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Code No.210851
II-B.Tech. I-Semester Supplementary Examinations, June 2003

MECHANICS OF SOLIDS
 (Common to Chemical Engineering, Metallurgy and Material Technology)  

Time: 3 Hours






   Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks.

---

1.a)
A member ABCD is subjected to point loads P1, P2, P3 and P4 as shown in the figure below.  If P1 = 45 kN, P3 = 450Kn, P4 = 130 kN, calculate the force P2 necessary for equilibrium.  Also determine the total elongation of the member.

Take E = 210 kN/mm2.
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        Area of Cross-section of AB=600mm2






        Area of Cross-section of BC=2000mm2
        Area of Cross-section of CD=1000mm2
b)
A member formed by connecting a steel bar to an aluminium bar is shown in the figure.  Calculate the magnitude of the force P that will cause the total length of the two bars to decrease by 0.25 mm.  Es= 210x103 N/mm2 Eal = 0.7 x 105 N/mm2.
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2.
Draw S.F., B.M. and normal thrust diagrams for the frame shown in the figure below.
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3.
A vertical flag staff standing 10m above the ground is of square section through out, the dimensions being 150mmx150mm at the base tapering uniformly to 75mm x 75mm at the top.  A horizontal pull of 250 N is applied at the top, its direction being along a diagonal of the section.  Find the maximum stress due to bending.

4.a)
Show from first principles that if a beam of rectangular section is subjected to a transverse shearing force, the maximum shear stress at a cross-section is 1.5 times the mean shear stress.

   b)
A simply supported timber beam of span 2m having a cross-section 100 mm wide and 200mm deep supports a uniformly distributed load over the entire span.  If the safe stresses are 20 N/mm2 in bending and 1.5 N/mm2 in shear, calculate the maximum load which can be supported by the beam.

5.a)
A cantilever of length l is subjected to a couple Mo at the free end.  Using moment-area method, calculate the deflection at the free end.
   b)
A cantilever of length l carries a uniformly distributed load ‘W’ per unit length for a distance of ¾ l from the fixed end.  Find the deflection at the free end.

6.
A copper tube of inside diameter 50mm and outside diameter 53mm is closely wound with steel wire of 0.7mm diameter.  Find the tension at which the wire must be wound on the tube if an internal pressure of 1.3 N/mm2 is required before the copper is subjected to tensile stress, the tube being free to expand or contract axially.


Es = 2x105 N/mm2

Ec = 1.2x105 N/mm2

For copper, 1/m = 0.3.

7.
A point in a strained material is subjected to tensile stresses of P1 and P2 at right angles to each other (P​1​ > P2).  Find the plane across which the resultant stress is most inclined to the normal.


Find the value of this inclination and the resultant stress when P1 = 200 N/mm2 and P2 = 100 N/mm2.

8.a)
A solid shaft of diameter D is subjected to an axial torque T and bending moment M.  Derive an expression for the principal stresses at the surface of the shaft.
   b)
At a certain section of shaft of 80mm diameter, there is a bending moment of    3.5 x 106 N-mm and a twisting moment of 5x106 N-mm.  Determine the principal stresses and the planes where they act.
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