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INSTRUCTION TO CANDIDATES :
1 '  sEcT loN-A  i s  CoMPULsoRY cons i s t i ng  o f  TEN ques t i ons  ca r ry ing  TWo markseach .
2 .  SECTTON -  B  &  C .  have  FOUR ques t i ons  each .
3 '  A t tempt  any  F l vE  ques t i ons  f rom sECT loN B  &  c  ca r ry ing  E IGHT marks  each .4 .  Se lec t  a i l eas t  TWO ques t i ons  f rom SECTION -  B  &  C .

SECTION-A

l. Write briefly :

(a) what is the physical significance of divergence of a vector field,,

(b) Show that divergence of curl of a vector field always vanishes.

(c) What is isotope effect?

(d) Distinguish between the origin of characteristic and continuous x-rays.

C) 
P:t:_l:: 

various purnping rnethods used in lasers for obtaining the stare of population
lnverslon.

(D what are various signar attenuation and losses in an optical fiber..,

(g) what are space-like and time-like intervals in relativitv?

(h) Using energy-time uncertainty principle, show that no excited state in atom can be
mono-energetic in nature.

(i) Why a particle trapped in a box can,t be at rest?

(f) Define Nanoscience and Nanotechnology.
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SECTION-It

2' (a) 
,Yjf,H.*ynting 

vector and give its significance? State anci pro,,,e t)oynting ve.,or

write differentiar form of Maxw.eil's equations appiicabre in nrateriar medium. (6, 2)
Discuss the origin of Dia-, para- and ferro-rnagnetism on alomrc basis.
Give a brief account of BCS theorl,of superconductivity. (5, 3)
Discrss the shape of dianrond unit ceil and derive its atomic pircking fi.action.
A diffraction pattern of a cubic crystal structure of latticc parameter 3.16A isobtained with monochrornatic X-ray'beam.of waverength i.s4A. .r'e 

first rine onthis pattern was observed at2a3". betermine the inter-planer spacing and Miller,sindices of the reflecting plane. 
''v (r'rwr -P'r.rr 

(5. 3)
Discuss the construction and working of a ruby laser.
Give distinguishing features of holography from the conventiorrai phot' graphy. (4, 4)

SECTION-C

6' (a) what is an optical fiber? Give the basic principle of light guidance through rheoptical fiber' Derive an expression for 
"r*"ii""i"i.rture of an optical fiber.

What are Splices ancl Couplers?
(6,2)

what is the rnatter lvave associated with moving particle? I)erive expression forphase and group velocities of such u *uo" packet.

Give a brief account of need and origin of quantum rnechanics.
Disr-:uss the Michelson-Morley experiment and give its conclusions.
what is the length of the metre stick moving parallei tci its length r.r,hen its mass is1.5 t imes its rest mass? 

'  rL' rrr '  

,u,r,
D!scuss various techniques for synthesis of nanomaterials.

Write a short note on carbon nanotubes.
(5, 3)

a-)-

4.
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(b)

(b)

7. (a)

(b)

8. (a)

(b)

9. (a)

(b)

(b)
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