On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1.

50, will be treated as malpractice.

USN ,~j,'§/17CAE13
First: tmrp ester M.Tech. Degree Examination, Dec. 2017’jhn.2018
' Continuum Mechanics
Time: 3 hrs. Max. Marks: 80
"'~ _Note: Answer FIVE full questions, choosing -~ S
.1 ONE full question from each module. . -
; : Module-1 , \ :

1 State and explain the asmmoﬁons made in theory of elasncltyk (04 Marks)
Derive the differential equatlons of equilibrium in 21> and hence prove the complementary
shear stress theory. N o (12 Marks)

. OR

2 Derive Cauchy’s stress relations fu" ‘me rcsuxfant normal and shear stress on an arbitrary
plane. / e (08 Marks)
Find the magnitudes of the pr1r101pal stresses for the following stress tensor at a point.

1 2 1 o ~
oy=|2 -2 -3|. 5 g ) N : (08 Marks)
1 -3 4 Y (G
Vs Module-2
3 Given the following svmrn of strains :
—5+x +y2+x ~L~y4
ey*6+3x +3y2»+x +y!
Yxy =10 + 4xy(x +" T2)
Yyz = sz 0,y = 0 '
Determine if this system of strains is possible. If yes then find the dlsplarement and rotation
when the origin is zero. s (08 Marks)
Derlve me stram compatibility equations in 3D and explain their mgmﬁcame . (08 Marks)
OR =iz
4 State and explain generalized Hooke’s law. (04 Marks)
~Obtain the relationship between Lame’s constant(A) and Young’s modulus (E) for a given
stotropw and homogeneous material. (04 ’warks)

The state of strain at a point is given by the following €, = 0.001 €y =0.003 €,=Yxy =

Yxz = —0.004 Yy, = 0.001. Take E = 2 x 10° MPA v = 0.28. Calculate the state of stress at
that point. (08 Marks)

1 of2




10

16/17CAE13

- Module-3 :
Explam the Airy’s stress function. Derive the biharmonic equation in Cartpsmn co-ordinates
for a two-dimensional case. Y (08 Marks)
Invest1gdre ‘what problem of plane stress is satisfied by the stress function:
)59 ]i , ) Xy3

d(x,y) = 3 s |+ l; y~. Applied to the region mcluded in y =0y=cx=0on the

C2
positive side. (N LV (08 Marks)

NI OR ‘
Explain the use of polynoimal of 3" degree in the SO"\thﬂ of rectangular beam problems.

} (04 Marks)
Derive the equations for the sti ess components for bending of a narrow cantilever beam of

rectangular cross section subjeued to a vertical dnwnward load “P” at its free end.

(12 Marks)

Modale-4
Obtain the expression for radial and tange'l ial stresses due to centrifugal load for rotating
solid disk of uniform thickness. ; (08 Marks)

Show that in a rotating hollow disk,, tbP m ax;mum radial stress occurs at the geometric mean
of outer and inner radii of the disk ana hence determine maximum radial stress. (08 Marks)

OR
Obtain the Airy’s stress ﬁmcteon required to solve: cwcnlar disk problems under thermal
loading boundary conditions. ~ (12 Marks)
Determine the radial al.a tangentlal stress equation for i solid disk when symmetrical
temperature is exhlblted Sy (04 Marks)
( Module-5 o
Discuss the to*svm ofa solid circular cross —section bar. (S (08 Marks)
Discuss the {m smn of thin —walled section. 2. (08 Marks)
J OR »
What s understood by viscoelastic deformation? Name the materlals wmch exhibit
viscoelastic behaviour. (64 Marks)

qmu arid explain the mechanical models to demonstrate viscoelastic behaviour of materials.
S (12 Marks)
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