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

Important Note : 1. On completing your answers

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification
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Time: 3 hrs. %%

Engmeermg lfhysms
@ sf*

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module.

2. Physical constants speed of lzght C = 3 x 10°m/s, Plancks constant
h=6.625 x 107 J/S, Bgltzniann constant K = 1. 38 %0’23J/K Acceleration
due to gravity = 9.8m/s; M
electron = 1.6 x 1 0'19 C :;Permttttvzty of free spaée = 8.854 x 107"°F/m.

. 09 Marks)
Define Mach, number and explain subsonwﬁmsupersomc and transonic waves. (07 Marks)
The dlsta,n@% between the pressure sensors’in a shock tube is 170mm. The time taken by the
shock Wave ‘this distance is 0. 5m§n If the velocity of the sound under same condition is
shock waves. (04 Marks)

With neat diagram, exp}am construction andfw'j 0]
applications of shock waves. e (09 Marks)
What are damped oscﬂlations‘7 Discuss the { pry of damped ¢ oscﬂlatlons (07 Marks)
A mass of 0. Skg causes an extension 0. 03mmm/ a spring and- th&  system is set for oscillations.
Find the force " ‘constant of the sprmg JAlso find the angplar frequency and period of

oscillations. %,4 . (04 Marks)
A &
A,
Discuss, the spectral dlstrlbutlon of energy in the' E‘lﬁck body radiation spectrum and hence
explain'Wein’s displacement law and Stefan’s law of radiation. (08 Marks)
Show that electron is extra nuclear partlcle m an atom by applying Heisenbergs uncertainity
rinciple. ; ’ (07 Marks)

_ An electron is beund In an one dlmensmnal potential box of 1 A and infinite wall height.

Find the energy ofeelectron in the ground state and first three excited state. (05 Marks)

Set up tlme mdependent Schrodlngers wave equation in one dimension. (08 Marks)
State and explain de-Broglies hypothesis of matter waves. Explain the properties of wave
function. oy (07 Marks)

The position and momentum of an electron with energy 0.5kev are determined. What is
minimum percentage uncertainity in its momentum if the uncertainity in the measurement of

(05 Marks)
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Module-3
5 a. Obtain the expression for energy density of radiation 1n terms of Einsteins A and B
coefficients. Mention the conditions for laser actlon G (09 Marks)

b. Define modes of propagation, with neat diagram exp n the types of optical fiber.
A o (07 Marks)
¢.  Compare the acceptance angle of an optical fiber'placed in air and water. Given the R.I of

core and cladding of optical fiber are 1.5 and 1ﬂ 45 respectively. The R. I of water is 1.33.

(04 Marks)

OR X
6 a. Derive an expression for numerical aperture of an optical fiber. » (08 Marks)
b. With neat diagrams explain constf*\’%cgion and working of COx.laser. (08 Marks)
¢. The ratio of population of two, energy levels is 1.059 x 10 2% 'Find the wavelength of light
emitted for the transition between these states at 330K.  ° (04 Marks)

7 a. What is Fermi ﬁmct‘ ;Explam the variation o : Ferml function with energy at OK and
T > OK. \) (08 Marks)

b. Obtain an expression for electrical conductmty for an intrinsic semiconductor. (07 Marks)

c. Find the polarlzation produced in a crystal by an electric field of strength S00V/mm if it has
dielectric constant of 6. X _ (05 Marks)

a. ] . (08 Marks)
b. What is polarization? Derive Claus1us Mossotti eqyatlon (07 Marks)
c. The re31st1v1ty of intrinsic ""‘Ge 1s 0.47Qm. If mobllmes ‘of electron and:hole are respectively

0.38m?/vs and 0.18m?/vs, cai(:ulate intrinsic carri T \ (05 Marks)

10 Mdrks)

b. Define nano maferlal and explain. (W (05 Marks)

c. X-rays are dlffracted in the ﬁrst. or
10 a. W
mléroscope (10 Marks)
b.* Explain the prmglp}me of X-ray photo electron spectroscopy. (05 Marks)
c. Determine the c‘f’:,""... tallite size if the ‘wavelength of X-rays used is 10nm, the peak width is
0.5° and peak p051t10n is 25° fora cu“b1c crystal (Given K = 0.94). (05 Marks)
@ % sk %k ok ok
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