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- "t "iu Y{,. OR - *Y&*2 a. Derivelp expression-for the totb!,elongation of tapered'Sii varying diameter from d1 to d2

subjected to axial load 'P'. ' r' d* ;/h,.::' -L (10 Marks)

rig.Q.a(a)

A cylindricat tninqrum 800mm in diameter 
""a 

it" long has a shell thickness of 10mm, If
the drum is spffit-Ed to an internal pressure of 25 bar. Calculate the change in diameter,

change in len$tffand change in volume. Take E:200GPa, n= 0.25. (10 Marks)
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Note: Answer any FIWfull questions, chog,g!ffiONE full questionfrgip;;glch module.

*.tqiilc# *r;JliM8rdffite-l +'1', ::'

Explain principle of superposition. 'q*iu '' (03 Marks)

Derive an expression for VoungT&ffi"0'flulus (E) interms ofJquilkmodulus (K) and Poisson's

ratio (n). "ur^'c **'u (07 Marks)

A stepped bar is subjected tffkffies as shown in Fig.Q.1$c).'Determine the stress induced in

rd Ngffidmation in the stepped.hur. f*. E = 2x10' N 
, . (10 Marks)
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3 a. Derive the eppression for normal'M#ls and shear

subjected to axial load 'P'. '-.,"1' 
*" ,nft,.i:' o{" (10 Marks)

b. A steel bar is placed betweentwo copper bar, eaehrhlini"g same area and length as the steel

bar. These are rigidly cgrry@cted together at a tbmgeiature of 25'C,.Wfren the temperature is

raised to 325oC. The .krBtt of the bar is #ffieased by 1.5mm cpmiiute the original length

and find the stress,es $u 6ich bar. Take nffi'-&tOGPa, E"u ={0dGPa, cf,steer: 12 x 10-6fC,

crru : 17'5 x 10:;$,ff#' r*u*.t,,*sfl #*-*" (10 Marks)
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Module-3
5 a. Explain different tlpes of beams and loads.

b. Draw SFD and BMD for the bearh shown in Fig.Q.s(b)'

L7NIE.34

(05 Marks)

(15 Marks)

(10 Marks)

(08 Marks)
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b.

Prove the relation, S = 
o 
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[? height of 100mm on the collar.

u fr.lght of lOmm on the collar. Take : 2 x l}s N/mm2.

load of 20kN ts placed at 1ts,i.T{
cross-section 150mm x 300pP.

rH"' ]
uniformly distributed/oadi:$Y' :rtedlohd

, rtil::irr

,&

A cantilever beam of square

load of 201d.I is placed at !

r) Wei falls
ii) w 30kN falls

Module-4#

7 a. List all the

lower end rieidlv*B6termine max-i&u,m stresses induced when

h A hoMfu.. ffiun havine diameter- ratio of 0.4, transmits 562.5kW power at 100rpm.

O"tqdln.%ross-sectionut ai-En"{nifi$ of the shaft, if *rW,. stress is not exceed 60MPa and

twist"in'iength of 2.5m should hbiiexceed 1.3o. 
W,ntfly* 

torque transmitted * rt,(;*,,ti:{

-+ 's:'lt " '' A'ry'
g a. {*p-iui" Factor of safet!.$ff ,.lury (04 Marks)

b" Yffitain maximumffiffi stress theory $rrtt:rfiaximum shear stress theory. (08 Marks)

6e*A bar of 5T l9n&#:d*50Tm diameter"pafrgs verticallyand it has collar attached to it to the
@tr,

than averagi torqrr. G: 99GRa. 4ftt +'*' ,**, .. (10 Marks)

--:q-.tu oR .m' q$"
8 a. Derive an expression fuffiiitical load m a ffi.ran subjected tno compressive load, when one

end is fixed and tle o.flrei end free. ,5$+)-*Ji 4ry*.$. ^ (10 Marks)

b. A l.5m long cof{fu has a circular cpgps-Jeetion of 50mm diameter. One end of the column

is fxed and other::end is free. Take factiir of safety as 3, calculate the safe load using

ry $T'\-' _- ,d. 11) Rankine's formula, takeyieldstiess = 560 N/@tr' u": = ffiO
iD ,ffiJt', formula, voungif mtdulus :1.2 x ld,Nimm2. (10 il{arks)' &w-t ;- s"-o$'/ *t*J!, ' Modulo.sd

^ ^ --.xf^:- D^^+^- ^".^t^A,S r- {04 Marks)

10 a.

b.

"& oR
Derive the expressioo fi#ruin energy due to shear stress and bending. (10 Marks)

The stresses induced pt a critical point in a machine component made of steel (o, : 380MPa)

are as rorro*p.@ 100+, o, = 40# , r*y =*o# calculate factor of safety by
ffi,"

i) Rankine's thdory ii) Guest's theory. (10 Marks)
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