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Answer of all the questions (short answer as well as descriptive) are to be given in the main answer-book onl
Answers of short answer type questions must be given in sequential order. Similarly all the parts of on
question of descriptive part should be answered at one place in the answer-book. One complete questios
should notbe answered at different places in the answer-book.
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Attempt all questions. QNo. 1 of 10 marks has 5 parts with answer not exceeding half page. Q. Nos. 2to 5 0of 6
marks each have two parts each namely namely compulsory (a) part and (b) part with internal choice.
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Write your roll number on question paper before start writing answers of questions.
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1. (a) DiscussFWHM.
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(b) Explain formation of bonds in solds.
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(c) Write any four applications of Hall cffect.
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U Characterise .
(d) wites” acteristics of Phogon, 2
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2. @ Discuss importancecfx-ray diffraction in determining crystal structure. Give relevant diagram
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s ObtainBragg law using Lane equations. 3
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(b) Derive the fundamental vectors of reciprocal lattice and describe its properties. 3
u%ﬁﬁm%w%waﬁﬁﬁmﬂ@mmﬁaﬂmj |
| OR/ Jtexar

An X - ray analysis of a crystal is made with X - rays of wavelength 0.58 A°. Bragg reflection are
obtained atangles (i) 6.45°, (ii) 9.15°and (iii) 13°. Calculate interplanar.spacing ofthe crystal.
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3. () Deriveanexpression forKronig- Penney model and discuss the encrgy band formation. 3
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(b) Explain the generation and recombination of charge carries in semiconductors, with expression. 3
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On a sample of N-semiconductor and electric field of 100 Vm™ is applied. If the Hall Coefficient of N -
semiconductoris-0.0125 m’ C" and mobility of its majority charge carries is 0.36 m* V™, s, then find the
current density inthe sample. http://www.uoronline.com
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i ion f ific heat capacity of 2 solid on the ..
4. (a) Obtain anexpression for the spect . ) disog s oy o
the results from this theory agree with experimental data | 3
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(b) Derive an expression for electrical conductivity on the basis of CIaSSiGa] clectron theary 4nd obtain

an expression for Weidman - Franz Law. (2+1)3
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The velocity of transverse and longitudinal waves propagating in Al is 3.1x10° m/s and 6.32 10°m:

respectively. Calculate the Debye characteristics frequency. Given density of Al 2.7 x 10° kgfm! an

atomic weight of Al-27. 3
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5. (a) Discuss origin of atomic magnetism.
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(b) Discuss Joscphson effect and uses of this effect,
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If curie temperature of a Ferromagnetic material is 727°C, then what will be the order of magnitude oj
exchange integral? (K, =1.38 x 102 J/K)
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=1.38%



