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CPEE 5307 (O)
Sixth Semester Examination — 2011
ELECTROMAGNETIC THEORY

Full Marks -70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

If a vector field is solenoidal at a given point in space, does it necessarily
follow that the vector field is zero at that point ?

Prove that the divergence of curl of a vector is zero.
What are equipotential lines ?

Does the relation 0 X J = 0 hold in a medium whose conductivity is not
constant ?

What are the major differences between the behavior of the electric force
and the behavior of magnetic force ?

How the self-inductance of a wire wound inductor depends on its number of
turns ?

Whatis a TEM wave ?
What s the velocity of propagation of electromagnetic waves ?
What do you mean by retarded field ?

What is monopole antenna ?
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2. (a) Prove that electric field E and potential function V are related by the
equationE=-0.V. 4

(b) Prove that P = cos 6,a_+ sin ()Tayand Q = cos 0,8, +sin ()?ay are unit
vectors in the xy-plane respectively making angles 6, and 0, with the x-axis.

6

3. (a) Inwhatways does the electric field intensity vary with distance for (i) point
charge and (i) an electric dipole ? Derive the relations. 6

(b) Dielectric breakdown occurs in a material whenever the magnitude of the

field E exceeds the dielectric strength anywhere in that material. In the
coaxial cable with a and b are the inner and outer radii respectively,

(iy Atwhatvalue of ris |E| maximum ? 2

(ily What is the breakdown voltage if a =2 cm, b = 3 cm when relative
permittivity of the dielectric material is 4 ? 2

4. (a) Aparallel plate capacitor is filled with a lossy dielectric material of relative
permittivity ¢ and conductivity 6. The separation between the plates is d

and each plate is of area A. The capacitor is connected to a voltage source

v(t). (i) Obtain an expression for conduction current flowing between the

plates inside the capacitor. (i) Obtain an expression for the displacement

current flowing inside the capacitor. 5

(b) State Biot-Savart law. Compare the usefulness of Biot-Savart law and
Ampere’s circuital law in determining B of a current carrying circuit. 5

5. (a) Write the differential form of Maxwell's equations. Are all four Maxwell’'s
equations independent ? Explain. 5

(b) Write the boundary conditions that exist at the interface of free space and a
magnetic material of infinite permeability. ; 5

6. (a) Whatisa uniform plane wave ? Describe its properties both physically and
in mathematical terms. 5

(b) The electric field phasor of a uniform plane wave traveling in a lossless

medium with an intrinsic impedance of 188.5 Q is given by E = 10e "
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a,(mV/m). Determine (i) the associated magnetic field phasor and (ii) the
instantaneous expression for E (y, t) if the medium is nonmagnetic. 5

7. (a) Explainthe difference between driven and parasitic elements in an antenna
array. 3

(b) Whatis the difference between a director and a reflector ? 3

(c) Whatis folded dipole ? What property does it have that sometimes make it
more useful than an ordinary dipole ? 4

8.  Write short notes on any two : 5x2

(a) Stokes’theorem

(b) Method of Images
(c) Poynting Theorem
(d) Halfwave dipole antenna.
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