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Q1 (a) The state of stress at a point is defined by the stress components: o1} = 6, 633 = o33 =

U.012=2, 613 = 2 and o3 = 4 (MPa). Find the principal stress, one of the principal planes and
the greatest shear stress. (7
(b) Develop the strain transformation relationship for shear strain (8)

(¢) Obtain the interpolation function for a three (3) node isoparametric Lagrangian finite

element and state the properties of the interpolation (shape) function (7+3)
Q2 For a given differential equation —%[2 %] + 3u — x% = 0 defined in the interval

<x<3 find the possible function which is a solution to the differential equation while
satistying the boundary conditions defined by dwdx =1 at x = 0 and u = 2 at x = 3. Also
define the weighting functions that are required to solve the problem using (i) collocation
method (i1} Galerkin method. Find the solution for the problem at an interval of 0.5 units

using both the methods. (25)
Q3 (a) Define Stress Invariants. (5)
(b) The strain tensor at a point in a body is given by
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Determine the normal and the shear strain on a plane whose direction cosines with respect to
the coordinate direction are given by | =m =n=1//3. (12)
(¢} Develop the stress transformation relationship for a 3-D stress tensor. (8)

Q4 (g} In a 3 — dimensional state of stress obtain the orientaticn of the planes on which
maximum shear stress occurs. (10)

(b) Develop’ the governing differential equation V4w =% for a laterally loaded plate with
small deflection. (15)

Q5 Based on Navier’s Method of solution obtain the central deflection for a rectangular plate

subjected to a uniformly distributed load applied on a plate of size a x b. Assume any other
relevant data. (25)
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