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Candiates are required to give their answer in their own
words as far as practicable.
The figures in the margin indicate full marks.

(Application of Computers in Chemistry)

Group - A
Answer any four from the following questions : 5x4=20
. Explain the logical operators of basic programming. 5
. Compare the compiled vs. interpreted languages. 5
. What are strings ? Give example. 5
. Describe the logic of matrix multiplication. 5
. How many types of operators are there ? Explain with example. 5

. Describe the relative operators of basic programming. 5




(2)

Group - B
Answer any two from the following questions : 10x2=20
7. Describe Newton-Raphson Method that is used to find the roots of an equation. 10
8. Find a real root of the equation x> — x2 — 2 = 0 by Regula-Falsi method. 10

9. By Lagrange’s interpolation formula, find the form of the function given by :

X: 0112 |3 |4
f(x):[3]6[11]18]27 10
10. Calculate an approximate value of jo% sin x dx by Trapezoidal rule. 10
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Or,

(Green Chemistry)

Group - A
. Answer any four from the following questions : 5x4=20
. What are the roles of ‘Phase transfer catalyst’ in Green Chemistry ?

. Write the merits and demerits of Microwave assisted reactions.

. Write the use of supercritical CO, as a green solvent.

. (a) Define atom economy.

(b) Write the four ‘R’ in Green Chemistry.

(c) Write the best solvent in Green Chemistry. 2+2+1
. (@) What are ‘lonic liqids’ ?

(b) How ‘Carbaryl’ is prepared after ‘Bhopal Gas tragedy ?

(c) Why solvent free method is environmental friendly ? 2+2+1=5
. What is Right-Fit pigment ? Why these are called environment friendly ?

. Answer any two : 10x2=20
. (a) Write the significance of ‘Catalyst’ in green chemistry.

(b) Write an example of bio-catalyst.

(c) Write the use of ultrasound in Green Chemistry.

(d) Write the reagent used in methylation of active methylene group in Green Chemistry.
Give an example. 3+1+3+3=10

. Discuss any four principles of Green Chemistry. 10
. (@) What do you mean by Cradle to Cradle Carpeting ?

(b) Write the significance of inter esterification reaction for enhancement of quality of fat
or oil.

(c) Give an example of green method of oxidation of alcohol.

(d) Write the name and symbol of two heavy and toxic metals. 3+3+2+2=10
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4. What is the Conventional method for adipic acid preparation ? Why this method is not

environment friendly ? Write an alternative green method of this. 4+2+4=10
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Or,

(Industrial Chemicals and Environment)

Group - A
. Answer any four from the following questions : 5x4=20
. Describe Kroll process for the extraction of titanium metal. 5

. (a) What is biochemical oxygen demand ?

(b) How fertilizers pollute the water sources ? 2+3=5
. (@) What is ecosystem ? Write the name of four greenhouse gases.

(b) What are the differences between ferrous and non-ferrous metals ? (1+2)+2=5
. (@) What is the average composition of air ?

(b) What kind of plant safety should be maintained for the production of Industrial gases ?

3+2=5

. Discuss Merck’s method for the production of hydrogen peroxide. 5
. What are the hazards in handling of the following industrial chemicals :

(a) Hydrogen chloride

(b) Caustic soda (2.5%2)=5

Group - B
. Answer any fwo questions : 10x2=20
. (@) What are the uses of the following industrial gases :
(1) Nitrogen, (ii) Argon, (iii) Hydrogen

(b) What are the advantages and disadvantages of biocatalysts ? (2x3)+4=10
. (@) What is ozone layer depletion ? Write the effects of ozone layer depletion.

(b) Which metal is purified by Mond’s process and how ? (3+2)+(1+4)=10

. (a) Briefly discuss the manufacturing process of acetylene gas.

(b) How oxides of nitrogen act as air pollutants ? 7+3=10
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10. Write short notes on (any two) : 5x2=10
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Or,

(Quantum Chemistry, Spectroscopy & Photo Chemistry)

Group - A
Answer any four questions : 5%4=20
42
. (@) Are the operators dx_z and ./ linear ? 3

(b) Write down the wave function of second quantum state for a quantum particle enclosed
in a one dimensional box 0 <x < a. 2

. (a) Explain with reason why ¢~ (0, x) is acceptable but ¢ ™ (—oc, +oc) is not acceptable
wave function. 3
(b) Explain degeneracy in energy level for two dimensional particle in a box. 2

. (a) A quantum Harmonic Oscillator has mass 3 x 10727 gm. If its mass becomes double
will it execute Simple Harmonic motion? How will its frequency be changed ? 3

(b) What is the ground state energy of rigid diatomic rotor ? Explain the terms. 2

. (@) Why is methanol a good solvent for UV spectroscopy but not for IR spectroscopy ?

