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B.Tech
CPME 6305
Special Examinations-2012
MECHANICS OF MATERIAL - I1

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.

Answer the following questions : 2x10

(a) State Maxwell’s theorem of reciprocal relations.

(b)  What are the differences between thick and thin cylinders ?

(c) Give an example of cross-section of a beam for which unsymmetrical
bending is not possible.

(d) Illustrate a plane stress problem.

(e) Explain what is neutral axis.

(f)  What do you mean by stress concentration ?

(g) Whatis endurance limit ?

(h)  What is isoclinic fringe patterns ?

(i)  Draw repeated and completely reversed stress cycles showing the salient
features..

(j)  Explain the stress optic law.

A simply supported beam having span 4m is subjected to an uniformly distributed

load of 10kN/m and a point load 100N at mid span. Using Castigliano’s theorem, find the
deflection at a distance of Im from left end. Take EI =200 GPa. 10

3.

(b)

(a) Derive the hoop and radial stress equations for a thick walled circular cylinder
subjected to internal pressure. 5
A thick-walled circular cylinder of internal diameter 200 mm is subjected to an
internal pressure of 100 MPa. If the maximum permissible stress in the cylinder is
limited to 150 MPa, determine the maximum possible external diameter of the
cylinder. 5

The web of a girder of I-section is 45 cm deep and | cm thick; the flanges are
each 22.5 cm wide by 1.25 cm thick. The girder at some particular section has to
withstand a total shearing force of 200 kN. Calculate the shearing stresses at the
top and middle of the web. 10
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A cantilever bean 3 meter long as shown in figure below carries two concentrated
loads of magnitude 1000N and 1500N making 45° and 60° respectively with the
horizontal. Compute the inclination of neutral axis at the support and the maximum
compressive and tensile stresses. E = 210GPa. 10
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A curved rectangular section 60 mm x 30 mm is subjected to a bending moment of
600 N-m. Find the maximum stresses in the section if the mean radius of curvature
is 100 mm. 10

(a) Derive the equilibrium equation in three dimensional state of stress
problems. 7
(b)  State the compatibility equations. 3

(a)  What is strain Rosettes ?Explain How strain is measured using this? 4
(b) Explain how Two dimensional stress analysis can be carried out using
photoelastic method. 6




