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FOURTH SEMESTER B.TECH, (ENGINEERING) DEGREE EXAMINATION
JUNE 2009
ME 04 405—ADVANCED MECHANICS OF SOLIDS
(2004 admisions)

T - Three Hours Masimn | 100 Marks
Part A
Anauer all questions

L. (a) Write down the goneralized Hooke'
(1) Define and dorive tross gradient,

(©) Write the second degree polynomial equation and its application in two dimensional strers
probloms

(@) Write the strain displacoment equations and st
in polar co-ordinate aystem.

(&) Define the theorem of least work. Compute the fixed-end mamon for the symmetrical fxed
‘beam () with a-central concentrated Ioad ; () with u wniforil distributed laad ovor the
entire span.

() Difforentiate between thin and thick eurved bars subjected to puro bending.

) Explain the effoct of stress concentration at reentrant cormers,

) Dorive tho waping function of bar aubjected t torsion,

‘s law for homogeneous, linearly olustic material

train relations foe plana stross problems

8% 5= 40 marks)
Part B

I (1) The otate of straight at a point is given by ©,= 1510

=45510°, ¢, 30,10 and

-
Ty = 265101,
principal strains

215510 1, =-30%10° | Determine the strain invariants and the

(16 marks)
o

(6) Using the stressstrain relations and equations of equilibrium, show that in the ahsence of
boiy farces, the displacements in problems of plano séreas must satisty

%) and & companion equation 15 marke)

1L (o) The internal and external diametors of thin hollow eylinder are 8 can. and 12cm, respectively.
1t s subjected to an external pressure of 40 MN/m, when the internal pressure is 120 MN/m®,
calculate the circumferential stress at the external and internal surfaces and determine tho
‘endial and crcumrential stresscn at the men radiva, Derive the expression used.

15 mars)

or
Turn over




[image: image2.jpg].

2 Comiss

(1) Derive the expressions for stresses i  very large plate subjected to w1 on its froe surfice.
(15 marks)

(a) A angle soction boam wimply supported ovor a span of 5 m is shown in figure. It 1s subjected
wa concontrated load of 4 kN at a tistance of 2 m. from lot-hand support. The plane of load

O T T T R,

the maximum e and compronaive sreses i th etion.
4k
120
e T
*“—r (15 marks)
or
) Srato Maxwoll-Bect socigrocal theorom © marka)

{©) Fora cantlover beam of lemgth {loaded a the ond by & oroe P, the deflection of the cailever
i given b by

P

20 -t o)

By using Maxwell Betti reciprocal thearem, determine the defection of the cantilever beam
due 1o 0 load Q applied at a distance a {rom the 6,

(12 marks)

(4) Dotormine the expressions for shoar atress and displacoment for an olliptical shaft subjected
0 torque. Find the location and intensity of muximum shear stress,

(16 marks)
or
() What are the difforent analogios wsed in torsion problems ? Explain Prandel's membrane
analogy.
(15 marks)

1416 = 60 marks|




