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2. M : Marks , L: Bloom's level , C:
3. WU Hand book is permitted

Modukftmff M L C

Q.1 a. Define Spring Constant. Obtain an d gression for equivalent
ibmbination. What isfor two springs in series and paffil{dbmbi

for time period of oscillation iw&o*$ cases?

ebnstant 8 L2 col

b. What is Mach Number? Dietiffigfiish subsonic ultrasonic, $@ersonic and
hwersonic flow. ;d . d

8 L2 col

c. In Reddy tube experiniEfrt' it was found that thep:&&me taken to travel
between the two sensors ii 195 microseconds. Ifxtffi0istance between the
two sensors is lO0miffi*Find Mach Number. Given'velocity of sound under
the same conditidh.i'J r+onYr.

4 L3 col

0R :."=;:,.,=b

Q.2 a. Obtaura"ffirential equation 9i u.h# Ufidergoes forced oscillation and
mentio[il"thH€xoression for amolified adtl ohase of oscillation.

8 L2 col

b. Wl]*t\prdwbhock waves? Descri[d,ffis'construction and Effiing of Reddy
shodkfube with neat diasram. . -' t,

7 L2 col

c. A spring undergoes extensionpf Sbm for a load of SQgffiind its freq
of oscillation. {f it set for sqtibal oscillation witfoif*ffiSf 200grn, at1

to its bottom. Ignore the rnass of the spring.
jri:iiii:i::::i ,

5 L3 cos

Module =@
Q.3 a. Explain the type$'qf strain. Explain the {,g of elasticity _wi$.!Ke help of

stress- straindiffidn. fu '=,*- k#$"
8 L2 col

b. Define Poisffis ratio, Young' riltrlus, Bulk modu{us. Derive
relation. fordY', 'q' and 'o'. i+: 'ti+i 

." .,_ "

the 8 L2 co1

c. prpduce an extensiqn of 3mm in steel wire
r( y:20 x 10ro\l/m2).'

4 L3 col

OR
Q.4 ,iq

i1!' *i

$ilMhat is bending mggnent? Derive the expisss'ion for the bending moment in
'terms of momffio\Inertia. Hence, arrive the expression for a bending
moment of circ nd rectaneularcross sections.

8 L2 col

b. Discuss thq(iif ent types of be4ffisihd explain 'I' section Girder and their
EnsineerinEmlications. il#tu}'

8 L2 co1

c. A metal'fiei*t of length 1.5S ft loaded and an elongation of 2mm is
produced. If the diameter of wire is lmm. find the change in diameter of
wire when elongated (wnffit :0.24).

a-#;a

4 L3 col

Module - 3

Q.s a. What is Seebac3*$ect? Explain variation of Thermo-emf with temperature
and obtain rtlffilation between inversion temperature and neutral
temPerature.\W$

8 L2 co2

I of2



BPrrYMl02/202

b. Wh"t are thermo couples? Explain laws of thermo - electriffiwith neat

sketch. *;;ilS
8 L2 coz

c. EMF of a thermo couple is 1200 microvolts when glffigBbetween QoC

and 100'C. Its neutral temperature is 300"C. Find thd$/mffne of 'a' and 'b'
for it.

4 L3 co2

OR

Q.6 a. What are thermo-eletric materials? Explaiffid'w, mid and high temper4[gfe

thermo electric materials and mention their..afrSlications. -'I*) t
8 L CO

b. Describe the construction and

mention the applications of it.
Thermo electric generatoi,..dnd 8 L CO

c. The emf in microvolts of a thermocp$de one junction of whiqh&at OoC is
given by e = 1600T - 4T2, *heqfr +l'C is the temperature of hot junction.

Find neutral tenperature arpru$"ileidr co-efficient. , 
**

4 L CO

Module - 4
Q.7 a. Explain the construffiahd working of porous p,$lgqBkperiment with neat

diaeranr ff*;i'
I L2 co3

b. Describe the Lindffi air liqufier. 8 L2 co3
c. Calculate the frg.ffiion temperature of gffij+bn a= 0.244 at m uulmoL',

b:0.027 [i/"q$L;ind R = 0.0821 I-atn/I@mel."
r ,1 .-l,:,

4 L3 co3
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Q.8 a.
:h:- ap

#ri, *.Er '

8 L2 co3

b. What is Cryogenics? -Ejrp1trtrt the applications'ffigyogenics in aer&ffice
and food processing. t#')' ,\, "" . s

8 L2 co3

c. A platinum resistancpthermometer has rpls$nbe of 2C) and 0ffind
100"C. Wtrat _wffie the temperature wheniesistance indicafq 5Q.

3C) at 4 L3 co3

N,l$,ti dl 5

Q.e a. Explain thdconstruction and wprkiry of X-ray di&&meter and discuss
the Sd#mer's method for determinine Crvstallite sizs- :

8 L2 co4

b. Desgdbe,construction and $oHcine of SEM and mdfition its applications. 8 L2 co4
c.

:i.#

AnX#ay undergoes Fnsfpidei Bragg's diffractidh by the crystal with 'd
.$s. . d" st . 

*' !'

.rpu.iog 3.6 A at ap]afiffrS angle 12o calcr*iHte wavelength of X-rays.
dffi &-

4 L3 co4

OR u'

Q.10 a. What are Ng-go.ffi6rials and Nanffimposites? Discuss their classification
based on tl$ifdimensional con*ram:

8 L2 co4

b. Describfu,,,piinciple, constru%h and working of X-ray photo Electron
soectroscoffi and mention its dvantaees and apolications.

8 L2 co4

c.
"'\

Determine the CrystalHtffie using Scherrer's relation. Given 1,: 1.5A,
20 : 35oand k : 0.94S fuIlwidth halfmaxima : 0.5o.

4 L3 co4
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