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Answer five questions, taking one from each unit.

UNITH

1. What aredifferent classesof | atticeimperfections? Cd culate the energy
required for theformation of Schottky defectsinanioniccrystals.
5+9=14

2. Describewith suitablediagram the edge did ocation and screw
didocation. Find out an expression for didocation density of acrystal.
6+8=14

UNITHI

3. Explainthevariouspropertiesand important applications of
superconducting materials. Thecriticd field of niobiumis1x10°PA/mat
8K and 2x10°A/mat 0 K. Calculatethetransition temperature of the
dement. 12+2=14

4. What isSQUID?Explainitsworking and mention someof its
application. Calculatethecritical current of awireof lead havinga
diameter L mmat 4 K. Thecritical temperaturefor lead at 7.18 K and
H.(0) =6.5x10*A/m. 2+10+2=14



10.

UNITHII

What are nanomateria s? Write anote on nano wiresmentioning its
propertiesand application. Cal culatethe exciton Bohr radiusof gallium
arsenide (GaAs). Giventhat m = 0.067 m,, m = 0.45m, and

e= 12.4. 4+8+2=14

Define carbon nanotube. Discussthe physical structuresand applications

of carbon nanotubes. 2+12=14
UNITHV

Definetop down and bottom up approach. Write an essay on
lithographi ¢ techniquesof fabrication. Explain UV-V isspectroscopy for
characterization of nanomaterias. 4+5+5=14

Explaintheworking and advantages of atomic force microscope (AFM)
with anegt sketch. Explainwhy X-ray isused for crystal structure
Characterization. 12+2=14

UNIT-V

Writeanoteonthefollowing:
(i) Molecular and nano electronics
(i) Nanomedicineand drug delivery system

Explain photocatal ytic hydrophilic surfaces? Discussthemechanism of
photocatalytic hydrophilic surfacesfor salf-cleaning application witha
nest diagram. 4+10=14
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