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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs.

Mechanlcs of Materlals

Max Marks: 80

Note: Answer any FIVE full questions, choosmg ONE full questwn from éach module.

1 a
b.
2 a
b.
3 a
b.
4 a.
b.
5 a
b.

Module-1
Define following :
(1) Elasticity (ii) Ductilitys, “.” (111) Toughness (1v) StlfﬁlCSS (08 Marks)
Derive the expression for total extension of tapered c1rcu1ar bar. (08 Marks)

y, OR <
Explain generalized Hooke s law and define Bulk modulus and Elastic modulus. (08 Marks)
Determine total extensxon of bar and stress in each part.
E =84 GPa, Cross-sectlon 300mm?” [Refer Flg Q2(b)].
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Fig.Q2(b) (08 Marks)

Module-2 "
Derive expression for member subjected to direct stresses on two mutually perpendicular
directions. : (08 Marks)

A point in a stramed material, the stness on two planes at rlght angles to each other are
80 N/mm’ (Tensile) and 40 N/mm? (tensﬂe) Each of the above stresses is accompanied by a
shear stress of 60 N/mm?. Determine Normal stress, Shear stress and resultant stress on an
oblique plane inclined at an angle of 45° to the axis -of minor tensile stress. Also find major
principal ‘stress, minor pnnmpal stress and their location, maximum shear stress and its
locatlon " (08 Marks)

il

OR

Derive equation for circumferential and longitudinal stress for thin cylinder. (08 Marks)

A pipe of 500 mm internal diameter and 75mm thick is filled with fluid at a pressure of

6 N/mm”. Find maximum, minimum Hoop stresses across the cross-section of cylinder.

Draw pressure and stress distribution; (08 Marks)
5 Module-3

Draw shear force dlameter and bending moment diagram for cantilever beam as shown in

Fig.Q5(a) locate contraﬂexure point.
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Fig.Q5(a) (10 Marks)
Explam types of beam and types of load. (06 Marks)
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OR
Derive relationship between bending stress and: radlus of curvature. (08 Marks)
The cross section of beam as shown in Fig.Q6(b). If permissible stress is 150 N/mm?. Find
its moment of resistance compare it w1th equivalent section of same area for a square
section. ~

Fig.Q6(b) (08 Marks)
{ ~ Module-4
Establish the relat n between torque and stress in solid circular shaft. (08 Marks)

A solid shaft in subjected to maximum torque of 25 kNm. Find sultable diameter of solid
shaft, if allowable shear stress and twist are limited to 80 N/mm?” and 1° respectively for

length of 20 times the diameter. (08 Marks)
g OR
Derive the expression for Euler s cnpphng load when both the ends of column are hinged.
(08 Marks)

A solid round bar of 60mm diameter and 2.5m is used as a strut find the safe cornpresswe
load for the strut if both ends are hinged and both end fixed. Take E = 2x10° N/mm’,

FOS =3. (08 Marks)
‘ _M_gdule—S y

Explain Castlghano s theorem I and IT'of strain energy (08 Marks)

Derive expressmn for strain energy f due to bending. .. - (08 Marks)

OR

; Explam maximum pnnmpalzstress theory and maximum shear stress theory of failure.

(08 Marks)

A solid circular shaft i in subjected to a bendmg movement of 40 kN-m and a torque of

10 kN-m. Design the diameter of the shaft according to (i) Maximum principal stress theory
(i) Maximum shear stress theory. -

Take p=0, 25 Stress of elastic limit= 200 N/mm?, FOS = 2. (08 Marks)
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