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| Semester B.E. Degree Examination, June/July 2019
Btrength of Materials

hrsr, ’ Max. Marks: 100
T Note: 1. Answer any FIVE full questions, choosing
ONE full question from each module.

2. Missing data, if any, may be suitably assumed.
Module-1

ta. With a neat sketch, define salient fealures ol stress — strain curve for a tensile specimen.
(06 Murks)

Time; 3.

b.  Deline the following terms ;
1) True stress i) Proofstress i) Poissen’s ratio. (06 Marks)

0, witl be treated as malpractice.

4 ¢. A compound bar consists of a circular rod of steel of diameter 20mm rigidly fitted into a
E" copper tube of inner diameter 20mm and thickness 5mm both of same length. If both are
EE subjected 1o a load of TO0KN, lind the stress developed in (he two materials. Eg = 200 GPa
o and Be= 120GPa. (B8 Marks)
[ )

3

£ OR

=2 2 a. Derive an expression for elongation of a lapering plate of thickness ¢, subjected to a tensile
o N B

= = lorce. (08 Marks)
gz

v b, Explain temperature stresses induced ina body and derive an expression to find the same.
= (4 Marks)

¢ A composile bar made of aluminium and steel is held between lwo supports. Find the

g ; stresses i (e bars when temperature falls by 20°C, given that the len;,th of steel ali
£ aluminium bars are 600mm and 300mm and cross qecilondl areas are 200mm’ and 300mm’
t] [ ove
= respectivety.
Z 5 s = 11,7 % 107°°C and o = 23 4 % 107°/°C, Eg = 210G Pa and E, = 70 GPa. (08 Marks)
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Fig.Q2(c)

3 a. Foraslale of siresses wilth oy = 85 MPa (Tensile), oy = 60 MPa (compressive) with a shear
stress ol 45 MPa, determine the principal stresses and locate principal planes, Also obtain
maximum tangential stress and locate corresponding planes (Fig.Q3(a)). (10 Marks)
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Fig.Q3(a)
b. Derive an equation [or change in volume for a thin cylinders. (10 Marks)
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OR
Derive an expression for normal and tangentiat stresses on an inclined plane whose normal
makes an angle 0 with the inclination of oy. (10 Marks)

A pipe of 400mm internal diameter and 100mm thickness contains a fluid at a pressure of
80MPa. Find the maximum and minimum hoop stress across section. Sketch the radial and
hoop stress distribution across the section. {10 Marks)

Module-3

Define shear force and bending moment along with sign convention and units. (06 Marks)
For the beam shown in Fig Q5(b), draw (he shear foree and bending moment diagram and
locate the point of contraflexure. (14 Marks)

Fig.Q5(b)

OR
Derive the relation between load intensity, shear force and bending moment, (06 Marks)
Draw shear force and bending moment diagram for the beam shown in Fig.6(b). Locate the
points of contraflexure, (14 Marks)

Fig.6(b)

Module-4
Derive the torsional equation for a circular shall.

T n 9 (10 Marks)
e R — — — I¥IATKS
J R !

A component is subjecled to the [ollowing stresses ax = GOMPa, oy = 45MPa,

xy = 30 MPa. The yield stress of the material is 300MPa and Poisson’s ratio 0.3, Find the
factor of safety using maximum principal stress theory, maximum shear stress theory and

maximum principal strain theory. (10 Marks)
ORrR

Explain momentum principal stress, maximum shear stress and principal strain theories of

fatlure. Dertve the necessary equations Lo assess the lailure. (10 Marks)

A solid shaft transmits 250 kW at 100rpm. If the shear stress is not (o exceed 75 MPa, what

should be the diameter of the shaft? If this shall is to be replaced by a hollow one, whose

diameter ratio ts 0.6, determine the size and percentage saving in weight the maximum shear

stress being the same, (10 Marks)
203
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Module-5

L . .. M T E . . .
Derive the equation of pure bending — = — = — with usual notations. State the assumptions.
I v R
{10 Marks)
Find the Buler’s crippling load for a hallow cylindrical steel column ol 40mm diameter and
4 thick. Take the length of the colurmn as 2.3m and colurn is hinged at both ends. Also

determine the crippling load by Rankine’s formula using constants as 335MPa and 1/75,000.

Take £ =205 * 10°N/mav’. o ) 4 (10 Marks)
OR

State the assumptions and derive an expression for Euler’s crippling load for a column with

both ends hinged. (10 Murks)

A simply supported beam 100mmx200mm carries a central concentrated load W. The
permissible stress in bending and shear are 15MPa and 1.2MUPa respeclively. Determine the
safe load W, if the span ol the beany is 3m. (10 Marks)

Jol3






