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BPHYM102/202

First/Second Semester B.E./B.Tech. Degree Exammatlon, June/July 2025

Time: 3 hrs.

Applied Physics for ME Stream

Max. Marks:

Note: 1. Answer any FIVE full questions, choosi"n ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes

100

3. VTU Hand Book is permitted. o, & : s
Module — 1 ? M| L C
Q.1 | a. | Obtain a differential equation for a body undergoing forced oscﬂlat]on and | 10 | L2 | CO1
mention expression for amplltude and phase of osc1llat10n Discuss the
three cases for variation of ampl]tude with frequency in for ced oscﬂlanon
b. | What are shock waves'7 Men‘uon three properties and appl1cat1ons of shock | 6 | L2 | CO1
waves. &\° ‘ }
<)
¢. | The distance between the two pressure sensors in a shock tube is 150 mm. | 4 | L3 | CO1
The time taken by a shock wave to travel the distance is 0.3 ms. If the
velocity of sg’und “under the same condmon is 340 m/s. Find the Mach
number of the shock wave. (\’ » ’,\
k. N \\ 7
R/ OR.,
Q2 |a. Descnbe\the constructlon and workmg of hand operated Reddy shock tube. | 10 | L2 | CO1
Mentlon any two key features of Re/sddy shock tube. p A O\ 4
4 ST \/,"'
b. | Discuss the conditions for ¢resonance and e plam 'the sharpness of | 5 | L2 | CO1
resonance. (; : ( \ /\:/;":2 ;
c. | A 20gm oscillator w1th natural frequency 10 rad/s is vibrating in damping | 5 | L3 | CO1
medium. The damping force is pr opomonal to\the velocity of the vibration.
If the dampmg coeﬁlment is 0.17 how does the oscillation decay?f
/v A / B [ h
X7 Module -2
Q.3 | a. | Define Young S modulus Bulk ‘modulus and 11g1d1ty modulus Derive | 10 | L2 | CO2
1elat10n between Y, nand G. <R P
/\ J Q > &
b. D1scuss the different types of beams and ment10n their engineering | 6 | L2 | CO2
appl1cat1on P
¢/ | Calculate the extensmn ploduced in a/ wne of length 2 m and radius | 4 | L3 | CO2
A5 [:0.13 cm due to a f01ce of 15N applled along its length (Given : Young’s
/| modulus of wire Y =2.1 x 10" N/m
4 TOR
Q.4 | a. | Derive the exp1ess1on for ben’ding ‘moment in terms of moment of inertia | 10 | L2 | CO2
and hence | arrive at the expression for bending moment for a beam for
circular and rectangular cross section.
b. | Discuss fatigue failure‘s; / 5 | L2 |CO2
c. Calculate the Posswn s ratio for the material g1ven that 5 | L3| CO2
=12.25 % 101°N/m and n=4.55 x 10" N/m”.
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peak width 0.5¢ gnd peak position 25° for a cubic crystal given K = 0.94.

Module -3
Q.5 Derive expression for thermo emf in terms of T; and Tb. AR 8 | L2 | CO3
& Y
Describe the construction and working of-thermoelectric gefierator (TEG) 7 | L2 | CO3
The thermo emf of a Cu-Fe thermocouple is 2160 p\‘/ when the cold | 5 | L3 | CO3
junction is at 0°C and hot junction at 250°C. Calculate the constants a and b
if the neutral temperature is 330 °C. 4
OR i
Q.6 Discuss Seebeck effect, and Peltier effect w1th their coefficients. y 8 | L2 | CO3
| Explain the construction and w01kmg of thelmocouples Mentlon then 7 | L2 | CO3
advantages. &
The emf in lead — iron thelmocouple one junction of Wthh 1s at 0°C is| 5 | L3 |CO3
given by E = 1784t — 2.4t° (m [ volts) where t is tempe1ature in °C.
Find the neutral temperaturé, T[E and c. o
£\ °  Module —4 ZS.
Q.7 Explain the construction and working of porous plug expel iment with neat | 8 | L2 | CO4
diagram. ) _ 3
f < o
Explain the L1quefacf10n of Helium. & 8 | L2 | CO4
‘ | / 4 alh iV
In Joule Thomson experiment tempelaturé changes from 100°C to 150°C | 4 | L3 | CO4
for pressu1e phange of 20 MPa to 170 MPa. Calculate Joule Thomson
coefﬁment 'S
. \‘ D Ra (R .
/ OR N2
P - _
Q38 Explain Joule Thomson effect. Deuve AT——— [Qa bi' 8 8 L2 Cod
/ y C RT /’Z:\\( P
Explain briefly the appllcatlon of c1yogenlcs 'in food plocessmg and | 8 | L2 | CO4
aerospace. : Ay é
/‘v £ b Yo
Calculate 1nve},51on ‘temperature of gas. leen a= 0244 “atin L2/1nol2 4 | L3 | CO4
b =0. 027L/mo,1 and R=0.0821L atm/K /mol. 4 \f >
7 Moduls—5 - Y
Q.9 With neat dlaglam explain the principle constu(chon and working of | 8 | L2 | CO5
Scannmg Electron M1cxoscope (SEM) «".\j ;‘
. Wlth neat diagram, explam the principle, constluctlon and working of | 8 | L2 | CO5
A Atomic Force Mlcloscopq_(AFM) '
. |7The spacing betwéén\brin‘cipal planes of NaCl crystal is 2.82 A, it is found | 4 | L3 | €O
that first order(Bragg reflection occur’at an angle of 10° Calculate the
wavelength_pf X-rays. // ‘
D 4 LS OR
Q.10 Descr lbe the constl uction and wor kmg of transmission electron microscope | 8 | L2 | CO5
(TEM).
Define nano-material,/é}'ﬁd, nano composite and classify the nano-materials | 7 | L2 | CO5
based on the dimensional constraints.
Determine the crystallite size given the wavelength of X-rays 10nm, the | 5 | L3 | CO5




