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

Distinguish between strength and stiffness of a member.
What is a principal plane?
Mention three methods of analysis of Trusses.

Write the expressions for Hoop stress and longitudinal
stress for a closed cylindrical shell with an internal
pressure p.

Write the relation between distributed loads ‘w’, shear
force and bending moment.

What is neutral axis of a beam section? Sketch the
variation of bending stress in a beam section.

Draw the Shear stress distribution in a beam of 1 section

What is a conjugate beam? Draw the conjugate beam for a
Cantilever; Show the end conditions in the conjugate
beam.

What is meant by the torsional rigidity of a shaft?

10.  Write the expression for the deflection of a close coiled

helical spring carrying a load W.
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PART-B (5x16=80 marks)

A copper rod of 40mm diameter is encased in a
steel tube of 50mm internal dia and 60mm
external diameter. The ends are rigidly
attached. The composite bar is 600mm long
and is subjected to an axial pull of 100kN.
Find the stresses induced in the rod and tube.
E for steel =2x10°N/mm* and E for copper is
1x10°N/mm?

Or

A bar 50mm x 50mm x 400mm long is
subjected to a pull of 130kN in the direction of
its length. The extension of the bar was found
to be 0.14mm, while the decrease in each
lateral dimension was found to be 0.04mm.
Find the Young's modulus, Poisson’s ratio,
Modulus of rigidity and Bulk modulus of the
material of the bar.

Analyse the truss shown in fig-1 which is
hinged at A and on rollers at C , carrying a
vertical load of 10kN at B and a horizontal
load of 3.2kN at D . Use Method of Joints
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A built up cylindrical shell of 300mm in (16)
diameter and 3m long and 6mm thick is
subjected to an internal pressure of 2MPa.
Caleulate the change in diameter, change in
length and change in volume. Efficiency of
longitudinal Joint is 80% and that of
circumferential joint is 50%. Assume E = 200

(:Pa and Poisson’s ratio ag 0.3.

A beam AB of length 6m is simply supported (16)
at its ends A and B. The beam is subjected toa

w.dl of 20kN/m over 3m length from A and a
clockwise moment of 30kNm at 4m from A.
Draw the shear Force and Bending moment
diagrams and mark the positions of Maximum
Bending moment and its value.

Or

A simply supported beam of span 4m having a (16)
rectangular cross section of 120mm wide and
200mm depth carries a uniformly distributed

load. If the safe stress in bending is 25N/mm?

and the safe stress in transverse shear is
1.5N/mm?, calculate the maximum value of the
uniformly distributed load that can be safely
supported by the beam.

For a simply supported beam of span L (16)
carrying a uniformly distributed load of w
derive the expression for deflection at the
centre of the beam by double integration
method. Using conjugate beam method
calculate the deflection and slope of a
cantilever beam of span 1 and carrying a
concentrated load of P at the free end.

Or
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Draw the shear stress distribution for an I
section beam having flanges of 200mmx20mm
and web 230mmx12mm. The beam is
subjected to a maximum shear force of 80kN.
Find the maximum shear stress at the middle
of web and mark it in the shear stress
distribution sketch.

A steel shaft of 40mm diameter and 1.5m long
is rigidly fixed at the ends. A twisting moment
of 500Nm is applied at a distance of 0.6m from
left end. Determine the fixing torques at the
ends of the shaft and also the maximum shear
stress in the shaft. Find the angle of twist at
the section where the twisting moment has
been applied.

Or

A close coiled helical spring is to have a
stiffiess of 2N/mm of compression under a
load of 80N and a maximum shear stress of
140N/mm?. The solid length of the spring is
50mm. Find the diameter of the wire, the
mean diameter of the coil and the number of
turns in the coil. Modulus of rigidity =
42x10°N/mm?
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