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      II-B.Tech I-Semester Supplementary Examinations May/June 2004

MECHANICS OF SOLIDS

(Common to Chemical Engineering and Metallurgy and Material Technology)

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Define young’s modulus, shear modulus and Bulk modulus. Derive the relation between them.
   b)
The following data refer to a tensile test conducted on a mild steel bar : 


diameter of the  specimen = 20 mm


length of the specimen = 200 mm


extension at a load of 40 kN = 0.12mm


Load at yield point = 80kN


Maximum load = 150 kN


Total extension = 50 mm


Neck diameter = 15 mm.

Determine (i)  young’s modulus (ii) yield stress (iii) ultimate stress                            (iv) percentage elongation and (v) percentage reduction in area.

2. Draw B.M. diagram, S.F. diagram and axial thrust diagram for the frame shown in the figure below.
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3.a)
State the assumptions made in the theory of simple bending.

b)
A simply  supported beam of 10m span is subjected to a central concentrated load P. The section is a T-section  of flange 250mm x 25mm and rib 250mm x 25mm.. If the compressive and tensile stresses in the beam are not to exceed 100 N/mm2   and 120 N/mm2 respectively, determine  the maximum force P that can be applied on the beam.
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4.a)
Derive an expression for the intensity of shearing stress at any point in the          cross-section of a loaded beam. 
b)
A beam of circular section is 200mm diameter. At a particular section, the beam is subjected to a shear force of 10 kN. Find the maximum shear stress.

5.
A beam of length 6m is simply supported at the ends. It carries a uniformly distributed load of 4 kN/m over a length of 2 metres from the left end. Find the maximum deflection of the beam. 


Take E = 2 x 105 N/mm2  and I = 2 x 107 mm4.

6.
A cylindrical shell of 200 mm diameter and 1 metre length is filled with a fluid at atmospheric pressure. The wall thickness is 8mm. If  an additional 2 x 104 mm3 of the fluid is pumped into the cylinder, find the pressure exerted by the fluid on the wall of the cylinder.  Find also the hoop stress induced. E = 2 x 105 N/mm2 ; Poissson’s  ratio = 0.3.
7.a)
Show that in a strained material subjected to two dimensional stress, the sum of  normal components of stress on any two mutually perpendicular planes is constant. 

b)
A  point in a strained material is subjected to mutually perpendicular stresses of 600 N/mm2 tensile and 400 N/mm2  compressive. It is also subjected to a shear stress of 100 N/mm2.  Draw Mohr’s circle and find the principal stresses and maximum shear stress. 

8.
A hollow shaft of internal diameter 3/8th of external diameter is required to transmit 600 KW at 200 rpm, the maximum torque being 20% greater than the mean. If the maximum shear stress is to be limited to 65 N/mm2 and the twist in a length of 4m is not to exceed 2o , determine the external diameter of the shaft. 


Take  G = 0.8 x 105 N/mm2. 
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