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SUBJECT CODE NO- NEPHR-01-2025

FACULTY OF SCIENCE AND TECHNOLOGY

EXAMINATION WINTER 2025

M.SC (FIRST YEAR) (SEM-I)

COMMON PAPER

SVECRM-401-RESEARCH METHODOLOGY(COMPULSORY)

[Time: 3:00 Hours] [Max.Marks:45]

³Please check whether you have got the right question paper.´

N.B.                                       1. Question No. 1 is Compulsory.
2. Solve any TWO questions from Question No. 2 to 5.
3. Calculator and log table allowed.

Q.1 Write notes on:
1. Research obMectives
2. Features of good research designing
3. Editing processing operations
4. statistical measures in research
5. Variables

5X3=15

Q.2 1. Describe various steps involved in research.
2. Explain types of research hypothesis.

08
07

Q.3 1. Explain meaning and need of good research designing.
2. Describe descriptive and fundamental types of research.

08
07

Q.4 1. Calculate, mean, median and mode of the following data.
Class Interval �CI) Frequency �F)

5�-54 2
45-4� 5
4�-44 �
35-3� �
3�-34 1�
25-2� 5
2�-24 �
15-1� 2
1�-14 1

5-� 1

2. Describe observation method for collection of primary data.

08

07
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Q.5 1. calculate chi square �ݔଶ) value of the following data.
Excellent Average Poor Total

5� 32 3� 12�

2. Explain in detail case study.
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SUBJECT CODE NO- NEPHR-134-2025

FACULTY OF SCIENCE AND TECHNOLOGY

EXAMINATION WINTER 2025

M.SC. (FIRST YEAR) (SEM-II)

PHYSICS

STATISTICAL MECHANICS

[Time: 2:00 Hours] [Max.Marks:60]

³Please check whether you have got the right question paper.´

N.B.                                       1. Question one is compulsory.
2. Solve any three questions from question number 2 to 6.
3. All questions carry equal marks.

Q.1 Solve the following questions (each question carry 3 marks)

a) Show that the relation between entropy and the Partition function is Sൌ ݖͳ͸Ȁ݃ܭ݊ ൅
ȀܶǤܧ

b) Write a brief note on phase transition.
c) Explain the concept of liquid helium �He) and elementary excitations in liquid helium 

according to /andau's theory.
d) Explain the postulate of equal a priori probability.
e) Explain the difference between microstate and macrostate.

15

Q.2 a) Derive the Maxwell-Bolt]mann distribution law for a classical ideal gas.
b) Describe in detail the microcanonical, canonical, and grand canonical ensembles.

07
08

Q.3 a) Explain white dwarf stars and Chandrasekhar mass limit.
b) Obtain energy and pressure of a strongly degenerated fermi gases at T �.

07
08

Q.4 a) Derive the Bose-Einstein distribution law for indistinguishable bosons.
b) Describe /ondon's theory of super-fluidity.

07
08

Q.5 a) Discuss Ising model in one dimension.
b) Explain Brownian motion and fluctuations in displacement.

07
08

Q.6 Write a note on (Solve any 3 each question carries 5 marks)

a) Phase space
b) Photoelectric effect
c) Bose-Einstein condensation
d) Viral equation and viral coefficients.

15
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SUBJECT CODE NO- NEPHR-486-2025

FACULTY OF SCIENCE AND TECHNOLOGY

EXAMINATION WINTER 2025

M.SC. (FIRST YEAR) (SEM-I)

PHYSICS

ENERGY MANAGEMENT

[Time: 2:00 Hours] [Max.Marks:45]
³Please check whether you have got the right question paper.´

N.B.                                       1. Question 1 is compulsory.
2. Solve any two questions from Question No. 2 to Question No. 5.

Q.1 Write a note on the following. (3 Marks each)
a) Energy conversion devices
b) Electricity pricing in India
c) Types of energy audit
d) Energy plantation
e) Importance of energy conservation

15 

Q.2 a) Explain the working of a hydroelectric power plant. 
b) Discuss in detail solar energy. 

08
07

Q.3 a) Explain in details the load curves. 
b) Describe how energy impacts economic development. 

08
07

Q.4 a) Define energy management. Explain its significance and obMectives. 
b) Discuss the role of energy audit software in efficient energy use. 

08
07

Q.5 a) Compare base load, intermediate load, and peak load power plants. 
b) Explain the Energy management control systems. 

