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rhe state of stress at a point is given o, []fr ;lt 33 I 
"t 

in kpa. Find thelzo zo -zo)
magnitude of principal stresses, direction of maximum principal stress, maximum

shearstress, octahedral normal and shear stresses.

Derive strain-displacement relationships under small strain theory

Write Saint Venant's equations of compatibility. What is its significance?

Strain at a point is characterised by the components
€xx = 0.001, €yy : -0.003, €2" = O, Try = 0, yy" = 0.003, yxz = -0.002

Determine the stress matrix for an isotopic material if E : 207 x 106 kPa, G =
80 x 106 kPa, Poisson's ratio : 0.3

Differentiate between plane stress and plane strain conditions with examples

Wlth the help-of a suitable example describe about principle of St. Venant's end

effects

Investigate whether the following'polygrmial is permissible as an Airy's strbss

function g - A(xy' - lxyht). If Permissible, derive the expressions for stress

components.

PART B

Ansurer ony three questions. Eoch question carries 10 mnrks
Write the differential equations of equilibrium in polar coordinates for

axisymmetric problems

Detennine the radial stress and circumferential stress across the section of a pipe
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PART A

Answer any three questions. Each question carries 10 mnrks.
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of 400 mm intemal diameter and 100 mm thick, when the pipe contains a fluid at

a pressure of 8 N/mm2. AIsr sketch the radial pressure distribution and hoop stress

distribution across the section.

Derive the governing differential equation for the case of a rotating circular disk

of mass density 'p' kg/m3 and rotating at angular velocity 'ro' radls. Obtain radial

and circumferential stresses for the case of a solid disk.

Obtain the strain energy ofthe beam AB loaded with a point load P shown in fig.

Derive the expressions for strain energy when an elastic member is subjected to (i)

Axial force (ii) Torsion

Determine the maximum tensile and maximum compressive stresses across the
section AA of the member loaded as shown in figure. Load P : 19620 N
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PART C 
.

Answer any four questions. Eaffi-qaestion carries 10 morks.

State and prove Maxwell's Reciprocal theorem

State and explain Minimum Potential energy theorem

Consider the torsion of general prismatic bar and derive the expression for stress

components and boundary condition to be satisfied by the warping function y

from the fundamentals using St. Venant's method. Also derive the expression for

torsion in terms oftorsional rigidity of the shaft.

What is fictitious load method? Delermine the slope at the end of a cantilever

beam of length L and subjected to an end load P.
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t2 IJsing Prandtl's ffiEthod, &rive the erryrcssion for shess compon€, *q n*b €f t0

twist per unit lengfi d nrqiilrum slrcs strss-fer an ellipthal cnrss scctbri bar

su@ to tqsion

Explain about sharflow

'i

A toryre T:750 ki.l m is ryplied to the hollow straft (shov*n in figtn€) hc a
unifm wall thickness of 8 mm. Negkting the effects of strss conccnffiiotts,
detennine the shw at poins,a and 6

Dqive lhe e.xpnession fu manimum'st€ss and angle of trrist per unit @ft fu 10

torsion of a thin rwtanguhr sectiqr
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