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Third Semester Examination — 2012-13
MECHANICS OF SOLIDS
Full Marks —70
Time : 3 Hours

Answer Ouestion No. 1 which is compt)lsory and any five from the rest.
The figures in the right—hand margin indicate marks.
1. Answer the following questions : 2x10
(a) Write Hooke’s law and state the principle of superposition.
(b) What do you mean by point of inflection ?
(c) Define principal planes and principal stresses.
(d) What do you mean by modulus of rigidity ?
(e) Differentiate strut and column.
(f)  Write different types of supports of the beam.
(g) Write the relationship between different elastic constants.
(h) Whatis slenderness ratio ?
(i) Under what condition the problem is called statically indeterminate ?

() What is the shear force induced in a fixed-fixed beam, due to applied
moment M at mid-point of the beam in the transverse plane.

2. Acomposite bar as shown in the Fig. is at 30°C. It is raised to 80°C. Find the
stresses induced in different materials of the bar if 10
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(a) the supports are rigicl
(b) the supports yield by 0.02 cm.

Aluminium

E.=2x10°N/m?, as=12x107%/°C
E,=0.7x10°N/m?, a,=20x10"%/°C
E.=1x10°N/m?, ag,=16x107%/°C
3. (a) A cylindrical thin shell 800mm in diameter and 3m long is'having 10mm
metal thickness. If the shell is subjected to an internal pressure of 2.5x10°
N/m?, determine : 6
(a) Changeinlength
(b) Chahgé in diameter
(c) Changeinvolume
Given : E=299GN/m?and v=0.25.
(b) Abar of steel 25 cm long, of rectangular cross section 25 mm by 50 mm is
subjected to a uniform tensile stress of 200N/m? along its length. Find the
change in dimension if E :205‘000N/mm2 and Poisson’s ratio =0.3. 4
4. A girder 30 m long carrying a uniformly distributed load of ‘w’ KN/m is to be
supported on two piers 18 m apart so that the greatest bending moment shall be
as small as possible. Find the distance of piers from the end of the girder and
maximum bending moment. 10
5. (a) Derive the equation of bending in case of pure bending, also state the
assumption made to derive the said equation. 6
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(b) Acantilever beam of length ‘L is loaded with an uniformly distributed load of
‘w’/ unitlength and a point load of ‘P’ at free end. Find the slope and deflection
at free end. 4

6. Atube of mean diameter 5 cm and thickness 2 mm is made of mild steei with an
elastic limit of 250 N/mm? under simple tension. Calculate the torque which may
be transmitted by the tube with a factor of safety of 2.5 if the criteria of failure is

(a) maximum shear stress,
(b) maximum strain energy and
(c) maximum shear strain energy. Poisson’s ration is 0.3. 10

7. Aslender pin ended mild steel column is 4m long and has diameter 80mm. Find
the Euler’s crippling load for this column. Given : 10

E=2 x 10" N/m?and factor of safety is 2.

How will the above load change if

(a) Mid-point of the column is restrained against any lateral deflection.

(b)  Mid-point of the columnis prevented from lateral deflection as well as rotation.
8.  Write short notes on any two : 5x2

(a) Closed coil helical spring

(b) Mohr’s circle for strain

(c) Composite beams.
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