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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Mechanics of Materials
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&
Derive an expression for deformas f tapering bar having circular cross-section.
N (08 Marks)
Define:
i) True stress ii) ngldxty iii) Poisson’s Ratu; 1v) Resilience. (04 Marks)

A steel tie rod 50mm i *gdiﬁrﬁ%ter and 5m long i§ St gjected to 2 pull of IOOkN To what
length the bar should=be”.
under the same pull, t

Establish the rclatlonshlp between modt@;s f elasticity and bulk modulus in case of a cube
subjected.to three mutually perpendlcular like tensile stresses of equal intensity ‘P’.

(10 Marks)
istance between the rigid support
L e which will not produce stresses
in the bar" Find the stresses 1nduced when temperaturgm se is 40°C. A
Given: o = 12 X 106/°c = 17,5 10'%°c E, = 120GPa.
(10 Marks)

Der@g;n expression for ﬁormal and shear stres shear st ess@on an inclined plane of member. (08 Marks)
&lement with the stxe@ses actmg on it, shown in Fig.Q3(b) by Mohr’s circle method.
etermine: o & L 4

Normal and, shear stress acting on a’plane whose normal is at an angle of 119° with
respect to X@gls ,ﬂa% M
Pr1nc1ga1§%?resses and its locatmns
Maximum shear stresses ari“ﬂgtylts location. (12 Marks)
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OR
a. Derive the expressions for circumferential and radial stress
(Lame’s equation). : (10 Marks)
b. . A pipe of 500mm internal diameter and 75mm thick is 4 with a fluid at a pressure of
6N/mm’. Find the maximum and minimum hoo ‘f‘ess%cross the cross section of the

cylinder. Also sketch the radial pressure and hoop @dlstnbutlon across the section.
(10 Marks)

the wall of thick cylinder

a. Define point of contraflexure. Draw the

below Fig.Q.5(a) and locate the point og*cg

_ (05 Marks)

a. An I-section bég:rr; 0mm x 200mm has-a yeb thickness of 12.5mm and a flange thickness
of 25mm., Tt €arries a shearing force %‘%NOkN at a section. Sketch the shear stress
'across the section. (10 Marks)

b. pression for dlfferen;@@aguatlon for deﬂectla%ycuwe (10 Marks)
N
Module-4 ,

a. Derive the relation for a_citcular solid shaft{when subj orsion as given by

= = = _GZ_G and stat%ﬁié’fé assumptions.

b. A hollow diameter circular shaft has towt;@ﬁp
shear stregs dogg pat-sxceed 601\./11\'/*“2 JTthe ratio of nte diameter to externa! diameter

o v
equal to 3/4 and the value of G = 84(33%, find the dimensions of the shaft and angle of twist
in a length of 3m, « ¢ (10 Marks)

s crlpphng load for a column when both of its ends are

(10 Marks)
ler’s crlpplmgﬂo%d for a column when one of its ends are hinged
W& (10 Marks)

. _“Module-5
a. Explain Rankw theory and Guest?s theory. (08 Marks)
b. ction at the centre ‘of simply supported beam of length ‘7’ carrying UDL of ‘W’
per unit length over its entire léngth using castigliano’s theorem. (12 Marks)

OR

a. Derive an express1on fo Strain energy stored in an elastic bar when subjected to torque and
bending momen (10 Marks)

b. Determine the d er of a bolt which is subjected to an axial pull of 9kN together with a
transverse sheaf“force of 4. SkN using maximum principal stress theory. Given: The elastic
limit in tensmn 225N/mm?, FOS = 3 and Poisson’s Ratio = 0.3. , (10 Marks)
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