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Answer all questions

The fig,Des in the right M nogin tndicate mqf,s

Candidates arc required to give their answers in
their own words as far as practicable

GROUP_A

1. Answer any four questions : 2 x 4

(r) Find the relation between cr and p such

that the small,deformation defined by

q =o{ +3\,\={ -Fr2 and z, =3r,
is isochoric. 2
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(2)

(u) Define principal-strain and principal
direction ofstrain.

(rir)The components of a stess dyadic at a
point referred to the (xr, xr,r3) system
are given by

fiz 9 o\
(t)=l , -r2ol

\0 0 6)
For this state of .stress, determine tbc
maximum shear stress.

2

(ry) Whst is the concept of stness quadric ? 2

(v) Show that the difference between two
values of a stream function at two points
represents the flux ofa fluid across any
curve joining these twopoints.

(vr) Establishthe rel*iur amon! bulkmodulus,
Young's modulus and poisson,s ratio. 2

2

2
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2.'Answerirny/ozrquesiions:'' 4x4

(l) Derive the eilensional strain tensor. The

strain tensor at a Point is given bY

($)
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Determinethe extensionofthe line ele'ment

in the directio. 
"f 

(+'+;i) 2 + 2

(lr) What is sigrrificance of an image ? Find
the image of a source with respect to a

. staiehtline. 4

(rr)For 'the following stress distribution

( )

('r)=

find T,r(r,, rr) in order tlat stress distri-
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(v) Derive the compatibility eguation for
strain deformation.
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3. Answer ar,y tto questions :
8x2

bution is in equih'brium with zero body
force and the stress vecgor on..r, = t is
given by i' -- (t + rr)2, + (z - xr)dr.

(rv) Show that the following is the possible
form ofthe boundary surface ofa liquid
motion:

lr^'t*{"c't=r. 4

4

4

(ud) Wh* is the concept ofelasticity ? Show
that the principal directions ofstrain at
eachpoint ina linearly elastic isotropic

. bodymust be coincidtmt with the princi-
pal directions ofstress. 4
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(s)

(r) What is the concept of stress vector ?
Derive the extremum norrnal stress at a
point of the continuum. 2 + 6

(A @) Find the integral ofthe Euler equation
of motion for perfect fluid stating
nec€ssary assumptions when the
flow is rotational and steady. 6

(D) If g = (r, -r)(r, -r) tethevelocity
porcntial of a twodimensional irrota-

. tional motion ofa continuum, then
show that stream lines at time , are

(rr-r)' -(*r-r)' = consrant. 2

(du)State and prove energy equation of,
perfect fluid. Give exanples ofirrotational
and rotational flows. 7 + I
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(5)

(rv) Define isotopic linear elastio body. Dqrive
equation of motion for an isotropic linear
elastic body. Under what conditions this
body shows wave oquations for displac€-
ment and then derive it. I + 4 + 3
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