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(Third Semester)
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MATHEMATICS
21MTH-303

Mechanics of Solids—I

Time : 3 Hours Maximum Marks : 80

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

Compulsory Question

1. (a) Define zero tensor and equality of two
tensors.
(b) Evaluate :

P.T.0,
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(©)  Explain pjane sUesS:
(d)  What 4o you mean by principal directjqyg

Of stress 2
Define jpfinitesimal atfine transformation

(e)

() Explaip uniform dilatation.
(g) Are the principal axes of stress coincide

with thoge of strain for an isotropic elastic

medium 9
(h) Give statement of Clapeyron's theorem.

Unit I

ymmetric and skew-symmetric

(a) Define s
is a skew-symmetric second

tensors. If Ajj
order tensor, show that

(6; 6”» + Siiajk)A
(b) Using tensorial transformation, show that

curl of a first order tensor is @ vector.
e second order tcn‘;or*;

= 0

(¢) If a; and bpi T
show that a;; b is a scalar and agb,w

a second ordcr tensor.

(a) Prove the following :

By —~ 5i0jk _
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(b) Prove that eigen values of a symmetric
second order tensor are real and eigen

vectors are orthogonal.

Unit IT

4. (a) State and derive Cauchy's equations of
equilibrium.

(b) Discuss Mohr's diagram for finding

maximum shearing stress when two

principal stresses are equal.

5. (a) Prove symmeiry of stress tensor.
(b) The state of stress at a certain point of a
body is given by :

3
. -5

Find the stress vector acting on a plane

passing through point and paralle! to the

plane :

2x+y+2z=

(11087261 112 LTO3303(PG3-34) A - 1.0,
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6. (a)
(b)
7. (2)
(H)

8. (a)
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Unit 111

Define strain tensor. Give geometrical
interpretation of its shear component e 5.

Write a short note on strain quadric of
Cuauchy,

Show that the necessary and sulficient
condition for an infinitesimal
transformation to represent a rigid body
motion is that the coefTicient o; ure skew-
syinmetric  https://www.cbluonline.com

Refer the quadric of deformation to a set
of principal axes and discuss the nature
of deformation when the guiwiric is an
ellipsoid and when it is hyperboloid. Also
explain physical significance of” cubical

dilatation.

Unit IV

Slate gencralized Hooke's law. 1ind how

many constants will be there, it there 18

mimetry.
4
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(b) Show that if 0 =0, then A = 0,
uw=E2 K= E/3 and Hooke's law 1S

expressed by :

E
T{f = E(”"'f +Hj'f)
Also show that : 10+6
1
g = E(Th‘.jj +T_;}'.r’r')
9. (a) Prove that :
= 1%9) 4o E
(i-o)

where symbols have their usual meanings.

\E:

(b) Explain physical interpretation of Bulk
modulus (4) and modulus of rigidity (p).

10+6
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