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15213

M. Sc. (2 Year) EXAMINATION
(For Batch 2021 & Onwards)

(Second Semester)
MATHEMATICS
MSc/MATH/2/CC8

Mechanics of Solids

Time : Three Hours Maximum Marks : 70

Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is
compulsory.

Compulsory Question

1. (a) Define tensor and its different types of
order.

(b) Define pure deformation and components
of strain tensor.
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© Define stress vector and stress tensor.

(@ Define generalized Hooke's law.

(@) Define biharmonic function and show that
stress and strin components are
biharmonic functions, if the body forces
sre constani

Unit I

2 (2 Ifujandvﬁarecomponemsofseéond
order tensor U and ¢ and w; are
components of vector W, then
@ u.é,%}.amoomj)onéijsofatmsaof

order one.
(i) uzvy is 2 tensor of order two.
(1m) uﬁvgisascalar.
(b) Provethars-g-kis a tensor of order 3.

(2) Prove that any tensor of second order

can be uniquely expressed as a sum of
symmetric and skew-symmetric tensors.
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(b) Find the eigen values and corresponding
eigen vectors of a second order tensor
whose matrix representation is :

8 6 2
2 4 3

g Unit 11

4. Prove that the necessary and sufficient
condition for an infinitesimal affine
transformation :

E-ai = @ + (ay + S'y')r
to represent a rigid body motion is that the
matrix Q; is skew-symmetric.

5. (a) Explain geometrical representation of
shearing strain.
(b) Show that principle directions of strain
are normal to the quadric surface of
Cauchy.
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6 (a) Stme and
equilibrium.
(b) Define stress quad
that normal to the qu
end of a radius vector is

 Show that maximum shearing stress
5 S e AP et e
10 one-half the difference between the grea
: ;;“d' et < bl
and least normal stresses and act on the
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