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REGULATIONS 2007

THIRD SEMESTER
CE 1202 — MECHANICS OF SOLIDS

CIVIL ENGINEERING

Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks )

1. Write the significance of limit of proportionality.
9. Define principle planes and principal stresses.

3. List the assumptions made in the analysis of plane
determinate trusses.

4. What is meant by tension co-efficient.

5. State any- four mothods to evaluate the slope and
deflection of determinate beams.

6. Draw the shear force and bending moment diagram for a
cantilever beam of spam 3m carries a point load of 5kN at
a distance of 1m from the free end.

=

State first theorem of area moment method.
8.  Define shear centre.

9. Write the expression for the defection of helical spring.
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Find the power that can transmitted by a shaft of 60mm
diameter at a speed of 100rpm. The torque to be taken by
the shaft is 200kN-m.
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PART—B ( 5x16=80 marks )

The following observations were made
during a tensile on a mild steel specimen
40mm in diameter and 200mm long.
Elongation with 40kN load is observed
to be 0.0304mm. The yield load is
180kN, Maximum load is 257 kN and
the length of the specimen at fracture is
259mm. Determine Young's modulus of
elasticity, yield point stress, Ultimate
stress and percentage elongation.

Or

The state of stresses at a point on two
mutually  perpendicular planes is
ox =160MPa (tension), oy =80MPa
(compression) and 7 =50MPa (acting in
the positive direction of X plane).
Determine the principal stresses and the
maximum shear stress.

Determine the member forces of a pin
jointed frame as shown if figure by the
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stating whether they are in tension or
compression.
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(by Analyse the truss as given in question (16)
number 12(a) by tension co-efficient
method.

(a) A simply supported beam ABCD is of 5m (16)
span, such that AB=2m, BC=I1m and
CD=2m. 1t is loaded with 5kN/m over
AB and 2kN/m over CD. Draw shear
force and bending moment diagrams for
the beam.

Or
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A beam 6m long rests on two supports
5m apart. The right end is overhanging
by 1m. The beam carries a UDL of
1.5kN/m over the entire length of the
beam. Draw the shear force and bending
moment diagrams and also calculate the
maximum bending moment on the beam.

A steel girder of uniform section 14m
long is simply supported at its ends. It
carries concentrated loads of 90kN and
60kN at two points 3m and 9.5m from
the right end respectively. Caleulate the
deflection of the girder at the points
under the two loads. Take I=64x10-m*
and E=210GPa.

Or

A T" beam section flange is 200mm x
20mm and web 250mm x 25mm is
subjected to a shear force of 50kN. Find
the shear stress at the junction of flange
and web and at the neutral axis. Also
sketch the shear stress distribution
across the section.

Design a closed coil helical spring which

when placed a load of 400N may deflect

80mm. The diameter of each coil is to be

10 times that of the wire of the spring
4
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and the maximum shear stress is not to
exceed 55 N/mm? Assume the shear
modulus of the spring material is
75kN/mm?.

Or

Find the angle of twist per meter length
of a hollow shaft of 100mm external
diameter and 60mm internal diameter,
if the shear stress is not to exceed
35MPa. Take modulus of rigidity as
85GPa.





