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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

7. A curved beam of circular cross-section is

subjected to a pure bending with a couple of

500 Nm. The beam is of circular cross-section

of 40 mm diameter. The mean radius of

curvature of the beam is 150 mm. Locate the

position of the neutral axis and maximum and

minimum stresses in the beam. Also plot the

variation of the bending stress across the

section. 20

8. An open coiled helical spring is made having

15 turns wound to a mean diameter of 100mm.

The wire diameter is 8 mm and the coils made

an angle of 30º with a plane perpendicular to

the axis of the coil. 20

Find : (a) the axial extension with a load of

80 N. (b) the angle the free end will turn

through with this load if free to rotate. Take E

= 200 GN/m2.
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1. A spherical shell of 12.0 m internal diameter

has wall made from 10 mm thick steel plate.

It is to be hydraulically tested and is just filled

with water. Find the volume of additional water

to be pumped into it so as to raise the pressure

to 10  MN/m2. Take E = 200 GN/m2, K =

2GN/m2, Poisson's ratio = 0.3.

2. What do you mean by compound cylinder used

as pressure vessels ? Explain. Derive an

expression for the resultant stress produced in

the compound cylinder. 5+15

3. A simply supported beam of span 4m is

carrying a concentrated load of 15 kN at the

mid span. Determine the strain energy stored

in the beam due to horizontal shear. The beam

is 8 cm wide and 10 cm deep. E = 200 GPa

and Poisson's ratio = 0.3. 20

4. A body is under the action of two principal

stress of 40 N/mm2 and –70 N/mm2 the third

principal stress being zero. If the elastic limit

tension as well as compression is 200 N/mm2,

find the factor of safety based on the elastic

limit bolt according to : (i) maximum shear

stress theory (ii) maximum strain energy theory

(iii) maximum shear strain energy theory. Take

1/m = 0.3.

5. Find the thickness of a disc having the uniform

strength. 5

A circular thin disc of outer radius 20 cm and

inner radius 5 cm is rotating at 3000

rpm.Determine the variation of radial and hoop

stress in the disc. Take 1/m = 0.3, mass density

= 7800 kg/m3. 15

6. Explain the Shear centre and flexural axis in

the unsymmetrical bending. An angle section

has overall width 80 mm, and overall depth

100 mm, the thickness being 10 mm

throughout. Determine (i) position of centroid

(ii) centroidal moments of inertia Ixx, Iyy and

Ixy where xx and yy axes are parallel to 80

mm and 100 mm arms respectively. (iii)

Principal centroidal moments of inertia. 15
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