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Note :

Note :

The question paper is divided into three sections A, B and
C. Write answers as per the given instructions. You are
allowed to use a non-programmable calculator, however,
sharing of calculators is not allowed.

JEULYS '3’ T AT ' A @us| H i g | e Wue b
FCeMTIaR "ol & IR SN MUl 7 Tt aret

heTdelcid IUANT T FHART § IR~ heAeicy B gRATaRUl

&t arHfer TE Bl

Section - A 8§x2=16
Section ‘A’ contain 08 very short answer type questions.
Examines have to attempt all questions. Each question is of 02

marks and maximum word limit is 30 words.
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“Wavefunction of the electron in a crystal have the form
v, (r)= uk(?) exp (ik - 7 ) where u, (r)= u, (r +d)”Who
gave this statement?

“fpeedl H selggH BT ORI e B w9
v, (r)= uk(?) exp (ik -r) Glgf/ u, (r)= uk(7+ d) %I”
feherT g e feam ar?

Suppose energy E of an electron in a one dimensional lattice
varies with wavenumber k as E =2k + Bh’k’> where B is
constant. Find the effective mass of the electron.

gMT fF 3N H o forfly Siretes o selde™ & el E,
I k, & 1 E = 2k + Bh2k> 6 avg uRaffa & <&
2 STl B 3R B1 SolagH @1 W GIH ST o
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(ii1))  Suppose in a crystal, a lattice plane cuts intercepts of a, b
and 2¢ along the three cystallographic axes. Find the Miller
indices of the given plane.
U fohveal W U STTete el a, b AAT 2¢ & 3Fd: TGS A
foheeatta a1ell W dred ¢ df iU U ddt & e gadie
SIS
(iv)  Ifdielectric constant of the solid medium is 1.05, then what is

the value of the electric susceptibility of the medium?

IS Toh ST A1 BT WAL 1.05 8 A1 A1ead &t ferd
Ugfl T T4 T g ?

(v)  If primitive lattice vectors of the simple cubic crystal lattice

A —> ~ —

are c?=%i, cz=%j, c3=%1€ then find the reciprocal

lattice vectors for this lattice.

I WA T Sl b IS A HRIdID

— — —

e =451 c2=%j‘, c3=%l€ g dl 39 STed B goohA
STTeleh AT ST hul

(vi)  What do you mean by magneto resistance effect?

"'JrghIT URRIY 9T & 37TehT a7 ey g ?

(vil)  “If impurity of Boron is added to intrinsic semiconductor then

it becomes N type semiconductor.” Is this statement true.
"G AT erefaTered § aRM hY refs el Sidht g @ I8
N TefATeTeh & ST g7 | T I8 e A g 2
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(viii) In X-ray diffraction from crystal, for second order diffraction
scattering angle is 60° and interplaner separation is 6A°,
then calculate the wavelength of the monochromatic light by
Braggs law.
fheeeT @ TaT fopeur et o forq foclta apife & e
o foru fA&io pIor 60° &Il & T Tl & Hed IRER
6A° & AT ST o 7RI T IUANT DRl gV Tehqul TepraT ehl
RIS ST |

Section - B 4x8=32
(Short Answer Questions)
Note : Answer any 4 questions. Each answer should not exceed
200 words. Each question carries 8 marks.
(avs - 7)
(TSR aTel Ue)
die: el IR Tl & IR QIRTUI 3T 3 ITR Dl 3TeehaH
200 reqi H URRAT DI udes Ue 8 el @ gl

2) What do you understand by grain boundaries?

I gRefTett & et @@ dreqdf g2
3) What do you understand by Hall effect?
glet TG & 3T T A 817
4) Make the diagram of CsCl structure and explain the basis for this

structure.

CsCl AT BT §13T TAT SHD MR Pl FHSTIN |
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Derive the expression of the packing fraction of the body centered

cubic crystal.

3T: hicd TR fohveet o foTq Agper TUTieh T SsTeh AT vl |
What do you mean by Hysteresis effect in ferromagnetic materials?
AR graed & ugrdt § e T & 3T T HEd /e
Write a short note on Drude Lorentz theory of electrical conductivity
of metals.

TRl i faed TTethdT & § g ol Rigid WR Hfare feoguft
fora|

Write the main characteristics of glasses.

A & e JuieH foral |

Explain the Entropy phenomena in superconductor.

afcraTetsd & forw derdt yuTg bl aHeman |

Section - C 2x16=32
(Long Answer Questions)

Note : Answer any 2 questions. Each answer should not exceed in

500 words. Each question carries 16 marks.
(TS - =)
(el TR T9d)
fopeal 2 Ul & IR GARTI| AT 0 IR DI AfrehaH
500 reql H URHIHT DRI U TT 16 37l Pl g

10) (1) Explain the Fick’s first law for steady state diffusion.

TR araer foRaRur & foIw fohes (Fick’s) & g2 a9 &t
3N |
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(i1) Explain the ionic polarisation of the material.

ugref & SR G DI SIS |

11) Explain the Debye model of specific heat of solids.
ST &Y fafdrse o7 & fZ9TE ATeot 6l ARAT B
12) (i) Explain the paramagnetic cooling.
SFghIT ftaer a1 FHsan|
(i1) Explain the working of the Ruby LASER.
el TR T PRIV Pl A3 |

13) (i) What do you mean by ferroelectric materials?

RIsaifded ugref & 3T T FHEd 8 P

(1) By using curves M versus H and H versus T, explain the type 1

and type 2 superconductors.
M I Hd |1 T H BT TP A i DT I B g4
YHR — 19 JBR — 2 AfATed! DI THSR|
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