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QL. State the Coulomb’s law and Gauss’s law in Electric_field:

(a) A total amount of charge @ is uniformly distributed along a thin, straight,
plastic rod of length L. Find the electric force acting on a point charge ¢
located at a point P at a distance d far away along the rod direction from one

of its end.
2 ]

(b) A spherical volume charge density distribution is given bgl
~

where py is a constant and a is the radiﬁs of the spherical volume.
(i) Calculate the totg) charge Q:

(ii) Find the electric field intensity £ outside the sphere;

(ili) Find the electric field intensity. E inside the sphere;

)
(iv) Show that the maximum value of £ s attained at r = (0.745¢.
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Q2.

Q4.

(a) Define the terms electric potential and electric dipole.

(a)

(b)

A total charge’@ is distributed along a straight rod of length L. Find tf
potential at a point P at a vertical distance h from the mid point of the rof
Prove that the electric potential ¢ at a point P with position vector r form tt
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dipole moment p is given by
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State the Poisson’s cquation in electric field.
Show that the solution of the equation V2¢ = 0 in rectangular coordinates
given by
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where v and (§ are arbitrary constants.

Using Ampere’s circuit law and Biot-Savart law, prove that V2¢ = 0, where

Is scalar potential.
-

Show that the equivalence between Biot-Savart and Ampere’s laws will

brought out by determining the magnetic field B due to an infinitely lo
conductor carrying a steady current through it. :
Particle A with charge ¢ and mass m4 and particle B with charge % and m;
mp are accelerated from rest by a uniform’magnetic field into sfénﬁ—circul
paths. A'he radii of the trajectories of the particles A and B are R and 2
respectively. The direction of the magnetic field is perpendicular to the velod

of the particle. Show that my:mp=1:8.

Define the term magnetic fluz density and the magnetic dipole.

Show that 6? = 0 in space, where § is a magnetic field.

Find the magnetic field at the center of a current carrying squ.are coil of a wi
with sides 2a.

Let an amount of charge @ be uniformly distributed over a disk of radius
If the disk spins about its axis with angular velocity w, then find the magnet

dipole moment of the disk.



