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THIRD SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, DECEMBER 2008

ME/AM/ 04 304—MECHANICS OF SOLIDS
(2004 Admissions)

Three Hours Maximum : 100 Marks
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What do you mean by statically indeterminate system ? Explain with examples.
stablish the relationship between Young's modulus and Rigidity modulus.

A rectangular bar of 50 mm 100 mm is to be replaced by a solid circular shaft so that neither
stresses nor deformations are exceeded. Find the diameter of the shaft and the percentage
saving of material compared to rectangular shaft.

A composite shaft ABC of length L, has two portions AB and AC of different diameters, lengths
and rigidity modulii. Ends A and C are fixed. A torque T is applied at the junction B. Find the
twisting couples exerted at the fixed points A and C.

Write a note on Direct integration methods for beam deflection.

A rectangular beam of span L, depth A and width b is used to support a total uniformly
distributed load of W. The beam is simply supported and maximum bending and shear stresses

developed are «, and Ty Determine the ratio of o, and Ty in terms of beam parameters.

Define Slenderness ratio. A column with fixed ends is paded upto ite proportional limit. Derive
an expression between the slenderness ratio and proportionality limit.
Write a note on ¢ End conditions and effective length Factars in columns.
(8% 5= 40 marks)
An axial load of 50 KN is acting on a bar which has three lengths of 300 mm, 280 mm and
320 mm with diameters 25 mm, 50 mm and 40 mm respectively. Assuming E = 200 GPa,
calculate the stress in each length and the total elongation of the bar.
(15 marks)

Or
() Distinguish between isotropy, anisotropy and orthotrophy. (5 marks)

(i) A stepped shaft has two equal portions of length 1 m each and areas 2 cm? and 4 cm® It is
supported at the narrower end and carries  load of 10 tonnes at free end. Find the values
of maximum stress and maximum deflection. E = 200 GPa. ‘
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Explain Shear Force and Bending Moment diagrams by integration method.
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(6 marks)

A hollow steel tube is to be used for the measurement of torque. It is so designed that fora
torque of 100 kg-cm, the pointer deflects by 2. Its length is 60 cm. Find the inner and the

outer diameter if the maximum shear stress is limited to 420 kglem®

Take G = 8.4 x 10° kgflcm®

b) Derive from first principle :

for a solid circular shaft. State the assumptions made.
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Explain : shear formula from equations of equilibrium of beams.

(9 marks)

(15 marks)

(6 marke)

A simply supported beam is carrying s single concentrated load W at its midspan. Find the

‘maximum deflection of the beam.

Oor
Write a note on moment area method.
Elementary treatment of statically indeterminate beams.
Derive the Fuler's formula for crippling loads and discuss its limitations.
Write a note on End conditions and theoretical solutions for columns.
Or
Explain the secant formula for columns with eccentric loading.

Explain the Mohr's circle method for stresses and strains with examples.
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