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/Second Semester B.E. Degree Exa‘l‘nination, July/August 2022
Engineering Physics ,
3 hrs. (R, 7 Max Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module.
2. Physical constants : ¢ = 3 x'10° m/s, h = 6.625 x 107°%JS, K =1.38 x 107 J/K,
N4=6. 02 x 10“/kmole, m.=9.1 x"70'31 kg, e=1.6 x10"°C.

) Module-1
What are shock waves? Mentlon the characteristics of! shock waves. (06 Marks)
Discuss theory of forced: v1brat10ns and hence obtaif t the expression for amplitude. (10 Marks)
c. A free particle is executmg SHMina stralght line with a period of 25 sec, S sec after it has
crossed the equlllbnum point, the velocity is found to be 0.7 m/s. Find the displacement at
the end of 10 sec, and ‘also the amplitude of oscﬂlatlon (04 Marks)

op

50, will be treated as malpractice.

OR ’

2 a. Derive the expresswn for equivalent force constant for 2 sprmgs in series. What is an
expressmn for period of its osc1llat10n‘7 (06 Marks)

b. Explain‘the construction and Workmg of Reddy tube w1th a neat diagram. Mention any four
applications of shock waves. | (10 Marks)

c. A 20 gm oscillator with natural angular frequency 10 rad/sec is vrbratmg in damping
medium. The damping force is proportional to the' ve1001ty of the vibrator. If the damping
coefficient is 0.17, how doe the oscillation decay" P (04 Marks)

Module-2
3 a. Stateand explam Hooke s law with they help of stress-strain dragram Define elastic limit.

e 4 (06 Marks)

b. Define bendmg moment. Der1ve an?express1on for Young s modulus of single cantilever

beam. Po Yy m &y (09 Marks)

c. An 1ncrement in length by 1/mm was observed in ‘2 .gold wire of diameter 0.3 mm, when it

was subjected to a longltudmal force of 2 Newtons and a twist of 0.1 radlan was observed in

the same wire when its V,one end was subjected to a torque of 7.9 x 107 Nm, while its other

(05 Marks)

4 a. Derive the relatlon between K, Y and .o where the symbols have their usual meaning.

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

(07 Marks)
Derive the/expression for couple | per umt twist of a solid cylinder. (10 Marks)
¢. Calculate the Poisson’s ratio for silver given Young’s modulus is 7.25 x 10'° N/m* and bulk
modulus is 11 x 10 N/m Y (03 Marks)
e Module-3
5 a. Describe the concept of dlvergence What is the physical significance? Derive Gauss
divergence theorem (09 Marks)
b. With neat dragrams explam different types of optlcal fibers. (07 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

c. Find the dlvergence of the vector field A given A=6x a, +3xy’a +xyz a, at a point
P(1, 3 6) (04 Marks)
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.“An elemental solid: dlelectrlc material has polanzab111ty 7 x1
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OR ‘s
What is displacement current? Derive an express1on for dlsplacement current. (06 Marks)
Explain the terms: A'S)
(i) Total internal reflection %
(i) Acceptance angle s Y ’ D
(iii) Numerical aperture. N % ~ %
Obtain an expressmn for numerical aperture Q) (09 Marks)

The attenuation in an optical fiber is 316 dB/km What fraction of its; 1n1t1al intensity remains

after (i) 1 km (ii) 2 km (111) 3 km" , (05 Marks)
Module 4
Setup one dimensional time mdependent Schrodmger wave’equation. (08 Marks)
Derive an expression for energy density using Eemstem s coefficients. (08 Marks)
A spectral line of wavelength 5461 A has a W1dth of 10 A. Evaluate the minimum time
spent by the electrons in the upper energy state. # (04 Marks)
o) OR
With a proper energy level diagram, explaln the construction and working of semiconductor
laser. Write a'short note on laser range firider. , (10 Marks)
Explain; the four properties of wave' functlon (06 Marks)
The fatio, of population of two energy ‘levels is 1. 059 x4 lO'30 Find the wavelength of light
emitted by laser at 330 K. L N o (04 Marks)
R Module-5 < $°
Give the assumptions of quantum free electron, theory and hence obtam an express1on for the
Fermi energy of 0 K. : J (10 Marks)
What are dielectrics? Der1ve Clausius- Mossottr equation. - . (06 Marks)

The conductrvrty and Hall coefﬁ01ent of an n-type semiconductor are 112/Qm and
125 x 10° mc’ respectively. Calculate the charge carrier concentration and electron

mobility. ) Y « - (04 Marks)
y a7’ N CMRIT LIBRARY
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Descnbe Ferml level in initrinsic semiconductor and hence obtain an expression for Fermi
energy interms of energy gap of intrinsic semiconductor. (08 Marks)

./V’\/'*What is Hall effect? Obtaln an expressron for ‘charge density and Hall voltage interms of
{  Hall coefficient. . . (08 Marks)

04 Frd®. Assuming the internal
field to be Lorentz ﬁeld calculate the ‘dielectric constant for the material if the material has

3x10% atoms/m Q) (04 Marks)
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