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First Semester B.E./B.Tech. Degree Examinatlon, Jan./Feb. 2023
Applied Physics for MechCirica! Stream

Time: 3 hrs. Max. Marks: 100

Note: 1, Answer any FIW full questions, choosing QNE full question from egch mod.ule.
2. WU Formula Hand Book is permitted.
3. M : Marks, L: Bloom's level , C: Course outcomes.

Mdidiile- I M L C

Q.l a. What are damped oscillations? Give the theory of damped
oscillations and hence diseuss the case of critical damping: , 10 L2 col

b. What are shock waves?,,,Mtntion its applications.
5 L2 co1

c. A mass of 0.4kg,C$,\isbs an extension of 0.02rsl!ftr'a spring and the
s-ystem is setd,oeo$Lillations. Find the force constant of the spring,
angular 

tg,qeqlrtY 
and period of resultrng,psCillations.

5 L3 cos

(}.d'"t'"

Q.2 a. De.firle spring constant. Mention ils physical significance, obtain
expression for equivalent force constant for two spring connected
in series and parallel.

l0 L2 cor

h. Describe the construction and working of Reddy shock tube.
6 L2 cor

c. In a Reddy shock tube experiment, the time taken by shock waves
to travel betweeii the two sensors is l80pSec. If the distance
berween the two sensors is l00mm. calculate the mach number.
Assume that speed of sound is 340 m/sec.

4 L3 col

ule-2
Q.3 a. and Poissons

10 L,2 cor

b. Eiplain different faiffi-lfi'bchanisms in the materials,
6 L2 col

c. In a stretching exoerfment, the extension produced in a wire for a

load of l.5Kgiis0.2 , l0-2m. The length of the wire is 2m and its
radius is 0;013cm. Find the Young's modulus of the materials of
the wire.

4 L3 col

OR
Q.4 a" Explain different types of beams and mention engineering

application of cantilevef and I-section girder.
l0 L2 co2

b. With a neat diagram, explain the stress strain curve for elastic
material.

6 col

c. Calculate P,oisson's ratio for silver, given its Young's modulus is
7 .25 x tb{lhtrm' and bulk modulus I i * lOrtN/m2. 

- 4 L3 col
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Module - 3

Q.s a. Describe the construction and working of thermoelectricgenerators 8 L2 co2

b. State seeback effect and Peltier effect. variation of
the relationthermoelectric emf with temperahrre an!

between inversion temperature and neutral temperature.

8 L2 co2

c. The thermo emf of a Cu - Fe then4oequple is 2160p volt when,th,g

cold junction at 0t and hot.juriotion at 250'C. Calculate the
constants a and b if the neutralteinperature is 330'C. l

.,-'1! -,-"- ..:;:';111:;;.,;il!;,

4 L3 co2

i"1l., * OR
Q.6 a. Explain construction an&d&iking of thermocouples. Merttion their

advantages ana umi1i1lsn*' 8 L2 co2

b. Explain the ryor(iffiof thermoelecffic coolers- .

8 L2 co2

c. The emf iqmi*o-volts of a thermo couple ohe junction of which is
at 0'C is gilien'by e = 1600T - 4T' where T'C is the temperature of
hot junction. Find neutral temperature and Peltier coeffrcient.

4 L3 co2

Module - 4

Q.7 a.
8 L2 co3

b. Explain the construction.and worhng of PorouS'plug experiment
with neat diagram. I L2 co3

c. In a Joule Thomsbii'.0xperiment temperaturechanges from l00ie to
150'C for a change of pressure fro440lvtrA to lT0MPA.,ehhulate
ttre Joule.,Sson coefftcient' 

*r, . *;;:l''.
4 L3 co3

#%, oR
Q.8 L. Describe the construction".wo'iffing and advaU.l4ges of platinum

8 L2 co3

b. 'What is Joule - 'bflect?

Derive AT = 8 L2 co3

c. Write the ,"application of .cr,logenics in aerospace and food
processiiig, 

.,,,,,',a,,.
4 L2 co3

Module - 5

Q.e a. Describe the of scanning
electron $EM) with a neat sketch. t0 L2 co4

b. What are nBn-nfuterials and classiff the nano-materials based on
the dimensioml constraints.

a.::,:a:: "':1'.

6 L2 co4
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c. A beam of X-rays, l, = 0.842 A is incident on a
angle of 8.583o, when first order Bragg's occurs.

,.ri 1i?.-

*&'grazing

Calculate the glancing angle for 3d order re
4 L2 co4

OR f,l%' e

Q.l0 a. Explain the construction and working offfi{fdiffracto-meter and

the crystal size is determined using Scfuerrer#quation.
4b-" -"1

.,,8 L2 co4

b. With a neat diagrarn, explain ffirfrnciple, construction fuffi
working of Atomic force micrryetAfUl. q *,

\
8 L2 co4

c.
peak width 0.5'and
Scherrer's constant K

)n for crystal sizeptWOnm,
35o, for a cubic cffit. Given

,{S.r!i

Determine the

4 L2 co4

*****
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