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Attempt all questions.

Section A
1. (a)

curl A A
   

10/12
Define curl of a vector field and obtain its value in cartesian coordinates.

Prove that curl A A
  

 where 


 is a vector operator. Explain its
physical significance.

(b) 3/4

div grad 2

Prove that—

div grad 2

2. (a)
10/12

State Kepler’s first law of planetary motion and deduce it.
(b) 10 20 30 (1, 1, 1)

40 
(0,0,0) 3/5

P.T.O.



The position of centre of mass of three particle of masses 10 kg, 20 kg
and 30 kg is at (1,1,1) m. Where should a particle of mass 40 kg be kept
so that the position of centre of mass of entire system becomes (0, 0, 0).

3. (a) y = 3k (1 – 2σ) 10/12
Prove that y = 3k (1 – 2σ) where the symbols have their usual meaning.

(b) 2 × 1011 2

11 × 1010 2 4/5
For steel, Young’s modulus of elasticity is 2 × 1011 N/m2 and Bulk
modulus of elasticity is 11 × 1010 N/m2. Calculate the Poisson’s ratio for
steel.

Section B
4. 13/16

State and prove Carnot’s theorem.
5. 13/17

                        
S P

T V

E C
E C ES ET

Using Maxwell’s thermodynamically relations, show that ES/ET = CP/CV. Where
ES and ET are respectively the adiabatic and isothermal Bulk modulus.

6.
14/17

What do you understand by the system ensemble, micro-canonical and grand
canonical ensemble ?
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