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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.
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7. A crane hook has a symmetrical trapezoidal

section 56 mm deep, the inner and outer widths

being 50 mm and 25 mm respectively. Estimate

the extreme intensities of stress when the hook

carries a load of 12.5 kN, the load line passing

50 mm from the inside edge of the section

and the centre of curvature being in the load

line. 20

8. Explain the shear centre and flexural axis in

the unsymmetrical bending. Determine the

principle moments of inertia for an unequal

angle section 125 mm × 75 mm × 10 mm.

20
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1. A cylinder shell is 6 m long, 1.5 m internal

diameter and 2.25 cm metal thickness. It is

closed by hemispherical ends. In a hydraulic

test to 6 MN/m2, how much additional water

will be pumped in after initial filling at

atmospheric pressure ? The circumferential

strain at junction of cylinder and hemisphere

may be assumed as same for both. Take

E = 200 GN/m2, K (for water) = 2.13 GN/m2

and 1/m = 0.3. 20

2. Derive the expressions for radial and hoop

stresses in a thick cylinder subjected to internal

pressure P1 and external pressure P2. 20

3. Deduce an expression for the stain energy of

an open coiled helical spring under the action

of torque. 20

4. A bolt consists of an axial pull of 16 kN

together with a transverse shear of 10 kN.

Determine the diameter of the bolt according

to :

(i) Maximum shear stess theory

(ii) Maximum strain energy theory

(iii) Maximum shear strain energy theory.

Elastic limit in tension is 250 N/mm2, and a

factor of safety 2.5 is to be taken. Take

Poisson’s ration = 0.3. 20

5. A circular thin disc of 50 cm diameter and

uniform thickness is rotating at 2000 rpm.

Determine the maximum stress induced in the

disc. If a hole of 10 cm diameter is drilled at

the centre of the disc, determine the maximum

intensities of radial and hoop stresses induced

in the disc. Take Poisson ratio is 0.3. Mass

density is equal to 7800 kg/m3. 20

6. Drive an expression for the strain energy

produced due to simple shear and bending

moment. 20
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