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TEMPTALLTHEQUESTIONSASPERGIVENINSTRUCTI0NS.

QUESTI0NNO.-I:ATTEMPTANYFOURPARTS.
a)   what is the scope ofsociology?
b)Describevamashramasystemofancientlndia.
c)   Explain modem religious practices.
d)whataretheproblemsfacedbywomeninancientlndia.
e)   Explain stages of life according to Indian literature.

QUESTIONNO.-2:ATTEMPTANYTHREEPARTS..   I_   ___=^h,®
Whysociologyisimportanttosociety?
Describeanytwosocialrefomersocietiesof18th.19thcenturies.
ExplainthescriptofHarappancivilization.
ExplainSangamaandBuddhistliterature.

ExplainthereasonsofdeclineofHarappacivilization.
J=JLLJICLLll  ovviv  .,.. t>__ __   _

Whatarethecurentdevelopmentsinartsandculture?
DefmeVedicandlaterVedicperiods.

a)
b)
c)
d)

QUESTI0NNO.-3:AITEMPTANYTHREEPARTS.
Explainsocioreligiousreformmovementsof19thCentury.-....      ___-__.^fJa^1:nanf`Hflramacivilization.

QUESTI0NNO.-4:ATTEMPTANYTWOPARTS._    _A__^3^,,+  TiiAiQI I+,^ |  *  `  -'    _ _

ExplainthearchitectureofancientIndia.
Whatisthecontributionoflndianculturetoworld?
Whatare3typesofculturalheritages?

QUESTI0NNO.-5:ATTEMPTAVYTWOPARTS..    .1,__.13 __

ExplainHarappancivilization.
Explalnthetounplanningsystemoflnduscivilization.
Explainarethelndianattraditions.************
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ite: All questions are compulsory, and the scientific calculator is allowed.

1 Attempt any £±zg.of the following
(a) Define a kinematic link and discuss their classification.
(b) Explain all the inversions of Double Slider Crank Chain mechanism.
(c) State and explain the Grashoff s law for a plain mechanism.

2 Attempt any £±zg.of the following

(7X2=14)

(7X2-14)
a)   What are types of gear discussing with their applications
b)   In two meshing spur gears the module is 2mm and no of teeth on the pinion is  15 and on

gear 45. Determine the pitch circle radii of both gear and circular pitch and radial pitch of
respective gears.

c)   Explain Whitworth quick return motion mechanism with neat sketch.

.3 Attempt any £±zg.of the following
a) What: are types of followers explain with neat sketch.

(7X2=14)

:b) Explain all the terminology associated with the Cam and follower mechanism.
3/ Draw the profile of the cam when the roller follower moves with cycloidal motion during out
roke and return stroke as given below.

•     Out stroke with maximum displacement of 31.4 mm during  180 degree of cam rotation.
•     Return stroke for the next 150 degree of cam rotation.
•     Dwell for the remaining 30 degree of cam rotation.

he minimum radius of the cam is 15 mm and roller diameter of the follower is offset by  10 mm
iwards right from the axis of the cam shaft.

.4 Attempt any £!±!g.of the following
(a) What are types of gear trains, explain with neat sketch.

(7X2-14)

(b)  In a Simple gear train, no of teeth on the driver is  19 and the no of teeth on the driven is
20. What is the ratio of their diameter?
(c) Explain path of contact, arc of path of contact, length of path of contact.

(7X2=14)

(a) What .are ty-per;Elf belt drive expl;in with neat sketch diagram.
(b) Derive the expression for length of cross belt drive,
(c) State and prove the condition of maximum power transmission for a belt drive.

*************

.5 Attempt any £±±zg.of the following
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?)I. £#:np:haenza?i°m°ufmthperi:°c]i];aTjsntf:ss theory of the theory offaiiure.             2X7 =]4
b)   Explain the maximum shear stress theory of the theory of failure.
c)    In  metallic  body  the  principal  stresses  are  +40  MN/m2  and  -95  MN/m2,  the  third  principal
.      stress  being  zero.  The  elastic  limit  stress  in  simple  tension  as  well  as  in  simple compression  is

equal  and  is  220  MN/m2.  Find  the  factor of safety  'oased  on  the  elastic  limit  if the  criterion  of
failure for the material is the maximum principal stress theory.

?)2. 3:::v::;ea:¥p:sos,::tFoer ::r'::swi::;loped in the wire wind,ng cylinder.          2X7 =]4
b)   Calculate the thickness of the metal required for a cast-iron main 700 mm in diameter for water

at a pressure head of loo in if the maximum permissible tensile stress is 20 MN/m2 and weight of
water is  I 0 KN/m3.

c)    A boiler shell  is to be made of 20 mm thick plate having tensile stress of 12 0 MN/m2.  If the
efflcienciesofthelongitudinalandcircumferentialjointsare70%and30%respectively,
determine maximum permissible diameter of the shell for an internal pressure of 2 MN/m2.

