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Answer any FIVE full questions of the following:
1. Obtain the expression for the following:
(a) Acceleration in a plane polar co-ordinate system. [4 marks]

(b) Coriolis force. [6 marks]

2. Derive the following:

(a) Lagrangian form of D’ Alembert’s principle. [3 marks]

(b) Generalized momentum of system of particles. [2 marks]

(c) Hamiltonian principle for non-holonomic constraints. [5 marks]

3. Derive the expression for principle of least action. [10 marks]

(OR)

(a) State and prove € — ¢ identity. [4 marks]

(b) Show that V2(z,,7,) = 26, [2 marks]

(c) Derive curl of a vector field. [4 marks]

4. (a) State and prove divergence theorem of a tensor. [5 marks]
(b) Find F and F~! for the deformation defined as:

T = x[l) — xgxg, To = :cg + x[l)xg, T3 = asg. [5 marks]



5.

6.

7.

(a) Prove the following:
(1) J = 1 + ey, for a small deformation.
(i1) ey 1s a dilation.

(b) Find the velocity and acceleration for a continuum rotates like rigid body with
angular velocity & about x3 axis.

(a) Find the stream lines and path lines for the motion determined by:
vy =14 at, v9 = 21, vz = 0, where a is a constant.

(b) State and prove Kelvin’s circulation theorem.

(a) For a given velocity field v; = l%t show that p = po(1 +¢)73.

(b) Derive the expression of balance of energy.
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