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Note: (a) All questions are compulsory. A
(b) The candidate is allowed to make Suitable numeric assumptions whei;éﬁgr"reéfu'ffed

for solving problems

Q.1 At a given point in a material the three-dimensional state of stress 1s de ined as Ox= 0z =2
kPa, oy = 3 kPa. 1xy =Ty, = -1 kPa, Txz= 1 kPa. Compute the pr1n01pa1 stresses and the principal
plane (angles — direction cosine values) for maximum pr1nc1pg ' ;:ss (o1) only. Also show check
for invariance. ' [5])

Q.2 With neat diagram explain differential equations16,frzéqj;j'ilib§rium in a body with the relevant
equations and further derive equilibrium equations for pléne stress conditions. [3]

Q.3 A compound tube consists of a steel tube of 140 mm internal diameter and 5 mm thickness
and an outer brass tube of 150 mm 1nternal d1ameter and 5 mm thick. The two tubes are of same
length. Compound tube carries an axia Oad of 600 kN. Find the stresses carried by each tube and
amount of shortening. Length of the: tu' --:-1?20 mm. Es =2 x 10> N/mm? and Ep = 1 % 10° N/mm?.
¢ 14]

Brass tube

Q.4 (a) Explain the difference between hydrostatic stress and deviatoric stress with examples.
{(b) How do normal and shear stresses change when a material element is rotated? (3]
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