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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.  State Gauss’s law.

b.  Write the point form of Maxwell’s equations.

c.  Define Biot-Savart Law.

d.  Define Faraday’s Law.

e.  State coulomb’s Law.

f.  Write the formula for Laplace equation.

g.  List out the properties of conductor.

h.  What is potential gradient?

i.  Define Displacement current

j.  Explain torque on a closed circuit.

k.  Define Skin effect.

l.  Write the Brewster angle formula.

m. Define potential

n.  State Poynting Theorem

UNIT-I
2. a.  Define Gauss’ law. Derive the integral and differential form of Gauss’ law.

b.  An infinite long uniform line charge is located at y=3, z=5. If 1 =30 nC/m. Find E at

i.  (0,6,1) ii.  (0,0,0)

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

     Coulomb’s law.

b.   Given the potential field V=80 2 cosr   and a point P(r=2.5,  =300,  =600) in free

     space, find at P; (a) E; (b)  v;

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.   Determine whether or not the following potential fields satisfy Laplace’s equation.

      i. 2 2 22 3V x y z       ii. cosV z   iii. cosV r   
(OR)

5. a.  Explain the properties of conductors and dielectric materials.

b.  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.

UNIT-III
6. a.  Derive an expression for energy stored in magnetic field.

b.  Derive the boundary conditions between two dielectrics  having different permittivity

     of magneto static fields.

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

b.  Assume that A=50
2 a

z
 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.  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. Using Poynting theorem.

     find D, B and H.

b.  Determine propagation constant, phase velocity and intrinsic impedance of

    uniform plane wave in a good conductor.

(OR)
9. a.  Derive the equations for E and H for a uniform plane wave incident normally on a

     perfect conductor.

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

    Time varying fields.
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1. a) State coulomb's law.

b) State Gauss's law.

c) Define electric dipole.

d) Define dielectric strength.

e) State uniqueness theorem.

f) Explain about current density.

g) State Ampere's Circuit law.

h) Define magnetic dipole.

i) Draw the classification of magnetic material block diagram.

j) State Faraday's law.

k) State Lenz's law.

l) Define time-harmonic field.

m) Define wave.

n) Define lossy dielectric.

UNIT - I

2. a) Explain and derive electric field due to continuous charge distributions.

b) Explain in detail the dipole and energy density in Electrostatic field.

(OR)

3. State and explain Gauss's law, its application and apply it for

a) Point charge.

b) infinite line charge.

c) infinite sheet of charge.

P.T.O.
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UNIT - II

4. a) Derive Poisson's and Laplace equation.

b) Derive the equation for the torque produced on a current carrying coil placed in a uniform

magnetic field.

(OR)

5. Explain the conductor properties and boundary conditions and also explain boundary

conditions for perfect dielectric materials.

UNIT - III

6. a) State and derive Biot-Savart's law.

b) State and derive Ampere circuital law and its application.

(OR)

7. a) Derive the equation for magnetic boundary conditions.

b) Explain in detail for force on magnetic materials.

UNIT - IV

8. Write short notes on

a) Maxwell's equation in integral form.

b) Faraday's law on displacement current.

(OR)

9. a) Explain the wave propagation in free space.

b) Explain the wave propagation in dielectrics.
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1. Answer the following.

a.  Mention the significance of direction cosines in electromegnetic waves.

b.  List out the applications of Gauss’s Law.

c.  Write the point form of Maxwell’s equations.

d.  Define Skin effect.

e.  Write the attenuation constant formula for good conductor.

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

g.  Define Brewster angle.

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

i.  Write the units of operator 
j.  List out the properties of conductor.

k. Define Biot-Savart Law.

l.  Define Magnetic dipole.

m. State Poynting Theorem.

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

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

    Coulomb’s law and Gauss’s law.

b.  Given the potential field V=80 2 cosr   and a point P(r=2.5,  =300,  =600) in free

     space, find at P; (a) E; (b)  v;

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

b.  Planes x=2 and y=-3, respectively, carry charges 10 nC/m2 and 15 nC/m2. If the line

     x=0, z=2 carries charge 10  nC/m, calculate E at (1,1,-1) due to the three charge
    distributions.

P.T.O
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UNIT-II
4. a.  Derive the expression of capacitance of a parallel plate capacitor.

b.  Determine whether or not the following potential fields satisfy Laplace’s equation.

      i. 2 2 22 3V x y z       ii. cosV z   iii. cosV r   

(OR)
5. a.  Derive 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 the expression for the poisson’s and Laplace equations for magnetic fields.

b.  Derive the boundary conditions between two dielectrics  having different permittivity

     of magneto static fields.

(OR)
7. a.  Derive an expression for static Magnetic field intensity due to infinite long straight

     conductor.

b.  Given that H=20
2a   A/m     i)  Determine J    ii)  Current enclosed by the circular

     surface  =1, 0 <   < 2 , z=0.

UNIT-IV
8. a.  Determine propagation constant, phase velocity and intrinsic impedance of uniform

     plane wave in a good 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 and

     find D, B and H.

(OR)
9. a.  Derive the equations for E and H for a uniform plane wave incident normally on a

     perfect conductor.

b.  Derive the expressions for   &   for a wave propagating in a conducting medium.
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1. a) What is magnetic flux.

b) Define divergence.

c) State Biot Savart Law.

d) What is Skin effect.

e) Define Faraday's Law.

f) State Paynting theorem.

g) Define potential and potential difference.

h) Define Ampere's Circuit Law.

i) Define Poisson's theorem.

j) State Couloumb's Law.

k) Write applications of 'Smith Chart'.

l) What are the Scalar magnetic potentials.

m) Define 'Electric flux Density'.

n) State the nature of dielectric materials.

UNIT - I

2. a) State and prove Gauss's Law.

b) Derive the expressions for Line Charge, Volume Charge and Surface Charge.

(OR)

3. a) Derive an expressions for potential at a point due to a point charge.

b) Derive the expressions for electrical potential due to volume charge distribution.

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

b) Discuss the example solutions for Laplace equations.

P.T.O.
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(OR)

5. a) Explain about conduction current and Displacement current.

b) Explain an Scalar magnetic potential and its characteristics.

UNIT - III

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

b) Derive expression for potential energy in magnetic field.

(OR)

7. a) For a circular current element of radius b = 2m, determine 'H' on the axis of loop if I=2A,

h = 2m.  Also find 'H' at centre of the loop.

b) Explain the force experienced on a current elements in a magnetic field.

UNIT - IV

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

b) Explain perfect dielectrics and wave polarization.

(OR)

9. a) Explain Depth & Penetration and also discuss about significance about Brewster angle.

b) Write a short notes on

(i)  Propagation characteristics in good conductors.

(ii)  Normal Incidence and oblique-Incidence with respect to plane wave propagation.


