron withdrawing group decreases the acidity of carboxylic acid.

	 Electron withdrawing group increases the acidity of carboxylic acid.

10)	 Which of the following properties is present in ethylamine and glycine?

	 They both react with acids.

	 They both form peptide bonds.

	 They both can form zwitterion.

	 They both contain two functional groups.
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Question 1 continued

Study the following organic compound and then answer questions 11 and 12.

11)	 How many peptide bond(s) in the above compound?

	 1			   	 2

	 3			   	 4 

12)	 What are the structural formulae of the reactants that are used to produce the above 
compound?

	 NH2CH2COH , NH2CH(CH3)COH , NH2CH(CH2OH)COH

	 NH2CH2COH , NH2CH(CH3)COH , NH2CH(CH2OH)CO2H

	 NH2CH2CO2H , NH2CH(CH3)CO2H , NH2CH(CH2OH)CO2H

	 NH2CH2CO2H , NH2CH(CH3)COH , NH2CH(CH2OH)CO2H

13)	 What is the type of reaction that forms the following polymer?

	 Addition			   	 Substitution

	 Condensation			   	 Hydration 
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Question 1 continued

14)	 In which of the following polymers, ethylene glycol (HOCH2CH2OH), is one of the 
monomers?
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Question 2: Extended Questions (56 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) The structure of two complex ions of two transition elements are shown below. 
Study them to answer the following questions.

a. Why Zn is excluded from the class of transition element?

b. What is the name of the shape of complex ion (1)?

c. What is the type of ligand in complex ion (2)?

 monodentate   bidentate 
 Shade the correct answer

Explain your answer.
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Question 2 continued

d.	 Write the chemical formulae of the following:

(i)	 The metal ion in complex ion (1).

(ii)	 The ligand in complex ion (2).

e.	 How many coordination bonds are in:

(i)	 complex ion (1)? 

(ii)	 complex ion (2)? 

f.	 What is the oxidation state of the metal ion in complex ion (2)?

g.	 If all the ligands of complex ion (2) are replaced with four ligands of chloride ions 
to form new complex ion with same cobalt ion.

(i)	 Write the electronic configuration of cobalt ion using [Ar] to represent the 
argon core. 

(ii)	 Draw the structural formula of the new complex ion. Your drawing should 
clearly show three-dimensional shape and should include the overall charge 
on the complex ion.



Diploma, Bilingual Private Schools,  Chemistry First Session – First Semester Academic Year: 2018/2019

D
o

 no
t w

rite in this sp
ace

9

Do not write in this space

Question 2 continued

16)	 A series of three chemical reactions was carried out as follows. Study it and answer 
the following questions.

a.	 Write the formula of the electrophile in reaction I.

b.	 State the reagents and conditions needed for:

(i)	 reaction II: 

(ii)	 reaction III: 

c.	 Draw the structural formula of the predicted organic product if (CH3CH2COCl) is 
used instead of (CH3Cl) in reaction I.
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Question 2 continued

d.	 Compound (B) undergoes nitration to form three compounds of disubstituted 
benzene of 1,2-, 1,3- and 1,4- substituents. Draw the structures of all these three 
compounds.

e.	 Compound (C) undergoes chlorination to form two compounds with 1,2- and 1,4- 
substituents. Draw the structures of the intermediates of these two compounds.
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Question 2 continued

17) Some reactions of carboxylic acid, are shown below. Study them and answer the 
following questions.

a. Write the structural formulae of reagent A, which is needed for the formation of 
C2H5COOC2H5 and the reaction condition.

(i) Reagent A: 

(ii) Condition: 

b. Compound C2H5COCl undergoes two different reactions: 1 and 2.

(i) What are the two main intermolecular forces in compound C2H5COCl?

(ii) Draw the structural formula of the organic compound X.
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Question 2 continued

(iii)	Use curly arrows to outline the mechanism of reaction 1.

18)	 The following chart shows the pKa values for four different carboxylic acids (ethanoic, 
hexanoic, methanoic and butanoic acids) represented by (A, B, C or D) randomly. 
Study it to answer the following questions.

a.	 Which carboxylic acid (A, B, C or D) represents butanoic acid?

b.	 Which carboxylic acid (A, B, C or D) represents the acid with the lowest 
dissociation in solutions with same concentration?
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Question 2 continued

c. Which carboxylic acid (A, B, C or D) can be further oxidised with Fehling's reagent? 
Write the chemical equation that shows this reaction.

Carboxylic acid: 

The equation: 

19) An azo compound, that can be made from phenylamine, is shown below, study it and 
answer the following questions.

Step I

Step II

a. Explain why phenylamine is a basic compound.

b. What are the reagents and condition needed in step I?

c. What is the name of the reaction in step II?

d. Is step II a nucleophilic or an electrophilic substitution reaction?

e. Draw the structural formula of X.
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Question 2 continued

f.	 If X reacts with the following compound, what is the structural formula of the 
produced azo compound?

20)	 The following structures show different organic compounds. Study them then answer 
the following questions.

A B

C D

a.	 Which compound can form zwitterion?

b.	 Write the product(s) for the following reaction.

B
H3O+  +  H2SO4(aq)

Heat

c.	 Explain why compound (D) can react with acid or base solutions.
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Question 2 continued

d. Write the structural formula of the organic product formed by reduction of 
compound (C) by H2 and Ni.

21) The following grid shows the formulae of six compounds. Study them and answer the 
following questions.

A B C

D E F

a. Which compound is:

(i) Poly (chloroethene): 

(ii) Polylactic acid: 

b. Draw the structural formula of the polymer that is formed from the polymerisation 
of compound E.
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Question 2 continued

c.	 Identify the type of polymerisation for:

(i)	 compound B.

(ii)	 compound F.

d.	 Which compound from the above is an electrical conductor polymer? Explain your 
answer.

e.	 What is the functional group found in the polymer that forms by reacting 
compounds A and C?

f.	 Explain why compound D allows further addition reactions to take place.

22)	 Vulcanisation is a well-known process in synthetic rubber.

a.	 What is meant by vulcanisation?

b.	 State one property of the produced substance from this process.

[ End of Examination ]
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