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V61/T11033/EE/20160712

Time : 3 Hours Marks : 80

Instructions :
1. All Questions are Compulsory.

2. Each Sub-question carry 5 marks.

3. Each Sub-question should be answered between 75 to 100 words. Write every questions
answer on separate page.

4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.

a) Explain strain curve indicating important points. 5

b) State Hook’s law and explain Young’s Modulus of Elasticity. 5

c) A uniform bar of cross sectional area 500mm2 is 2.5m long. Find the proof resilience
and modulus of resilience, if elastic limit for bar material is 250MPa. Also find
maximum value of suddenly applied load the member can carry. Take E = 200GPa.

5

d) Derive the formula for the elongation of a uniformly rectangular tapering section.
5

e) Derive the equation l Pl AE∂ =  from basics. 5

2. Solve any four sub-questions.

a) Draw SFD and BMD for Cantilever carrying UDL w per unit run for the whole length.
5

b) Draw SFD and BMD for SSB carrying point load W at the midspan. 5

c) Explain the types of Beam. 5

d) Draw SFD and BMD for simply supported beam of 4m carrying UDL 5N/m for the
whole length. 5

e) Explain the concept of Sagging and hogging Bending Moment. State the sign convention
for shear force and bending moment. 5
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3. Solve any four sub-questions.

a) Derive the formulae for the change in diameter, change in thickness and change in
volume for a thin spherical shell subjected to an internal fluid pressure. 5

b) A thin spherical shell of 1.5m diameter is 10mm thick. It is filled with liquid at internal
pressure of 3MPa. Find the Hoop stress, Change in Diameter, Change in Thickness
and change in Volume. Assume E = 200 GPa and u = 0.3. 5

c) Explain the concept of wire wound thin cylindrical shells. 5

d) Derive the formula of moment of resistance for rectangular and hollow rectangular
section. 5

e) Find the Point load that can be applied at the free end of 2.5m long cantilever. The
section of cantilever is hollow square of external side 60mm and internal side 50mm,
the bending stress of material is being 75 Mpa. 5

4. Solve any four sub-questions.

a) A closely coiled helical of round steel wire 5mm in diameter having 12 complete
coils of mean diameter is subjected to an axial load of 100N. Find the deflection of
the spring and maximum shearing stress in the material. Assume Modulus of Rigidity
G = 80GPa. 5

b) Derive the formulae for deflection of the spring, energy stored in the spring, and
stiffness of the spring for a closely coiled helical spring subjected to an axial load.

5

c) A close coiled helical spring is required to carry a load of 150N. If the mean coil
diameter is to be 8 times that of the wire, calculate these diameters. Take maximum
shear stress as 100MPa. 5

d) Explain the concept of Twisting moment and its relation with Polar modulus. 5

e) Determine the diameter of a solid shaft which will transmit 90kW at 160rpm if the
shear stress in the shaft is limited to 60 MPa. Find also the length of shaft if twist
must not exceed 1 degree over entire length. Take C = 8×104MPa. 5
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