Q3. Attempt any two of the following:                                                                             2x7 =14
a)   A soild steel shaft has to transmit 75 kw at 250 rpm. Taking allowable shear stress s 70 MN/m2,

find a suitable diameter for the shaft, if the maximum torque transmitted on each revolution
exceeds the mean by 30°/o.

b)   How is the torsion equation for a circular shaft derived?
c)    What must be the length of a 5 mm diameter aluminium wire so that it can be twisted through

one complete revolution without exceeding a shearing stress of 45 MN/m2?

34jxApi::nmtE:amnaythTmoa:ifc:T:::ill:tToi:::fthe generalized Hooke,s law.                   2x7 -14
b) A concrete cylinder of diameter  150 mm and length 350 mm when subjected to an axial

compressive load of 240 KN resulted in an increase of diameter by 0.127 mm and a decrease in

lengthof0.28mm.Computethevalueofpoisson'sratioandmodulusofelasticity.

)) The principal stresses  in the wall of a container are 50 MN/m2 and 80 MN/m2. Determine the

normal, shear, and resultant stresses in magnitude and direction in a plane, the normal of which

makes an angle of 300 with the direction of maximum principal stress,

:)5. S:::v: E:ae¥¥rgs°io°nf ::ret£°e['r:TaftTogj between E, H, and K.                                  2X7 = 14
b)   Define the terms: -Hook's Law and Poisson's Ratio, Stress-Strain, Neutral axis
c)    Draw and explain each point of the stress-strain diagram for mild steel.

**************
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Q|. Attempt any two of the f011°WEngs:                               ,    _ jT___. t._^+ _`,^Lnnnat

T

[Max. Marks : 70]

2x7 =14

a)    Plot the temperature profile of aarallel and counter flow heat exchanger.
L*``.`,\.`\.-_--J     --1   _     _

b)    A plane wall is 25. cm thick with an area of 1  m2,  and has a thermal  conductivity  of 0.5  W/inK.  If a
temperaturedifferenceof60°Cisimposedacrossit,whatistheheatflow?

c)      A stainless steel tube (ks =  19  W/inK) of 2 cm ID and  5  cm  OD is  insulated with  3  cm thick asbestos
(ka  =  0.2  W/inK).  If the  temperature  difference  between  the  innermost  and  outermost  surfaces  is
600°C, Calculate the heat transfer rate per unit length.

2x7 =14
\C-'   -___  _          JL                   ,,

a)    What is LMTD? Derive it's formula for parallel flow.
b)Afinhas5mmdiameterand100mmlength.ThetherT?lconductivityoffinmaterialis400Win-'K-`.

Oneendofthefinismaintainedat130°Canditsrematningsurfaceisexposedtoambientairat30°C.
1ftheconvectiveheattransfercoefficientis40Wm-2K.1,Findtheheatloss(inW)fromthefin.

c)    A copper pipe carrying refrigerant at --200°C is covered by  cylindrical insulation of thermal
conductivity0.5W/inK.Thesurfaceheattransfercoefficientovertheinsulationis50W/m2K.
Calculate the critical thickness of t'iie insulation.

Q3. Attempt any two of the followings:                                                                                        2x7 =14
a)     Consider two concentric cylinders having diameters l0cm and 20cm and a length of20cm. Designating

the open ends of cylinders as surfaces 3 and 4, estimate the shape factor, F3.4
b)    Discuss the different types of processes for condensation of vapoui.s on a solid surface.
c)`   A  spherical  thermocouple  junction  of  diameter  0.706  mm  is  to  be  used  for  the  measurement  of

temperature  of a  gas  stream.  The  convective  heat  transfer  co-efficient  on  the  bead  surface  is  400
W/m2K,Thermophysicalpropertiesofthermocouplematerialarek=20W/inK,C`=400J/kg,Kandp
= 8500 kg/m3. If the thermocouple initially at 30°C is placed in a hot stream of 300°C, then find time

taken by the bead to reach 298°C.

2x7 - 14

Q2. Attempt any two of tlie followings:

Q4. Attempt any two of the followings:
a)    Dis-cuss  Absorptivity, Reflectivity  and Transmissivity
b)    lil a counter flow heat exchanger, for the hot fluid the heat capacity = 2 kJ/kg K, mass flow rate = 5

kg/s,inlettemperature=150°C,outlettemperature=100°C.Forthecoldfluid,heatcapacity=4kJ/kg
K,massflowra`te=10kg/s,inlettemperature=20°C.Neglectingheattransfertothesuri.oundings,the
outlet temperature of the cold fluid in °C is:

c)Asolidcylinder(surface2)islocatedatthecentreofahollowsphere(surface1).Thediameterofthe
sphereis1m,whilethecyli.nderhasadiameterandlengthof0.5meach.Theradiationconfiguration
factor Fll  is:

Q5. Attempt any two of the followings:                                                                  2x7 = 14
a)    Draw the boiling curve and identify the different boiling regimes. Also, explain the characteristics of

each regime
b)    Two large parallel grey plates with a small gap, exchange radiation at the rate of 1000 W/m2 when

their emissivities are 0.5 each. By coating one plate, its emissivity is reduced to 0.25. Temperature
remains unchanged. The new rate of heat exchange-shall become:'

c)    What is Fourier law? Write its assumptions.
*************


