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Module=1

L C
Q.1 | a. | Define Sprmg Constant. Obtain an expression for equlvalent force constant L2 | CO1
for two springs in series and parallel combination. What is the expression
for time period of oscillation in* above cases?
b. | What is Mach Number? Dlstmgulsh subsonic ultrasonic, 'supersomc and L2 | CO1
hypersonic flow. &
c. | In Reddy tube experiment, 1t was found that the- ume taken to travel L3 | CO1
between the two sensors is 195 microseconds. If. the distance between the
two sensors 1s IOOm{p Find Mach Number. Given ve1001ty of sound under
the same condltlons is 340m/s.
Y OR .
Q.2 | a. | Obtain a dlfferentlal equation for a body undergoes forced oscillation and L2 | CO1
b. h,a L2 | CO1
shock%be with neat dlagram
c. | A spring undergoes extension of Scm for a load of 50gm. Find its frequency L3 | COS
of oscillation. If it set for vertical oscillation w1th a load of 200gm, attached“‘*
to its bottom. Ignore the'mass of the spring. o
X Module - 2 '
Q.3 | a. | Explain the types of stram Explam the nature of elasticity w1th the help of L2 | CO1
stress- straln d1a ram. P
b. L2 | CO1
c. L3 | CO1
OR
Q4 What is bending moment‘7 Derive the expressmn for the bendmg moment in L2 | CO1
erms of moment of Inertia. Hence, arrive the expression for a bending
s 1l tand rectangular cross sections.
b. | Discuss the.different types of beams and explain ‘I’ section Girder and their L2 | CO1
Engmeermpllcatlons e
c. | A metal wire of length 1. 5m is loaded and an elongatlon of 2mm is L3 | CO1
produced. If the diameter<of wire is Imm. find the change in diameter of
wire when elongated (where ¢ = 0.24).
Module - 3
Q.5 |a.| Whatis Seebac}c effect? Explain variation of Thermo-emf with temperature L2 | CO2

and obtain tﬁ “relation between inversion temperature and neutral

temperature
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What are thermo couples? Explain laws of thermo — electrl 8 | L2 | CO2
sketch.
EMF of a thermo couple is 1200 microvolts when w@ king between 0°C|4 | L3 | CO2
and 100°C. Its neutral temperature is 300°C. Find th wlue of ‘a’ and ‘b’
for it. :
OR
Q.6 What are thermo-eletric materials? Explain:Low, ‘mid and high temperatur 8| L | CO
thermo electric materials and mention their applications. oy
Describe the construction and working‘of Thermo electric generator and| 8 | L | CO
mention the applications of it. Oy &
The emf in microvolts of a thermocouﬁle one junction of whmh isat0°Cis| 4 | L | CO
given by e = 1600T — 4T?, where T°C is the temperature . of hot junction.
Find neutral temperature and r co-efficient.
4" Module — 4
Q.7 Explain the construcflo% and working of porous plug experiment with neat | 8 | L2 | CO3
diagram. P
Describe the Lmde’ ?s air liqufier. 8 | L2 | CO3
Calculate the inversion temperature of gas‘‘Given a= 0.244 at m L*moL? | 4 | L3 | CO3
b=0. 027 L/meL and R = 0.0821 Latm/IQ/mol
OR
Q.38 Explam ule-Thomson effect. Derlve 8 | L2 | CO3
P -P, ( 2a —b).
Cp RT A
8 | L2 | CO3
A platinum re31stance thermometer has res;stanee of 2Q and 0°G and3Qat |4 | L3 | CO3
100°C. What will be the temperature when resistance mdlcates 5Q.
Q9 Explain the construet1on and worlarg of X-ray di 8 | L2 | CO4
the Sgherrer s method for determining Crystallite si .
Describe construction and working of SEM and mention its applications. 8 | L2 ]| CO4
An X-ray undergoes F1rst order Bragg’s dlfﬁactlon by the crystal with ‘d’ 4 | L3 | CO4
A @pacmg 36A at %@%lancm@ angle 12° calcuiéte wavelength of X-rays.
el : m:w il A OR &
Q.10 | a. | What are Nonomaterlals and Nang_composites? Discuss their classification | 8 | L2 | CO4
based on theirdimensional constrai ufnts
Descnbet%e ‘principle, construction and working of X-ray photo Electron | 8 | L2 | CO4
spectroscopy and mention its advantages and applications.
‘ 4 | L3 | CO4

Determine the Crystalli ize using Scherrer’s relation. Given A = 1.5 A ,
20 =35°and k=0.94 peak full width half maxima = 0.5°.
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