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Note: Answer uny FIVE full questions;tl"toosing ONEfull questignfr,.om each module.
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a. obtain the stress componentr *imE onE-rbitrary face of tetilhedron. (10 Marks)
b. Explain Lame's ellipse. ,, i..
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OR
a. A stepped bar has p fixed support at one end and loads acting are as shown in fig. Q2(a).

Determine the strUsses and deformations induced in each portion. Also find the net
deformation indu0Ed. Take E : 200GPa.
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4 ?;What is three dimenS\nAl beam theory? Give its kinematic description. (08 Marks)

U.;€xplain the proceffiflth tb obtain the orientation of the principal cenfoidal axis ofbending.
,r{ri," rri,f ,,,,,, 08 Marks)
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l,5 a. Find the diariiEter of the shaft required to transmit 60 KW at 150 rpm if the maximum torque
is 25% more than the meantcir.que for a maximum permissible shear - stress of 60MN/m2.
Find also the angle of twjst,for a length of 4m. Take G = 80GPa. (10 Marks)

b. Explain Prandtl's stress function. (06 Marks)
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b. A thick walled cylindrigat,l'p-fessure vessel has inner radius of 150mm'aid outer radius of
i 85mm. Draw a sketchu,${rowing the radial pressure and hoop 

^stess 
distribution in the

section of the cylinderwall, when an intenral pressure of l0MN/m'i's applied. (06 Marks)*,
Module-2

a. What are the Ey.ler- Bemoulli assumptions and its implications? (06 Marks)
b. An I section b.pam with flange dimension 180mm * l;-ri?lg and web dimension 15mm

x 28Omniriq subjected to i bending moment of 1i0"(N-m and a shear force of 60KN.
OetermG,ihe Uenai"g stress and shJar stress distribution along the depth ofthe section.

(10 NIarks)
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Determine the shear flow distribution in an open triangular section as shown in Fig. Q6(a)'

The section is open at point A and subjected 
'.lotla 

vertical shear force V:' The width and

rigtrt triangles, whose side lengths have rati'bs'5;11'2:13'
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. (08 Marks)
(08 Marks)

Fig.Q6(a)

7a.
b.

i-"''''1"'"' oR
10 a. Explain Kirchhoff Plate thbory and mention its assumptions.

b. What are the constitrtiVe laws for laminated composite plates?

b.
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Explain the procedure j6,,,d6termine the shear flow diS -ibution over the open cross - section
:,,. ".. f /A1\fr^_-t_.

of i thin walled beift,Subjected to transverse shear forces. (06 Marks)
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Discuss theureiltionship between the equ.pticihs of elasticity and virtual work principles.
/n( l\(06 Marks)

L ..

Obtain't{effit d.nection in a simpld'impl 9 bar truss shown in:,fl.!g Q7(a). Use unit{:q,91(.)
it load method.

rhe fiitrymember stiffiresses u."'ll&; = (EA/L)A and Kc = (EA/L)c (10 Marks)
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Fie"Q7(b)

a. Define .lf$astiglione's theor..gm=.,1f; ii) Clapeyron's,theorem iii) Maxwell's theorem.
(06 Marks)

b. Oeriv'$'tipressions for slopffid"deflection at-the free end of a cantileverbeam of length L

,*frr*'point 
10ad *.u'*o* *t;'::;;::1g1ione's theorem (10 Marks)
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;'fli hollow steel ttfi;Cof 50.nm in di?meter and 3mm thickness encloses centrally a solid

copper bar ofj5ft diameter. The;bar and the tube are rigidly connected together at the

.oOs ut a temffiiature of 200C. Ei i.tt. sfesses in each meial when heated to 1700C. Also

find the inftei&e in length, if the origrnal length of assembly is 350mm. (10 Marks)

b. Explain Tresca's and Von if4ise$ criterions. (06 Marks)
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