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Semester B.E./B.Tech. Degree E:s:_ami‘f[ﬁtiun, June/July 2025
Applied Physics for ME Stream

Max. Marks: 100
;':1_-":._?5!‘ 13 ":ﬂ?p?r:; 1. Answer any FIVE full questions, cﬁaﬂsf.ug ONE full guestion from each module.

S 2. M : Marks , L: Bloom’s level , C: Cﬂme outcomes. e
3. ¥TU Hand Book is permitted. ¥ 1
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.1 | a. | Obtain a differential equation for a h::uiy undergoing forced oseillation and | 10 | L2 | CO1
mention expression for amplitude and phase of oscillation*Discuss the
three cases for variation of amplitude with frequency in forcedescillation.

b. | What are shock waves? Me_[_ﬂi;m three properties and ﬂppl:icaﬂ::-n:; ofshock | 6 | L2 | CO1 |
' Wﬁ‘iﬂ"ﬂﬁ

e L 1T ML

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 15 0.3 ms. If the
velocity of spund under the same mn{ilhun 1s 340 m/s. Find the Mach !
number of the shock wave.

OR

Q.2 |a. Dcscn'hﬁ the construction and working of hand operated Rq;ld}f shock tube. | 10 L2  CO1
' Mention any two key features of Redﬂ}r shock tube. f

'b. Discuss the conditions for ‘resonance and c.xplmu “the sharpness {]f 51 L&
resonance. - '

)
-

c. A 20gm nscmhﬁf-@i'tmfurﬁiﬁéﬁﬁeﬁéy 10 rad/s is vibrating in damping 5 | L3 | CO1 |
medium. The damping force is proportiopakto.the velocity of the vibration.
 If the damping goefTicient is 0.17 how does-the oscillation decay?

Mndule-] '
0.3 | a. | Define Young's modulus, Bulk ‘modulus and ng:dlty mndulus ‘Derive |10 | L2 | CO2

relation between Y, nand o. <% 5 :

b. | Discuss” the different t}-'p-es. 'of beams and mention their engineering | 6 | L2 | CO2
applu:atmn ) :

¢, Calculate the extension pmducml in a wirerof length 2 m and radius | 4 | L3 | CO2
0.13 cm due to aforce of 15 N apph-:d ah}ng its length (Given : Young’s
mcn:]ulus of wire ¥=2.1 = 10" N/m”.

o N .ﬂR
Q.4 |a. Derive the expression for bending '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 failures.. =~ 5 | L2 | CO2

¢. | Calculate the Pus'sﬁ_ﬁ"’-é-rﬁt'id for the material given that 5 | L3 | CO2
=12.25 x 10 N/m” and n =4.55 x 10" N/m".
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) ~ Module-3 o
Q.5 | a. | Derive expression for thermo emf in terms of T, and T. L2 | CO3
b. Describe the construction and working of thermoelectric generator (TEG) L2 | CO3
The thermo emf of a Cu-Fe thermocouple is 21604V when the cold L3 | CO3
junction is at 0°C and hot junction at 250°C. Calculatﬂ the constants a and b |
‘ if the neutral temperature is 330 °C,
s DR B A R L ——
Q.6 " Discuss Seebeck effect, and Peltier effectwnhthmr coefficients. .2 | CO3
Explain the construction and working) ﬂ-f the:rmncuuples Mention I:hmr L2 | CO3
advantages. ! |
The emf in lead — iron thenmmuple one junction of whichiis at 0°C, is L3 | CO3 |
given by E = 1784t — 2.4t {(inyyt volts) where t is teniperature in °C.
Find the neutral temperature, m and o.
[ - Module - 4 -
Q.7 | a. | Explain the construction and working of porous plug experiment with neat L2 | CO4 |
' | diagram. |
' Explain the Liquefaction of Helum. .\ 12 | CO4
In Joule Thomson experiment temperature changes from 100°C to 150°C L3 | CO4 |
for PI’ﬂESﬂIE! change of 20 MPa to 170 MPa, Calculate Joule Thomson
| coefficient. Te
- | . A
et i Sy ﬂR
ﬂ | - r 1 L2 | CO4 |
Q3 |a | [ J |
|
. | Explain briefly the appllc:ﬂtmn of cr}-ugﬁ:mcs in food processing and L2 | CO4
| aerospace. %
¢. | Calculate inversion lemperatur-: of gas. fﬂwen a = 0.244 atm L*/mol”, L3 | CO4
b=0. ﬂl?l.frml an-:.'l R=00821L auuﬂifmn] -
RS Modile—5
' Q.9 | a. | With neat dmgram explain the principle cnmtruchan and working of L2 | CO5
Scaqnmg Electron Microscope {SEM} ;
With ‘neat diagram, explain thc: principle, _construction and working of L2 | COS |
Mnnuc chn: Microscope (AFM). '
L3 | COs5
| Tha spacing betweéen prmmpal planes of NaCl crystal is 2.82 A , 1t 15 found |
that first order(Bragg reflection ogcurtat an angle of 10° Calculate the |
wavelength of X-rays. :
e B T “OR
10 | a. Describe the construction and working o transmission electron microscope L2 | CO5
Q hf,-. d Iu g of | L C
(TEM). -
Define nano-material ahdﬁam composite and classify the nano-materials L2 | CO5
 based on the dimensional constraints.
] . : el e
¢. | Determine the erystallite size given the wavelength of X-rays 10nm, the COs |

peak width 0. 5*’ fr.nﬁ peak pnsu:mn 257 for a cubic cr},?stal gwcn K D 94,

*****
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