~ B.Sc.(Final) PHYSICS, 2015
T.3H. Solid State Physics Ist Paper  M.M.50
&R L1.(3) 1.9 et yepr o s it & A fafag
Write the name of Bravais lattice in cubic crystal system.

2.6.30 A, WW%KCIW%ﬁQOO)%WW@W

$IRTT | Find the interplaner spacing for (200) planes of KCI crystal of lattice
constant 6.30 A.

3. aﬁqaarﬁwaﬁmﬁﬁaﬁam@%ﬁaﬁl@aﬁ%?

Why do inert gases get liquified or solidified at very low temperature 7
4, B & & Jeq T [RET | Mention two main propemes ofphonons
5., g i-fees FareeeT et & ST [ty |
State the use of Fermi-Dirac - distribution function.
6. “ﬁaﬁ’lﬂlﬁaﬁﬂﬁwﬂmﬁ%ﬂ%@@@?ﬁ%”@mm |
Prove that mean free time of electrons is equal to relaxation time.

7%%?%8%%%%%% gﬁﬂwlulchmqusﬁ%?ﬁ@r
ﬁwﬁﬁsﬁaﬁ?wwaﬁm =10"°x m7' B

Calculate momentum of hole for ‘which electron with wave vector
© =10"x m isremoved fromanorbital in completely filled valance band.

8. SRl ® U=l 3l fofaT | State dielectric parameter's.
0 -] TR BT @ SR & 7 What s type-I superconductors ?
10. @WWW%B T @ Sl 8 | wfrg@aﬁu%@aﬁqﬁ

g9113u | A conducting sphere is placed in magnetlc field B
Draw magneticlines init.

qr-§ PART-B
gl 1.() FCC, Bccqafrcpa‘;i%mwaﬁsﬁaﬁrmzﬁm.
(A) Obtain'the basic vectors for FCC,BCCand HCP. aTeEar /OR

(3) x-mﬁéﬁaa?%%qmwﬁwﬁaﬁmﬂzﬁmﬁ?maﬂﬁm

que's equations for X-rays diffraction and use it to

e e+ Derive the Le

dt,duceBmg,gslaw i B% i
e 1.2, (41) T e ) @1 feferst et U (1= - ——F Kl
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A1d B g7 faaies & fr @1 7 S i : (i)izrrmm'@%
(ii) a1 Topsit & < st Frerariss e (i) &Te] St ferT el |

“ . " B
(A) The potential energy of diatomic molecules is U (1) = —?5- L

where A and B are positive constants. Calculate the following : :
(i) Equilibrium position (ii) Force constant between two molecules and
~ (111) The dissociation energy of the molecule. argar /OR
() 2t %1 fafire ST & SEAE Uy &l g il |
Describe Einstein model of specific heat of solids.
T TIL.3. (o7) T ST T ) e i | O Rrf saesi I
Fell T STeReTait T o aIgeT H T ST | -
~ Explain free electron model. Deduce an expression of density states of
one dimensional electron gas in metals. ~ 31gar /OR
(@) -y @ B HI | FEeA RiErd & SR, T [9ga-=eihdl &
=5 OT &T | Define Fermi-surface. Obtain the expression for electrical
conductivity on the basis of quantum theory. :
e IV. 4. (1) (i) R i {6 e e 3 gt S B gt T S
=) T ST ST SRS B HeN S G Bkl 51
(i) et STt 3ve F o @ St E= A4 Bk +CK’ B @ S 1
ZeqHT ST i | 3 —
(A) (i) Prove that the total number of possible states in an energy band of

a crystal is equal to the number ofprimitive cell init.
(ii) Energy of electron inaenergy band is E=A+Bk + CK’. Calculate the

effective mass of electron.” aeEr /OR
(a)aﬁﬁmaﬁéqwmmaﬁwﬁﬁﬁﬁwmeﬁiﬁa
e & R 85 & 2o T ST | |

(B) Discuss the nature of interaction between atoms in solids and obtain -
the expression oflocal electric field in solid-dielectric.

T Vo5, () @1—mﬁmma¢ﬁwﬁuwﬁmaﬁﬁq | Dy”
st o e e 4f° 587 5p° € 1 Dy’ STl S e ST S
ey Explain paramagnetic region by Curie-Wiess law. Dy’ "ions has outer

electronic configuration of 4f° 55’ 5p°. Determine magnetic moment of Dy”
0N, 379dr / OR

L) s e 2 % 7 o e P e ST 4 g
S HTEETT T O gAY % STE & | A I O S e |

What are superconductors ? Prove that the disappearance of resistivity
and Meissner effect in a superconductor are mutually consistant. Write

charge of Cooper pair.
W#HPART-CI.(i)GEWEUWWﬁWaI

(if) T T STETT % FCC fopvea & T sanfwdd T T[T & 2o
e &I | Py qalf # @ B de Ed (e, B 7 A T A €
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(100), (110), (111), (211) & (123) |
(1) Explain Miller Indices by giving example.

(ii) Deduce the expression of the geometrical structure for FCC crystal of
monoatomic basis. Which of the following planes (100), (1 10), (111), (211)
- and (123) must be absent in reflection diffraction pattern.

2. W@WW%WWW#WW@TWW
.Wﬁmeﬁaﬁ%ﬁrmﬁaaﬂaﬁm|mﬁmwéﬁm -

Obtain dispersion relation of a linear diatomic lattice: and discuss the
nature of acoustic and optical modes. Give the physical interpretation of'it.

3. ST 0 208 € s e e e e a1 i =
@Waﬁ?mwmaﬁmﬁaﬁﬁm — ©

. What is electron gas ? Derive an expression of electromc heat capac1ty_
for metals and differentiate it from heat capacity.

4. H@W@fwaﬂaﬁﬁmewﬁaﬁﬁv—ﬁ:ﬁm%%ﬁ
’Wlﬁﬁﬁﬁwag%ﬁﬂﬁﬁﬁmwlwqgm%? -

Solve the Schrodinger wave equation with the use of Bloch funcnon of
Kroning- Penney model. How does it lead to formation of energy band in

solids ?

5. PrfiRae o R %@Q Write the shortnotes ofthe followmg o
(i) 9o soigell & [ gewpE wghy 1 ‘

Magnetic susceptibility for free electrons. -

(i) Srfcremetehar % Bﬂﬂﬁf‘T | Applications ofsuperconductmty
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