B.Sc/6th Sem (G)/CEM/25(CBCS)
2025

CHEMISTRY (General)
Paper : DSE 1B/2B/3B-T
[CBCS]
Full Marks : 40 Time : Two Hours

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

h (Applications of Computers in Chemistry)
Group - A
Answer any five questions - 2x5=10

1. How ‘constant’ is different from ‘variables’ in a
programme?

Write any two elements of the ‘Basic Languége’.
What is the function of a ‘compiler’?

What is ‘software’?

Write disadvantages of ‘Bisection method’.

Why debugging is important for a software.

o . Y

Why iterative methods are essential for few Chemistry
problems?

8. What are the advantages of numerical integration?

P.T.O.
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10.

11.

12,

13.

14.

(2)
Group - B
Answer any four questions. 5x4=20
(a) Convert binary digit ‘10010’ to decimal digit.

(b) “Sqrt () - an inbuilt function in C++" — What is
it means? 342

(a) What is ‘hierarchy of operations’?

(b) What is the ASCII format? What are the forms of

ASCII? 243
(a) Write a program of matrix multiplication between
two matrices :
2 1({4 6
3:5FE1 -3
(b) What is a graphics? 342

(a) Write the differences between compiled and
interpreted language.

(b) Where Gauss-Siedal method is used? 3+2

(a) For the initial value x;, = 3, approximate the root
of f(x)=x>+3x+1.

(b) Write three applications of Newton-Raphson
method. 3+2

(a) Write the purpose of curve fitting in experimental
data.

(b) What is potential energy surfaces? 3+2
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15.

16.

L

( 3 )
Group -C
Answer any one question. 10x1=10
(a) What are inbuilt functions?
(b) How does an inbuilt function work?
(c) Differentiate between logical and relative operators.

(d) How “string’ is different from ‘graphics’?
24+2+4+2

(a) What is the opposite method of extrapolation?
How interpolation method works.

(b) Write the principles and applications of ‘molecular
modelling’.

(c) Where the ‘molecular mechanics’ is used in
chemistry? (A+3)+2+2)+2
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12.

( 4)
QR T -1 SRRl 2
B TRETIER Al (@ wweee

FAETEE erielEE (Fld 3oiae afedt &«
argel

Ao BB TRl 1 Fe

faetat - 4
- BrAfp 2T Ted We 5%4=20

(a) MR fBEs 100107 SHTE AAERS
A

(b) “Sqrt () G TG T C++ & — T R}
(ARATHZ 2 342

(@) ST O T FECS B (TN 2

(b) ASCII format e ASCII-97 Tl N e
2+3

(a) GG @owTER G Cee (el @B W2 G
2 114 6
T o [3 sHl —3]
(b) 2w e 342

(a) FTT @ IHRACADE EHRG-93 WY AL
e

(b) F-FrE @UT (FA IS A? 3+2
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16.

%

35

(@ enafie T x; = 3, FW f(x)=x" +3x+1
ssNsRefba wesifass sy e s

(b) FEGA-A=FH (VT @AY JITS T 340

- (a) #SESTE W Ry IS ) wm Sy S

(b) CATGIHTT @IS AT Sy Fre

et - o
@I G5 AT T WS © 10x1=10
(a) ZA[EG T Fafer
(b) T[T FiHiT FSNI e FA 2

(¢) wEreT @ Rebs Wsiabis S Ameh S
;e

(d) ‘PR I ‘-9 (AT e 2 242+4+2

(2) @ ATt RoFTe afEm Fe Frena
TORTAITETIT ISy FC 2

(b) ferfeera wrofic’-q NS @ are T
QO FCAT |

(c) I eI WAFCaa @Hifasy ey a2
(1+3)+(2+2)+2
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OR
(Green Chemistry)
Group - A
Answer any five questions : 2x5=10

. Calculate atom economy of the reaction —

EENe

. Give two examples of green solvent.

Write a reaction using alternative source of energy.

What are ionic liquids? Give examples.

