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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. Assume suitable missing

data, if any.

6. An external pressure of 12 MN/m2 is applied

to a thick cylinder of internal diameter 160

mm and external diameter 320 mm. If

maximum hoop stress permitted on the inside

of the wall is 35 MN/m2, calculate the

maximum internal pressure that can be applied.

If the cylinder has closed ends, calculate change

in the outside diameter. Take E = 210 GN/m2

and v = 0.3. 20

7. A curved bar is formed of a tube of an outside

diameter of 80 mm and a thickness of 5 mm.

The centre line of this beam is a circular are

of radius 150 mm. Determine the greatest

tensile and compressive stresses set up by a

bending moment of 1.2 kN m tending to

increase its curvature. 20

8. Deduce expressions for the axial deflection

and axial rotation of an open coiled helical

spring under the action of a twisting couple.

20
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1. A Cantilever 200 cm long carries a single

point load 20 kN at the free end. Making use

of Castigliano’s theorem, find the deflection

at 150 cm from the free end. E = 200 GN/m2

and I = 1440 cm4. 20

2. A solid shaft transmits 1200 kW at 250 rpm.

Maximum torque is twice the mean. The shaft

is subjected to a bending moment, which is

1.25 times the mean torque. The shaft is of

ductile material for which the permissible

tensile and shear stresses are 120 N/mm2 and

60 N/mm2 respectively. Determine the shaft

diameter using suitable theory of failure. Give

justification of the theory used. 20

3. (a) Discuss the term unsymmetrical bending.

(b) Determine the position of the shear centre

for a channel section of 800 mm by

400 mm outside and 5 mm thick. 5+15

4. A thin cylindrical shell of an internal diameter

of 40 cm and a wall thickness of 1 cm is

closely wound around its circumference by a

3 mm diameter steel wire under an initial

tension of 10 N/mm2. The cylinder is further

subjected to an internal pressure of 2.4 N/mm2

Determine the resultant hoop stress developed

in the cylinder and wire. Cylinder is also made

of steel. E = 208 GPa, Poisson’s ratio = 0.3.

20

5. A flat steel disc 800 mm outside dimeter with

180 mm diameter hole is shrunk fitted on to a

solid steel shaft. If the shrinkage allowance is

0.08 mm on the radius, determine :

(a) The speed at which the shrink fit will

loosen.

(b) The maximum hoop stress in the disc at

the speed calculated in part

(c) The maximum hoop stress in the disc at

stand still.

Assume  = 7600 kg/m3, E = 210 MPa and

v = 0.3 20
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