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Attempt any three questions from Q2 to Q6
,Assume suitable data wherever required
Figures to the right indicate ffil marksfor,that question

Attempt any five out of Six (3 marks each)

Iclentify whether the vecto r E : xz i. * xy j + yz fr is Solenoidal. ?

If a star radiates energy at the rate of 5 x 1g20 1r-1, Calculate the rate at which its mass is

decreasing.

Optical fiber has a numerical aperture of 0.20 and the refractive index of the cladding is

1.59. Calculate the acceptance angle of the fiber in water which has a refractive index of

Explain the Stimuiated emission in Laser.

Select the wavelength of light for which the second mininfum coincides with the third
minimum for the wavelength 4000 A.
Explain the method of Ball Milling to prepare nanomaterial.

Q.2, Attempt All Questions

A What is Plane transmission grating? Explain resolving power of the diffraction grating.
A plane grating resolves fwo lines in the second order. Calculate the grating element, if
d.7: 6A,A: 5.5 x 10-scm and the width of the ruled surface is l.5cm.

B With neat and labelled energy level diagram explain the working of He-Ne laser.

Q.3. Attempt All Questions

A What are Lorentz transformations? Obtain transformation equation for Time dilation.

B What are the different types of Sensors? Explain the Humidify sensor in detail.

Q.4. Atternpt All Questions (5 marks each)

A Interpret the conrlitions for maxima and minima in a single slit Fraunhofer diffraction.

B What is divergence of a vector field? Show that divergence of a curl of vector is zero.

C With €l, n€at labelled diagram explaining the construction and working of a Tunneling

electron microscope (TEM).
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Q'5.AtrternptAtlQuestions(5markseach).....
A f)btain Maxwell's equation which describes how the electric freld circulates around$h"'

cimevaryingmagneticfieldinintegra1formanddifferentia1ro'm',.
BExp1aintheU1trasonicSensorindbtail.','''r.
C What is Holography? With ncat diagrpr.n explain the reconstruction process of a

hologram '

Q",6. Attempt three questions (5 marks each) **5

AWriteapp1ications.of,nanotechno[ogyindifferent.fie1ds.

B Derive an expres.sion for NUmerical Aperture of a step index fiber, '''',;"

CDifferentiatebetweenStepindexandGradedIndex.
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