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All questions are COMPULSORY.

Figures to the right indicate FULL marks.

Use of non-programmable CALCULATOR is allowed.
Draw neat and labeled diagram WHEREVER necessary.
Assume suitable data if necessary.

Constants :

Q.1

" diffraction due to single slit.

Q.1

Q.2

Q.2

Q3

Q.3

Q4

Q4

e=1.6 x10"? C

me=9.1 x 103! Kg

h=6.63 x 1034 J-s

mp=1.67 x 10°?’ Kg

Na = 6.025 x 10> atoms/gm-mole
¢ =3x10% m/sec

Obtain the condition for principal maxiergn%l minima in Fraunhofer

N

Find the angle of diffraction in first 6_‘\r if a light of wavelength
7 x 10”* cm incident normally on the pla‘.%:ransmission grating of width 4

cm having 17000 lines. e v
ORJQJ
Discuss : @

e ]
i) Double refraction in Calcite dgystal
ii) Dichroism in Tourma]ine(gstal

Discuss the characteris@sfroperties of LASER and explain construction
and working of singlefHetero-junction laser.

V" or

N
Explain the foma@f LASER speckles and construction and working of

He-Ne laser. \:3,

Discuss Fermi Dirac probability function and show that £, = Ec+Ev

for

intrinsic semiconductor.

OR,
What is Hall effect? Derive an expression for Hall voltage and Hall
coefficient.
A copper strip 2.0cm wide and 1 mm thick is placed in a magnetic field with
B = 1.5 wb/m?. If a current of 250 A is setup in the strip, calculate Hal
voltage that appears across the strip.
Given Ry =6 x 10° m’/C |

What are nanoparticles? Explain electrical, magnetic and mechanical
properties of nanoparticles that differ from bulk fofm,

OR
What are quantum dots? Explain synthesis of nanoparticles by chem
method and growth by LAMER diagram. Y chemical
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Q.5

Q.6

Explain various modes of operation and working of atomic force microscope
(AFM).
OR
Explain focusing of charged particles by electric and magnetic field.
A beam of electron accelerated through a potential difference of 1500 volts

enters perpendicular magnetic field of 100 x 10 wb/sqm. Find the radius of
curvature of the beam.

Write a note on :
i)  Electro and magneto rheological fluids
ii) Active smart polymers

OR

What are persistent currents in Superconductors? Discuss Type-I and Type —
II Superconductors.
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