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~ APPLIED MATHEMATICS
(General Theory of Continuum Mechamcs)
| ' PAPER — MTM-205
Full Marks : 50
~ Time : 2 hours
~ Answerall quéstions
The ﬁgures in the r:ght hand margm indicate marks

Candidates are required to give their answers in
their own words as far as practicable

GROUP-—-A
1. Answer any four questions : ' - 2x4

* (i) Findthe relation between o and psuch
that the small deformation defined by

i =ax, +3x,,1 =X, sz and u, =3x,

is. 1sochorlc g 2
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(2)

" (if) Define principal- stram and principal

dn-ectlon of strain. o 2

(iii) The components of a stress dyadic at a
pomt referred to the (x » X3) System
are given by o

12 9 ¢
(1;)_ 9 -12 0
0 0 6

For this state of stress, determine the

maximum shear stress. 2

(rv) What is the concept of stress quadnc 722

(v) Show that the dlfference between two
- values of a stream function at two points

- represents the flux of a fluid across any

~ curve joining these two points 2

(vi) Establlsh the relation among bulk modulus

Young’s modulus and Poisson’ s ratio. 2 |
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GROUP—B
2. Answer any four questlons T 4x4

(t') ‘Derive the extensmnal stram tensor The
stram tensor at a point 1s glven by

.(E%)- 20 -1 e
1-12) '

Determine the extensnon ofthe lme element

in the dlrecuonof(g-l%- . 242

() What is 31gniﬁcance of an image ? Find
- the image of a source with respect to a
N stralghtlme 4

(#if)For the following ‘stress distribution

(x+x T, 0
(Ty)= T, x-2x, 0|,
0 0 x, )

find le(xl; x,)in 6i'der that streéé distri- -
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. bution is in equilibrium with zero body -
force and the stress vector on x, =Tis . {

given by f" %(1+,x )e +(2 x )e 4

(iv) Show that the following is the posmble ' {
form of the boundary surface of a hqmd |

motion : C 2
2 y? _
| icE-tiamzr+---2—cot21‘=-'-1. 4
a b | |

| ) Denve the compatlblhty equation for
: stram deformatlon 4

(vu') What is the concept of elasticity ? Show
" that the princlpal directions of strain at 3
- each point in a linearly elastic i isotropic

body must be coincident with the prmcl-
'pal directions of stress. 4

GROUP C
3. tions : L
3. Answer any two ques cps 8x2
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(5)

() What is the concept of stress vector ?
. Derive the extremum normal stress at a
point of the continuum. 2+6

(i) (a) Find the integral of the Euler equation
of motion for perfect fluid stating
necessary assumptions. when the
flow is rotatlonal and steady. 6

* (5) If $=(x, —£)(x, —1) be the velocity
potential of a two-dimensional irrota-

~ _ tional motion of a continuum, then
show that stream lines at time ¢ are

{x-t)' =(x,-1) = constant. = 2
(i) State and prove en_érgy equation of -

perfect fluid. Give examples of irrotational
‘and rotational flows. | 7+1
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(6)

(iv) Define isotropic linear elastic body. Derive

equation of motion for an isotropic linear
elastic body. Under what condltlons this.
body shows wave equations for displace-
ment and then derive it. 1+4+3

{ Internal Assessment — 10 Marks].

PGMS/MTM/205/25 ) . MV-1%0