- Mention two important chemical accidents which demand

the need for green chemistry?
What is the main ingredient of SEA-NINE?
What is Right-Fit pigment?

. What are biodegradable polymers? Give one example.

Group - B

Answer any four questions. 5x4=20

. Write down the name and structure of two most

commonly used antifoulants? What is the use of PERC?

What do you mean by ‘Cradle to Cradle Carpeting’?
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11.

12.

13.

14.

15.

16.

7))

Why green chemistry prefers the use of catalyst instead
of reagents? How CO, can be used for precision
cleaning?

What are the advantages of solvent free reaction? Give
an example of solvent free reaction?

Write the differences between microwave heating and
conventional heating.

Give one example each for the green method of
oxidation and reduction reaction.
Group - C

Answer any one question. 10x1=10

Give a detailed outline for synthesis of polylactic acid
from com?

Discuss first five principles of Green Chemistry.

EEICRI
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Right-Fit 3& 97
arcaiferercas sifera 2 @io THEac 1S |

faomt - 4
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OR
(Industrial Chemicals and Environment)
Group - A

Answer any five questions : 2x5=10

_ Differentiate between coagulation and flocculation.

Mention the processes that take place in the production
of iron from iron ore in the blast furnace.

What is ecosystem?

Write sources of air pollutants?

Write the list of water quality parameters.

What is the beneficial aspects of nuclear fission?
What is chrome alum? Write its application.

What is photochemical smog?

Group - B
Answer any four questions. 5x4=20
(a) How is caustic soda manufactured?
(b) Give important applications of argon. 3+2

(a) Explain the Van Arkel method to obtain ultrapure
titanium metal.

{b) Mention the hazards involved in storage of fluorine.
3+2
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11.

12.

13.

14.

15.

(1)
(a) Write the industrial effluents and their treatment
from dairy industry.
(b) What is electrodialysis method of water purification?
3+2

(@) Mention the sources of particulate matter that
pollute air.

(b) Explaih the method for removal of particulate by
Cottrell electrostatic precipitator. 2+3

(@) Is B.O.D. the key test for determining the pollution
load in water samples? Justify your answer.

(b) What is greenhouse effect? What are adverse effect
of greenhouse effect? 2+(1+2)

(a) Explain two industrial applications of the
biocatalysts.

(b) What is ozone layer depletion? Explain what
happens in the spring season in the stratosphere

over Antarctica? 2+(1+2)
Group-C
Answer any one question. 10x1=10

(a) Describe briefly the manufacture of sulfuric acid by
contact process.

(b) What is renewable energy? How can renewable
energy benefit the environment?

P.T.O.
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(c) What is electrolytic refining of metals? Mention the
anode, cathode and electrolyte used in the

purification of silver in this method.
4+(14+2)+H(1+2)

(a) Describe the water pollution caused by detergents
and pesticides.

(b) Draw and explain biogeochemical cycle of nitrogen.

{c) What is meant by coal conversion? Discuss the
various methods of coal conversion. 2+3+(2+3)

BEAGEIL
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(@) M5 el Freg UFS A1 2 4t T |
(b) ol wwgeyef aRemety @ 3+2

(a) IS g Titanium 99 2wfs Fq17 Van Arkel
MRG0t T |

(b) G sz Yl Smw I | 342

(@) % 15 (A ol w7 simef WATF IO @3

(b) & sAfaraten wfue e wmfe s 9
QAT 2 342

(a) QY ZIRF el opwref (Particulate matter) eS|
ST Sra @

(b) Cottrell electrostatic precipitator Brgt ey
SR #imfs i et 2+3

(2) ST T e i fefacom S+ B.O.D.
RN T w2 g1t e | |
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P.T.O.
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OR

(Quantum Chemistry, Spectroscopy
and Photochemistry)

Group - A
Answer any five questions : 2x5=10
1. Write the Schrodinger equation. Explain.

2. Using the quantum particle in a box model describe how
the possible energies of the particle are related to the
size of the box.

