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PART <A

Q.1 Explam, why the surtace of i soap bubble illuminated with white light exhibits many

colours”
Q.2 Explan, Rayleigh criterion of resolving power.

Q.3 Explain. the physical significance o wave function ¢
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Q4" What do you mean by coherence of light” 1]

Q.S What do you mean by Numerical Aperture of an opuical fiber? 3]

Q6 Wha are active medium. population inversion and pumping in reference to laser

action? [ 3]
Q.7 Describe i boef the formation of encrpy bands in sobids RY!
Q.8 What are “Hall effect” und “Hall ficld”” | 3)
Q.9 Explain the displacement current 13
Q.10 What do you mean by divergence and curl in reference 1o the statie fields” | 3)

Q.1

)3

PART -B

Prove that the square of diameter ol black Innge 1s propormional o the natural number
n case of newton's nogs. Why do we obtwn a dark center at the newton's
nngs”? [T+3=10]
A grating is made of 200 wires per o placed at equal distance apun. The diameter of
cach wire i 0.028 mm_ Calculate the angle of diffraction for thind order spectrum if the
wavelength of light used is 6000 A” . Also find the absent spectra, of uny [7+3=10]

The wave function of u particie s the ground state in one dimensional box of length L

ngvenby g = ﬁ sin ’f - Calculate probabiliny of finding the particle within an interval

of 1A” 4t the center of the box of length L=10A° [10)
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QA4

Q6

Q7

‘helwo e .
In Michelson mterferometes cxpenment with He-Ne laser o wavelength A= 11 S« li)

LI ! [EE Y] a
m.. fnnges are visible up to path difference spread 8 m. Determine the lowe: ity of

the followings: (342

$ 232425221110

i1 Coherence length

iy Coherence time

(i) Spectral line width

nvy Qualny factor and

(vi  Band width.

What are the essential requirements for laser action® Derve the relation bor Emnstenn s

coctiicients “A” and “B”, when stimulatcd crission donnnates on the othes

provess.  http://www.rtuonline.com RERES T

Explain the term "mobility of charge carmiers™ and deternune the current densaity in e

sample of n-type semiconductor whose Hall coeflicient is = 0,01 25 12" C ' aned ancleve

field of 100 V/m is uppited oo it (assume p, =0.36 mv's'), [vel=ing

Cansider two concentric uniformly charged spherical shell with inner and outer rudii ‘gl
"and ‘d’ as shuwnm the fnlhwuu figure, Both the shells carry equai amount
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Q!

Q.3

Q.4

Q.5

ART -C

Describe the principle. construction. theory and working of Michelson interferometer to
determine the wavelength and difference in the wavelength of 4 given
hight. [2+44+5+45+4=20]
Derive Schrodinger equation for a particle trapped in an infinitely deep cubical potential
well of side "a’. Denve an expression for its energy eigen values, What is degeneracy ol
second excited state” What shall happen to above degeneracy 3f the well 1s a rectangular
paraliclepiped with sides a=b = ¢7 [12+444=20)
Discuss with suitable and neat diagrams the principle. construction and working ol
Helum-Neon laser. Descnbe the vanous applications of lasers in engmeering and
medical sciences [44+54+546=20]
Derive an expression for the electrical conductivity of an intnnsic semiconductor. Why
the electncal conductivity of an intrinsic semiconductor does increases with rise in
temperature” Mention a device where this property is used [124642=20]
What are Maxwell's cquations? Derive differential form of Maxwell's equations.

Discuss integral of the above equstions, What are the sigaificance of these equations to

electricity and magnetism? [4484+4+4=20]
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