, compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs.

“First/Second Semester B.

egree 'Examlnatlon, J une/J uly 2025
Physu:s

Max. Marks: 100

Note: 1. Answer any FIVE full questions, ( choosm ONE full questioi{ ﬁ;dnz each module.

o

2. Draw neat sketches wherever necessary .
3. Physical Constants: Speed of llﬂht C=3x10°ms”, 8 ’
Boltzmann constant K = ] 38‘x 10'2 ? J/K, Planck’s constant h=6.625 x 107 JS,

Acceleration due to gr avtty 2= 9.8 m/s, ?
Permittivity of free space eo =8.854 x 102 Fm™, e = 1 6 x10"” C
</\ [ /)
QY Module-1 - Y

Define simple harmc<)\n1c motion and mention any 7 two examples. Derive the differential
equation usmg Hooke’s law. (07 Marks)
With a neat dlaglram explain the constru{wn and working of Reddy shock tube. Mention
any three apph,gatlons of shock waves. 4 i > > (09 Marks)
For a partlQe xecuting SHM, its acc{elera‘uon is found to be 15 cm/s® when it is at 3 cm
from itg mean position. Calculate tdme period. ) (04 Marks)

&) ARy RN

o “0" or g

What are damped oscillations? ‘Discuss the theory of. ciamped oscillations. (09 Marks)
What is a shock wave? I\/Qltlon the properties Qf shockwaves. / 3 \;\, r (07 Marks)

The distance between ;the two pressure sens(ors in'a shock tube is 150;mm. The time taken by
a shock wave to travel" this distance is 0:3¢ ms If the veloc1ty ‘of sound under the same

condition is 340/m/s Find the Mach nunib \en of the shock wave. (04 Marks)
/,ﬂ D /’” ('( /\)
& 5 Mddule-2

State the assumptlons of Planck’s radlatlon law. Show how Planck’s law could be reduced to
Wien’s law and Rayleigh — Jeans law. K (09 Marks)
State /Helsenberg ] unceltalnty pr1nc1ple Show ééfﬂéiectron doesn’t exist inside the nucleus
by this prlllclp]e ¢ \\‘ ¥ o (07 Marks)

<
&

- /An glectron is bound in arone dlmensu)nal potentlal well of width 1A but of infinite wall
#. “height. Find its ener gy values in the glound tate also in the first two excited states.

(’-\_ N Py (04 Marks)

//'\ :

/;~ D OR

Assumlng the time 1ndependent Schlodlncel s wave equation discuss the solution for a
particle in otie dlmensmnal potentlal well of infinite height and hence obtain the normalized

wave function. , (10 Marks)

Explain the nature of black body radiation spectrum with neat diagram. (06 Marks)

A particle having mass '0:5 Mev/c? has a kinetic ener gy of 100 eV. Calculate the de-Broglie

wavelength, where C‘is the velocity of light. _ (04 Marks)
' 1 of2
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Module-3

Explain the construction andwmkmo of sem1conduct01 lase1 with the help of necessar. y neat
diagram. G (08:Marks)
Describe different types of optlcal fibers with neat dlaorams Mention any two advantages of
optical fiber communication. (08 Marks)
The ratio of population of two energy levels i is 1 059 x 10”°. Find the wavelength of light
emitted by spontaneous emissions at 330 K. V2" ) (04 Marks)

) h S

OR ) /,)
Derive an expression for ener gy/dellslty of radiation unde1 equ1hb1 ium, in terms of
Einstein’s coefficients. R 7 (09 Marks)
With neat diagram, explam the workmg of intensity based d1sp1acement sensor using optical
fiber. Y (07 Marks)
Estimate the attenuation in‘ai /optlcal fiber of length 500 m when a light signal of power
100 mW emerges out of: ’ﬁber with a power 90 mW,£5 (04 Marks)

‘/’\ \ /4\ };,r‘ﬁ
}: Module-4
Mention any four assumptlons of classical free”electron theory and discuss the success of

quantum free efe¢ tron theory. /\\' (10 Marks)
Describe in brigf the various types of p01{mzat10n mechanisms. (06 Marks)

The 1nt?ns\c ,charge carrier concentrgtlon of germanium is 2. 4 x 10%/m’, alculate its
resistiyity. \1f mobility of electrons and holes respectively are 0.39m?/vs and 0. 19m /vs.

& \ //:“ :y (\( \> p (04 Marks)
- A %4 AY
é OR S & /‘i\‘
What is Hall effect? Obtaify the expression for l@ Hall coeﬁ'lc:lent (08 Marks)
Deduce the expression’ forl electrical conductm\y of a conductor usmg the quantum free
electron theory of metals R ° (08 Marks)

The dielectric constant of sulphur is 3.4( As\sumlng a cubic ]gttlce for its structure, calculate

the electronic po\arlzablllty of sulphure(glven density ofesulphur = 2.079/cc and atomic

weight = 32.07)x »* oy 9 (04 Marks)
v i NN R 4

g én “Module-5 R
Explaln the construction and o1k1ng of X-ray dlffractometer Mention the applications.
& Y (10 Marks)
Explam b1 iefly nanocomp051te with example and apphcatlons (05 Marks)

) .f/'Determme the wave length of X-rays for crystal size of 1.188 x 10°m, peak width is 0.5°
5. ¢ and peak posmon 30"\f01 a cubic 01ystal G1ven Scherrer’s constant K = 0.92. (05 Marks)

W) (OR
With a neat dlaglam explain’ the principle construction and working of atomic force
mICIOSCOpe » (10 Marks)
Define nano material and c13351fy the nanomaterials on the dimensional constraints.

(05 Marks)
First order Bragg 1eﬂect10n occurs when a monochromatic beam of X-rays of wavelength
0.675A" is incident on a crystal at a glancing angle of 4°51'. What is the glancing angle for
third order Bragg ,1,eﬂect10n to occur? (05 Marks)

* %k %k %k ok
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