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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
THIRD SEMESTER
CIVIL ENGINEERING ‘
CE 1202 — MECHANICS OF SOLIDS
(REGULATIONS 2007) »
Time : Three honks : : Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. How thermal stresses ére caused in a membgr?
2.  Define longitudinal strain and lateral strain.
3. How trusses are classiﬁed?
4. In analysm of trusses by method of joints, why one should select joints not
having more than two unknown forces for analysis.
5.  What is point of contraflexure in a beam?
6. Deﬁhe saggipg and hogging bending moment.
7. What are the boundary conditions applicable at a fixed support of a beam in
‘slope and deflection determination?
8.  Express the formula for determination of shea.r.vstress in ay beam section and
explain the terms involved.
9.  Define Polar moment of inertia of a section.
10. What is a leaf spring? Where it is used?
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PART B — (5 x 16 = 80 marks)

A reinforced concrete column is 300 mm x 300 mm in section.  The

column is provided with 8 bars of 20 mm diameter. The column carries a
load of 180 kN. Find the stresses in concrete and steel bars. Take
E, =2.1x10°N/mm® and E, =0.14 x10° N/mm®.

Suppose the stress in the concrete is not permitted to exceed

1N /mm?®, how much additional area of steel is required to carry the

same load.
- Or

For a given material the -youhg‘s modulus is 110 KN /mm? and modulus
of rigidity is 43 KN/ mm?®. Find the bulk modulus and Poisson’s ratio of

the material. If a bar of 2.5 m length and 40 mm diameter made up of
this material is stretched by 2.5 mm, find the reduction in diameter of
the bar. : 3

Find the force in the members ®, @ and @ By method of section for the
truss shown in Figure. 1. ' -
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Figure. 1
Or

A cylindrical shell 1 m long and 180 mm internal diameter, thickness of

the metal is 8 mm. This cylinder is filled with a fluid at atmospheric
pressure. If a volume of 20 ml of the fluid is pumped is to the cylinder,

find the pressure exerted by the fluid on the wall of the cylinder. Find
also the circumferential stress induced. Take E =2 x10° N/mm?® and
1
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Or.

(b) A water main of 120 mm internal diameter and 12 mm thick is running
full. If the bending stress is not to exceed 56 N/ mm® , find the greatest
span on which the pipe may be freély supported. Steel and water weights
76.8 KN/m® and 10 KN /m® respectively. '

'14. (a) Find the deflection at the centre of the beam shown in Figure. 3 by
conjugate beam method in terms of EI. :
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Or

(b) Calculate the shear stress developed at the junctions of the web with
flanges -and at the centre of the I-section shown in Figure. 4. if it is
subjected to a shear force of 80 kN.
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Find the diameter of the shaft required to transmit 60 kW at 150 rpm. I
the maximum torque is likely to exceed the mean torque by 30% for a

max.permissible shear struss of 60 N/ mm?. Find the angle of twist for a
lengthof2 50 m. Take C =8 x10* N/mm?.

o

A leaf spring 100 cm long is required to carry a central point load of
80 kN. If the central deflection is not to exceed 20 mm and the bending
stress is not to exceed 200 N/ mm?, determine the thickness, width and
number of plates. Also compute the radius to which the plates should be

curved. Take width of plates = 12 times thickness of plate and
E =2 x10° N/mm®.





