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Itrshuctions: 1) All questions areconrpulsory.
2) Figures to the rightindicate full harl$.
3) Givenr

Avogadro,s number= 6.02 x 10r6/kg.atom
Planck's constant h = 6'63 x 16-::1 3't
Electronic charge e = 1.6 x 1tr8 C
Electron mass m = 9.1 x lOJ kg

SECTION - I

Ql.) Anempt any rhiee &om the lollowing quesrion.. -
a) ElSil douUte refraction phenomena in uniaxial crystals ani distinguish

ib!{ween Positive and negative crystals. ;: t6l
b) What is grating? How it is constructed? Explain the use of grating to

determine wavelength of spectral lines t61
c) Define the following terms: Optic axis, principalplane, anisotropic media,

optical activity, Specifi c rotation. tsl
d) Light ofwavelength 50004. is incident normally on a plane transmission

grating. Find the difference in deviations in the first and third order spectra.
The number of lir.res per cm on grating surface is 6000. I5l

Q2) Attempt any three from the following questions:

a) Explain the following termsi
t, Spontaneousemlsslon.

if g{nulated emission

iii) ...Population inversion.

-t

t61
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Write note onholography. 

16l

What isto&Iintemal reflection? Explain the structure ofan optical fiber. [S]

Elj,laii various applications ofan optical fiber. .., ,. 
t5l.,\'r' i'

Q3) Attempt any three from the following questions:

a) What is chain reaction? Define multiplication facror. Explair the concept
of uitical size, subcritical size and supercritical size offiisile material. [6]

b) Define nuclear fission. Calculate energyreleased by the complete fissionof lkg of Ur3s in joule, kWh, and MW day. ar.,r_" i nrlion of Ur,,
gives 200Mev energy. 

l5l

Explain Carbon - Nitrogen cycle ofstellar thermonuclear reactions. l5]

b)

c)

d)

c)

d) vv le nole on fuston power reactol.

SECTION - TI

r- - [s]
)

Q4) Attempt any thee from the following questions:

a) Describe any three types of crystal system with axial length, interfacial
angle, Bravais lattice, example and diagram. 

16l

Defiire the packing fraction. Show that atomic packing fraction for SC,BCC and FCC crystats are n/6, J3 ntt and ^lz ita,rd;;;;. -* 
j6I

Explain construction and working ofBragg,s X-ray spectr.ometer. [5]

Molybdenum has atomic mass 96 wilh density 10.3 gm/cm3. The,€dge
length o$gait cell is 3.14A". Find the latti.. .t,rit r.. *i,,"_i9-;ir.;rl

b)

c)

d)
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sL-226Attempt any three from the following questions:

a) Explain glifu-particle duality of light and obtain an expressigfry thewavele.{gthbf matter waves. {-.,. -., 1a; t6l
b) r) 

\.1 Srate and explain Compron Elfect.fif 
A, 

"l""t 
on ,. 

"""","."* ;;r;; " 
p","r,i"l i#;" 

"f 
, o kl;l

Calculate the de_Broglie wavelength and momentum of electron.l3l
c) Write note on Heisenberg,s uncertainty principle. 

t5l
d) X-ray with energy of300 keV undergo Compton scattering with atarget.If the scattered X_rays are detected.a"t 3d A;;;;;;'f"ijl,ii o"r.,determine the Compton shift at this *s1", ;; ;n";rilni r""n*"ax-ray ald the recoil energy ofthe electron. 

t51

Q6) Attempt any thrygifrom the following questions:
,.'. / - i-a

, a) 
^uf:]*tl.i:,t "p 

down and bonom up approaches usedJfii,qinthesis
or (Elomarerials. -.;-.* - ".fri

b) ypith neat diagram explain construmio, ana _or.!i\rlg of ScanningTunneling Microscope. 
I5l

c) Discuss any five applications ofNanomaterials. 
l5I

d) Write a note on carbon nanotube. 
l5l
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