3. Write the quantum numbers (n, [, m)) of 3d orbital.

4. What is the most probable distance of an electron from
nucleus in the 1s orbital of a hydrogen atom?

5. Identify the infrared active molecules from the following :
N,, NO, CO, CO,.

6. In the rotational Raman spectra of a diatomic molecule,
find the energy gap between the first Stokes and first
Anti-Stokes lines.

7. What is chemical shift in NMR spectra?

8. “Quantum yield of a photochemical reaction is 0.40” —
Explain the statement.

P.T.O.
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Group - B
Answer any four questions. 5x4=20

9. (a) Find the uncertainty in the position of an electron
(m = 9.1 x 10?8 gm) and uncertainty in velocity is

2 x 1073 cm/sec.
(b) Can the magnitude of ™ (x,7)y(x,7) be a

~

negative number? Explain. 3+2

10. (a) Show that y(x,7)= A7) is a valid solution
of Schrodinger’s time dependent equation.

(b) Find out the energy levels of a 2D particle in a
box with \;l(l,?.) and w(_z,i). Comment on the
results. 3+2

11. (a) The atomic masses of 'H=1.673x10"7 kg and
35C1 = 58.06 x 10721 kg. Find out the reduced
mass of HCL

(b) ‘Triplet carbenes are paramagnetic’ — Explain with
structure of carbene. 342

12. (a) Which of the following molecules will not absorb
in the microwave region, but will absorb in the IR
region :

N,., C,H,, HCI, H,0. Give reasons.
(b) Write the reason of intensity difference between

Stokes and Anti-Stokes lines. 3+2
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16.

(a) Write and explain Franck-Condon principle.

(b) Discuss in detail the principles of NMR
spectroscopy. 2+3

(a) State and explain Einstein law of photochemistry.

(b) Why we need approximate method to solve

multielectron system? 3+2
Group - C
Answer any one question. 10x1=10

(a) Draw probability distribution function for 4p orbital.
How is it related to 3p orbital?

(b) Write the difference between fluorescence and
phosphorescence.

(c) What do you mean by hot bands?
(d) What do you mean by eigen value. 3434242

(a) A substance absorbs 2 x 10 quanta of radiation /
sec and 0.002 moles of it reacts in 20 minutes.
Calculate quantum yield of this reaction
(N=6.023 x 10%3).

(b) What is photosensitized reaction? Give example.
How quenching is involved to it.

(c) How photostationary state is related to
photochemical equilibrium. 3+H(3+2)+2

P.T.O.
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OR
(Molecular Modelling and Drug Design)
Group - A
Answer émy five questions : 2x 5¥1 0
1. Calculate total no. of bytes present in 10MB hard drive.

2. How many cubic bases are required to completely
enclose one cubic box of identical size?

3. Does the number ‘100’ imply same value in decimal and
binary system?

4. What is potential energy surface?

5. Name one software each for structure visualization and
structure optimization.

6. Draw H-bonding pattern in parallel § -sheet.
7. What is ensemble?

8. Is the MD simulation deterministic?

Group - B
Answer any four questions. 5x4=20

9. Draw pictures of a three-site water model and five-site
water model. Mention each components of the structure.
3+2

P.T.O.
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I1.
12.

13.

14.

15.

16.

(22 )

Write the expreésion for Lennard-Jones potential by
mentioning all the terms present there. At which distance
the potential has minimum? 243

How would you identify H-bonding in a MD trajectory.
Write short note on docking.

How a protein structure is predicted by sequence
alignment?

Write a computer program for the calculation of bond
angles from the coordinate of atoms.
Group - C
Answer any one question. 10x1=10

(a) Discuss the basic algorithm used to get the
trajectory of each particle in MD simulation.

(b) How the surface tension of a small sized model
system is eliminated in simulation? 6+4

(a) What do you mean by long range interaction?

(b) How the electrostatic interaction is accounted in
simulation?

(c). What is continuum solvent model in simulation.
Mention its advantage and disadvantage. 2+4+4
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