Total Pages-03 RNLKWC/P.G./CBCS/IIS/MTM-205/22

2022

APPLIED MATHEMATICS WITH OCEANOLGGY AND
COMPUTER PROGRAMMING

|P.G.|
(M.Sc. Second Semester End Examination-2022)
PAPER-MTM 205
GENERAL THECRY OF CONTINUUM MECHANICS
Full Marks: 50 Time: 02 Hrs

The figures in the right hand margin indicate marks
Cundidates are required to give their answers in their own words as
Sfur as practicable
Hlustrate the answers wherever necessary

1. Answer any four questions: 4x2=8

i) Explain the body forces and surface forces.

1} What are Lame constants? Write those in terms of clastic
constants,

tit) What do you mean by clasticity? Interpret the Hook's law.

iv) Describe the concept of stream function.

v} Find the time rate of change of small strain

vi) Show that Lagrangian lincar strain tensors are identical with
Fulerian lingar strain tensors when the deformation is small.

vii) The components of the stress quadratic at a certain point of

a continuous medium are given by



(2)
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2. Answer any four questions: 4x4=16

(a) Prove thaty, stress at any point is charecterized by nine

scalar quantities 7. 4
(b) Establish the normal and shearing strain 4
a h 0
{c} At a point the stgrain tensor is given Eij=|b -a 0
0 0 0

Determine the prioncipal strains and principal directions of
strain. 4
(d) Establish the Beltrami-Michell compatibility equation for

stresses. 4

(¢) If the velocity field is l;= (Axlyf);+(By221)}!(ct:z)£
Where A4,8.C arc constants then find acceleration and
vorticily components 4

(f) A horizontal straight pipe gradually reduces in diameter
from 24 inch to 12 inch. If" the pressure at the larger end is
50 Ibs/inch? and velocity of the water is 81t/see. then find
the pressure ditterence between the two ends. 4

(2) Find the complex potential due to sources of strength my ;.

I 4

(3)
Answer any two questions: 8x2=16
i) What is strain quadric? Explain the geometric
interpretation of infinitesimal strain tensors. 2+6
ii) State and prove the Cauchy’s first equation of motion.

When the continuum is in static equilibrium? Deduce
the equation of equilibrium. 8
i) For various kind of fluid motion describe the Bernoulli’s
equation or pressure equation. 8
iv) Prove that, if in compressible fluid is contained within a
fixed boundary, the sum of its kinctic cnergy and
potential energy remain unchanged with the passage of

time. g
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