
EC 223 (R-15)
Total No. of Questions :09]    [Total No. of Pages : 02

II/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC- 2019
Second Semester

ELECTRONICS & COMMUNICATIONS ENGINEERING
ELECTRO  MAGNETIC FIELD THEORY

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 12X1=12 M

Answer ONE Question from each Unit 4X12=48 M

1. Answer the following

a) Write the equation for A  in spherical coordinate system.

b) Mention the units for magnetic scalar potential.

c) Write the types of charge distribution

d) Write the expression for attenuation constant of a good conductor.

e) Define Magnetic dipole

f) What is gradient of V.

g) Give any two properties of curl.

h) Define Biot-Savart Law

i) Why time varying fields cannot exist in a perfect conductor.

j) Define conservative law.

k) Write the expression for parallel plate capacitor.

l) Write down Maxwell’s equation for steady magnetic field.

UNIT-I

2. a) Obtain the expression for stored energy density in Electrostatic field.

b) State and prove coulomb’s Law. List out the applications of coulomb’s Law.

(OR)

3. a) Derive an expression for static electric field due to infinite line charge using

Coulomb’s law.

P.T.O
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b) If D=3y2 a
x
 + 3x2y a

y
 + 5a

z
C/m2. Find the total charge enclosed within the

region  0 <  x, y, z < 2 by evaluating one or more surface integrals.

UNIT-II

4. a) Derive the boundary condition for normal component of an electrostatic field

for perfect conductor-dielectric medium.

b) Derive the expression of capacitance of a spherical capacitor.

(OR)

5. a) Derive the expression for the Poisson’s and Lapalace equations.

b) Find the capacitance of a parallel-plate capacitance containing two dielectrics

1εr 2   and 2εr 3.3  each comprising one-half the volume. Here A=2m2 and

d=10-3 m.

UNIT-III

6. a) Two homogeneous, linear and isotropic media have an interface at x=0. x < 0

describes medium 1 and x > 0 describes medium 2.
1r

μ 2  and
2r

μ 5 . The

magnetic field in medium 1 is 150a
x
- 400a

y
+ 250a

z
 A/m. Find H

2
, B

1
 and B

2
.

b) Explain about the Force and torque on a closed circuit.

(OR)

7. a) Using Ampere’s circuital law, find H due to infinite sheet of current. circuital

law.

b) Derive an expression for energy stored in magnetic field.

UNIT-IV

8. a) Derive the expression for α & β  for a wave propagating in a conducting me-

dium.

b) Write Maxwell’s Equations in point form, free space, phasor form for static

fields and Time varying fields.

(OR)

9. a) Determine the intrinsic impedance in free space for a uniform plane wave.

b) State and Prove Poynting Theorem.
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II/IV B.Tech. DEGREE EXAMINATIONS, APRIL/MAY- 2019
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Answer Question No.1 Compulsory 12X1=12 M

Answer ONE Question from each Unit 4X12=48 M

1. Answer the following

a) State coulomb’s Law.

b) Write the expression for attenuation constant of a good conductor.

c) Write relation between magnetic flux and flux density.

d) Define Biot-Savart Law.

e) Write the formula for Poissons’s equation.

f) Write the point form of Maxwell’s equations.

g) State Gauss’s Law.

h) Define Brewster angle.

i)
0

0


 =

j) Define Brewster angle

k) Define volume charge density

l) Give any two properties of curl.

UNIT-I

2. a) State and prove Coulomb’s Law. List out the applications of Coulomb’s Law.

b) Obtain the expression for stored energy density in Electrostatic field.

(OR)

3. a) Derive an expression for static electric field due to infinite line charge using

Coulomb’s law.

b) Derive Static Electric field in terms of potential gradient.

P.T.O
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UNIT-II

4. a) Derive the boundary condition for normal component of an electrostatic field for

perfect conductor-dielectric medium.

b) Explain the properties of conductors and dielectric materials.

(OR)

5. a) Derive the expression of capacitance of a spherical capacitor.

b) Determine whether or note the following potential fields satisfy Laplace’s

equation.

i)  V=2x2-3y2+z2 ii)  V= cos z  iii)  V= r cos 

UNIT-III

6. a) Derive an expression for static Magnetic field intensity due to infinite long

straight conductor.

b) Derive the expression for the Poisson’s and Laplace equations for magnetic fields.

(OR)

7. a) Explain the concept of scalar and vector magnetic fields.

b) Two homogeneous, linear and isotropic media have an interface at x=0. x<0

describes medium 1 and x > 0 describes medium 2. 1μ 2r   and 2μ 5r  . The

magnetic field in mediium 1 is 150 ax - 400 ay +250 az A/m. Find H2, B1 and B2.

UNIT-IV

8. a) Write Maxwell’s Equations in point form, free space, phasor form, for static fields

and Time varying fields.

b) Derive the expressions for α & β  for a wave propagating in a conducting medium.

(OR)

9. a) Determine the intrinsic impedance in free space for a uniform plane wave.

b) Derive the equations for E and H for a uniform plane wave incident normally on a

perfect conductor.
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