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THIRD SEMESTER
CE 34 - MECHANICS OF SOLIDS
CIVIL ENGINEERING
Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10%2=20 marks)

1. What is meant by Poisson’s ratio? What is its importance
for a material?

2. What is Mohr's circle of stresses?
3. What is tension coefficient of a member?

4. Write down the relation between number of Joints and
number of members for a perfect truss.

5. Draw the Shear force and Bending moment diagram for a
cantilever of span-L, Carrying a Moment M at the free
end.

6.  Write the relation between stress and bending moment
according to the theory of simple bending.

7. When Macaulay’s Method is advantageous to determine
the deflection of a beam?

8. What is meant by the Shear Centre of a beam section?

9. Write the relation between Power transmitted and Torque
of a shaft.
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What are leaf springs? Write the application of leaf
spring.

(a)

®)

(a)

PART-B (5%16=80 marks)

A Cylindrical bar of 50 mm diameter and 3 m
length has stretched by 3 mm. Find the
lateral contraction of the bar. The Young's
modulus of material of the bar is E= 200 GPa
and the Modulus of rigidity is 90 GPa. Find
the Bulk modulus of material of the bar.

Or

A plane element in a body is subjected to a
tensile stress of 90 MPa accompanied by a
shear stress of 40 MPA. Find the followings:

) The normal and tangential stress on a
plane inclined at an angle of 20 degrees
with the direction of direct stress.

(i) The Major Principal Stress, Minor
Principal stress and Maximum Shear
stress and the plane of maximum shear
stress.

A truss shown in fig.1. is simply supported at
A and is supported on rollers at C. It carries a
vertical load of 15 kN at E and a horizontal
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(b) A thin spherical shell of 900 mm diameter (16)
with 10 mm wall thickness is filled with a
fluid at atmospheric pressure. If 2x205mm?® of
more fluid is pumped into the shell what is
the intensity of pressure developed in the
shell. Also determine the hoop stress and the
increase in diameter at that pressure.

E = 200 GPa and Poisson’s ratio =0.3

13. (a) A Simply supported beams AB of span 10 m (16)
carries a distributed load with an intensity of
zero at A increasing gradually to 25 kN/m at
B. Find the reactions and draw the shear force
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and Bending moment diagrams showing the
shape of the curve and marking the degree of
curves in the figure.

Or

A timber beam carries an uniformly
distributed load of 16 kN/m over a simply
supported span of 5m. If the stress in the
timber is not to exceed 10 N/mm?, find the
proportion of beam section agsuming the
depth of the beam as twice the width of the
beam.

An overhang beam ABC of length 10 m simply
supported at A and B has AB= 8m and BC=2
m. It carries a concentrated load of 10 kN at C
and another concentrated Joad of 15 kN at the
middle point of AB (4m from A). Calculate by
Macaulay's method the deflection and Slope at
¢ and at the middle of AB in terms of Bl .
which is-constant throughout the beam.

Or

A rolled steel joist of 1 section has the
following dimensions, Flange= 200 mm X
92 mm thick Web thickness 15 mm. Overall
depth of beam 400 mam. 1f the beam carries a
udl of 20 kN/m over & simply supported span
of 5 meters, sketch the shear stress
distribution at the section where the shear
force is maximum.
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A hollow shaft of diameter ratio 3:7 is to
transmit 300 kW at 120 RPM. The maximum
torque is 25 % greater than the mean. If the
shear stress is not to exceed 65 N/mm? and
the angle of twist in a length of 2m not to
exceed 1 degree, calculate the external and
internal diameter of the shaft, which would
satisfy both the above conditions.

Or

A leaf spring of 900 mm is made up of 10
leaves of same thickness and 50 mm wide
plates. The bending stress is limited to
60N/mm?. When it is subjected to a Point load
of 5000 N at the centre, find the thickness of
the leaves and the central deflection. E=2x
105 N/mm?
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