16/B. Sc. (Final) PHYSICS, 2016

B. Sc.l (Final) PHYSICS, 2016

‘ Solid State Physics |
T.3H. First Paper ' : M. M. 50
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T & Part A 1. 37919 iftaeh Ud e Hiftamt  oraR iR |

Differentiate between primitive cell and unit cell.
2. T ST & ol SR AR ¥ - 33 oo a1 am 2 | ,
- Primitive basis vectors for a lattice is : What is the nameé of Bravais lattice ?

7 =3x,F =37, T =3+ +2)
: 2

3. 308 S 12 ? Whatare directional bonds 2.+
4. 0d BT SAEN A9 662.8 K & R1T ag~= ammafiy &1 aitea FRT |

Calculate the Einstein frequency for Einstein temperature of copper 662.8 K.

5. T %1 Bt So1l 7.05ev &7 Soargi &NT 50% raeand gRa & @ st
P FHell 5d HINY | Fermi energy of copper is 7.05ev and 50% states are
occupied by electrons. Then determine the energy of electrons.

6. =1 a9 W) T -5t e a1 a0 T @ 7

What is the meaning of wiedemann-franzlaw at low temperature.

7. ek Seters e b1 T ST © S8 [0 =iieh-Te R |

What is the meanirig of Bloch electrons ? Write Bloch function forit.

8. ferelt fopeed & Tl 478 % fE1E) &R & U1 Seft 1 A 8 E=—10" K Joule
a7 ForeTT &7 YTl 5egH &4 HINTT | The energy near the valence band edge ofa
crystalis given. E= —~10™" K" Joule Calculate the effective mass of hole.

9. K ST 1 &l Sl faware 35°3P % K et a1 b oot st
FHifT | K ions has outer electronic configuration of 35’3P°. Determine
magnetic moment of K" ions. '

10,4 wd T 3 o1 ST U et T 3 R o Ty |
X

| . . .
: — T fi tic and ferron
Sketch the graph between Xand or paramagnetic erromagnetic

materials.

ar-a PART-B 3% L 1. (&) fos i 6 o @iid st & (hkl) 7t 1 feom
[hkl] <<dq 2l 2 | Prove that [hkl] direction is normal to the (hkl) in cubic

cyrstal. , Stear/OR
(1) A1 IR, ETERTCH 1 STAT T SR Seres AT = g |

Using Von-Laue's equations to obtain reciprocal lattice vectors,
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LS H 2. (&) (i) STEGIoT ey =y {er=T IR | Discuss hydrogen bondings.
(i) O 17T sTrafors et 3 o Hogn e o o e 1
Evaluate the madelung constant for a linear jonic crystal.  &rEgar/OR

(%) T iR B e ey sires 41 o P o e foré e
Waﬁ%f&fﬁ:(—&)@ﬂﬂﬁmﬁé‘cﬁ%l K

Prove that the heat capacity in Debye approximatilon atlow temperature
of one-dimensional monoatomic lattice is proportional to T

GD .
TR 113, (of) S 57 1 o e | w Rty et & gt o
SRR TITeret St 1 =HoTeh TR ST T T T |

Define energy density. Obtain an expression of ziverage kinetic energy
of electrons at absolute zero in one dimensional metals. = 39gqr /OR

(1) Bt sreirer oo ® ? g v Rifw | g & A & Rig 2 e
T TGN [H THIT YA & ? What is Hall effect ? Give theory of it. How does
use Hall effect for the measurement of magnetic field ? | ' :

£ IV, 4. (o) it v o) R Ry e |- |

State and prove Bloch theorem. . | 3EEr /OR

(%) (i) P sfverem &t §7emET | Explain the concept of holes.

(i) IS8T H g  SHAEE & HAR W Tl ud o At F oo
FITT | Distinguish between insulators and semiconductors on the basis of
occupation of electrons in bands. ,

ZHT; V. 5. (31) Ui T & B B 9o e | |

Describe the ori gin of diamagnetism. | a9 /OR.

(=) -1 U rev-T1 Sifa=erht b HEET T g9 SRR RiRaT |
Explain the type-Iand type-IT Super conductors and applications of them.
" qr-9 PART-C 1. ["=ifafed I THSET Explain the following :

(i) feferia e | Two dimensional lattices. :

(i1) AT T &1 | Atomic Scattering factor.

2. (i) 31 e % et & 707 9 iR

Mention the properties of crystals of inert gases.

(i) I 2T 2 ? g7 STfdyererait et ferfag | |

What is Phonon ? State characteristics of them. :

3. STTHE Zoidg 19 &1 [qEd areeha &1 Zoie Seesti SIRET FHm &
394N T 509 @Y | Derive an expression of electrical conductivity of
degenerate electron gas by the use of Boltzmann transport equation.

4. TErega Hqued 91 € 7 U A1 H A SelaeHl & el WX o e SR et
% 7 " o[ & Fafnfia -t & o fogen ot @ e SRy |

What are Brillouin Zones ? How are they related to the energy levels of

an electron in a metal ? Draw the Brillouin zones for a two dimensional
square lattice of side "a".
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() oo RN AR - Write notes on the following :- |
(]) E T BT [HETT 1 Molecular theory of ferromagnetism.
(i1) 3= A9 SiierelTgs avfereimers o 57 Torerd | |

High temperature oxide superconductors and their properties.
m 27¥¥Y . T = & - = :
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