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PART – A (10 x 2 = 20 Marks)

Answer all questions :

1. Write the formula to calculate the strain energy due to torsion

2. Write the formula to calculate the strain energy due to pure shear

3. What are uses of Castigliano's first theorem

4. Write the Castigliano's second theorem

5. What is the principle of superposition and how do you apply it to solve the propped cantilever beam?

6. Give the deflection under the load in a fixed beam due to non-central point load.

7. What are the assumptions followed in the Euler’s formula?

8. What do you mean by thick compound cylinders?

9. List out different theories of failure.

10.  Define volumetric strain

PART – B ( 5 x 6 = 30 Marks)
Answer all the questions
11. Illustrate and derive the strain energy stored in the beam when it is subjected to pure moment a) if the cross section varies along the length and b) if the cross section is same along the length. 
(6)
12. Derive the expressions for MA, MB, RA, RB, the deflection curve and deflection under the load of the fixed beam due to non-central point load.
(6)

13. A continuous beam ABC is supported at A, B, and C such that AB=6m and BC =4m. AB carries a point load of 80kN at centre and BC carries a UDL of 30kN/m calculate support moment and draw S.F and BM diagram.
(6)

14. A column with one end hinged and the other end fixed has a length of 
5 m and a hollow circular cross section of outer diameter 100 mm and wall thickness 10 mm. If rankine constant = 1/1600, E=1.2x105 N/mm2 and crushing strength = 550N/mm2, find the safe load that the column may carry with a factor of safety of 2.5 according to Euler theory and Rankine-Gordon theory. If the column is hinged on both ends, find the safe load according to the two theories.
(6)

15. A cylinder of outer diameter 300 mm and inner diameter 250 mm shrunk over another cylinder of outer diameter slightly more than 250 mm and inner diameter 200 mm to form a compound cylinder. The shrink fit pressure is 10 N/mm2. If an internal pressure of 50 N/mm2 is applied to the compound cylinder, find the final stresses across the thickness. Draw sketches showing their variations.
(6)






























































































































































































