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Question Paper

VIDYASAGAR UNIVERSITY

APPLICATION OF COMPUTER IN CHEMISTRY

(THEORY - 40)

Group - A

Answer any one of the following : 2 × 15 = 30

1. What do you mean by the term “LOGICAL OPERATOR”. Discuss with appropriate example.
(15)

2. (a) What is PROGRAMMING LANGUAGE ?

(b) What are the differences between Complied and Interpreted language ?
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(c) Is “PYTHON” an Interpreted language ? Why?

(d) What is ‘ORDER OF MATRIX’ ? Give example.

(e) Write down the five BASIC PROGRAMMING ELEMENTS. 5×3=15

3. What types of Numerical Methods are used to find out the Roots of an equation ? Give a brief
discussion on it. (15)

Group - B

Answer any one of the following : 1 × 10 = 10

4. (a) Why quadratic equations have two solutions ?

(b) What do you understand by the term Molecular Modeling ?

(c) What are the importance of Molecular Modeling in chemistry teaching ? (2+4+4)

5. (a) Which parameters of a molecular system can be known from ‘Potential Energy Surface’ ?

(b) Write down the applications of PES.

(c) What is ‘Saddle Point’? (3+4+3)
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PRACTICAL  (Marks : 20)

Answer any one of the following : 1 × 20 = 20

1. Discuss the Application of Gauss-Siedel Method in colourimetry.

2. Change in entropy for van der Waal’s gas without phase changing is obtained from differentiating
the van der Waal’s EOS is :
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Write a ‘C’ programme to find the value of above integration by Simpsons 1/3rd rule when the

gas is expanded from 0.03 3m /mol to 0.1 3m /mol.

3. Write a ‘C’ programme for Newton Raphson Method to find the volume of exactly one mol of
oxygen gas at 10.00 atm pressure and at 300.0K temperature.

where a = 1.36 2lit  atm/ 2mol

    b = 0.003183 2lit / mol

R = 0.0820578 2lit atm / mol K   for oxygen.
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Simpson- 1/3rd rule r ‘C’

programme 0.03 m3/mol 0.1 m3/mol 

10 atm 300.0K Newton Raphson 1

‘C’ Programme 

a = 1.36 2lit  atm/ 2mol

b = 0.003183 2lit / mol

R = 0.0820578 2lit atm / mol K 



Or

GREEN CHEMISTRY

(THEORY 40)

Group - A

Answer any two questions : 2 × 15 = 30

1. (a) Define atom economy.

(b) How can you improve the atom economy of a reaction ?

(c) Calculate the atom economy of the following reaction :

The fermentation of sugar to make ethanol

  6 12 6 2 5 2C H O 2C H OH 2CO  3×5

2. Write short notes on : 3×5

(a) Green energy and sustainability.

(b) Ionic liquids

(c) Carbon dioxide as cleaning agent.

3. (a) Give different techniques of minimizing hazardous wastes.

(b) Discuss the advantages of water over organic solvents. 10+5

4. Give one example each of the following cases, stating the green chemistry principle involved :
5×3

(a) Ultasonic Reactions.

(b) Rightfit pigment.

(c) Microwave assisted reactions.

(d) Environmentally safe marine antifoulant.

(e) Aqueous phase reactions.



Group - B

Answer any one question : 1 × 10 = 10

5. Write twelve principles of Green chemistry.

6. What do you mean by “Cradle to Cradle Carpet”? How does it help to sustainability ?
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PRACTICAL  (Marks : 20)

Answer any one question : 1 × 20 = 20

1. Write the preparation procedure of gold nanoparticles using tea leaves extract.

2. Discuss principle and procedure of Benzoin condensation where thiamine hydrochloride acts as
a catalyst instead of cyanide.

3. Write principle and procedure of photoreduction of benzophenone to benzopinacol in presence
of sunlight.

× =



Or

INDUSTRIAL CHEMICALS AND ENVIRONMENT

(THEORY 40)

Group - A

Answer any two questions : 15×2=30

1. Briefly describe the manufacture, analysis, application and hazards in handling the nitric acid.
[15]

2. (a) Define hydrometallurgy.

