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Third Year, Examination, 2018

Time : 3 Hours Max. Marks : 40

Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.

AC: UE Y U AT (40) 3l w1 & O AN (03)
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Section-A / Yls—&

(Long Answer Type Questions) / (€78 IR T2
Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9 %) marks each.
Learners are required to answer two (02) questions

only.
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A wue ‘P H AR (04) dF S WA A W g
W W B fo e A (95) dF FEiRd €
il &1 s F ®ad &1 (02) Tl & ST o
gl
1. What is Miller Indices ? How the Miller indices of a
crystal can be obtained ? Define interplanar spacing.

feR aaie /&1 8 ? G e & MeR qEdle
Y U fhy O € ? STRIdel SRTol Bl R
BT |

2. What do you mean by Brillouin Zone ? Find out

reciprocal lattice and Brillouin zone for a simple cubic
lattice.

ficqdl & | @1 e ® ? Wl " (SC) WA B
foTq Sgoshd STetep el fefdl &3 UTe lfory |

3. Find out the phonon dispersion relation of a
monoatomic linear chain.

TPURAD NG el & folU B« IRET0 qeee
o B |

4. Explain the Debye model of specific heat of solids.
3N @ IR oo & fou fears dfed @ e
HINTY |
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Section-B / Yrs—Yg
(Short Answer Type Questions) / (e ITRII Je)

Note : Section ‘B’ contains eight (08) short answer type

qre

1.

questions of four (04) marks each. Learners are
required to answer four (04) questions only.

gre ‘@ # 36 (08) g I T A M E
TR W @ fou AR (04) o feiRd E|
el a1 g8 ¥ dadt R (04) Y B IR <A
gl

What is van der Waals bonding ? Which type of
crystals does van der Waals bonding have ?

qUeR dTed 3MEEd @1 § 7 59 yeR @ fowcdl H
qIUSR AT MG TR el © 7

What is Frenkel defects ? Find out the expression for
Frenkel defect density in a crystal.

e QN 6 ded § 7 fodl fovea # Sufem
hebel QI B Al & foly A U I |

Calculate the glancing angle on the plane (110) of a
cubic rock salt crystal (a=2.81A) corresponding to

record order diffraction maxima of wavelength
0.71 A

(sin 5° = 0.0871)
T (P e fed (a-2.814) @ folU ORTGaH
B g4 Bife H I I 0.71 A &, a1 gl
IV T A T DI -

(sin 5° = 0.0871)
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Explain Drude-Lorentz theory of electric conductivity.

fag wreiad & ge-eive Rigrd @1 9l S|

Discuss the Kronig-Penny model in brief and explain
how it helps in the formation of energy band in solids ?

PIFT-U dfed @ 989 # fagqamr ST o gargy
f6 98 3l & Sl 998 & fEr H 59 yeR
TETIAT BT & 7

What is Hall effect in semiconductors ?

JATADT H BTl YITd BT IRAT DIV |

Explain photovoltaic effect. Obtain the relation
between photovoltage and photocurrent.

UG dAlecd YN Bl GHSISY | bR dleedl adl
YT URT & Hed G U DI |

Classify the magnetic materials.
DI UG BT GUHTBROT DI |

Section-C / GUvs—1T
(Objective Type Questions) / (@IS T)

Note : Section ‘C’ contains ten (10) objective type

questions of half () mark each. All the questions
of this Section are compulsory.

gus T H g9 (10) TS W A W 2| IS
T & forg s (1) sie FeiRd 21 e e
T e et |
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Choose the correct alternative :
el fadmey g

1. The atomic radius for fcc lattice is :

@ =
2
(b) ﬁa
4
4

(d) None of these
ol Hald B foc WD B (oY WRHTAD e
g

=l
Gl e
QD

(ﬂ) —a

4
(@) T @ 3 T

2. Diamond has Bravais lattice of :
(@ fcc
(b) bcc
(c) hep
(d) sc
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(@) sc

bcc lattice is reciprocal of :

(@) bcc itself

(b) sc lattice

(c) fcc lattice

(d) None of these

bee TTAE @1 FhA D @ -
(31) bce STTAD Bl

(@) scolTeld

(|) fcc SiTeTd

(@ ¥ 8 oK T

The unit of magnetic susceptibility is :

@ A/m

(b) A/m?

() Am?’

(d) No unit

FEHI YgRT H 7S ¢ :
(31) A/m

@ A/

@ A

) aﬂs‘ D Tl
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As the temperature approaches to zero, the lattice
contribution to heat capacity of solids approaches :

(@) infinity

(b) zero

(c) one

(d) any value

SNl @ S eTRAT § STld &1 AR a9 &
I BT AR G B 1T Bl T @

@) e
@ =
(@) @
(@) g @ M

Fermi temperature (T_) is given by :

(@) Eg/kg
(b)) kg/E.
(C) Eq kg

(d) None of these

w4l aroae frefaRad & 9 foge grr yelfa faar
ST 8 7

B-16) P. T. O.



7.

[8] PH-10
Separation between valence band and conduction band
IS measured in :
(@ meter
(b) centimeter
(c) mm
(d) electron volt

WD U8 TAT AT 49 & d/F & NI Dl
Y BT S E

(@) e

(@ <

@) .

(@) g die

The Hall effect occurs in :

(@) metals only

(b) h-type semiconductor only

(c) intrinsic semiconductor only

(d) All of the above
gl JTd bfed B ©

() @acr arge A

(@) @I h-UPR FgaTerdl H

(@) Dot 9 gD |
() Swad w1 H
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10.

[9]
The diamagnetic susceptibility is :
(@) always positive
(b) always negative
(c) zero
(d) one
yfergrIa@T ygfr el g -
(@) W<d D
@) 99 FTHSG

() I

@

Critical magnetic field of a superconductor :
(@) does not depend on temperature

(b) increases if temperature increases

(c) increases if temperature decreases

(d) does not depend on transition temperature
ferdlY rfcaTeter &1 spifcrer Fraabi & -

(@) T W AR E BRar @

() AN g8 W dedl @

(@) TUEH Bed W Fedl &
() wifdd auEH W) R T2 aRar @
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