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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 is correct about the two isomers of complex platin 
shown below?

 Isomer (1) is cis-platin, but isomer (2) is trans-platin

 Isomer (2) is neither cis nor trans-platin

 Both isomers have tetrahedral shape.

 Only isomer (2) is very effective in treating cancer.

2) A cation of Cu2+ forms a linear complex with OH–. Which of the following options 
shows the correct structure and electronic confi guration of Cu2+ ion for this complex? 
(Atomic number of Cu=29)

Structure of the complex ion
Electronic confi guration of 

Cu2+

[Ar]3d104s1

[Ar]3d10

[Ar]3d9

[Ar]3d94s2
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Question 1 continued

3) Which of the following options is correct for the complex ion in [Cr(H2O)4Cl2]Cl?

Oxidation state of Cr Expected shape Number of ligands

+6 Tetrahedral 4

+3 Octahedral 4

+6 Tetrahedral 6

+3 Octahedral 6

4) Which of the following statements is incorrect about benzene?

 All of its bond angles are 120o.

 Its atoms are arranged in a regular hexagon.

 It undergoes nucleophilic addition reactions readily.

 The bonds between carbon atoms have the same length.

5) For the reaction below:

Which of the following options is correct about reagent (X) and product (Y)?

Reagent (X) Product (Y)

Na HCl

Na
1
2

H2

NaOH HCl

NaOH
1
2

H2
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Question 1 continued

6) Which of the following would be a possible organic product from the Friedel-Crafts 
acylation of benzene with (C6H11)-CH2COCl?

7) Which of the following statements about the reactions of acyl chlorides is incorrect?

 They undergo nucleophilic substitution reaction. 

 They react with amines to produce amides. 

 They react with alcohols to produce carboxylic acids. 

 They react readily with phenols to produce esters. 

8) Which of the following statements is correct about the compound below?

 It is a strong carboxylic acid.

 It evolves H2(g) when reacts with carbonates.

 Its acidity strength is decreased by the alkyl group.

 It dissociates to a large extent when dissolved in aqueous solution.
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Question 1 continued

A compound R has the following properties:

—  It is an aryl compound. 
—  It is produced by reacting acyl chloride with primary amine.

9) Which structure could represent R?

10) Which of the following properties is incorrect about ethylamine?

 It is a primary amine. 

 It is soluble in water. 

 It reacts with alkyl halides. 

 It is a weaker base than ammonia.

11) Which of the following compounds can form a zwitterion?
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Question 1 continued

12) For the reaction sequence below:

Which of the following options represents substituents (X) and (Y)?

X Y

— CH2NH2 — CONH2

— CONH2 — CH2NH2

— CONH2 — COOH

— CH2NH2 — COOH

13) Which of the statements below is incorrect about polymerisation of polypropene?

 It involves Ziegler-Natta catalyst.

 The double bonds are converted into single bonds.

 All carbon atoms of the monomer become part of the chain.

 It forms propene subunits forming head-to-tail arrangement.

14) Which of the following is correct about polymers (A, B) ?

 Both of them are type II polymers. 

 Both of them are formed by addition polymerisation.

 In both of them, the direction of the linkage is the same. 

 Polymer (A) has a peptide bond, whereas polymer (B) does not.
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Question 2: Extended Questions� (42 marks)

15)	 A transition metal ion Co2+ can form a complex ion with six Cl– ions.

a.	 What is meant by transition metal?

b.	 Which one, cobalt or calcium metal has higher density? Explain your answer.

c.	 Which one, zinc or cobalt has higher melting point?

d.	 Write the electronic configuration of cobalt ion Co2+ using [Ar] to represent the 
argon core.

e.	 How many pairs of electrons are donated by the six ligands for the expected 
complex ion?

f.	 What is the type of ligand in this complex ion (monodentate or bidentate)? 
Explain your answer.
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Question 2 continued

g. Draw the complex ion formed by one Co2+ ion with six Cl– ions. Your drawing 
should clearly show three-dimensional shape and should include the overall 
charge on the complex ion. 

h. If all ligands (Cl– ions) of this complex ion are replaced with H2NCH2CH2NH2 
ligand to form new complex ion with cobalt ion Co2+, how many ligands of 
H2NCH2CH2NH2 are needed to form the new complex ion. Explain your answer.

