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1. Answer any four of the following questions:        𝟒 × 𝟐 

(a) A velocity field is specified in Lagrangian form: tvXveXv t 2,, 33221   . 

Determine the acceleration components in Eulerian form. 

(b) The motion of a body described by the mapping: 331
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. Find the position of the particle in undeformed configuration that occupies the position 

 1,6,9  at time 2t . 

(c) Find the relation between 𝛼  and 𝛽  such that the small deformation defined by 𝑢1  =
 𝛼𝑥1  +  3𝑥2, 𝑢2  =  𝑥1  −  𝛽𝑥2 and 𝑢3  =  3𝑥3 is isochoric. 

(d) Find the complex potential due to source.   

(e) Evaluate directly all stress invariants for the stress tensor  
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(f) Show that the difference between two values of a stream function at two points represents 

the flux of a fluid across any curve joining these two points. 

2. Answer any four of the following questions:        𝟒 × 𝟖 

(a) (i) Determine the restriction on 321 ,, fff  if       132

2

22

2

12

2

 tf
c

z
tf

b

y
tf

a

x
 is a 

possible boundary surface of a liquid.               4 

(ii) Given the following Cauchy stress components: ,523,2 3
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111 xxxx    

213123321122133 31,0,47,35 xxxxxxx   . Determine the 

body force components for which the stress field describes a state of equilibrium.           4 

(b)  (i) Derive the extensional strain tensor. The strain tensor at a point is given by 

(𝐸𝑖𝑗) = (
3 2 1
2 0 −1
1 −1 2

) 

Determine the extension of the line element in the direction of (2/3,   2/3, 1/3).     2 + 2 



 

 

(ii) What is significance of an image. Find the image of a source with respect to a straight 

line.                      4 

(c) (i) Show that   tytx   represents the velocity potential of an incompressible two-

dimensional fluid. Find the stream lines and path lines.               5 

(ii) Show that in two dimensional irrotational fluid motion, stream function  yx,  and 

velocity potential  yx,  satisfies Laplace equation.                3  

(d) (i) Show that the following are not possible strain components: 
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(ii) Define principal strain. Show that all principal strains are real.            4 

(e)  State and prove energy equation of perfect fluid. Give examples of irrotational and 

rotational flows.             7 + 1 

(f) Define isotropic linear elastic body. Derive equation of motion for an isotropic linear 

elastic body. Under what conditions this body shows wave equations for displacement? 

And derive it.                   1 + 4 + 3  

 


