- B. gc. (Final) PHYSICS, 2014 |
.3 H. - Solid State Physics  First Paper :
A - (1) T g § | 0 U9 (37) ateray (a) Esra"qﬁ'zm%-‘lf)gq, @r;da];:ﬂ’?%
U | Q) e asT HefF g E |
% L1, (31) (i) 519 e o1 B & ? U o1 3 e giegy 3o
What is Bravias lattice ? The basis vectors ofa lattice are
7 =3x ,5 " =3y and@ " =32(x +y +2 )
=6 AT I 4 ST RIRag | .
Find the Bravais lattice of this structure.
(ii) U STTereh § g Bice GHid T STded & ? aemsy |
Why afive fold symmetry in lattice is impossible ? Explain.
(iii) T3 6 foc T hop HXET 2] FHEGTT EHAT THeHH By 2 |-
Show that the packing efficiency of fcc and hep structure is same. OR
1. (=) (i) ST HHIGTT T IYANT H3 §U HA STIcreh Fasi 1 a1 a0 |
Derive th.e reciprocal lattice vectors using Laue's equations.
(ii) hep HTET & R e iRST ST HIRTT |
Determine the reciprocal lattice vectors of hep structure.
zohre 11. 2. (37) (i) §Tioka N bt o €Y ¥ ? & et & ot Y e |

What s inertgas crystal ? Mention the properties of these crystals.

(ii) T B & & et 2t R et 3 : U=-2v B

r r'’
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STeF o0 P 3.1 s e : (a)ar-awé (b e 7 e 9
; FHel |

(ii) The potentlal energy.of system of two atoms is glven as:

U= r— il 1%where a and B are constant. Calculate (a) bond length

(b) total energy released in formation of stable bond
(111)3[3@?I?El7qmzﬁmml . ' .
Explain hydrogen bonded crystals. . ¥@Er/OR - - :

2.(3 )(1)ﬁﬁﬁumqwﬁamﬁmaﬁaﬁamuw T <HoTeh UI<T g | -

Deduce an expression of the anSLty states in normal modes of three-
dimensional continuous medium. - , e

(ii) TR fEaTE S & | f‘éfﬁﬂ TOTEHH T g ﬁ‘%ﬂz |

Describe the normal mode spectrum of a one-dimensional diatomic lattice. 5
g 113 (a1) (1)%%@%?{%@1 | iR e LRI
ST GHES |

Define Fermi function. Explam the effect of temperature on Ferml-
Dirac Distribution.

(u)tﬁtﬁﬁﬁﬂé?ﬁ%ﬁéﬁ;ﬁ%ﬁ@ﬂﬁﬂﬁﬁﬁﬂqmﬁ%ﬂm
T DI |

What is Fermi gas ? Find the average va]ue of kmetlc energy of electron
gas at zero Kelvin temperature. '

(iii) a1z fp mgﬁwamw%VzSC é?ﬁ% el et & qH

Hﬁﬁ‘ﬁaﬁé‘l

(iii) Show that thermal conductivity ofa metal is 3]—\/ *3C., where

symbols have their usual meaning. | . &gqr/OR
3. (a) (i) Tt AT T PJIIEJHEI%%IQ |

Establlsh Boltzmann transport equations. . .

(ii) &gt @ geieriive fafire ST %1 i sid AT |
Obtain anexpression of electronic specific heat of metals.
T IV. 4. (37) (i) <ifE 779 faaet R i |

State and prove Bloch theorem.

(ii) ﬁewmmmwwa%%?@me@mmw%m
WB@&HW gmmwaﬁm% Sel a U o (Lattice)

Fradis e | -

(ii) What are Br:llloun zones-and Fermi-surfaces ? Show that first

e . ; : 2
Brillioun zone for a simple cubic structure is a cube of edge “where a
a

is a lattice constant. _ a194r /OR
4. (3) o1 ox feaferr fof : (i) ored amarat & ot oot iy,
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(iii) 3T &1 fes Szaifage Fada |

lowing :

(i1) ST & woyeiey &,
Write the notes on the fol

(Q_Fermi energy in semiconductors. (11) Local field in solids.
- (i11) Static dielectric constant of solids.

1 V. 5. (G:f) 11 &t e %ITY : Explain the following :
- () IR g 3HT Origin of diamagnetism.
(ii) angeT o Frepe | Magnetism in metals a7er / OR
5.(3) SAir=ctes Tea ) SR Riar B aui R |

(B) Describe the thermodynamic theory of superconducting transition.
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