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II/IV B.Tech. DEGREE EXAMINATIONS, DECEMBER- 2016
First Semester

EC/EE/EI
ELECTROMAGNETIC FIELD THEORY

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory. 14X1=14 M

Answer One Question from each Unit. 4X14=56 M

1. Answer the following

a)  List out the properties of conductor.

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

c)  Define Brewster angle.

d)  Mention the units for magnetic scalar potential.

e)  Write the point form of maxwell’s equations.

f)  Write the units of operator 
g)  Define Biot-Savart Law.

h)  List out the applications of Gauss’s Law.

i)  What is potential gradient?

j)  Define Lossy dielectric

k)  List out the applications of ‘Smith chart’.

l)  State coulomb’s Law.

m) Define Biot-Savart Law.

n)  Define Magnetic dipole.

UNIT-I
2. a)  Point charger 6 nc and -3 nc are located at (3,2,-1) and (-1,-1,4) respectively

i)  Determine the force on a 1nc point charge located at (0,3,1)

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

(OR)
3. a)  Define coulomb’s law and derive the expression for E due to line charge.

b)  Define Gauss’ law. Derive the integral and differential form of Gauss’ law.

UNIT-II
4. a)  Explain the properties of conductors and dielectric materials.

b)  Derive the boundary condition for normal  component of an electrostatic field for

     perfect conductor-dielectric medium.

P.T.O
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(OR)
5. a)  Find the capacitance of a parallel-plate capacitance containing two dielectrics 1r =2

    and 2r =3.3 each comprising one-half the volume. Here A=2m2 and d=10-3 m.

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

UNIT-III
6. a)  Derive the boundary conditions between two dielectrics having different permittivity

     of mageto static fields.

b)  Using Ampere’s circutal law, find H due to infinite long conductor.

(OR)
7. a)  Derive an expression for energy stored in magnetic field.

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

    medium 1 and x>0 describes medium 2. 1r =2 and 2r =5. The magnetic field in

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

UNIT-IV
8. a)  Derive the Equations for E and H for a uniform plane wave incident normally on a

                 perfect conductor.

b)  Assume a homogeneous material of infinite extent with  =0, 102 10   F/m and
51.25 10    H/m. Let E=400 cos (109t-  z)ax V/m use Maxwell’s equations find

D,B, and H.

(OR)
9. a)  Derive the relation between E and H in a uniform plane wave.

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

    Time varying fields.
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Answer Question No.1 Compulsory 14X1=14 M
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1. Answer the following

a.  Define Biot-Savart Law.

b.  Write the integral form of maxwell’s equations.

c.  Write the formula for Poisson’s equation.

d.  List out the properties of dielectric.

e.  What is potential gradient?

f.  Define Ampere’s Circuital Law.

g.  What is Divergence?

h.  Write characteristics of time varying fields.

i.  Define Faraday’s Law.

j.  Define Skin effect.

k.  Define Magnetic dipole.

l.  Write the attenuation constant formula for good conductor.

m. Write the types of charge distribution.

n.  List out the applicaitons of Gauss’s Law.

UNIT-I
2. a.  Derive an expression for static electric field due to infinite  sheet of charge using

    Coulomb’s law.

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

(OR)
3. a.  Let D=4xyax + 2(x2+y2)ay + 4yz az C/m2 and evaluate surface integrals to find the

    total charge enclosed in the rectangular parallelopiped 0 < x < 2,0 < y < 3, 0 < z < 5m.

b.  Define potential? Derive an expression for electric field due to a dipole.

P.T.O
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UNIT-II

4. a.  The region with z<0 is characterized by 2 2r   and z > 0 by 1 5r  .

     If D1= 2ax + 5ay - 3az nC/m2. Find i)D2 ii)  Energy density in each region.

    iii. The angle that D1 makes with the boundary.

b.  Derive the expression of capacitance of a co-axial capacitor.

(OR)
5. a.  Deriv the boundary conditions between two dielectrics having different permittivity.

b.  State and explain continuity equation of current in integral and point form.

UNIT-III
6. a.  Derive an expression for static Magnetic field intensity due to infinite long straight

     conductor.

b.  Given the vector magnetic potential 2A   / 4a
z
 Wb/m. Calculate the total magnetic

     flux crossing the surface ,1 2,0 5
2

z


      m.

(OR)
7. a.  Define Ampere’s circutal law. Derive the integral and differential form of Ampere’s

     circutal law.

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

     medium 1 and x>0 describe medium 2. 1 2r   and 2 5r  . The magnetic field in

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

UNIT-IV
8. a.  Determine the intrinsic imedance in free space for a uniform plane wave.

b.  Assume a homogeneous material of infinite extent with 100, 2 10      F/m and

51.25 10    H/m. Let E=400 cos (109t-  z)ax V/m use Maxwell’s equations and
     find D,B and H.

(OR)
9. a.   State and prove Poynting Theorem.

b.  Derive the expression for reflection coefficient for oblique incidence on a perfect

     dielectric in parallel polarization.
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1. a)  Define the electric field intensity and write the equation for a point charge.

b)  Write Ohm’s law in point form

c)  Derive expression for point form of Ampere’s circutal law.

d)  Write Lorentz force equation.

e)  What is permeability and what are the units for it?

f)  Write the Laplace’s and Poisson’s equations.

g)  Define the conditions at the boundary of a magnetic materials.

h)  Define potential and potential difference

i)  Define Displacement current?

j)  Write about the wave propagation in good conductors.

k) What is magnetic flux density

l)  Define self and mutual induced e.m.f.

