Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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0, will be treated as malpractice.

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

Time: 3 hrs. Y "Max. Marks: 100
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a.
b.

Note: Answer any FIVE full questions, clwosmg ONE full question from ‘each module.

‘Module-1
Define and explain four elastic consténts
With neat sketch define the salient feat

(06 Marks)
eatures of stress strain curve for tensile specimen.
(06 Marks)
A bar of a rectangular section.of 20mm x 30mm and a length of 500mm is subjected to axial
compressive load of 60 kN..If E = 102 kN/mm? and Poisson’s ratio = 0.34, determine the

changes in the length and sides of bar. ¢ (08 Marks)
‘ OR

Explain temperature stress induced in body. ‘and explain the parameters involved in the

expression. &, : (10 Marks)

A steel rod of 20mm diameter passes centrally through a copper tube of 50mm extemal
diameter: and 40mm internal diameter. The tube is closed at each end and the nuts are
tightened on the projecting points of rod. If the temperature of the assembly is raised by 50°.
Calculate the temperature stresses developed in copper and steel.

Take E;=200 GN/m*, E. = 100.GN/m” and a; 12x10per °C and o, = - 18x10° ~ per °C.

(10 Marks)

Module-2 .
Derive the expressions for normal and tangentlal stress on any arbitrary plane inclined at an
angle 0 with the plane containing o, . : (10 Marks)

At a point in a strained material, the stresses acting are shown in Fig.Q3(b). Determine
1) Principal stresses and their plane.

i1) Maximum shear stress and its plane

11) Normal and shear stress on the inclined plane AB.
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Fig.Q3(b) ‘ (10 Marks)
Determine the expression for hoop stress in thin cylinder with the aid of neat sketch.

(06 Marks)
A thick cylinder of internal d1ameter 200mm is subjected to an internal fluid pressure of

40 MPa. If the allowable stress in tension for the material is 120 MPa, find thickness of
cylinder. (14 Marks)

Module-3
Derive the relatlonsh]p between load intensity shear force and bending moment. (05 Marks)
Draw SFD and BMD for a cantilever beam of span length ‘I’ carrying a point load ‘W’ at its
freeend. (05 Marks)
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Draw SFD and BMD for a beam as shown in the Fig.QS,;(("!:,),,V{‘;
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Fig.Q5(c) (10 Marks)
OR.
Draw the shear force and bending moment diagram for beam shown in Fig.Q6(a) marking

the salient points. Locate the point of contraflexure and point of maximum bending moment.
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§ Fig.Q6(a) & (10 Marks)
For the cantilever beam shown in Fig.Q6(b), obtain shear force and bending moment
diagrams. - -
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Fig.Q6(b) (10 Marks)
Module-4
5 3 . - M (¢} E i . 55 !
Derive the expression 1 = = = E for pure bending. . (10 Marks)

A rectangular beam 100mm wide and 250mm deep Vi‘siiéjubjected to a maximum shear force
of 50 kN. Determine : : N il

i) Average shear stress ©.. i) Maximum shear stress ¢

iif) Shear stress at a distance of 25mm above the neutral axies. (10 Marks)
ORi% 5"

Derive the torsion equation with usual notations. ye (10 Marks)

A solid shaft is subjected to a maximum torque of 15 kN-m. Estimate a suitable diameter of
the shaft. If the allowable shear stress and the twist are limited to 60 N/mm? and 1°
respectively for a length of 20 times the diameter of shaft. Assume G = 8x10* N/mm”.

(10 Marks)
; Module-5
Derive the expression ey
- "y, d2 o, i . .
w EI- a—% =M, with usual notations. (08 Marks)
X % p

Determine the Q;ﬁﬂéction under the !oads for beam as shown in the Fig.Q9(b). Take
1=185x10°mm® and E=2x 10> N/mm’. ‘
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Fig.Q9(b) (12 Marks)
« OR
Derive an expression for buckling load in a column subjected to an axial compressive load,
when both ends of the column are hinged. (08 Marks)

Compare the crippling loads obtained by Euler’s and Rankine’s theory for an axially loaded

hollow cylindrical cast column with external diameter and 20mm thick. The column is long

and hinged at both ends. Given Gilure = 550 MPa, Rankine’s constant “g” = 1/1600 and

E = 80'GPa. (12 Marks)
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