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Part A is compulsory which carries 25 marks Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

Each question carries 10 marks and may have a, b, c as sub questions.

~PART- A

l.a) Définé torsional rigidity of a shaff.
b)  What are the assumptions in torsion theory?
¢)  Write the limitations of Euler’s theory.

( d)  What is the effective length of a column having (i) both end fixed (ii) both ends
hinged? [3]
State the condmon for. no tensmn m the sectlon‘? e, e [2]

[2]

h) A boiler shell 200 cm diameter and 1.5 cm thickness is subjected to an internal
fluid pressure of 1.5 MPa. What is the hoop stress induced in the vessel?  [3]
i)  State the reasons for unsymmetrical bending. [2]
7 Wnte the shear centre equatlon for channel section. [3]

2.a)  Derive the expression for strain energy stored in a shaft subjected to torsion.

b) A hollow shaft with external and internal diameters of 120 mm and 80 mm
respectively is to be replaced by a solid shaft of the same weight. Find the torque

o . transmitted bythe shafts if the:permissible shear stress is 100 MPa.- 1f.the solid.
" haft-~-1s replaced by a; hollow shaft of 160 mm: extemal dlameter what is the:".z Lo

torqué transmitted for’ the samie weightof the shafts. " [5+5]
OR
3.a) A railway wagon weighing 40 k N and moving with a speed of 8 km/h is
supported by a buffer of 4 springs whose maximum allowable compression is
150 mm. Find out the number of turns in each spring,if the diameter of the spring
wrre ,IS 14 mm, and the dlameter of coxl Is 80 mm, Assume C 84 GN/m

torque Y S EE e SN e : [5+5]

4.a)  State Euler’s assumptions in column theory.

b) Derive the expression for Euler’s crippling load for column with both ends

hinged.

OR
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5.a) ‘A-hollow cylm Fical. cast iroh column is 4 m' long ‘and-fixed at
the column to carry an axial load of 250 kN. Use Rankine’s formula and adopt a
factor of safety of 5. The mternal diameter may be taken as 0.8 times the external
diameter. Take fc = 550 N/mm? and Rankine’s constant is 1/1600.

b) Derive the expression for maximum deflection for a pin jointed strut with axial
[5+5]

<-.,t_aper1ng chrmney of hollow crrcular sectiony s 30-.m hlgh It exterrra_l drameté .
at the base is 2.4 m and at the top is 1.6 m. It is subjected to the wind pressure of
2.2 k N/m? of the projected area. If the weight of the chimney is 4000 k N and the
internal diameter at the base is 0.8 m, determine the maximum and minimum
stress intensities at the base. [10]

OR

Derive the expressron to determme the stress m a crrcular rmg’acted upon by @

7.a)

B b) Acutved bar of 30 mith square sectron has a fean radlus of curvature of 45 min.

Assuming the bar initially to be unstressed, find the stresses at the inner and outer

( faces when a bending moment of 300 N m is applied to the bar tending to
straighten it. [5+5]

8 . Avnon ferrous. metal-tube having aAbore of 32mm and a wall thrckness of 1.6 mm,z

also applled externally to the plugs Determme when the forces are actmg (a) the

change in the internal diameter of the tube (b) change in the length.

E= 104500 N/mm? and poisson’s ratio =0.35. [5+5]
OR

and volume of the shell. [l 0]

10. A Cantilever of I-section, 2.4 m long is subjected to a load of 600 N at the free
end as shown in Figure. Determine the resulting bendmg stress at corners A and
( #_Byonthe fixed:section.of the cantilever. ST Ao o [10]

3

25 mm

2.5 rnm

30'mm
OR
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