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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 : 2×10

(a) State Castgliano’s theorem.

(b) State Maxwell’s theorem of reciprocity.
(c) Define notch sensitivity.
(d) Explain stress optic law.
(e) Define gage factor of an electric resistance

strain gage.

        (f) Mention the relative orientation of the
polarizer, analyzer and quarter wave plates
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for dark field and light field arrangement of
polariscope.

(g) Explain the difference between isocline and
isochromatic fringes.

(h) What do you mean by birefringence ?
(i) Mention four materials with their composi-

tion used for making resistance strain
gages.

(j) Distinguish between completely reversible
and repeated load cycle.

2. A steel tube of 200 mm external diameter is to
be shrunk on to another steel tube of 60 mm
internal diameter. The diameter at the junction
after shrinking is 120 mm. Before shrinking on,
the difference of diameters at the junction is 0.08
mm. Calculate the radial pressure at the junction
and the hoop stresses developed in the two tubes
after shrinking on. Take Young’s modulus of steel
as 2.0 × 105 MPa. 10

3. A curved bar has a rectangular cross-section,
breadth = 60 mm and depth = 80 mm. The beam
is subjected to pure bending. Find the ratio of
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the numerical values of maximum and minimum
bending stresses. Show the variation of the bend-
ing stress along the depth of the section. 10

4. A cantilever beam of square cross-section b×b
is bent by a couple M, The couple M acts in a
plane passing through the centroidal axis of the
beam and making an angle θ with the vertical
plane passing through the centroidal axis. What
curve will be described by the end of the beam
when the angle θ varies from 0 to 2π ? For what
value of θ the bending stress will be maximum ?

10

5. A cantilever beam of length L and constant
flexural rigidity EI is loaded by a concentrated
load W acting at the mid span. Determine by
energy method the deflection and slope at the
loading point considering only flexure. 10

6. At certain point on a steel machine part,
measurements with an electric rectangular
strain rosette, indicate that ε0°  = – 0.0005,
ε45°  = +0.0003, ε90° = +0.0004. Assuming that
Young’s modulus of steel, E = 2.0 × 105 MPa
and Poisson’s ratio, υ = 0.3. Find the principal
stresses at the point investigated. 10

7. What do you mean by the endurance limit of a
material ? Describe the detail experimental   pro-
cedure for determining the fatigue strength of a
material. 10

8. At a point in a strained material, on plane BC
there are normal and shear stresses of  560 MPa
and 140 MPa respectively. On plane AC, per-
pendicular to plane BC, there are normal and
shear stresses of 280 MPa and 140 MPa
respectively as shown in figure-1 below.
Determine the following : 10
(i) principal stresses and location of the planes

on which they act.
(ii) maximum shear stress and the plane on

which it acts.

Figure – 1
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