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(Answer five questions taking at least one from each group) 
 

 

Group – A 
 

1. a) State Gauss’s divergence theorem  in vector calculus. [2] 

 b) A force acting along the vector    ⃗    ⃗    ⃗⃗ .  Find the work done by the force of magnitude 15 

units in displacing a  particle ( mass  100 gm. ) from a point (1,1,1 ) to a point  ( 2,1,3 ). [3] 
 

2. a) Define  Curl of a vector field. [2] 

 b) If   ⃗⃗    ⃗⃗⃗     ⃗                     ⃗⃗⃗     ⃗⃗     ⃗⃗⃗    The symbols have their usual meanings. [3] 
 

Group – B 
 

3. a) Write down the fundamental assumptions of kinetic theory of gases. [3] 

 b) Deduce Avogadro’s hypothesis from kinetic theory of gases. [2] 
 

4.  a) Explain Maxwell’s law of velocity distribution. [2] 

 b) Explain most probable velocity, r.m.s. velocity and average velocity.  Indicate these three velocities 

in velocity distribution graph. [3] 

 

Group - C 
 

5. a) Explain how a current carrying loop can have a magnetic dipole moment. Write down the 

expression of the moment. [2+1] 

 b) Current flowing through a circular wire  of  a circuit  is  10A and the area of cross-section of wire is  

            m2
.  Find out the magnetic dipole moment of the wire. [2] 

 

6. a) What is electromagnetic induction ?  Mention the SI unit of mutual inductance. [1+1] 

 b) Find out the expression of self inductance of a current carrying solenoid. [3] 
 

7. a) State Gauss’s theorem and derive its differential form. [1+2] 

 b) The electric field of a region is   ⃗⃗      ⃗     ⃗    ⃗⃗    Calculate the volume charge density of that 

region. Given :              
                   [2] 
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