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E:}Einﬂﬂl%j z  Sardar Patel university
B.Sc. Semester V Examination o
Subject: Physics Course Title Solid State Physics
Course Code: US05CPHY03 '
Date: 26/10/2018 Time: 10:00 A.M. to 01:00 P.M. Total Marks: 70
Note: Frtdary '

(A) All the notations have their usual meaning
(B) Figures in the parenthesis at the right side of the questmns mdmate the marks

Quel: Multiple Choice Questions (Attempt All) S [10]
1) Which relation is correct for X-ray diffraction study?
(a) A=Ec/h
(b) A=hc/E
() A=hE/c
() A=E/hc
2) X-rays haveawavelength to an atomic lattice.
(a) Comparable
(b) Not comparable
(c) Large enough
(d) Very different
3)  X-rayshave _
{a) High frequency
(b) Short wavelength
(c) Both (a) and (b)
(d) Longest Wavelength e Depee eiyre T e i
4)  Minimum inter-planer spacing (n=1) required for Bragg’s law diffraction is -
{a) A/4
(b) A
(c) 2x
(d)A/2 JEE
5)  With the help of free election theory, one can epram
(a) Opacity of the metal
(b) Thermal conductivity and electrical conductivity of the metal
{c) Luster of the mefal ' -
' (d) Defects in the metal | o
6) © Modified formula for Hall Coefficient by Lorentz with respect to Drude
model is
(@) Ru=-n/e
(b) Ra=1/ne
(¢) Ru=-3ne/8m
: (d) Ru=-(1/ne) (3n1/8)
7) . Color centers can be generated by
(a) Conducting electrolysis
(b} Immersing the crystals in color
(c) Injection of artificial paint in crystal
(d) None of the above (NOTA)
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| n-type senuconductor can be made by usmg following impurity:

(a) Hexavalent
(b) Multivalent
(c) Tetravalent
(d) Pentavalent

Any material engmeered at nanoscale to perform a particular task can be :

referred as
(a) Polycrystalline material
(b) Self-healing material
(c} Smart Material
(d) Carbon nanotubes

Something that makes a chemical reaction faster can be termed as
(a) Panelist
(b Catalyst
(c) Analyst
(d)None of the above (NOTA)

Answer any TEN questions in brief.

When electron diffraction techniques are used?
State the Bragg’s law.

State the properties of X-rays.

Explain Fermi gas.

What is type II superconductor?

What is magneto-resistance effect?

What do you mean by intrinsic semiconductor?
What do you understand by color center in the crystals?
What is photoluminescence?

What is nanotechnology?

Explain molecular synthesis,

What do you mean by self-healing structure?

Discuss in detail the Ewald construction for X-ray dlffractmn

Mention advantages and disadvantages of XRD w1th compared.to other

methods,
OR

Derive 2dsin6=n),
Explain the properties of reciprocal lattice.

Discuss in detail: Hall Effect
Describe at length: type I and type II superconductors
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OR

Discuss the Drude Model for free elec..tron.-

Derive the expression for the heat capacity for electron gas.

Explain in detail:
(i) Photoelectric effect. |
(i) Photoluminescence.
OR

Explain mobility of the charge carriers.
Discuss effect of temperature on mobility.
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List the tools for measﬂfiﬁg:hanostrucfures; Write detailed xioté_on Electron |6}

microscopy.
Explain nanoscale bio-structure.

OR

Write detailed note on Smart materials.
Explain nanoscale crystal growth.
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(2) A=Ec/h
(b) A=he/E
(c) A=hE/c
(d) A=E/hc
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(d) Ru= - (1/ne) (31/8)
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