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II B.Tech. I-Semester Supplementary Examinations, November-2004.

MECHANICS OF SOLIDS

(Common to Chemical Engineering and Metallurgical and Material Technology)

Time: 3 hours






        Max. Marks: 70

Answer Any FIVE questions

All questions carry equal marks

- - -

1.a)
A composite bar consisting of three segments as shown in figure (1) is rigidly connected at their ends.  If the composite member is subjected to a longitudinal pull of 120 KN, estimate the proportion of load carried as each rod and the induced stresses.
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Take Ecu =130 GN/m2 : Ezinc = 100 GN/m2 : Eal = 80 GN/m2
   b)
Show that the poisson’s ratio of an elastic material cannot exceed 0.5

   c)
For a given material E = 1.1 ( 105 N/mm2 and N = 0.43 ( 105 N/mm2.  Find the bulk modulus and lateral contraction of a round bar 35 mm diameter and 2.5 m long when stretched by 2.5 mm.

2.a)
Derive the relation between load, shear force and bending moment.

b)
A beam AB 8m long is simply supported at two points A and B 6m apart and loaded as shown in figure (2).  Draw the shear force and bending moment diagrams.
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3.a)
Derive the relationship M/I = f/y = E/R.

b)
A beam of a T-section is used as a cantilever with flange at top.  The flange is    120 mm wide ( 20mm deep and web is 15mm wide and 120 mm deep is 2m long.  Determine the maximum permissible load which may be suspended from the free end of the cantilever if the limiting stresses in tension and compression are          90 N/mm2 and 150 N/mm2 respectively.

4.
An I-section having flanges 200 mm ( 20 mm and web 400 mm ( 15 mm is used as a beam.  If at a section, it is subjected to a shear force of 150 KN, find the greatest intensity of shear stress in the beam and show also the variation of shear stress across the section.

5.
A 2 meters long cantilever of rectangular section 100 mm wide and 200 mm deep carries a uniformly distributed load of 2.5 KN/m for a length of 1.25 m from the fixed end and a point load of 1 KN at the free end.  Find the deflection at the free end.  Take E = 10 GN/m2.

6.
A thick steel cylinder of 1000 mm inside diameter is to be designed for an internal pressure of 4.8 MN/m2.  Calculate:


(i) the thickness if the maximum shearing stress is not to exceed 21 MN/m2.

(ii) The increase in volume due to working pressure, if the cylinder is 7m long with closed ends.

Neglect any constraints due to ends

Take: E = 200 GN/m2.  Poisson’s ratio: 1/3.

7.
Mutually perpendicular faces of a square element of a thin plate are subjected to normal and shear stresses of 63 MN/m2 (tensile), 47.2 MN/m2 (compressive) and 39.4 MN/m2 (shear).  Determine graphically or otherwise the magnitudes and directions of the principal stresses and the greatest shearing stress.

8.
A hollow propeller shaft of diameters 300 mm and 150 mm transmits 1800 kW power at 100 revolutions per minute along with a bending moment of 12 KNm and an end thrust of 300 KN.  Calculate the maximum principal stresses and their planes.  Poisson’s ratio is 0.3.
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