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ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1.  State Hook’s Law.

2. Define Shear modulus.

3. What is a perfect frame?

4. What are the stresses induced in thin cylinder?

5.  Write the simple bending equation.

6. A cantilever beam of span 3m carries a vertical load of

50kN at its free end. Find its shear force and bending
moment at its mid span.

=

Sketch the shear stress distribution for symmetrical [
section.

8.  Write the expression for deflection of a simply supported
beam carrying an UDL over its entire span.

9. What are the applications of leaf springs?

10. What is meant by the strength of a shaft?
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PART-B (5x16=80 marks)

(i)  Derive the relationship between the bulk
modulus and young’s modulus.

(i)) For a given material, young’s modulus is
120Gpa and rigidity modulus is 40 GPA.
Find the butk modulus and lateral
contraction of a round bar of 50mm
diameter and 2.5m long, when stretched
2.5mm. Take poisson’s ratio as 0.25.

Or

At a certain point in a strained material, there
1s a tensile stress of 85 N/mm? upon the
horizontal plane and a tensile stress of
40N/mm? upon the vertical plane. There is also
a shear stress of 50N/mm? upon each of its
planes, determine the principal stresses and
the maximum shear stress.

A cylindrical vessel whose ends are closed by
means of rigid steel plates is 3mm thick. The
internal length and diameter of vessel are
50cm and 25cm respectively. Determine the
longitudinal and circumferential stresses in
the cylindrical shell due to an internal
pressure of 3MN/m?. Also calculate increase in
length, diameter and volume of the cylinder.
Take E=200 GN/m? and poisson’s ratio = 0.3.

Or
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Analyze the truss as shown in Fig using
methods of joints.
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A cantilever beam of 2m carries a uniformly
distributed load of 1.5kN/m over a length of
1.6m from the free end. Draw shear force and
bending moment diagrams for the beam.

Or

A simply supported beam 8m long is carrying a
UDL of 5kN/m over a length of 3m from the
right end and point load of 15kN acting at a
distance of 4m from the right end. Draw the
shear force and bending moment diagrams and
also calculate the maximum bending moment
on the beam.

A simply supported beam of span 3m is
subjected to a central load of 10kN. Find the
maximum slope and deflection of the beam.
Take 1=12x10°mm* and E=200GPa.
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Or

A simply supported beam of span 5m is
subjected to a concentrated load of 100kN at a
distance of 2m from left end of the support.
The cross-section of the beam is a T section
with  flange 150mmx20mm and web
120mmx20mm. Sketch the shear stress
distribution at the section of maximum shear
force.

A steel shaft is transmitting 150kW power at
75rpm. If the allowable shear stress in the
shaft is not to exceed 100N/mm? and allowable
twist is not to exceed 3 degrees per meter
length of the shaft, find the minimum
diameter of the shaft. Assume shear modulus
of the steel has 80kN/mm?.

Or

A closed coil helical spring has mean diameter
of 75mm and spring constant of 80kN/m. It has
8 coils. What is the suitable diameter of the
spring wire if maximum shear stress is not to
exceed 250MN/m?. What is the maximum axial
load the spring can carry? Take modulus of
rigidity of the spring material is 80GN/m?2.
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