(b) ‘Metal oxides are unstable at high temperature’ — explain with Ellingham diagram.

(c) With the help of Ellingham diagram explain why carbon monoxide acts as a reducing agent
in the production of cast iron from haematite. [5+5+5]

3. (a) Briefly explain the biogeochemical Carbon or Sulphur cycle with a neat, labelled diagram.

(b) Name the three major atmospheric pollutants. What are the sources of xSO  in the
atmosphere? [8+7]

4. Write explanatory notes on the following :

(a) Greenhouse effect

(b) Nuclear pollution [7.5+7.5]

Group - B

Answer any one question : 10×1=10

5. Distinguish between the following :

(a) Nuclear fission and nuclear fusion

(b) Primary and secondary air pollutants [5+5]

6. (a) Discuss the catalytic role of NO and Cl in the stratospheric depletion of ozone layer.

(b) Give the classification of aquatic ecosystems. Discuss briefly the ecologically harmful effects

of the presence of pesticides in a water body. [5+5]
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PRACTICAL  (Marks : 20)

Answer any one question : 20×1=20

1. Define BOD and COD of water sample. Describe the method of determination of COD and
BOD of a sample.

2. Write down the methods of estimation of total alkalinity of water samples using double titration
method.

3. Write down the principle, details procedure and working formula for the measurement of available
chlorine in bleaching powder.

× =
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Or
QUANTUM CHEMISTRY, SPECTROSCOPY

AND PHOTOCHEMISTRY

(THEORY 40)

Group - A

Answer any two questions : 15×2=30

1. (a) Derive the expression of energy for a quantum particle in a one dimensional box. 5

(b) What is wave function ? 2

(c) A cubic box of edge-length 1.2 nm contains 10 electrons. Applying the simple particle in a

box theory calculate the value of energy. 4

(d) Write the Schrodinger equation for simple Harmonic oscillator and explain its terms. 2

(e) Explain ‘quantization of energy’ with respect to Hydrogen atom. 2

2. (a) Write the differences among IR, ultraviolet and microwave rays. 4

(b) Which of following molecules are Rotational, IR and Raman active ?

HCl, 2H O , 2CO  and 2H 4

(c) What will be the differences in the Rotational spectra between 12CO  and 13CO  ? 3

(d) What are the P, Q, R branches in IR Spectroscopy. 4

3. (a) Write down the limitations of Lambert-Beer’s Law. 2

(b) What is quantum yield ? How can it be increased for an excited molecule ? 2+1

(c) Give an example of photo sensitized reaction. 2

(d) State the principle of ESR spectroscopy. 4

(e) Write a role of photochemical reaction in biochemical process. 2

(f) What is chemiluminescence ? 2



4. (a) What is ‘zero point energy’ of SHO ? Justify it with respect to Heisenberg’s uncertainty

principle. 3+2

(b) What is Spherical Harmonics ? 3

(c) Explain the dissociation of a molecule with the help of Morse potential diagram. 4

(d) What do you mean by ‘chemical shift’ in NMR spectra ? 3

Group - B

Answer any one question : 1×10=10

5. (a) Prove  xˆx̂, p i  , where x̂  and xp̂  are position and momentum operators along x

direction, respectively. 4

(b) What is Raman effect ? 2

(c) What is the Physical significance of absorption coefficient ? 2

(d) Write the Stark and Einstein’s Law of Photochemistry. 2

6. (a) Write down the Franck-Condon principle for electronic transitions. 3

(b) What are the differences between fluorescence and phosphorescence. 4

(c) What are the stokes line in Raman spectroscopy ? 3

2×15=30

1. a 5

b 2

c 1.2 mm 10

4

d equation 2

e 2



2. a 4

b

HCl, 2H O , 2CO , 2H 4

c 12CO   13CO  
3

d P, Q, R 4

3. a 2

b 2+1

c 2

d ESR 4

e 2

f 2

4. a (of SHO)

3+2

b 3

c 4

d NMR 3

1×10=10

5. a  xˆx̂, p i  x̂ xp̂

4

b 2

c 2

d 2



6. a 3

b 4

c 3

PRACTICAL  (Marks : 20)

Discuss any one of the following experiments with respect to working principle (Diagram if

necessary) and procedure : 20×1=20

1. (a) pH dependence UV-vis spectrum (200-500 nm) study of 2 2 7K Cr O .

