Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

50, will be treated as malpractice.
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a.

Note: Answer any FIVE full questions, choosmg ONE Sfull question from each module.

Module-1

List the mechanical properties of materials. Explain any 5 mechanical properties. (12 Marks)

Draw stress strain diameter for ductile material, name the sahent points and briefly explain
; s (08 Marks)

OR
A steel plate of thickness 16 mm tapers uniformly, ﬂom 80 mm at one end to 50 mm at the
other end in a length of 800 mm. If the plate iS.subjected to a load of 120 kN, find the
extension of the plate. E=2 x 10° MPa. Also calculate the percentage error if average area
is used for calculating its extension. (10 Marks)
Derive a relation between Young’s modulus‘ofrigidity and bulk modulus.

(10 Marks)

‘Module-2
Derive ‘expression s for normal stress and tangential stress in a member subjected to direct
stresses on two mutually perpendlcular directions. \ o Marks)

The principle stresses at a point in a bar are: 200" N/mm? (tensﬂe) and 100 N/mm’
(compressive). Determing “the resultant stresses in" magnitude and dlrect1on on a plane
inclined at 60° to the axis of major principal stress. Also determme the maximum intensity
of shear stress in the material at the point. (10 Marks)

OR
A point in a machine member is subjeeted to the stresses as shown in Fig Q4. Determine :
i) Stresses on a plane which is‘at an angle of 60° with respect to 80 MPa stress.
ii) Magnitude of principle stresses and their locations
iii) Maximum shear stresses-and their locatlon by Mohr’s circle of streses method.
And compare with analytlcally

120M Pa.
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Fig Q4 (20 Marks)
Module-3
Derive a relation between loads, shear force and bending moments with relevant sketch.

(10 Marks)
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A cantilever beam carries UDL and point loads as show 4n'Fig Q5(b). Find the reactions at
the fixed end and draw SFD and BMD. /
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Fig Q5(b) (10 Marks)

OR
Draw SFD and BMD for a simply supported beam with an eccentric point load. (10 Marks)
Prove that maximum shear stress in a rectangular beam.is equal to 1.5 times average shear

stress. (10 Marks)
Module-4

Derive Euler bemoulli equation for deflection. (10 Marks)
Calculate maximum deflection of a cantileverbeam with an uniformly distributed load.

’ (on” (10 Marks)

, OR

Deriye ‘torsional equation for solid“shaft and list the assumptions made in theory of pure
torsion. (10 Marks)

A solid shaft rotating at 1000 rpm transmits 50 kW maximum torque is 20% more than the
mean torque. Material of the shaft has the allowableshear stress of 50 MPa and modulus of
rigidity 80 GPa. Angle of twist in the shaﬂ should not exceed 1° in one meter length.

Determine the diameter of the shaft. (10 Marks)

Module-5
A boiler shellis to be made of 20~mm thick plates having a limiting tensile stress of
125 N/mm’. If‘the efficiencies of'the longitudinal and circumferential joints are 80% and
30% respectively, determine Ay
i) Maximum permissible diameter of the shell for an internal pressure of 2.5 N/mm?

ii) (Permissible intensity-of internal pressure when the shell diameter is 1.6 m. (10 Marks)

Derive Lame’s equationsis thick cylinders. (10 Marks)
Derive Euler’s ctippling load for a column when both ends are fixed. (10 Marks)

Determine the{\mte”r’nal strain energy stored within an elastic bar subjected to an axial tensile
force P. NG (10 Marks)
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