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Note:-This question paper contains two sections A and B. All questions are compulsory.
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Section-A (Page: 03-08)
Note:-This section contains two essay type questions. Answer following questions in 300
words. Each question carries 20 marks.
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Section-B (Page: 09-18)

Note:-This section contains 10 short answer questions,. Answer the following questions in 100
words. Each question carries 6 marks.
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Section-A
Note:-This section contains two essay type questions. Answer following questions in 300
words. Each question carries 20 marks.
1. How do you define a research problem? Explain various techniques used in defining a
research problem.

Or
What do you mean by research? Differentiate between methods of research and research
methodology.
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2. Describe the basic principle of UV/Vi spectroscopy and how it can be helpful in the determination
of band gap of materials?
Or
Explain how leaks in a vacuum system may be detected.
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SECTION-B
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Note: Give answer of each question in about 100 words. Each question carries 6 marks.
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3. “Ethics in research is the need of the hour”. Justify the statement.
Or
How the use of internet has enriched the research community?
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4. Write down the Lagrangian equation of motion for a simple pendulum.

Or
Compare Newtonian, Lagrangian and Hamiltonian formulation and discuss advantages and
disadvantages of each.
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5. Which of the statistics would you use for the system having: electrons, photons, mesons, oxygen
molecules, alpha particles, protons, holes and polarons.

Or
Define Partition function and narrate its significance.
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6. Describe Powder method of the X-ray diffraction and explain how it is used for the determination
of crystal structure.

Or
Discuss the physical significance of B-H curve.
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7. What is meant by crystal imperfections? Discuss point, line and plane defects in short.
Or
What is High Tc superconductor? Elaborate 123-superconductor.
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8. What is population inversion? Discuss the methods to achieve population inversion in Lasing
action.

Or
Explain the basic principles of FT-IR spectroscopy.
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9. What is the evidence for the shell structure of the nucleus? Sketching the main assumptions
explain the shell model of the nucleus.

Or
Describe Quark model of elementary particles.
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10. What is a nuclear reactor and explain how electricity is generated in it?
Or
Comment on Large Hadron Collider.
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11. Describe the role of atmosphere in the propagation of electromagnetic waves.
Or
Enumerate the differences between direct and indirect band semiconductors.
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12. Write the Maxwell’s equations in free space and show that in such a medium electromagnetic
waves travel with the speed of light.

Or
Define Pointing vector and give its physical significance.

[17]



(18]



Space for Rough Work
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