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Instructions to Candidates:
% Answer all the questions.
% Any missing data may be suitably assumed.

The state of stress at a point is given below,
60 —30 20
1A. | [s]=|-30 50 15 5 1 5
20 15 -—18 o _ o
Evaluate the principal stresses and the direction of major principal stress plane only.
The displacement field is given as, U = (3x® + 2y)i + (2y + 62) j + (5x? + 6y)K
1B. | Evaluate the principal strains at (-6, 9, —1) and the direction of the major principal 5 2 4
strains.
Analyze a simply supported beam for bending stresses using the Airy’s stress function.
2A. | The beam is of length ‘2L’, unit width and depth ‘2H’ subjected to a concentrated S 2 4
force ‘P’ at the mid span.
Illustrate the method to obtain equilibrium equations in Polar co-ordinate system
2B. | corresponding to moments only (XM, = 0) for a general 2D circular element of unit 5 3 4
thickness.
3A [llustrate the method to obtain the strain displacement relations in polar coordinate 5 3 4
" | system corresponding to radial direction only.
Illustrate the method to obtain equilibrium equations in Polar co-ordinate system
3B. | corresponding to ‘radial direction only’ for a general 3D circular element of thickness S 3 4
‘dz’.
With the usual notations illustrate the Navier's solution technique to obtain the
AA. expres_sion for Qmn Of the _plate for a simply suppprted rectangular plzatg of_dimension 5 4 4
axb with thickness 't' subjected to patch load of intensity ‘qo’ KN/m~ distributed over
a dimension uxv.,
Illustrate the method to obtain the equilibrium equations corresponding to moment
4B. | (EMx = 0) for a rectangular thin plate of size ‘dxxdyxt’ subjected to a transverse load | 4 4
q (X,y)-
EA With the usual notations using bending theory illustrate the method to obtain| g 5 4
" | equilibrium equations for shells corresponding to the circumferential axis (XFe = 0).
5B. | Outline the characteristics of various types of shells. 3 5 4
5C. Illustrate the method for obtaining the governing PDE of plates by using moment 2 4 4

curvature relations.