08
07
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NEPHR-43-2025

1

Total No. of Printed Pages:1 

SUBJECT CODE NO:- NEPHR-43-2025

FACULTY OF SCIENCE & TECHNOLOGY 

EXAMINATION WINTER 2025

M.Sc.(FIRST YEAR) (SEM II)

PHYSICS 

QUANTUM MECHANICS 

[Time: 2:00 Hours]                                                               [Max.Marks:60]

N.B.                                       1) All questions carry equal marks
2) Q. is compulsory
3) Solve any three questions from Q. to Q.
4) Figure to the right indicate full marks

Q.1 Solve the following questions
1. State wave function and its physical significance.
2. Explain Stationary Perturbation theory.
3. Explain Spin Angular Momentum
4. Explain Centre of mass reference frame.
5. Explain ket and Bra notations.

15 

Q.2 a) Explain and derive the Schrodinger's time independent wave equation.
b) What is rotational symmetry and explain conservation of angular mo-

mentum.

08 
07 

Q.3 a) State and explain Stark Effect in the ground state of H-atom.
b) Explain Fermi-Golden Rule, Adiabatic and Sudden Approximations.

08 
07

Q.4 a) Explain the basic principle of Variational method and derive an equation 
of expectation value of energy in ground state.

b) What is WKB approximations? Derive the connection formulae by using 
it.

08 

07

Q.5 a) What is mean by Identical Particles? Derive symmetric wave function for 
N-particle system.

b) Explain the scattering by a perfectly rigid sphere and by a square well 
potential.

08 
07

Q.6 Write short notes on the following questions(Any three)
1. Dirac Delta function and its properties
2. Clebsch_Gorden Coefficient
3. Slater's Determinant
4. Adiabatic and Sudden Approximations

15
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PHYSICS

MATERIAL SCIENCE-I

[Time: 3:00 Hours] [Max.Marks:80]
³Please check whether you have got the right question paper.´

N.B.                                       i) All questions are carry equal marks.
ii) Question 1 is compulsory.
iii) Solve AN< THREE of the remaining Five Questions �Q.2 to Q.6).
iv) Figures to the right indicates full marks.

Q1 Solve the following questions (Each question carries 5 marks)

a) Define phase, component, and degree of freedom with examples.
b) Discuss the effect of temperature and concentration on diffusion in solids.
c) Explain the working principle of a Penning gauge and its applications.
d) Describe the C]ochralski crystal pulling method.

20 

Q2 a) Draw and explain the Fe-Fe3C phase diagram.

b) Explain Silver-Copper system in detail.

10

10

Q3 a) Describe Freundlich and /angmuir adsorption isotherms.

b) Explain physical and chemical adsorption with examples.

10

10

Q4 a) Explain the working principle of a turbo-molecular pump.

b) Describe Dip coating and Spin coating deposition techniques for thin films.

10

10

Q5 a) Explain nucleation and growth stages in solution growth techniques.

b) Discuss the hydrothermal and flux growth techniques.

10

10

Q6 Write short notes on the following (Each question carries 5 marks)

a) Binary eutectic system �Pb-Sn)
b) Fick's first and second laws of diffusion
c) Physical vapour deposition �PVD) advantages
d) Verneuil flame fusion method

20
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EXAMINATION WINTER 2025

M.Sc.(SECOND YEAR) (SEM IV)
(COMMON PAPER)

RESEARCH PUBLICATION ETHICS (NEPPE - 1002)

[Time: 2:00 Hours]                                                               [Max.Marks:40]

N.B.                                       i) Question number 1 is compulsory.
ii) Solve any three questions from Question NO.2 to 6.

Q1 Explain:
a) Nature of philosophy
b) Intellectual honesty
c) World association of medical editor's.
d) Open access publications.
e) Web of Science

5×2=10

Q2 a) What do you mean by philosophy? Gives the IR branches.
b) Write an essay on scientific misconduct.

2x5=10

Q3 a) Define publication ethics? Why publication of research paper is important. Ex-
plain.

b) SHERPA / ROMEO is an excellent online resource. Explain.

2x5=10

Q4 a) What are predatory Journals? How to identify a predatory Journals!
b) What is impact Factor? How it calculate? Explain it with suitable example.

2×5=10

Q5 a) Give an account on violation of publications ethics.
b) What is plagiarism? Describe different software of plagiarism.

2x5=10

Q6 Write short notes on:
a) Scope of ethics
b) Salami slicing
c) Springer
d) h-index

4×2.5=10
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