
















S–6/CEMH/07/20

TDP (Honours) 6th Semester Exam., 2020

CHEMISTRY

( Honours )

SEVENTH PAPER

Full Marks  : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Write the answers of each Group in a separate book

GROUP—A

( Physical Chemistry )

( Marks : 40 )

Answer two questions from each Unit

UNIT—I

1. (a) Distinguish between electrolytic and

electrochemical cells.

(b) Derive the expression for the

determination of e.m.f. of a lead

accumulator cell.
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(c) What is liquid junction potential? How

could it be eliminated?

(d) The reaction

H Cl H O H O Cl2 2 2 3+ + ++ -,

has an equilibrium constant k = 1046  at

25 ºC. Calculate E º at 25 ºC for the cell

( ) ( ) ( )Pt H HCl aq Cl Pt2 2

2+3+(2+1)+2=10

2. (a) What are the assumptions proposed to

obtain Langmuir adsorption isotherm?

(b) State and explain Beer-Lambert law.

(c) What are electrical double layer and zeta

potential?

(d) What is the effect of temperature on

enzyme catalysis? 2+3+(1½+1½)+2=10

3. (a) What do you mean by ‘degree of

polymerization’ of a polymer?

(b) What is intrinsic viscosity? How is it used 

to determine the molecular weight of

macromolecules?

(c) What is meant by conformation and

configuration of macromolecules in

solution?
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(d) Calculate the energy produced per mole

of photons having wavelength of 2000 Å.

2+(1+3)+2+2=10

UNIT—II

4. (a) Write down the expression for rotational

energy levels in joules and in cm -1

allowed for a rigid diatomic molecule.

(b) Explain the Born-Oppenheimer

approximation.

(c) What is Raman effect? How does Raman

scattering differ from Rayleigh

scattering?

(d) In the IR spectrum of CO, there is an

intense band at 2168 cm -1. Calculate—

(i) the fundamental vibration

frequency;

(ii) the force constant. 2+2+2+(1+3)=10

5. (a) How did the concept of Heisenberg lead

to the development of quantum

mechanics?

(b) Mention the conditions to be satisfied by

the wave function to have a physical

significance.
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(c) What is ‘Walsh diagram’?

(d) Write the electronic configuration of CO+

and NO. 3+3+2+2=10

6. (a) What do you mean by canonical and

microcanonical ensemble?

(b) What do you mean by thermodynamic

probability? Show that S k W= ln .

(c) What is partition function?

(d) Calculate the number of ways of

arranging 5 quantas among 3 energy

levels, such that one has one quanta and 

two have 2 quanta respectively.

2+(1+3)+1+3=10

GROUP—B

( Industrial and Green Chemistry )

( Marks : 40 )

Answer any four questions

7. (a) What is glass? What are the raw

materials used for the production of

glass? Give an approximate composition

of flint glass.

(b) Name two lead and zinc containing

paints and mention their colour. What is

the role of binder and solvent in paints?
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(c) Name the enzymes that convert starch

into ethyl alcohol. Write the reactions for

the process. 3+4+3=10

8. (a) What is the composition of Portland

cement? Why is gypsum added to clinker

before grinding?

(b) Write short notes on the following :

(i) Cellulose

(ii) Synthetic rubber 4+(3+3)=10

9. (a) Write the composition and uses of the

following alloys :

(i) Duralumin

(ii) Monel

(b) Name the diseases caused due to lead

and mercury metal poisoning. Mention

the antidotes used for recovery.

(c) What do you mean by corrosion? How

can it be prevented? (2+2)+(2+2)+2=10

10. (a) Define green chemistry. State four

principles of green chemistry.

(b) What are green oxidizing agents? Give

one example.

(c) Mention the different types of energy

source used in green reactions.

(2+4)+2+2=10
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11. (a) “Maximizing the incorporation of all the

reactants used in the process in the

product by designing a suitable synthetic 

method.” Justify the statement in the

light of green chemistry.

(b) Give two applications of the following

green reagents :

(i) Liq. CO2

(ii) Ionic liquids

(c) What is sonochemical reaction?

4+(2+2)+2=10

12. (a) Carry out the following conversions in

green way and give the possible

mechanism :

(i) p-Anisaldehyde ® Ethyl-2-cyano-3- 

   ( ¢4 -methoxyphenyl) propenoate

(ii) Acetanilide ® p-Bromoacetanilide

(b) Explain why microwave assisted organic

syntheses are considered green. Give two 

examples of MW assisted reaction.

(3+3)+(2+2)=10

H H H
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