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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 Five questions in all, selecting at

least one question from each Unit.

hoop and radial stresses assuming rotor to be

a thin disc and a long cylinder. And calculate

the percentage error in assuming it to be a

thin disc. 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. 5,10

Unit IV

7. A curved beam of circular cross-sectional 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 stresses across the

section. 15
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Unit I

1. A spherical shell of 1.5 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 = 2

GN/m2, Poisson's ratio = 0.3. 15

2. On the outer surface of a closed thick cylinder

of diameter ratio 2.5 were fixed strain gauges

to measure the longitudinal and circumferential

strain. At an internal pressure of 230 MN/m2,

these strains were recorded as 9.18×10–5 and

36.9×10–5 respectively. Determine the value

of Young's modulus, modulus of rigidity and

Poisson's ratio. 15

Unit II

3. Drive an expression for strain energy stored in

a body due to shear stress. A bar 1.5 cm

diameter gets stretched by 2.5 mm under a

steady load of 1000 N. What stress would be

produced in the same bar by a weight of 1200

N, which falls vertically through distance 5

cm on to a rigid collar attached at its ends ?

The bar is initially unstressed. Take E = 210

GPa. 5,10

4. The load on a bolt consists of an axial pull of

25 kN together with a transverse shear of 8.5

kN. Determine the diameter of the bolt

according to : (i) maximum shear stress theory

(ii) maximum strain energy theory (iii)

maximum shear strain energy theory. Elastic

limit in tension is 290 N/mm2, and a factor of

safety of 3 is being applied. Take Poisson's =

0.3. 15

Unit III

5. A turbine rotor, 0.4 m external diameter and

0.2 m internal diameter, is revolving at 1000

rpm. Taking the weight of rotor as 7700

kg/m3, Poisson's ratio 0.3, find the maximum
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8. A laminated spring of the quarter-elliptic type,

0.6 m long, is to provide a static deflection of

75 mm under an end load of 200 kg. If the

leaf material is 60 mm wide and 6 mm thick,

find the number of leaves required and the

maximum stress.

From what height can the load be dropped on

the undeflected spring to cause a maximum

stress of 750 N/mm2. Take E = 2,08,000

N/mm2. 15

M-D33 5 550 M-D33 5 550

8. A laminated spring of the quarter-elliptic type,

0.6 m long, is to provide a static deflection of

75 mm under an end load of 200 kg. If the

leaf material is 60 mm wide and 6 mm thick,

find the number of leaves required and the

maximum stress.

From what height can the load be dropped on

the undeflected spring to cause a maximum

stress of 750 N/mm2. Take E = 2,08,000

N/mm2. 15

http://www.dcrustonline.com

http://www.dcrustonline.com/