2
(b) Describe the effect of nuclear spin in Raman effect. 3
. (a) Between CO and H, which diatomic molecule is Raman active and why ? 2%

(b) Diatomic molecules such as CO, HF will show rotational spectrum whereas N,, O,

do not, why ? 2%

. (@) What are the limitations of Lambert-Beer’s Law ? 3

(b) The quantum yield of a reaction may be 100. — Justify or criticise. 2
Group - B

Answer any two questions : 10x2=20

. (a) A particle of mass 2.0 x 102 g is in a one-dimensional box of length 4.00 nm. Find
the frequency and wave length of the photon emitted when this particle goes from the
n =3 to the n = 2 level. 3

(b) Zero point energy (ZPE) of a linear harmonic oscillator does not violate the Heisenberg
Uncertainty principle — Explain. 3

(¢) What do you mean by most probable distances of electron from nucleus ? 2
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10.

S

Y

(d) Draw the radial distribution function of 3d orbital. 2

. (a) Prove that position and momentum operators do not commute. 3

(b) Why can the Schrodinger equation not be solved exactly for atoms in which more than
one electron is present ? What is the possible way out from this problem ? 3

(c) Explain pictorically bonding and antibonding orbitals of Hj . 2+2

(a) Explain dissociation and pre dissociation level of diatom with the help of Jablonski
diagram. 3

(b) Out line the effect of isotopic substitution on the rotational spectra of molecules. 2

(¢) How will you show using Infra red spectrum of O-Hydroxy benzaldehyde, the presence

of intramolecular hydrogen bonding in the molecule ? 3
(d) Why water is not used as a solvent in IR spectroscopy ? 2
(a) What is basic difference between NMR and ESR spectroscopy ? 2%

(b) At 462 nm a blue filter transmits 71% of the light and a yellow filter transmits 40.9%
of the light. What is the transmittance at the same wave length of two filters in

combination ? 2%

(c) Explain with example photosensitised reaction. 2%
(d) Ilustrate photostationary states in dimerisation of anthracene. 2%
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Or,

(Molecular Modeling and Drug Design)

Group - A
Answer any four questions : 5x4=20

1. Match the sequences

(a) Z-matrix (1) Molecular representation

(b) Global minimum (i) Molecular surface

(c) CPK (i) Amino acids

(d) vad der Waals radii (iv) Internal coordinates

(e) Protein (v) Computer software

() MM2 program (vi) Potential energy surface
2. Construct the Z-matrix for ethylene molecule. 5

3. (a) Name two secondary structural elements of protein.

(b) Why sequence alignment algorithm is used in molecular modeling?

(c) Cite an alternative of sequence alignment algorithm. 2+2+1
4. Briefly discuss DOCK program for drug designing. Mention its limitations. 5
5. (a) Depict TIP3P and TIPSP water models.

(b) What are the advantages of TIPSP model over TIP3P model? 3+2

6. (a) Find the distance (r_; ) between two atoms at which Lennard-Jones potential is

minimum.
(b) Express Lennard-Jones potential in term of this distance. 3+2
Group - B
Answer any fwo questions : 10x2=20

7. (a) What are the components of intramolecular interaction potential of a macromolecule ?
(b) How electrostatic interaction is accounted in molecular dynamics simulation ?

(c) Electrostatic interaction is long-ranged, whereas van der Waals interaction is short-ranged
— Explain.
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(d) What is improper torsion angle ? 3+3+2+2
8. (a) What is saddle point in potential energy surface ?

(b) Energy-minimized structure is not always the most stable structure — Explain.

(c) Discuss conjugate-gradient energy minimization method. 2+3+5

9. Write a simple code for the Monte Carlo simulation of a system containing four Ar atoms.
10

10. (a) Write Newton’s equation of motion for simple atomic system.
(b) How the equation is solved by velocity Verlet algorithm ?
(c) How the temperature is defined in molecular dynamic simulations ?

(d) Give names of the methods used to maintain constant temperature and constant pressure

m simulations. 2+4+2+2
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