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Continuous M echanics Classical and FE Approach
Time: 3 hrs Max. Marks: 100

Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
i) Assume missing data if any.
UNIT -1

1 a. The stress components at a point in a body arediye
o, =3xy°z+2X o, = 5yz+ 3y o,=xy+y’z
r,=0 T,=T,=3Xy°Z+2xy "
Determine whether these components of stress ysdtisfequilibrium equations or not at the
point (1, -1, 2). If not then determine the suitabbdy force vector required at this point so
that these stress components are in equilibriurn thiz external force.
b. Derive the differential equation of equilibrium fiovo dimensional problem. 8
2 a. Derive the compatablity equation for plane straibem. 10
b. Using stress-strain relationship show that in theeace of body forces the displacement

problems of plane stress must satisfy,

2 2
0%, 0 u+(1+p) 0 [au+6vj:0

10

x> oy* (1-u)ox

ox oy
UNIT - 11
3. A cantilever of uniform rectangular section atepth 2C is subjected to a point load P at its
end as shown in fig.1 using the following conditipn
At x=L y=0 u=v=0
x=L y=xc u=0
Show that the deflection is given by,
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4 a.

8 a.

9 a.

10 a.

Using a stress function in the form of a polynonu&lthe fourth degree. Plot the stress on a

rectangular plate of siz2Cx L.

Explain the use of polynomials in the solution@ftangular beam problems. 4

Write a short note on Airy’s stress function. 4
UNIT - 111

Discuss the bending of a curved bar subjectedconcentrated force at the end. 20

. Derive the partial differential equation of equiliom in polar co-ordinates for 2 dimensional

body.
Derive the general expression for the stress coemgsnin the case of axis-symmetric
distribution.
UNIT -1V
The state of stress at a point is given byfdhewing matrix,
9 6 3
6 5 2/MPa 20
3 2 4
Find the principal stresses and check the invaeiaAtso determine the principal directions.
The strain tensor at a point in a body is given by,

0.0005 0.0008 0.000y
E; = 0.0008 0.0004 0.000

0.0007 0.0006 0.000: 16
Determine:
(i) Octahedral normal and shearing strain
(ii) Deviator and spherical strain tensors.
Explain strain tensor. 4

UNIT -V
Develop the Jacobean matrix for the three dhotteangular. Also derive the strain
displacement matrix for CST element.
. What are the isoparametric, sub parametric andrqugrametric element with neat sketches. 6

Derive the shape function for eight-noded rectaagelement using natural co-ordinate. 10
Develop the strain-displacement matrix for the ayimmetric element for three noded 10

triangular elements.



