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Sixth Semester Examination — 2012

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
(a) What does gradient of scalar field signify ?

(b) Give the conversion from the Cylindrical coordinates of a point to its Carte-

sian coordinates.
(c) Explain the concept of differential surface vector.
(d) If D =4x%°7%a, + 3x"y*z%4, + 2x'y°za,

Find div D atP(1,2,3)

(e) State the boundary condition for E and D at the boundary between two
media of different permittivities.

(f) Showthat¥.J+ aat_P -0
(g) Define ‘vector magnetic potential’.
(h) Whatis displacement current ? Give its expression.

P.T.O.




image2.jpeg
0]
2 =2(a)
(b)
3. (a)
(b)
4. (a)
(b)
5  (a)

(b)

State Maxwell’'s Equation for time varying field in integral form.

Express the value of H at P(0,0.2,0) in the field of a current filament 3A in
a, direction atx=0.1, y=0.3.

Determine the gradient of the scalar field 4
f(x,y,z) = 5x + 10xz—xy+6

Verify the following vector identities by direct expansion in cartesian
co-ordinate system. 6
() vxvi=0

(i) v.vxF=0

If V=50x22+20 y? V in free space, find E at the point P(1,2,3) 3
A square plate of side dimension D supports a uniform surface charge

distribution Ps C/m?. Determine the electric field intensity at a distance d

from the centre of the plate and along a line perpendicular to the plate. 7
Derive Maxwell's equation for static magnetic field. ] 5

Find the magnetic flux density B at a point on the axis of a circular loop of
radius ‘a’ 5 carrying a current I. The point is at a distance ‘h’ (on the axis)
from the centre of the loop. 5

For a square conducting loop with sides 35 cm long located in a 1 A/m™
peak a c. magnetic field changing at a frequency of 8 mega cycle per sec,
what voltage will be induced in the loop ? H is perpendicular to the plane of
the loop. 5

State and explain Uniqueness theorem with reference to the solution of
Laplace Equation. 5

6. Determine whether the following pair of field satisfies Maxwell’s Equations in the
region where 6 =0, ¢ = 25¢, and p =10p,
E =100sin(6 x 107 t)sin za,, H = -0.1328 cos (6 x 10"t)cos z4, 10
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7. (a) A plane electromagnetic wave travelling in the positive z direction in an
unbounded lossless dielectric medium with 1, =1 and ¢,=3 has peak
electric intensity E of 16 V/m. What will be the peak value of Poynting
vector. 5

(b)  Write Poisson’s Equation and explain physical significance of this
equation 5

8.  Write short notes on any two . ) 2x5
(a)  Energy density in Electrostatic Fields
(b)  Poynting vector
(c)  Wave propagation in lossy dielectrics

(d)  Ampere’s Circuital Law
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