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Note .— The question paper is divided into three Sections
A, B and C. Write answers as per the given

instructions.
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Section—-A 7x1=7
(Very Short Answer Type Questions)
Note .— Answer all questions. As per the nature of the

question delimit your answer in one word, one
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sentence or maximum up to 30 words. Each

question carries 1 mark.
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1. (1) What is meant by ‘reciprocal lattice’ ?
‘gfacit Steteh’ 1 = g ¥ 2

(i) What is the difference between intrinsic and

extrinsic semiconductors ?

AN R 9@ SAgaers § 1 TN ¢ 2
(ii1) Explain the concept of the Fermi level.
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(iv) What is the Hall effect and how is it used to

measure charge carrier concentration ?
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(v) Define the term ‘dielectric constant’.
‘e feerien’ T oted T ¥ 2
(vi) What is the difference between

ferromagnetism and antiferromagnetism ?
HIEAfeT R TR & de #® AW
T2

(vii) What is a Josephson junction ?

SR SR R T ?
Section-B 4x3%=14
(Short Answer Type Questions)

Note — Answer any four questions. Each answer should
not exceed 200 words. Each question carries
3% marks.
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. Given a cubic crystal with lattice constant aaa,

calculate the interplanar spacing for the (110)

plane.

aaa o e o seR ffea & fau (110)
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. Explain the method of powder diffraction.

TeeX faadq =t fafy w1 gu=msT |

. What is Frankel defect ? Derive the formula for

the concentration of Frenkel defects present in a
crystal.
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. Define phonon and describe its characteristic

properties.
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6. Describe the phenomenon of ferromagnetism.
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. Explain the concept of specific heat capacity in
solids. How does the Debye model improve upon

the classical Dulong-Petit law at low temperatures ?
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. Calculate the change in conductivity of a
semiconductor with electron and hole mobilities of
9,000 cm?/V.s and 500 cm?/V.s respectively when

exposed to light.
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9. Explain the concept of flux quantization in

superconductors.

sifqerershl H T FETUSIRIUT I STAMROM W
HHEATRT |
Section—-C 2x7=14
(Long Answer Type Questions)
Note .— Answer any two questions. You have to delimit
your each answer maximum up to 500 words.
Each question carries 7 marks.
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10. Describe the band theory of solids.

ne
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11. Discuss the significance and applications of

superconductivity.
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12. Explain the various optical properties of solids.
2 & fafe= stifesa 1ol = I9emsy |

13. Explain Langvin’s principle of paramagnetism.
Prove that magnetic susceptibility of paramagnetic

materials is inversely proportional to the absolute

temperature of the substance.
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