(i)  Number of ligands:  

(ii) Explanation: 

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

a. Write the structural formula of the carbocation intermediate formed in the 
chlorination of benzene?



Diploma, Bilingual Private Schools,  Chemistry First Session – First Semester Academic Year: 2019/2020
D

o
 no

t w
rite in this sp

ace

8

Do not write in this space

Question 2 continued

b.	 For reaction (I):

(i)	 What is the type of this reaction?

(ii)	 Write the structural formula of reagent X.

(iii)	Name the organic product formed in reaction (I).

c.	 For reaction (II):

(i)	 Write the structural formula of compound (A).

(ii)	 Write the structural formula of the predicted organic product if warm AlCl3 is 
used instead of UV light?

d.	 For reaction (III):

(i)	 What is the type of this reaction?

(ii)	 Write the structural formula of compound (B).
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Question 2 continued

17) Phenol decolourises a dilute solution of bromine in water at room temperature.

a. Write the equation for this reaction.

b. Explain why phenol is more reactive with bromine than benzene. 

18) A group of students carried out two reactions on two unknown compounds (A and B). 
One of them is acyl chloride and the other is chloroalkane. Their steps and results are 
shown in the diagram below. Study it to answer the questions below. 

a. For compounds (A) and (B): 

(i) Write the structural formula for:

Compound (A)? 

Compound (B)? 

(ii) Which would you expect to have higher boiling point, compound (A) or 
compound (B)? Explain your answer.

Higher boiling point is: 

Explanation:
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Question 2 continued

b.	 For the organic products resulted from the two reactions:

(i)	 Which one is more acidic CH3COOH or CH3CH2OH? Explain your answer.

More acidic is: 

Explanation: 

(ii)	 If those two products are mixed by adding strong acid with heating under 
reflux, write the structural formula of the produced organic product?

c.	 If two groups of —Cl are added on the opposite side of the —COOH group 
of CH3COOH to be Cl2CHCOOH. What will be the effect on the acidity of 
CH3COOH?

19)	 Use curly arrows to draw the mechanism for the reaction of CH3CH2CH2-COCl with 
water.
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Question 2 continued

20) Phenylamine is an important organic compound for the production of dyes and other 
industrial chemicals.

a. Phenylamine can be synthesised from benzene in two steps

(i) Write the structural formula of compound (X) shown in the scheme above.

(ii) Suggest suitable reagents and conditions for step II.

b. Phenylamine is a base.

(i) Write an equation for the reaction of phenylamine with HCl.

(ii) Which is less basic phenylamine or ethylamine? Explain your answer.



Diploma, Bilingual Private Schools,  Chemistry First Session – First Semester Academic Year: 2019/2020
D

o
 no

t w
rite in this sp

ace

12

Do not write in this space

Question 2 continued

21)	 A dye can be made as shown below.

a.	 For step (I): 

(i)	 State the required reagents and conditions.

(ii)	 What do we call this type of salt produced in step (I)? 

b.	 For step (II):

(i)	 What is the name of the reaction?

(ii)	 Write the structural formula of the dye formed in the above scheme.

c.	 Write the structural formula of the organic compound formed when compound 
(A) is added to CH3CH2COCl.
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Question 2 continued

22) Study the following polymers and answer the questions below.

a. Identify the type of polymerisation (addition or condensation) for each polymer?

(i) Polymer A: 

(ii) Polymer B: 

(iii) Polymer C: 

(iv) Polymer D: 

b. What makes polymer (A) one of the strongest polymers?
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Question 2 continued

c. Write the structural formula(e) of the monomer(s) for polymer (D) .

d. Which polymer represents Nylon 6.6?  

e. Which polymer is a non-sticking polymer?

23) Study the following reaction and answer the question below.

a. What is meant by polymerisation?

b. Write the structural formula of monomer X. 

c. What is the name of the functional group formed in the produced polymer?

[ End of Examination ]
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