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CPME 6305

Sixth Semester Examination — 2010
MECHANICS OF MATERIALS - 1I
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory
and any five from the rest.

The figures in the right-hand margin
indicate marks.

i

1. Answer briefly : . 2x10

(a) What do you mean by Modulus of Resil-
ience ?

(b) State and briefly explain the Maxwell's

theorem of reciprocal relations
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" (c) Briefly explain Unit Load and Unit Couple

(d)

(e)

(h)

Method.

What do you mean by compound cylinder

and what is its objective?

What do you mean by Principal axes
and Principal planes in unsymmetrical

bending ?

What do mean by Shear Centre and what

is its significance ?

Are the split ring and close ring under the
action of concentrated load along diametrib

axis, statically determinate. Compare briefly.

What do you mean by Strain Rosette.

Explain briefly ?
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(i) What do you mean by Fatigue failure of

material ? What is Endurance limit?

() Briefly explain the Rayleigh-Ritz Method

to determine the deflection in a beam.

2. Define strain energy. Using Castigliano’s

theorem, determine the deflection at the free
end of a cantilever beam under the action
of a uniformly distributed transverse load of

intensity w. 10

3. The flywheel of mass m = 18 kg and radius of

gyration 25 cm is mounted at the middle of a
solid steel shaft of diameter d =5 cm and
length /. The shaft rotates in bearings A and B
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at its(ends with an angular speed n = 120 rpm.
If both the bearings suddenly freeze, so that
the ends of the shaft become locked, the shaft
will have to absorb the kinetic energy of the
flywheel. Calculate the shortest length Iof the
shaft for which this can be done without
exceeding a maximum shear stress of 84 MPa

in the shaft. ' 10

Write the expressions for stresses in a thick
cylinder under internal fluid pressure and bplot
the stress distributions. A thick cylinder with
internal radius of 8 cm and external radius of
16 cm is subjected to an internal fluid pressure

of 80 MPa. Evaluate the radial and circumfer-
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ential stresses at the inner and outer radii of
cylinder. Also determine the maximum shear

stress in the cylinder wall. 10

A beam has a rectangular cross section with
sides 0.4 m and 0.2 m. At a particular section
of the beam, the bend.ing moment is M = 12
kN.m and the plane of the bending moment
passes through the centroid of the section and
makes an angle of 36.9° with the 0.4 m side.
Determine the normal stresses developed at
each corner of the section and specify the

orientation of the neutral axis. 10

A steel crane hook has horizontal cross

section of trapezoidal section 4 cm wide at the
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inside, 1 cm wide at the outside, thickne;s
9 cm and centre of curvature 3 cm from the
inside edge. It carries a vertical load of 19620
N whose line of action passes through the
centre of curvature. Determine the maximum
tensile and compressive stresses in the section.

10

Write the equations for Cauchy’s stress formula
in 3-dimensional elasticity and explain the
terms. For the state of stress at a point char-
acterized by the point characterized by the
components (in 1000 kPa). ox = 12, 6, = 4,
6,=10, txy = 3, Tyz = Tx = 0 Determine the

principal stresses and their directions. 10
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Whaf do you mean by photo-élasticity ? What
is stress optic law ? With a neat schematic
diagram, describe the principle of operation of
a Polariscope for photo-elastic stress analysis.

10
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