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1(a) Transform to cylindrical co-ordinates, the vector F = 10 a, — 8a, + 6a, at [05] COl1 L3
point P(10,-8,6)

1 (b) Obtain the formula to convert a vector from cylindrical system of co-ordinate to [05] CO1 L3
rectangular system of co-ordinate.

2 (a) State and explain Coulomb’s law of force between two charges. [05] CO1 L1
2 (b) Define electric field intensity. Deduce the expression for electric field intensity ~ [05] CO1 L2
due to a system of N charges.

3 Derive Maxwell’s first equation of electrostatics in point form. Also state and [10] CO1 L2

prove Gauss’s divergence theorem.

4 (a) Determine electric flux density caused at P(6,8,-10) due to [05] CO2 L3
1) a point charge of 30 mC at origin.
ii) a surface charge with p; = 57.2 uC/m? on a plane Z = - 9 m.

4 (b) Derive the expression for potential due to a system of N number of charges. [05] CO2 L3

5 Given that D = zp (cos ¢)? a, C/m?, calculate charge density at (1,%, 3)and [10] COZ L3

the total charge enclosed by the cylinder of radius 1 m with —2m <z < 2m
using volume integral. Verify the result using Divergence theorem.

6 (a) For apotential = 2x2y — 5z, determine the electric field intensity and electric [03] CO2 L3
flux density at (-4, 3, 6).

6 (b) Define Potential difference and Potential. Also Establish the relationship [07] CO2 L2
between electric field intensity and electric scalar potential.
7(3) Determine the work done in carrying a charge of —2 € form (2,1, —1) to [06] CO2 L2

(8,2, —1) inthe electric field E = y a, + xa, V /m through the path given by
the parabola x = 2 y2.

7 (b) Derive an expression for work done in moving a point charge Q in the presence ~ [04] CO2 L3
of an electric field E.

8 Derive the expression for potential and electric field due to an electric dipole. [10] CO3 L2
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n units wherever necessary.

| )) Obtain the formula to convert a vector from ¢ "
: ylindrical system of co-ordinate to  [05 CO1
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6®) Define Potential difference and Potential. Also Establish the relationship [o7) co2 L2
between electric field intensity and electric scalar potential.
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7(a) Determine the work done in carrying a charge of —2 C form (2,1,~1) to [06) CO2 L2 ‘
(8,2, —1) in the electric field E = y a, + xa, V /m through the path given by
the parabola x = 2 y2. -
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7(b) Derive an expression for work done in moving a point charge Q in the presence [04] co2 L3

of an electric field E. _‘
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Derive the expression for potential and electric field due to an electric dipole. 0] co3 >
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Derive Maxwell's First Equation of Electrostatics from

Gauss's Law: CMM&' ffo"" of Ga«l&'g ‘h)
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The divergence of the vector flux density A is the outflow of flux from a small closed
surface per unit volume as the volume shrinks to zero.
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Maxwell's first equation of Electrostatics
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4.b.Potential due to a system of 'N' humber of point

charges:
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6.b.

The potential difference V is defined as the work done (by an external
source) in moving a unit positive charge from one point to another in an

electric field.

The potential difference VAB may be regarded as the potential at B
with reference to A
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The potential at any point is the potential difference between that point
and a chosen point (or reference point) at which the potential is zero.

VB and VA are the potentials (or absolute potentials) at B and A,
respectively.
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Show that electric field is the negative gradient of potential for electrostatics
(or) Derive the relation between electric field intensity and electric potential
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Energv expended in moving a point charge in an electric field -
(Work Done)
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Potential and Electric Field intensity due to Electric Dipole:

An electric dipole is formed when two point charges of equal
magnitude but opposite sign are separated by a small distance.
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