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Marks : 38
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The figures in the margin indicate full marks

for the questions

Answer four questions, taking one from each Unit

UNIT—I

1. (a) The values of three vectors are given by
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Find 
r r r
A B C× ´( ),where $i , $j and $k are the

unit vectors along x, y and z directions

respectively. 2
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( 2 )

(b) A scalar function V is given by V xyz= 2 . 

Find the gradient of V. 2

(c) If a vector 
r
A xi yj zk= + +3 5$ $ $, then find

the curl of 
r
A. 2

(d) If a vector 
r
B xy i y j xyzk= + +4 22 3$ $ $, then

find the divergence of 
r
B . 2

(e) Write the Laplacian of a vector in three

different coordinate systems. 1½

2. (a) State Gauss’s law and the salient

features of it. 2

(b) If the potential function V is given by

V x y xy z= - +3 2 3

then find the potential gradient. 2

(c) Explain briefly Faraday’s law of

electromagnetic induction. 2

(d) Discuss the physical significance of

divergent, gradient and curl. 3½

UNIT—II

3. (a) Define vector magnetic potential. 1

(b) Write short notes on the following : 2+2=4

(i) Group velocity

(ii) Biot-Savart law
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( 3 )

(c) State Stokes’ theorem. Give the

expression of force on a moving charge

due to electric and magnetic fields. 2½

(d) Discuss briefly Lorentz gauge. 2

4. (a) Define depth of penetration or skin

depth. 1½

(b) Write short notes on the following : 2+2=4

(i) Poynting vector

(ii) Electric dipole

(c) Discuss briefly polarization of an

electromagnetic wave. 2

(d) Write Maxwell’s equations in differential 

form. 2

UNIT—III

5. (a) Define phase velocity and group velocity 

of a wave packet. 3

(b) Derive the relation between group

velocity and phase velocity for a wave

representing a particle. 3

(c) Show that particle velocity is equal to

group velocity of the wave packet. 3½
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( 4 )

6. (a) Discuss briefly the dual nature of light

and matter. 3½

(b) Find the expression for de Broglie

wavelength for a neutral particle moving 

with kinetic energy Ek  at thermal

equilibrium temperature T. 3

(c) Find the expression for de Broglie

wavelength for a charged particle moving

through a potential difference of V volts. 3

UNIT—IV

7. (a) State and explain Heisenberg uncertainty

principle. 3½

(b) Using uncertainty, show the non-

existence of the electron in the nucleus. 3

(c) Discuss briefly momentum operator and 

energy operator. 3

8. (a) Discuss Schrödinger’s time-independent

equation for matter wave. 6

(b) Discuss briefly the physical interpretation

of the wave function. 3½
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