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(Symbols have their usual meanings)
Group-A

Answer question no. 1 and any Two from the rest in this group

1. Answer any three : 3x5=15)
, , A
a) Starting from the relations f =ug €, +—2— EEum —VER T —T)+G

o

and § =— 7’ where f, s and T, are Helmholtz free energy function , entropy and absolute

. . . T
reference temperature respectively and G is a function of T, show that s =yg,, +C, ln(F) ,
0

where C, =T _a_s .
or
b) For a body occupying a region B, bounded by surface A with no body forces and free of

external tractions, subjected to an arbitrary temperature distribution 6(x, y,z), show that the

total change in volume is AV = J.3 a; 6 dv, where «, is the coefficient of linear thermal
~ B
expansion.
¢) In an uncoupled thermoelastic problem in isotropic media with time dependent source free
temperature field, show that the Goodier’s thermoelastic potential ¢ satisfies the equation

[%_ xka,(1+0) p

=0, where ¥ and o are thermal diffusivity and Poisson ratio
ot l-o ii :

respectively.

d) When two Galerkin vectors are said to be equivalent ? If E and F, are two Galerkin

vectors, show that . — F can be written in the form

i



F-F=0=-20)f,+/f ;- ltisgiven that the displacement field u, can be expressed

in terms of Galerkin vector (£, F,,F3) in the form 2pu; =2(1- O')ngFi = I jis where
in absence of body force, F, satisfy biharmonic equation. |

In a homogeneous isotropic medium, express the displacement components in terms of

)
Galerkin vector (F,F,,F3)and show that the Galerkin vector satisfies the equation
V*F, =0, in absence of body force. Also determine 7, in terms of Galerkin vector. (15)
3. In the torsion problem of a cylindrical bar of length [, whose axis coincides with the axis of z,

(z=0isfixedandz= [ is twisted by a couple); show that the potential energy can be

—\2 —\2
expressed in the form V/ =l,uazlj (@/—) + o ~Aiy |dxdy , where ¥/ is the |
2 R Ox Oy

stress function. Discuss how will you determine the minimum potential energy and stresses

. . . o ' oy oy

using Rayleigh-Ritz method ? It is given that 7, = ,uoc—/—, Ty =~ HO V. and rest
oy Ox

stress tensors are zero and also the medium of the cylinder is considered to be homogeneous

(15)

isotropic .
4. a) Itis given that Airy’s stress function F can be expressed as ' =Re[Z ¢, (z) + x(2)],

where V2" =P =4 2” and ¢, () = p(x, ) +iq(x, ), 2(2) = p, (X, ¥)+iq, (x, y)are

&

analytic functions of z where p, =F — px —qy . Show that in a state of plane strain the

displacement components of a thermoelastic problem can be expressed as
X

2u(u+ivy =3 —-40)p(z) -z $,(2)~7'(2) +2,u(g¢ +i%é] , where @(x,y)is the
. 'y

Goodier’s thermoelastic potential.
[ it is assumed that the material is isotropic and bar represents the complex conjugate. ]

b) Express strain tensors in terms of stress tensors and temperature in homogeneous isotropic

medium. o (11+4)
Second Half '
Use separate answersgript
One mark is reserved for generél proficiency
Answer any two (2) :- [12x2]

1. Derive the Lagranige’s equation for bending of a thin plate.
2. Find the expressiob of bending moments for the bending of a circular plate when the
boundary is clamped .

3. A simply supported rectangular plate is under the action of a load which is distributed |
|

. X .. ' ‘
according to the formula p (x,y) = p—;— . Find the deflection ahd moments generated

in the plate.



