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Note: 1.This question paper contains two parts A and B.

2. Part A is compulsory which carries 20 marks. Answer all questions in Part A.
3. Part B consists of 5 Units. Answer any one full question from each unit.

4. Each question carries 10 marks and may have a, b, ¢, d as sub questions.

Part-A
. | All the following questions carry equal marks (10X1M=10 Marks) Marks | CO BTL
l.a | What is wave-particle duality? IM 1 1
b | State Heisenberg’s uncertainty principle. IM 1 1
¢ | Define Fermi level. IM 2 1
d | What is meant by forbidden gap? IM 2 2
¢ | Give an example of an extrinsic semiconductor. IM 3 1
f | Mention any two applications of Hall effect. 1M 3 1
g | Define Photovoltaic effect. IM 4 2
h | What is electroluminescence? IM 4 2
i | What causes attenuation in optical fibers? 1M 5 2
| J | How is-a Hilbert space used in representing quantum states? IM 5 3
- Part-B
Answer All the following questions. (5X10M=50Marks) Marks | CO BTL
2 | a) Write the characteristics of matter waves. 3M 1 2
b) Explain Davisson and Germer’s experiment and how it supports the ™ 3
existence of matter waves.
OR
3 | a) What is a wave function? Discuss its physical significance and M | 4
important characteristics of wave function.
b) Apply the time-independent Schrédinger equation to a free particleand | 7M | 3
derive the general solution.
4 | a) Differentiate between classical and quantum free electron theorles with | 5M 2 3
respect to their assumptions and predictions. 5M
b) Derive the expression for density of states in three dimensions for free 2 4
electrons.’
OR
5 | a) Derive the expression for effective mass of an electron in a crystal | 5M 2 4
using E-k relation.
b) Explain how band theory is used to classify materials into conductors, | 5M 2 3
semiconductors, and insulators.
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- 6 | a) Differentiate between intrinsic and extrinsic semiconductors with | 3M 3
suitable examples.
b) Derive an expression for electron carrier concentration in an intrinsic | 7M 3
semiconductor.
OR
7 | a) Draw and explain the V-I characteristics of a PN junction diode under | 3M 3 4
forward and reverse bias.
b) Explain how the Hall effect helps in determining the type of charge
carriers in a semiconductor material. ™ 3 2
8 | a) [llustrate and explain the differences between direct and indirect band 3M 4
gap semiconductors using suitable energy band diagrams.
b) With a suitable diagram, explain the structure, operation, and -V
characteristics of a solar cell. ™ 4
OR
9 | a) Discuss qualitatively the various types of polarization that occur in | 4M 4
dielectric materials.
b) What are ferroelectric, piezoelectric, and pyroelectric materials?
Explain each with suitable examples and applications. 6M 4
10 | a) Describe the construction and working principle of an optical fiber with | 3M 5
a neat diagram.
b) Derive the expression for numerical aperture and acceptance angle in | 7M
an optical fiber. 5
OR
11 | a) Define superposition and entanglement in quantum systems. M 5
b) Describe the role of multiple qubit CNOT gate in quantum computing. ™
5
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