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Q1-(a)- In the configuration shown, Region 1 is defined


Region 2
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    by  0≤ ρ ≤ a and region 2 is defined by a≤ ρ ≤ ∞
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Given that:
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and 
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Find:

i- 
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in region 2 at the boundary : 
ρ = a.

ii- Find Vpq where p(a/4,30o,5) and q(3a/4,60o,10).

Q1-(b)-   A vertical plane (perpendicular to the z=0 plane) and intersects the z=0 plane at the line 2y+x=4, is charged with surface charge density ρs = 4 C/m2 . Find the electric field at the origin.








Q2-   The diagram below shows an infinitely long filamentary wire, which carries the sinusoidal current:
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The rectangular loop of dimensions 
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 shown in the diagram lies entirely in the 
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 plane. This loop moves away from the filamentary wire with the constant velocity 
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, the left hand side of the rectangular loop is located at a distance 
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 from the filamentary wire. Assume the medium is air.

Derive an expression for the EMF induced in the rectangular loop for 
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Q-3   The diagram below shows an infinitely long filamentary wire that passes through the center of an 
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 toroidal coil having a rectangular cross-sectional area. The core of the toroidal coil has a relative permeability 
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. The inner and outer radii of the coil are 
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 and 
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, respectively. As seen in the diagram, the filamentary wire carries D.C. current 
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and no current flows in the toroidal coil.

a) Derive an expression for the magnetic flux through one turn of the toroidal coil.

b) Derive an expression for the mutual inductance between the filamentary wire and the toroidal coil.

c) Using the following set of values: 
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, calculate:

      i) The mutual inductance in Henry.

     ii) The magnetostatic energy stored in the core of the toroidal coil (Hint: 
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Q-4- A lossy non-magnetic dielectric has an intrinsic impedance 
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 rad/sec. If a plane wave is propagating through this medium having a magnetic field given by
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Find:  

(a) the electric field 
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(b) the attenuation constant 
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 and the skin depth 
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(c) the relative permittivity 
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(d) the conductivity 
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.

(e) The phase velocity.

Q-5- A uniform plane wave in free space (
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 ) with the electric field component,
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hits normally a dielectric surface at 
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as shown below. Assuming that the dielectric surface is smooth and 
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(a) 
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(b) The wavelength of the wave in air.

(c) Calculate the reflection and transmission coefficients.

(d) Write expressions for the total electric and magnetic fields in mediums 1 & 2.

(e) Calculate the average reflected power over a rectangular area of 
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 m2 inclined by an angle 60 with respect to z-axis as shown.
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Gauss’s law :   
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E Field of infinite line and infinite plane:  
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Boundary conditions: 

[image: image52.wmf]s

n

n

D

D

r

=

-

2

1



[image: image53.wmf]t

t

E

E

2

1

=

       
[image: image54.wmf]9

1

10

36

O

X

e

p

-

=

 F/m
Biot-Savart law : 
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Boundary conditions:   
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Faraday’s law   :      
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phase velocity:  
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For good conductor : 
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For good Dielectric: 
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Reflection and Refraction: For  normal incidence take all angles to be ZEROS.
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