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2.(a) Prove that electric field intensity is negative gradient of potential. [04] cCO3 L2
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3.

Evaluate both sides of the divergence theorem for the field
D = 2x%y ax + 3x?y? ay C/m? and the cube formed by the planes x =0and 1.2,y =
Oand1.2,andz=0and 1.2.
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4.(a) Derive Poisson’s and Laplace’s equations in free space. [04] CO3
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4.(b) State and prove Uniqueness theorem.

UNIQUENESS THEOREM

This is the uniqueness theorem: If a solution to Laplace’s equation can be found
that satisfies the boundary conditions, then the solution is unique.

The theorem applies to any solution of
Poisson's or Laplace's equation in a given region or closed surface.

The theorem is proved by contradictio

We assume that there arc two solutio r@f L.aplace's
equation both of which satisfy the pres ed dary conditions.
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5.(a) Derive an expression for the work done in moving a point charge Q in the
presence of an electric field E.
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5.(b) Given the electric field intensity E = 2x ax - 4y ay V/m. Find the work done in  [05] CO3 L3
moving a point charge of 2 C from (2,0,0) to (0,0,0) and then from (0,0,0) to
(0,2,0).
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6.(2) Derive the expression for capacitance of coaxial cable using Laplace’s equation.
Consider radius of inner conductor ‘a’ and outer conductor ‘b’. Potential at
radius ‘a’ is maintained at Vg and the outside surface is grounded.
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6.(b) Verify if the given field satisfies Laplace’s equation: V = 2x? -3y? +z2 V.
1 1
Vo (L ki)
1
v 2RV 4 2 ze

ot n]w ¥t N
(Qa J-&?)%B (Q1f3j+2)+ (.2,“—2]1 )

A9+ 20913, (29 =

VV«
L'__,[,AQ z o . a«W“ "u

o
A

wtial dundbn Y,
S‘gi,stlez Lﬂf‘ b}

0 =o

7.(a) Electric potential at an arbitrary point in free space is given as
V = (x+1)? + (y +2)?+(z+3)? Volts. Find V, E, D, py at P(2,1,0).
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Given P in free space. Find the volume charge density at the point
A(0.5, 60°, 1).
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