(b) Study of the 200-500 nm absorbance spectra of 4KMnO  and 2 2 7K Cr O  (in 0.1 M

2 4H SO ) and determination of the max  values of each. Calculate the energies of the two

transitions in different units (J 1molecule ,  kJ 1mol , cm–1, ev)

2. (a) Verification (colorimetrically) of Lambert-Beers Law and determine the concentration of

4KMnO  in a solution of unknown concentration.

(b) Determine the concentration of 4KMnO  and 2 2 7K Cr O  in a mixture by colorimetric method.

3. (a) Using colorimeter determine the amount of iron present in a sample using 1, 10
phenanthroline.

(b) Study the kinetics of interaction of crystal violet with sodium hydroxide by colorimetric
method.
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Or

MOLECULAR MODELING AND DRUG DESIGN

(THEORY - 40)

Group - A

Answer any two of the following questions : 2×15=30

1. What is molecular modeling ? Mention he methods by which geometry of a molecule can be

described ? What is potential energy surface ? What happens if it is rotated in space? Mention

the steps to construct a Z-matrix. What are the two commonly used molecular models ?

2+2+2+1+6+2

2. What do you mean by molecular graphics ? Compare it with physical models. What is energy

minimization in molecular docking ? Why is energy minimization important ? What are the structure

minimization and energy optimization ? What are the basic steps of molecular docking ?

2+2+2+2+4+3

3. Write short notes (any three) :

(a) Water model in computational chemistry.

(b) Force field.

(c) Molecular mechanics.

(d) Denovo drug design. 5+5+5

4. What is meant by molecular simulation ? How much time is required to simulate the dynamics of

a molecule ? What is dynamic simulation model ? What is the purpose of molecular dynamics ?

How does Metropolis algorithm work ? What is Random Walk Metropolis ? 2+2+2+3+4+2

Group - B

Answer any one of the following questions : 1×10=10

5. What is Monte Carlo simulation and how does it work ? Write some applications of Monte

Carlo simulation. What are the disadvantages of Monte Carlo simulation ? 2+2+4+2

6. What is QSAR Modeling ? How QSAR can be used in drug designing ? What is the reason for

selecting QSAR model ? Write an overview of the key features of the QSAR formalism.

2+2+2+4



2×15=30

1. Molecular Modeling Potential

Energy Surface space- Z-Matrix

Molecular Model- 2+2+2+1+6+2

2. Molecular Graphics Physical Model Molecular

Docking Energy Minimisation Energy Minimisation

Structure Minimisation Optimized Energy Molecular Docking

2+2+2+2+4+3

3.

(a) Water model in computational chemistry.

(b) Force field.

(c) Molecular mechanics.

(d) Denovo drug design. 5+5+5

4. Molecular simulation Molecular Dynamics Simulation

Dynamic Simulation Model Molecular Dynamics Metropolis algorithm

Random Walk Metropolis 2+2+2+3+4+2

1×10=10

5. Monte Carlo Simulation Monte

Carlo Simulation 2+2+4+2

6. QSAR Modeling

QSAR Formalisation 2+2+2+4



PRACTICAL  (Marks : 20)

Elaborately discuss any one of the following topics : 20

1. Determination the enthalpy of isomerization of cis and trans - 2 - butene.

2. Comparison of the basicities of nitrogen atoms in ammonia and methylamine.

3. Comparison of the optimized bond angles of H
2
O and H

2
S.

20

1. enthalpy of isomerization

2.

3. H
2
O H

2
S


