50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.

Note: 1. Answer any FIVE full questions,

. Max. Marks: 80

m each module.
2. Physical Constants: Velocity of 1i ht, C=3x10°m/S,
mistant h=6.625x 10-34 A

Module1
a. Explain briefly h Planck’s radiation law and reduce it to Wien’s law and Raylelgh Jeans
i J (06 Marks)
b. ,v‘_,ﬂndependent Schrodmgerws wave equatlon for a particle in one dimensional
potentlal well of infinite helght btam an expression for normallzatlon of wave function.

C.

a. What is Phase velocny aﬁd group Veloc1ty v
group velocity. (06 Marks)
b. What is Wave functlon “I”" Give its yr nemes and physwa (06 Marks)

(04 Marks)

Module-2
a. rical conductivity based on quantum free electron theory.
&, 0 (06 Marks)

b a*“Q'What is Meissner effect? Dlstmgulsh be;weenftype I and type II superconductor. (06 Marks)
i k’,‘locny and mean free-path for the conduction electrons in silver , given
118 5.5V, and’ the rélaxation time for electrons is 3.83 x 10™*s

(04 Marks)
a. (06 Marks)
b. Explain how quantum. ﬁ'ec electron theory succeeded in overcommg the drawbacks of
classical free electron theo;y (06 Marks)
c. Calculate the drift velocity of the electron in the presence, of an applied elective field of
strength 50V/m, hose mobility in a conductor is 5 x H2m v 5!, (04 Marks)
Module-3
a. Explain the constructlon and working of CO; laser with the help of energy level diagram.
(08 Marks)
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Obtain an expression for Numerical aperture in an optica ;" (04 Marks)
The angle of acceptance of an optical fibre is 38" when kept in air. Find the angle of

acceptance when it is in a medium of Refractiv index1.33. (04 Marks)
Derive an expression for energy density«6 Pinstein’s A and B
coefficients. CR> e s (06 Marks)
Explain three types of optical fibres £w1th”‘a neat diagram. E (06 Marks)
Find the ratio of population of two.energy levels of the wavelength of light emitted at 340K
is 6340 A°. Y, " (04 Marks)
€ » Module-4 &

Define Unit cell. Describe briefly the seven crystal systems with neat diagram. (08 Marks)
Derive Bragg’s law forX —fay diffractions by crystals’ (04 Marks)
Draw the following planes in a cubic unit cell :

(100) , (110) (112)"and ¢ (04 Marks)

¢ y
A& Zﬁ;ﬁ@ii’,‘ 6 \
Define chlgng factor. Calculate the pa%kiﬁg factor for sc, bee and fce structures. (07 Marks)
Describé the crystal structure of Diamond. (05 Marks)
The jinterplanar spacing in a cry: tal, is 1A° and the glaneing angle is 30°. Calculate the
wavelength of the X — rays for ﬁﬁ?f}“ﬁdrder Bragg reﬂecﬁ%ﬁfw (04 Marks)
Module-5-.

Define Mach Number. Distiriguish between ul@é&w%nics and superséhwwaves. (04 Marks)
What is carbon nanotu%é@&’rite down any fouir, properties and fourapplications of carbon

nanotube. R 4 2 AL (06 Marks)
Explain the Soﬁkﬂf%gl and ball millingﬁﬁﬁﬁds of synthesi%p@“%“ﬁno materials. (06 Marks)
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What is ﬁhoéﬁ( wave? Write down, the applications.0 shock wave. (04 Marks)
Descgf,ib‘: \ he construction agd??@ﬁ(ing of Reddy”sshock tube. (06 Marks)
Explaint with principle , woml% g of Scanning Elgctf%n microscope. (06 Marks)
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