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PCCI4303
Fifth Semester Examination — 2012

ADVANCED MECHANICS OF MATERIALS
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.

1. Answer the following questions : 2x10

=

What are the assumptions made in deriving Winckler-Bach formula for
curved beam?

Differentiate between isoclinic and isochromatic fringe pattern.
State maximum shear stress theory.
What do-you mean by plane stress condition ? Give example.

Write the expression for boundary condition for an elastic body subjected
to three dimensional stress systems.

Differentiate between the failure criteria for brittle and ductile material.
Differentiate between thick and thin cylinder.

Define shear centre.

Explain the necessity of shrink fitting.

Define stress concentration factor.

Using a delta rosette, with one gauge, aligned with x-axis, following strain readings

were recorded.

¢,=40p along x-axis, &,=40u at 60° with x-axis, £.= 40u at 120° with x-axis.

Calculate the state of plane strain with respect to x- and y- axes, and with respect

to principal axes. ) 10
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3. Locate the position of shear centre for a channel section, symmetric about one
of the axis. 10

4.  Derive the equilibrium and compatibility condition for an elastic body subjected to

three dimensional stress system. 10
5. (a) Compare the various theories of failure graphically. 5
(b) Differentiate between symmetrical and unsymmetrical bending. 5

6. Asteel cylindei' with an inside diameter of 200 mm and outside diameter of 300 mm
is subjected to an internal pressure of 70 MPa. Determine the radial and tangential
stresses at a point midway the cylinder wall. 10

7. Asolid shaftis subjected to a bending moment of 200 Nm and a twisting moment
of 8000 Nm.Find the diameter of the shaft to satisfy the condition that the strain
energy stored per unit volume does not exceed the strain energy stored per unit
volume under a pure shear stress of 30 N/m?. 10

8.  Write notes on any two: 5x2
(a) Strain.gauge
(b) Polariscope

(c) Octahedral stress theory.
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