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UNIT - I 

Answer any three questions from the following.                                8 X 3= 24 

1.    The Lagrangian description of a deformation is given by 

𝑥 1 = 𝑋1 + 𝑋2(𝑒2 − 1),   𝑥2 = 𝑋2 + 𝑋2(𝑒2 − 𝑒−2), 𝑥3 = 𝑒2𝑋3  , where, 𝑒 is a constant. Find 

the necessary and sufficient condition to get the Eulerian description from it. Also deduce 

the Eulerian description from the above deformation rule.    3+3+2 

2. (a)  Derive the expressions for Lagrangian finite strain tensor for small deformation. 

 

(b) Find Lagrangian finite strain tensor from the following displacement field 

 𝑥1 = 𝑋1 + 2𝑋3,   𝑥2 = 𝑋2 − 2𝑋3,  𝑥3 = 𝑋3 − 2 𝑋1 + 2𝑋2    

           5+3  

 

3.    (a)  Prove that the principal strain components are always real. 

b) Calculate the Lagrangian linear strain components from the following displacement 

field : 𝑥1= 𝑋1+𝐴𝑋2, 𝑥2= 𝑋2+𝐴𝑋3 and 𝑥3 = 𝑋3+𝐴𝑋1, 𝐴 is constant.                       5+3 
 

4. Prove that the following quantities  

 𝑒11 = 𝑘(𝑥1
2 − 𝑥2

2), 𝑒22 = 𝑘𝑥1𝑥2  , 𝑒12 = −𝑘𝑥1𝑥2 and 𝑒13 = 𝑒23 = 𝑒33 = 0   

are possible strain components. Find also the corresponding displacement components 

when   𝑢3 = 0.                                                 6+2 

     

5. In the presence of external body force of a Continuum, find the equation of motion in 

equilibrium condition.                           8 

 

 



 
 

UNIT II 

   Answer any two from the following questions.   8 X 2=16 

6. Find the mathematical expression for velocity potential of the irrotational fluid motion. 

   Test whether the fluid motion specified by   �̅� =
𝑘2(𝑥 �̂�−𝑦 �̂�)

𝑥2+𝑦2   is possible motion for an 

incompressible fluid flow.                  3+5 

 

7. (a) For a viscous compressible fluid, deduce the Navier - Stokes equation of motion. 

(b) In absence of body force, find the pressure distribution for an incompressible fluid such 

that the velocity field : 𝑣1 = 𝑘(𝑥1
2 − 𝑥2

2), 𝑣2 = −2 𝑘𝑥1𝑥2  , 𝑣3 = 0,   (𝑘 is constant) satisfies 

the Navier - Stokes equation.                                                                                                   5+3                                                                                          

 

8. Derive the Reynolds Averaged Navier-Stokes (RANS) Equations for fluid motion.                                               

                                                                                                                                          8
  

 

 

 

 

 

 

 

 

******************************************* 

 

 

17.12.21 


