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Note: All questions are compulsory. Carrying of mobile phone during examinations. will be
treated as case of unfair means. S '

Q1. Fora circular rod subjected fo a torque as shown in Fig 1. The-displétement components at
any point (X y Z) are obtained as LT R :
U= -tyz+ ay+ bzr ¢ Uy exz-axteztf Ug=-bxeytk | ' [7,C02]

Where a, b,c.e.f and k are constants and T is the shear siress -

i) Select the constants a,b,c.e;f and k such that the end :sectioti z= 0 is fixed in the following
manner: , ' R

a) Point O has no displacement S

b) The element Az of the axis rofaies neither in the plane X0z not in the plane yoz

¢) The element AY of the axis does not rotate in the plane X0y '

i) Determine the strain components

iif) Verify whether these strain components satisfy the compatibility conditions

Fig.1
Q2. The_f'ramewo.rk*shown in Fig.2 contains a redundant bar. All the members are of the same
section and material. Determine the force in the horizontal redundant member. [7,C02}
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Fig. 2



Q3. Discuss 2™ theorem of Castigliano, | [4,C02]

Q4. Determine the diameter d of a circular shaft subjected fo 'a'b_e'ndii_ig moment M and a torque
T, according to the several theories of failure. Use a factor of safety N.© [7, CO3]



