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Note: 1. Answer any FIVE full qaestiois,'choosing ONE full qugtlJqf from ench module.
2. Draw neat sketches wherevei necessary..

3. Constants : Electron max;;;*i.';'9.1xl|atkg, Electron cfarge e = I.6xI[1eC,
Velocity of light C|TS*tOt m/s, Planck's constant h:6.626x1trs4 Js,
Avagudro nu n[ir'N,t = 6.025xI026/k mg;,,,,,,;,

P e r m it iv i ty, a,f,,,frb e s p il ce e o : 8. I 5 4 x 7,,!;uL.1,Wm,

4cceleratio,ii"due to gravity g = 9.8 m/g.1,'Iiottunan constant K: 1.38x1tr23 ilK
, 

ilr:., 

,.,..,,'l'.':i,' @"''
I a. What are forced'osCillations? Obtain expression for displacement of forced oscillations.

a. Find the effective spring constant
combination.

E n g i n e.ri, 
9*,, 

P, hljls i cs
"a....

. -..,a.. ,:r

OR
in case, o! spring connected 'ifi*series and parallel

,,1:\. (09 Marks)

b.
c.

With a neqldiagram explain the construction and working of Reddy's shock tube.
(08 Marks)
(08 Marks)
is 2n sec.
(04 Marks)

(04 Marks)

b. Define SHM and.mention any two examples. Obtain differential equation of motion for
SHM and its naffi,{rcquency of oscillation. (08 Marks)

c. A mass of 2 kg suspended by a spring of force constant 51.26 N/m is executing damped
SHM with a damping 5 kgis. Identify whether it is the case of underdamping or of
overdamping:rAlso estimate the,,value of damping requirbd for the oscillation to be critically
damped_(fgnore the mass of ynn6):

'':,rrrl,, ''.la Module-2
a. Using Schrodinge. *ure'q.ritior, oIlilGgen function and eigen value for a particle in

a box. (09 Marks)

b.,,',,,',,',,,,,$"i;1" Heisenberg Uncertainty Principle. Show that an electron does not exists inside the
' nucleus on the blsis of Heisenberg Uncertainty Principle. (07 Marks)

oc. Calculate thd,.e_iiergy of the n€irtrtrn in eV, if its deBroglie wavelength is 3 A and
rr,: l.elxti:!,7kg. (o4Marks)

: :. :::::.,1)t:..::.,a,,,...:- OR
a. Discuss the spectral radiancy in Black body? Deduce Wein's law and Rayleigh-Jean's law

from Planck's radiation law. (09 Marks)
b. Setup one-dimensional time-independent Schrodinger wave equation. (07 Marks)
c. An electron is bound"in a I dimensional box of 0.1 nm length. Calculate the energy required

to excite it froni'its ground state to third excited state. (04 Marks)
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5a.

b.

c.
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Module-3 ,,*..,i?u.,,j 
I

Explain the requisites for a laser action? Obtain_ths'r&pression for energy density using
Einstein's coe ffi cients at thermal equilibrium conditiq,n r (10 Marks)
With neat diagram explain the principle, conttruction and working of phase modulated
temperature sensor. (06 Marks)

How manyphotons ofyellow light ofweVelgripth 5500A constitutes;,I,"iiof 
"r..gy..,..,,,,,,.i 

(04 Marks)
..,i.,: . ..;.1

OR
Explain the construction and wo,$p8 of carbon dioxide lasti.lriXth *re help of energy leveldiagram' ,,,' . ,,,. 

' * -' (09 Marks)
What is numerical aperture? Dei.ive the expression for accefltance angle of an optical fiber.

{ i}t-

(07 Marks)
Calculate the refracti"{dh'*4, of core uoo 

"tuaaioiiffia"given 
optical fiber with numerical

aperture of 0.22 ana.lri8fi8nal index change variatio"n 0.06. 
--- -r-^-*^ 

(04 Marks)

,,,u*3i. , .....,'i,."Modul6t4*:
Mention anlr'"th,peY assumptions of classicat free electron theory? Discuss the success of

6a.

b.

c.

7a.

b.
c. ii:&*;&.#il;;;#;;Hffi?w#i',"'.,6'0"ffi b".ltXiliT;theerectron,.r"##;iT&

of He af6ms if the gas contains 2:!l'ylo28 atom/m3. _,r .t' (04 Marks)

OR
8 a. What is Hall Effect? obtafij;ipression for Hall yoiage and express Hail voltage in terms ofHallcoeffrcient. "'..' rr .:'",,,, ', ,*

b. what is polarizatio!? Explain different types.ipolarization. -1*,:*.+, [l?ffi:13c. Find the temperature at which there is-l.p/e-probability tfrut",A.9,uL with an energy 0.5 eV
above Fermi energy is occupied (04 Marks)

Qu antum,ft-, $qgi.lec tron theo ry.Ar i ! :,i !e: 
'. 

(09 Marks)
obtain e-tgesBion for electrical conductivity in semiconductors.
The dieiectiic constant of He r^" 

^tiil#P 
is I oooo6R a aqtaaat

: '::tt'
,- I ::.:. Ll

,{: 't' .'.x. Mbdule-s ..,:f*;;;a. Yirh,*g:" diagram, opruiqlG-.*;.irffi"onstruction and working of Atomic ForceMtcrcscqpe (10 Marks)b. Wha,i aib nano-materials arid' classiff the nario materials based on the dimensionaleonStraints. 
,.. ",. .,'t,i..,::1 (05 Marks)

q;.',' s has its pt*.e-rpgplanes separated at i.Os:+,8.. The first order Bragg reflection is''','located 
at 13o 40'l{}ldirlate

(i) The wavelength ofthe x-ray
(ii) The anglgrtbisecond order Bi.aggteflection. (05 Marks)

,.:,., oR
a. Explain the construction and working of x-ray diffractometer. (07 Marks)b. Describe the principle,:erjlmiruction and *oikirrg of scanning electron microscope with the

help ofneat diagram. (08 Marks)c' Determine the crysta,l size given the wavelength of x-ray 12 nm, the peak width 0.5o and
peak position 

?,?J 
fo; a cubic crystal. Given K: 0.94. (05 Marks).
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