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Evaluate the packing fraction for simple cubic structure.
2. ST TG, T RS & TR R B YR 3 |
Define the space lattice, basis vectors and translation vector.

3. PREeT H sl T i SaTeteT aid queah |

Explain the covalent bonding in crystal with example.
" 4. ST et q S Tt P AT B |

Define the cohesive energy and Ionization energy. |

5. T BT B Sl &K 7.05 €V R 1 300 k A9 W 38 i RS

F A | The fermi energy to copper is 7.05 eV. Calculate its electronic
. specific heat at 300k. - - -

6. 27°C W fieeX %1 fga =@ 6.22x10'mho/m T ST =
423w/m.k 3 | AT |&T 5 ® | The electric conductivity and thermal

- conductivity of silver at 27°C are 6.22x10'mho/m and 423w/m.k,
respectively. Calculate its lorentz number. | |
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What is periodic potential ? Write down its properties.

8. n-type d p-type e % RTQ HHl oot &T l STRE EIT HHSAST |

Explain the Fermi energy levels in n-type and p-type semiconductors
using diagram. L | |

9. gHEI% T919 @ G99sY | Explain the Isotope effect.
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What is Larmor precession ? Give formu!a for Larmor frequency.
ar-q PART-B 3% L 1. (%) % 3t Free @E &% 3509 a9 (fec) I
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Copper has face centred cubic (fcc) crystal structure. If its atomic radius
is 1.278A° and atomic weight is 63.54 then evaluate following,

(i) @& %1 79 | Density of Copper. (ii? (321) ek gawiss At ot @ wem
gd 1 Distance between planes of Miller indices. (321) L /OR

(E)Wlﬁﬁqﬂﬂﬂ“hmawm% ? W:%mm(bcc).ﬂm%m
ggal Tl %0 | What do you mean by geometrical scattering factor ?
Calculate its value for body centred cubic (bce) structure.
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.Deduc_e the dispersion relation for a one-dimensional monoatomic
lattice and show that it behaves like alow-pass. | s / OR

(3) (i) ShEeetl ¥ i v it TeeT qur 26 ST R |

Explain lonic bonding in crystals and write its characteristics.

(if) Nacl fSheedt & fo S Fraries & womn st |

Evaluate th&value of Medelun g constant for Nacl crystal. |

T 1003, (o7) 7 71 %) GHeET qoT o) Suaii dr vt &y |
Explain the Hall Effect and describe its applications. SEar/OR -
(@) &t e faaeer # ot oot ot GRwfe # qan <eis B W o &

- TIYH % e ORae e g & R on Wbt R-(Ey = ok W @)
Define the Fermi Energy in Fermi-Dirac distribution and show that -

change in Fermi energy with temperature can be given by following -
expression-E,, = Fermi energy at ok - |
1 [(akTY
Er EF(U) 1 "1—2- _E_}.-((,: l | - . | i
T IV. 4. (1) 3l & 998 & fAwior &t goemen aur afvia oo ok & -
ITHG BT A HU | 3D STER TR AT, FET G D! B et b | .
Explain the formation of bands in solids and describe the origin of
forbidden energy gap, On basis of it, classify the conductors, semi
conductors and insulators. | EEr/OR -
() A & T ZH | 1 AT © 7 gae Ao A auesT qr
g forfia S & e s@ s A L , |
What do you mean by cffective mass of electron ? Explain its physical
significance and evaluate it's value for a one dimensional lattice.

1S V. 5. (o) arggeahia uel % e e e 1 fademn i qer
Zqlizd fp o werl & fag e 99 (X), T (1) & Fepargardi e g 1

Discuss the “classical theory of paramagnatism and show that for
paramagnetic materials the magnetic susceptibility (X) is inversely
proportional totemperature (T). | 3ET / OR
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Describe the Meissner effect for super conductors.

-§ PART-C 1. A | | ; | |
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Discuss the diffraction of X-rays from crystasl and setup the Bragg's

diffraction law.
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Describe the experimental setup 0 determine lattice constants using

Bragg's method.

5 S e e e  fare ST S A AV S e g ol
E—— s e Rk

Scanned by CamScanner



o mm \— ey — .

Des.cribe the Einstein's model for specific heat of solids and deduce
expression for specific heat. Also describe limitation of Einstein's theory.
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Using Sommerfeld theory, deduce expression for electrical conductivity
of degenerate electron gas. |

4. <G T AT HY AR 3E s PR q gee geEar § o ofged @
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- State and prove Bloch theorem and with help of it explain the allowed
and forbidden regions in solids.

5. aTfmTes R B g BCS R @1 sieRemelt @ e #F 9o &3
T SHh! FETGT | ATl & {61 IO bl THAET ST Hebell 2, I8 sy |
Explain the postulates of BCS theory for super conducting materials in

details. Also write which properties of super conductors can be explained
using it.
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