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Reg. No.

Question Paper Code: 11285

B.E./B.Tech.Degree Examinations, April/May 2011
Regulations 2008

Fourth Semester

Electronics and Communication Engineering

EC 2253 Electromagnetic Fields

Time: Three Hours Maximum: 100 marks

Answer ALL Questions

Part A - (10 x 2 = 20 marks)

1. State Divergence theorem.

2. A point charge +2 nC is located at the origin. What is the value of potential at P (1, 0,
0) m?

3. State Ampere’s circuital law.

4. A loop with magnetic dipole moment 8 × 10−3 âz A.m2, lies in a uniform magnetic field
B = 0.2 âx + 0.4 âz Wb/m2. Calculate the torque.

5. What do you understand from current continuity equation?

6. Draw the B-H curve for classifying Magnetic materials.

7. Give the situations, when the rate of change of flux results in a non-zero value.

8. Define complex poynting vector.

9. What is meant by skin effect? Mention its significance.

10. What is meant by polarization of a uniform plane wave?
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Part B - (5 x 16 = 80 marks)

11. (a) (i) Find the total electric field at the origin due to 10−8 C charge located at P (0, 4,
4) m and a −0.5× 10−8 C charge at P(4, 0, 2) m. (8)

(ii) Derive an expression for the electric field intensity at any point due to a uniformly
charged sheet with density ρS C/m2.

(8)

OR

11. (b) (i) Point charges Q and −Q are located at (0, 0, d/2) and (0, 0, − d/2). Show
that the potential at a point (r, θ, φ) is inversely proportional to r2, noting that
r À d. (8)

(ii) Given a field E =
−6y

x2
ax +

6

x
ay + 5az V/m, find the potential difference VAB

between A(−7, 2, 1) and B(4, 1, 2).
(8)

12. (a) (i) Using Biot-Savart’s law, derive the magnetic field intensity on the axis of a circular
loop carrying a steady current I.

(8)

(ii) Using Ampere’s circuital law, derive the magnetic field intensity due to a co-axial
cable carrying a steady current I. (8)

OR

12. (b) (i) Derive an expression for a torque on a closed rectangular loop carrying current.
(8)

(ii) In cylindrical co-ordinates, A = 50ρ2 az Wb/m is a vector magnetic potential in
a certain region of free space. Find the magnetic field intensity (H), magnetic
flux density (B) and current density (J). (8)

13. (a) (i) Determine whether or not the following potential fields satisfy the Laplace’s equa-
tion.

(1) V = x2 − y2 + z2 (2)

(2) V = r cos ϕ + z (3)

(3) V = r cos θ + ϕ (3)

(ii) Solve the Laplace’s equation for the potential field in the homogenous region
between the two concentric conducting spheres with radius ‘a’ and ‘b’ where b > a,
V = 0 at r = b and V = V0 at r = a. Find the capacitance between the two
concentric spheres. (8)

OR
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13. (b) (i) Find the permeability of the material whose magnetic susceptibility is 49. (4)

(ii) The inner and outer conductors of a co-axial cable are having radii ‘a’ and ‘b’
respectively. If the inner conductor is carrying current ‘I’ and outer conductor is
carrying the return current ’I’ in the opposite direction. Derive the expressions
for (1) the internal inductance and (2) the external inductance. (12)

14. (a) (i) Electric flux density in a charge free region is given by D = 10x âx + 5y ây +
kz2 âz µC/m2, find the constant k. (6)

(ii) If electric field intensity in free space is given by E =
50

ρ
cos(108t− 10z) âρ V/m.

Find the magnetic field intensity H. (10)

OR

14. (b) (i) State and prove Poynting theorem. (8)

(ii) Derive the expression for total power flow in co-axial cable. (8)

15. (a) (i) From the Maxwell’s equation, derive the electromagnetic wave equation in con-
ducting medium for E and H fields. (10)

(ii) Calculate the attenuation constant and phase constant for the uniform plane wave
with the frequency of 100 GHz in a conducting medium for which µr = 1 and
σ = 58× 106 S/m. (6)

OR

15. (b) (i) Explain different types of polarizations of uniform plane waves. (8)

(ii)
−→
E and

−→
H waves, traveling in free space, are normally incident on the interface

with perfect dielectric with εr = 3. Compute the magnitudes of incident, reflected

and transmitted
−→
E and

−→
H waves at the surface. (8)
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