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Note: i) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.
ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks
and may have a, b as sub questions.
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State Born’s interpretation of the wave function and its physical meaning. [2]
What are the key findings of the Davisson and Germer experiment? [3]
What are the main differences between Zener and p-n junction diodes? [2]
What is the 51gn1ﬁcance of the Fermi level in sem1conduct0rs‘7 _ [3] N

:;-'A solar eell has a short eu cuit current of 25mA and an open 01rcu1t voltage of 0. 6V If

[2]
Write the working principle of avalanche photodiode. [3]
List two major applications of the Carbon dioxide (CO3) laser in industry. [2]
A He-Ne laser operates at a wavelength of 632.8nm. Calculate the energy of a single
photon emitted by this laser in electron volts. [3]

A parallel-plate -capacitor with a“dielectric constant of 4.5 is filled with-a dieleetric:,
*—maienal -and has a. pla’te----area of O 01m and plate separatlon of. lmm '-Calculate the_.-f

capacitance of the capacitor. 2]
A ferromagnetic material has a relative permeability of 500. If the material is placed in
a magnetic field of 0.01T, calculate the magnetization? [3]

PART -B

'Stdte de- Broghe s hypothe51s and derwe the expresm(m for the wavelength of a partu,ie

in motion.
Describe the photoelectric effect and its significance in establishing the particle nature
of light. [5+5]

OR

Derive Schrodinger’ s tlme mdependent wave equatlon and dlscuss 1‘rs q1gn1ﬁcance m

‘quantum‘mechanics. °

“Explain the conceptof Black body radlahon [ 5+5}:_--"' .

How the Fermi level depends on carrier concentration and temperature in intrinsic and
extrinsic semiconductors?
Derive the expression for the diffusion current and drift current in semiconductors.

(50 Marks)__l




5.a)  Differentiate between NPN and PNP transistors.
b) What is the Hall effect? Derive the expressron for Hall Voltage Write its applications
Pl 1% FAS - . y 2 LY ; . Y 3 A [ 5 +S] ......

6.a) Explam the d1fferences between rad1at1ve and non- radlative recombmation mechanisms"'
in semiconductors.

b) Describe the structure and working principle of an LED. [5+5]
OR
Discuss the working principle and structure of a solar cell. Explain how its efﬁciency
depends.on material properties and-device design. " e,

{_]:xplam the structure and Working prmciple ofa PIN photodiode [5+5_ i

8.a) Explain the interaction of radlation w1th matter, detallmg the processes of absorption
spontaneous emission, and stimulated emission.
b) Describe the principle and working of a laser. Explain the role of population inversion
and pumping in laser operation. [5+5]
OR
;‘Discuss the construction working, and applications of’ the He Ne laser

[ 5 -+._5.'}:.:'} i

10.a) Explain ferromagnetism and describe the formation of ferromagnetic domains.
b) Discuss Maxwell’s equations in integral form and their physical significance. [5+5]
OR
11.a) List the differences between ferroelectrics and piezoelectric materials
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