UNIT-I
2. a)  Derive the expression for electric field intensity due to a line charge?

b)  A charge of -3.0   is located at A(25,-30,15) cm and a second charge of 0.5  C is

    located at B(-10,8,12) cm. Find the electric field strength E at

      i)  The origin and    (ii) point P(15,20,50) cm

(OR)
3. a)  State and prove the point form of Gauss’s law?

b)  Show that the electric field intensity Ê  is a negative gradient of potential.

UNIT-II
4. a)  Derive the boundary conditions between two perfect Dielectric materials.

b)  The construction of a paper capacitor is as follows: Aluminium foil of 100-cm2 area is

     placed on both sides of a paper of thickness 0.03mm. If the dielectric constant of paper

     is given as 3, and its dielectric breakdown strength is 200 kV/cm. What is the rating of

      the capacitor?

P.T.O
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(OR)
5. Use the Laplace’s equation to find the capacitance per unit length of a co-axial cable of

inner radius ‘a’ m and outer radius ‘b’ meters. Assume V=V
0
 at r=a and V=0 at r=b.

UNIT-III
6. Derive Biot-savart’s law and relate it to Amperes law. Show that the divergence of mag-

netic induction is always zero.

(OR)
7. a)  Derive the expression for force between differential current elements.

b)  What is the potential energy stored in magnetic fields?

UNIT-IV
8. a)  State and explain poynting theorem

b)  Derive the expression of one of the Maxwell’s equation curl (E)=
B

t




(OR)
9. Explain in detail about Reflection of uniform plane waves at normal incidence.
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1. a)  Define potential and potential difference

b)  State Biot Savart Law

c)  State the nature of dielectric materials.

d)  What is magnetic flux

e)  Define Divergence

f)  State Coulomb’s law

g)  What is Skin effect

h)  What are scalar magnetic potentials.

i)  Write the applications of ‘Smith chart’.

j)  Define electric flux density

k)  Define force and Torque

l)  Define Faraday’s Law.

m) State poynting theorem

n)  Define ampere’s circuit law.

UNIT-I
2. a)  Derive the expressions for line charge, volume charge, surface charge.

b)  Discuss in detail all the applications of ‘Gauss law’

(OR)
3. a)  Derive an expression for electrical potential due to volume charge distribution.

b)  Derive an expression for potential at a point due to a point charge.

UNIT-II
4. a)  Discuss the boundary for perfect dielectric material.

b)  Define conductivity of a material and explain in detail.

(OR)
5. a)  Discuss the example solutions for Laplace equations.

b)  Explain about conduction current and Displacement current

P.T.O
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UNIT-III
6. a)  Explain a scalar magnetic potential and its characteristics.

b)  Derive the expression for magnetic field due to a finite straight conductor.

(OR)
7. a)  Explain the force experienced on current elements in a magnetic field.

b)  For a circular current element of radius b=3m, Determine H on the axis of loop if

     I=3A, h=3m. Also find H at centre of the loop.

UNIT-IV
8. a)  Derive the wave equation expression for non-conducting medium.

b)  Define the equation of continuity for time varying fields.

(OR)
9. a)  What is meant by depth of penetration and also discuss about significance about

     Brewster angle.

b)  Write a short notes on

i)  Wave polarization ii)  Perfect dielectrics.
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1. Answer the following

a.  Write the units of operator 
b.  State Gauss law.

c.  Write the expression for Electric field of an electric dipole.

d.  Mention the units for magnetic scalar potential.

e.  State Amperes force law.

f.  Write the equation for A  in spherical coordinate system.

g.  Define Brewster angle.

h.  Write the expression for attenuation constant of a good conductor.

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

j.
0

0





k. Define Faraday’s Law.

l.  Define Skin effect.

m. State coulomb’s Law.

n.  List out the properties of conductor.

UNIT-I
2. a.  Define potential? Derive an expression for electric field due to a dipole.

b.  If D=3y2 ax + 3x2y ay + 5 az C/m2 . Find the total charge enclosed within the region

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

(OR)
3. a.  Obtain the expression for stored energy density in Electrostatic field.

b.  Derive an expression for static electric field due to infinite line charge using

                 Coulomb’s Law.

UNIT-II
4. a.  Derive the expression of capacitance of a co-axial capacitor. P.T.O
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b.  The surface x=0 separates two perfect dielectrics. For x > 0 let 1 3R  , while 2 5R 

     where x<0. If E1= 80 ax - 60 ay - 30 az V/m, find ; (a) E
N1

; (b) E
t1
; (c) the angle

               between E1 and a normal to the surface; (d) the angle between E
2
 and a normal to the

     surface.

(OR)
5. a.  Find the capacitance of a parallel-plate capacitance containing two dielectrics 1 2r 

    and 2 3.3r   each comprising one-half the volume. Here A=2 m2 and d=10-3 m.

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

UNIT-III
6. a.  Define Ampere’s circutal law. Derive the integral and differential form of Ampere’s

    circutal law.

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

     medium 1 and x > 0 describes medium 2. 1 2r   and 2 5r  . The magnetic field in

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

(OR)
7. a.  Derive an expression for energy stored in magnetic field.

b.  Assume that A= 250 az  Wb/m in a certain region of free space. Find H and current

    passing through surface 0 1,0 2 , 0z      

UNIT-IV
8. a.  Discuss about inconsistency of Ampere’s law and Displacement current density.

b.  Derive the expression for reflection coefficient for oblique incidence on a perfect

    dielectric in parallel polarization.

(OR)
9. a.  State and prove Poynting theorem.

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

     perfect conductor.
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