Paper / Subject Code: 24345 / Physics: Solid State Physics

-

Time: 2 % hrs. ; i T -~ Marks: 75

N.B.: o
All questions are compulsory.
Figures to the right indicate full marks.
Draw neat diagrams wherever necessary.
Symbols have usual meaning unless otherwise stated.
Use of non-programmable calculator is allowed.

“ Constants: Boltzmann Constant: 1 m 102 J/K
Planck’s Constants: 6.626 x 10 Js
Charge of electron e = 1.6 x 109 C
Mass of electron me= 9.10

Fo g e B

09 x 10° kg
Avogadro’s number N = 3.023 x 10 /kg mole

1. (a) Attempt any one: -

(i) With the help of a neat ﬁbﬂﬁbd diagram, explain seven types of crystal 10
systems of fourteen types of Bravais lattice? Explain Miller indices of
lattice plane.

(i)  Derive an expression for separation between the Miller planes in a simple 10
cubic crystal in terms of Lattice parameter.

(b) Attempt any one: -

(1) Explain the terms: 5
a) Basis b) Coordination number c) Primitive cell
(i)  The atomic radius of Silver having FCC structure'is 0. 152 nm. Find the 5

mtexplanar spacmg of (2 3 1) and (l 1 0) planes

2. (2) Attempt any one: -

,};_,- O What isytedemaqn-l?ranz lew? Denyé"ihe relation between electncal 10
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3. (a) Attempt any one: -
AR Expl_ai_n how materials can be classified into conductors, insulators and
semiconductors on the basis of the E-K curve for the material.

(i) Wlth tbe W of whematw diagram of energy band structure for an

semiconducts Denve the expression for electron concentration
(n) in ﬂhﬁ intrinsic semiconductor at temperature T°K. Write down the
“expression for m\mmratlon (p) Obtain the expression for the Fermi
energy in the semicon
(b) Attempt any one: -

(i) Writea short note o 1 p-type and n-type semiconductors.

(ii)  The Hall valtage&r the sodium metal is 0.001 mV measured at
I =100 mA and mﬁmeﬁc field 2 wb/m?. Thickness of the specimen is
0.05 mm. Calculate the number of carriers per cubic m in sodium.

4, (a) Attempt any one: -

(1) Explain the band structure of an open circuited p-n junction with the help
of neat diagram. Derive an expression for the contact difference E¢ of the
junction.

(i)  Explain Meissner effect and hence derive London equation in detail in
case of superconductors.

(b) Attempt any one: -
(1) Draw the volt-ampere oharactenstlcs of the p-n Junctlon diode. Explain
3 how they depend on the temperatiire. :
e . ;,;;? i (i) \The lead matenal works as:a superconductor at‘*a temperature of 7.26 K.
& & If thq:prmcal magnetic field at OK’;wf is 8 Jd“'Os A/m then calculate the
éoc *" cnu&il magnetlc field iflead at SK. <
e N $
& 5 &ﬁ’h‘empt any:ﬁve‘ wllNEL i A
L Q\- % 0 T T:,.‘
::** ; \‘-j:"" (1)_“-\ Planes mtercepts to the axls 6a, 2b 313 Find the Miller indices.
& ,:,‘._{“1) qu 31mple cubic lattlce show that, the ratio of density of points in (111)
-~ o :and (1 10) plane is 0: 82. '
o A
- Ay et
(m) Fmd the probability of an- électromc state being occupied at 300 K
: temperature if the energy of the state is 0.2 eV above fermi level. Does
the probability remain the same for the state that is 0.2 eV below?
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has a resistivity of 1.45 x 10® Q-m at room
ric field of 200 V/m along the wire, calculate the
velocity of the electrons, assuming that
Beongin’. |

, of side 0.4 nm, what will be the free

\) e ot side 0.
-Br-illpuin zone?
(vi) holes of a s1hcqﬁ’single crystal at 27°C
2 V-lg! respectively at 27°C.
(vii) n when p-n junction is forward
constant for germanium is 16.

(viii) cmm @




