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FOURTH SEMESTER
ME 45 - STRENGTH OF MATERIALS
MECHANICAL ENGINEERING
(Common to Automobile Engineering)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. State Hooke's law
2. Define strain energy density

3. Sketch the shear stress distribution in a beam made of
hollow circular section

4. A cantilever beam of length 3m carries a uniformly
distributed load of 50KN/m for a length of 1.75m from the
free end. Draw the shear force diagram for the beam.

5. Differentiate between close — coiled and open coiled
helical springs

6. Why hollow shafts are preferred when compared to solid
circular shafts?

7. Define slenderness ratio
8. Write the maximum deflection for a simply supported

beam of constant EI, and span length L carrying a point
load at the centre.
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A cylindrical pipe of 1.4m diameter and thickness 12mm
is subjected to an internal pressure of 1.25N/mm?2.
Determine the longitudinal stress developed in the pipe.

Give the expression for stresses on an inclined plane when
it is subjected to an axial pull.

(a)

®)

(a)

PART-B (5x16=80 marks)

A steel tube of 55mm external diameter and
35mm internal diameter encloses a copper rod
of 30mm diameter. The tube is closed at each
end by rigid plates of negligible thickness. If at
a temperature of 22°C there is no longitudinal
stress, calculate the stresses in the rod and
tube when the temperature is raised to 225°C.
Es = 200GN/ m?

Ec = 100GN/ m?
a.=12x 108

«.=18x 10%

Or

Two bars each of length L and of the same
material are subjected to the same axial
tensile force P. The first bar has uniform
diameter d and second bar has diameter d for
length L/2 and a diameter &/2 for remaining
length. Compare the strain energy stored by
two bars.

A beam is freely supported over a span of 6m.
It carries a uniformly distributed load of
2.75KN/m over 1.5m from the left hand
support. Along with the UDL the beam has
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two concentrated loads of 1.75KN and 4.5Kn at
1.5m and 4.5m from the left hand support.
Draw the shear force and bending moment
diagrams. Also calculate the position and
magnitude of maximum bending moment.

Or

A 150x 100x 25mm unequal angle bar is placed
with the longer vertical end and used as joist
freely supported at the ends. Find what UDL
will be carried by the joist over a span of 4.5m
if the maximum hending stress is not to exceed
5MN/m? and assuming that the section bhends
about X-X axis.

Determine the power that can be transmitted
at 400 rpm by a hollow steel shaft of 80mm
external diameter and 50mm  internal
diameter when the permissible shear stress for
the steel is 75 N/mm?and the maximum torque
is 1.25 times the mean. Compare the strength
of this hollow shaft with that of an solid shaft.
The material. weight and length of both the
shafts are the same.

Or

A helical spring in which the mean diameter of
the coil is 7 times the wire diameter is to be
designed to absorb 0.3KNm of energy with an
extension of 110mm. The maximum shear
stress is not to exceed 130N/mm? Determine
the mean diameter of the spring, diamecter of
the wire and the number of turns. Also find
the load with which an extension of 40mm
could be produced in the spring. Assume G =
85KN/mm?
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A simply supported beam of length 8m carries
a UDL of 2KN/m  over the entire span. A point
load of 12KN is acting at a distance of 2.5m
from the left support Find the deflection of the
beam at the point load, maximum deflection
and the position at which maximum deflection
occurs. Take E = 200KN/mm?

1=20x 106m*
KN/mm!

Or

A cast iron column has circular cross section of
65mm diameter and 2m long. If one of the ends
of the column is in fixed position and the other
end is free, calculate the safe load by using

(i) Rankines formula, take a. = 500N/mm?
and a = 1/1600

(i)  Buler's formula take E = E = 1.2 x]05
KN/mm?

The factor of safety of the column is 3.

At a point within a body subjected to two
mutually perpendicular directions, the stresses
are 75N/mm? tensile and 35N/mm? tensile.
Each of the above stresses is accompanied by a
shear stress of S5N/mm*  Determine
analytically the normal stress, shear stress
and resultant stress on a an oblique plane
inclined at an angle 40° with the axis of minor
tensile stress.

Or

4
P61




[image: image5.png](b) A vessel in the shape of a spherical shell 1.5m (16)

internal diameter and 12mm thickness is filled
with a fluid at atmospheric pressure. If
additional 50 x 10% mm3of fluid is pumped into
the shell at atmospheric pressure, find the
internal pressure exerted on the wall of the
shell. Find also the resulting change in volume
of sphere. Take E = 2.1 x 10N/mm?, 1/m = 0.3
and K for fluid as 2.4 Gpa.
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