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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.

THIRD SEMESTER
CIVIL ENGINEERING
CE 34 — MECHANICS OF SOLIDS
Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Define Poisson’s ratio and principal stresses.
What are the principles of analysis of compound bars?
What are two modes of failure of thin cylinders?

When and where method of section is preferred over method of joints in truss
analysis? -

Where shall absolute maximum bending moment occur in a beam?
Define Neutral axis and moment of resistance.

Express the value of deflection at the point ‘A’ of a beam shown in Fig. 1.
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Fig. 1

Give atleast three relationship between an actual beam to that its conjugate
beam.

How helical springs are classified? Also indicate the place of its uses.

Find the value of polar moment of inertia of a hollow circular section with
internal diameter 60 mm and thickness 6 mm.
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11. (a) A bar of 30 mm diameter is subjected to a pull of 60 kN. The measured
extension on a gauge length of 200 mm is 0.10 mm and the change in
diameter is 0.004 mm. Calculate the Poisson’s ratio and values of three
moduli of the material.

Or

(b) A rectangular block of a material is subjected to a tensile stress of
100 N/mm? on one plane and a compressive stress of 50 N/mm? on a
plane at right angles to the first one, together with shear stresses of
60 N/mm? on the same planes. Find analytically or graphically.

(1) magnitude of principal stresses
(ii) magnitude of maximum shear stress

(iii) direction of principal planes and plane containing max. shear
stress. ; '

12. (a) Analyse the plane truss shown in Fig. 2 by any method.
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Fig. 2
Or

(b) A cylindrical shell is 3 m long, 1 m in diameter and is subjected to an
internal pressure of 1 N/mm?. If the thickness of the shell is 12 mm, find
the hoop and longitudincal stresses. Find also the max. shear stress
induced and the changes in the dimensions of the shell.
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14.

15.

(a) Draw the shear force and bending moment diagrams for the beam shown
in Fig. 3 and mark the salient points and values.
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Or

(b) A simply supported wooden beam of span 1.50 m having a cross section

- 150 mm x 250 mm carries a concentrated load ‘W at the centre.

Allowable bending and shear stresses are 7 N/mm? and 1 N/mm?
respectively. Determine the safe load W on the beam.

(a) A beam of uniform section is 10 m long and is simply supported at the
ends. It carries concentrated loads of 100 kN and 60 kN at distances of
2 m and 5 m respectively from the left end. Calculate the deflection under
each load. Take I = 18 x 108 mm* and E = 2 x 105 N/mm2.

Or

(b) A beam of circular section is 150 mm diameter and has a span of 3 m
subjected to an udl of 5 kN/m over its entire length. Find the maximum
shear stress induced in the cross section and where shall it occurs.
Sketch the shear stress distribution across the section.

(a) A solid steel shaft has to transmit 75 kW at 200 rpm. If the allowable
shear stress is 70 N/mm?, find the suitable diameter of the shaft. Take
maximum torque exceeds the mean by 25%.

If a hollow shaft of diameter ratio 0.7 is to be used for the above
condition, find its internal and external diameter.

Or

(b) Design a close coiled helical spring which shall deflect 10 mm under an
axial load of 100 N at a shear stress of 90 N/mm?. The spring is made out
of round wire having modulus of rigidity value as 8 x 104 N/mm?2. The
mean diameter of the coil is to be 10 times the diameter of the wire. Find
the diameter and length of the wire necessary to form the spring.





