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5. (a) Explain the formation an pemésﬁan lonic crystal with a suitable ex-
ample.

(b) Derive an expression for the cohesive energy of an ionic crystal. [7+8]

6. (a) What is Meissner effect? Explain, in detail.

(b) Distinguish a super-conductor and a normal metal, both maintained at same
temperature.

(c) Write notes on magnetic levitation. [5+5+5]

7. (a) Explain the characteristics of a laser beam.

(b) Describe the construction of He-Ne laser and discuss with relevant ELD, the
working of He-Ne laser.

(c) What are the differences between a laser diode and an LED? [4+7+4]
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(a) Derive an expression for carrier concentration of p-type semiconductors.

(b) Explain Hall effect and its imp
(c) For a semiconduc ﬂ Hal]_ coefficient !E-ﬁ 35& 10~° m?/coulomb, and

electrical condu%ﬁvﬂ;rl’g' 250 m~1QL. Calcula‘te h ity and mobility of
the cha | rrlers [7+4+4]
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b) Explain how X-ray m¢can bestiSed to characterize nanoparticles.[94-6]
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(c) A step index fiber has a numerical aperture of 0.16, and core refractive index

of 1.45. Calculate the acceptance angle of the fiber and the refractive index
of the cladding. [5+6+4]

)

)

)

a) Discuss the propagation mechanism of light waves in optical fibers.
) Derive the expression for the numerical aperture of an optical fiber.
)

6. (a) Using Kronig-Penney model show that the energy spectrum of an electron
contains a number of allowed energy bands separated by forbidden bands.

(b) Define effective mass of an electron. Explain its physical significance. [9+6]

7. (a) Show that the application of forward bias voltage across p-n junction causes
an exponential increase in number of charge carriers in opposite regions.
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(b) Write notes on “Liquid Crystal Display”.

(¢) The current in a p-n junction 0C, is 0.18 pA when a large reverse bias
voltage is apphed . =% en“-a forward bias of 0.98 V is
S = [74+4+4]
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(b) Describe the impo

6. (a) Define magnetic moment. What is Bohr magneton? Explain.
(b)

b) What are the characteristics of diamagnetic, paramagnetic and ferromagnetic
substances? Explain their behavior with the help of examples.

(c) If a magnetic field of strength 300 amp/metre produces a magnetization of
4200 A/m in a ferromagnetic material, find the relative permeability of the
material. [34+9+3]

7. (a) Explain the concept of dual nature of the light.

(b) Describe the experimental verification of matter waves using Davisson-Germer
experiment.
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(c¢) Calculate the wavelength of matter wave associated with a neutron whose
kinetic energy is 1.5 times the rest mass of electron.

(Given that Mass of 3 kg, Mass of electron = 9.1 x
10731 kg, Planckfs cyﬂs ne= 6.67 X"10~24J-s sec .al%y of light = 3 x 108

m/s). [4+T7+4]
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(b) Describe vari Mchleve soundpxaeﬂﬁ‘ [748]
6. (a) Explain the terms: -l

i. Magnetic induction,

ii. Magnetic susceptibility,
iii. Permeability of a medium and
iv. Intensity of magnetization.

(b) What are hard and soft magnetic materials? Give their characteristic proper-
ties and applications.

(c) A paramagnetic material has a magnetic field intensity of 10* amp/m. If the
susceptibility of the material at room temperature is 3.7 x 1073. Calculate
the magnetization and flux density of the material. [6+5+4]

7. (a) What do you understand by Miller indices of a crystal plane?
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(b) Show that in a cubic crystal the spacing (d) between consecutive parallel
planes of Miller indices (h k 1) is given by d = a (h? + k2 + 12)71/2,

(c) NaCl crystals have re. nsity_of NaCl is 2.18 gm/cm®.
Calculate the di"staﬂg_é..betvifeén two adjacent _@Tto‘.wl\/[olecular weight of
NaCl - 83 - ~ - 44744
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