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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.
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Section-A / GVs—d

(Long Answer Type Questions) / (€T SR 7%)
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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Discuss Laue conditions of X-ray diffraction from a

crystal. What are the applications of the Powder
method of crystallography ?
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What do you mean by spontaneous magnetization ?
Derive and discuss Curie law for a ferromagnet.
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What do you mean by normal modes ? Derive an
dispersion relation for a monoatomic crystal.
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What do you understand by extrinsic semiconductor ?
Discuss the position of Fermi level for intrinsic and
extrinsic semiconductors. State the conditions under
which an extrinsic semiconductor may behave as an
intrinsic semiconductor.
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Section-B / Yrs—Yg
(Short Answer Type Questions) / (e ITRII Je)

Note : Section ‘B’ contains eight (08) short answer type
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questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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What do you mean by isotopic effect ?
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Discuss formation of Cooper pairs.
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What do you mean by effective mass of an electron in
the solid ?
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Discuss dispersion relation of a di-atomic (ionic) solid.
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Show that Laue condition of X-ray diffraction is
equivalent to Bragg’s law.

ey & vaw-famor faads 2q o @ ot s
® IS 2|

P.T.O.



6.

[4] PH-10

Outline the properties of reciprocal lattice vectors.
GTHH Sllcih AT & TON Bl N@ifhd DI |
Discuss Ohm’s law using free electron theory of
metals.
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What do you mean by van der Waals’ bonding ?
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Note :

1.
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Section—-C / us—T[
(Objective Type Questions) / (A&ITS )

Section ‘C’ contains ten (10) objective type
questions of half % mark each. All the questions

of this Section are compulsory.
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Which one of the following types of the bonding may
be directional in nature ?

(@)
(b)
(©)
(d)

lonic bonding
Metallic bonding
Covalent bonding

van der Waals’ bonding
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Multiplicity of (111) Bragg’s spot is :
@ 1

(b) 4

(c) 6

(d) 8
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(@ 4

@) 6

) 8

PH-10

Number of lattice points per unit cell in a FCC crystal

IS :

(@ 1
(b) 4
(c) 6
(d) 8
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If 1 is the intensity of first order diffracted X-rays form
a set of parallel planes having interplanar spacing d,
then the value of the intensity for the set of parallel

planes having interplanar spacing (%) will be :
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The resistivity may be written in general as :
@ p=po+al
(b) p=po+aTl?

2|

(© p=po+bT
d) p=po +aT +bT®
where, a and b are constants.
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(@) p=po+al?

(@) p=po+bT°
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Choose a correct statment from the following :

(@ lonic solids are crystalline, brittle and optically
transparent.

(b) lonic solids are amorphous, tensile and optically
transparent.

(c) lonic solids are amorphous, brittle and optically
transparent

(d) None of the above
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The magnetic susceptibility of a paramagnetic
substance may be written as :

@ x=%

C
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(©)

C
T+ Tc

@ x=

where C is a constant and other symbols have there
usual meaning.
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8. The packing fraction for SC, BCC and FCC crystal are
fsc, facc and frcc respectively, then :

@ fsc > feec > frec
(0) fsc < feee < frec
© fsc < frec < faec
(@) fsc > frec > faec

SC, BCC @1 FCC WhIcH & Wepel 3% HATL:
M foc, facc &, a1
@) fsc > face > frec
@ fsc < feec < frec
() fsc < free < face
() fsc > frec > faec
9. The maximum value of C, is:

@ R
(b) 2R
(c) 3R
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10. M; and M, are the mass of Na* and CI- ions
respetively while u and v are the maximum velocity of

Na*ion and Cl-ions respectively, then for optical
modes, we have :

1 1
a) =Mu2==M,Vv2
(a) > M 5> V2

(b) Myu2=M,v

() Mu=-Myv

d) Myu? =M,v2

Na+ T Cl- 3MEFl &1 S&MH A M, 71 M,
g @1 Na+ 3R Cl- M &1 ffida o T u
qr v B, O e A $r § g e €

1 1
(1) EI\/Ilu2 :EMZVZ
@ MuZ=M,v
@) Mpu=-M,v
@) Mpu? =M,\2
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