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EC6403 Electro magnetic fields 
 

II year ECE 
 

Two marks with answers 
 

Unit -1 
 

1. Define volume charge density?  
Consider a charge distributed uniformly over a volume. If a differential charge element dQ is 
present in the differential volume element dv, then the volume charge density is defined as 
pv=dQ 

= dV c/m  

 
2. State stokes theorem.   
The line integral of a vector around a closed path is equal to the surface integral of 
the normal component of its curl over any surface bounded by the path 

 

 

3. Define electric field intensity.  
Electric field intensity is defined as the electric force per unit positive 
charge. E = F/ Q 

 

 

4. State Divergence Theorem.  
The integral of the divergence of a vector over a volume v is equal to the surface integral 
o f the normal component of the vector over the surface bounded by the volume. 

 
5. Define electric scalar potential.  
Potential at any point is defined as the work done in moving a unit positive charge 
from infinity to that point in an electric field. 

 

 

6. State coulombs law.  
Coulombs law states that the force between any two point charges is directly proportional 
to the product of their magnitudes and inversely proportional to the square of the distance 
between them. It is directed along the line joining the two charges. 

 
7. Show that the two vectors A=6ax+ay-5az and B= 3(ax-ay+az) are perpendicular to each other 

A.B = 6x3+1x(-3)+(-5)x(-3)   
=18-3-15 
=0   

8. What are the conditions for two vectors A and B to be a parallel and perpendicular  

For parallel 

AxB=0 

For perpendicular  
A.B=0
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9. Express the value of differential volume in rectangular and cylindrical co-ordinate 

system For rectangular co-ordinate   
dv=dx dy dz   

For cylindrical co-
ordinates dv= d d 
dz   

  
10. Represent point (0,1,1)m given in Cartesian co-ordinates in spherical co-

ordinates Cartesian co-ordinates x=0,y=1m,z=1m  
r
2
=x

2
+y

2
+z

2
=0+1

+1 r=2 
1/2

m  

cos = 

1/√2 

tan∅=1/0=

∞ 
∅ = 90  

  11.State coulombs law   
Coulomb stated that the force between two very small charged objects separated by 

a large distance compared to their size is proportional to the charge on each object and 
inversely proportional to the square of the distance between them 

F ∞ (Q1 Q2)/r
2
 

12. State gauss’s law  
The electric flux passing through any closed surface is equal to the total charge 

enclosed by that surface  
13. Define dipole and dipole moment  

Dipole or electric dipole is nothing but two equal and opposite point charges are 
separated by a very small distance. The product of electric charge and distance is known 
as dipole moment. It is denoted by m where Q is the charge and l is the length 
14. What is point charge?  

Point charge is one whose maximum dimension is very small in comparison with 
any other length  
15. Name few applications of gauss law in electrostatics  

Gauss law is applied to determine the electric field intensity from a closed surface 
e.x: electric field can be determined for shell, two concentric shell or cylinders,etc 

16. Define current density  

Current density is defined as current per unit area. It is denoted by J=I/A amp/m
2
 

 

                                             Unit-2 
1.State Biot –Savarts law.  
It states that the magnetic flux density at any point due to current element is 
proportional to the current element and sine of the angle between the elemental 
length and inversely proportional to the square of the distance between them 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



 
 

 

2. Write Lorentz force equation & mention its 
applications. Lorentz force equation is given by  
F=ma  
=Q(E + V X 

B)N 
Applications 

 
a) Used to determine electron or bits in magnetron.   
b) Used to determine the proton path in cyclotron.  

 
3.Mention the importance of Lorentz force equation.  
Lorentz force equation realtes mechanical force to the electric 
force. Lorentz force equation is given by  
F=ma 

=Q(E + V X B)N 

4. What is lorentz force equation?  
Lorentz force is the force experienced by the test charge .It is maximum if the 
direction of movement of charge is perpendicular to the orientation of field lines.  
Lorentz force equation is given 
by F=ma =Q(E + V X B)N 

 

 

5. Brief about ampere circuital law in integral form.  
The line integral of the magnetic field intensity around a closed 
path is equal to the sum of the currents flowing through the area 
enclosed by the path. 

 
 

 H.dl  i  
6.Brief about complex pointing 
vector. complex pointing vector P is 

 

S av r  
1

2 ReE  H *  
 
7. Compare diamagnetic, paramagnetic and ferromagnetic materials  
Diamagnetic: in diamagnetic materials magnetization is opposed to the applied field. It has 
weak magnetic field  
Paramagnetic field: in paramagnetic materials magnetization is in the same direction as the 
field. It has weak magnetic field  
Ferromagnetic: in ferromagnetic materials magnetization is in the same direction as the 
field. It has strong magnetic field  
8. Write down the magnetic boundary conditions  

The normal components of flux density B is continuous across the boundary 
The tangential component of field intensity H is continuous across the 
boundry  

9. Give the force on a current element 
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The force on a current element Idl is given by 
dF=IxBdl  

=BI dl 
sin 10. Define magnetic 
dipole 

 
A small bar magnet with pole strength Qm and length l may be treated as 

magnetic dipole whose magnetic moment is Qm l  
11. Define hysteresis  

The phenomenon which causes magnetic flux density to lag behind magnetic field 
intensity so that the magnetization curve for increasing and decreasing applied fields is not 
the same, is called hysteresis  
 

 

 

 

 
 

  
  

    
 

 It is used to find the field due to current J 
 

13. Define magnetic dipole moment 
 

 A bar magnet of pole strength Qm and length L constitutes a magnetic dipole of magnetic 
 

dipole moment Qm L   
 

 Magnetic dipole moment m = Qm L(A.m
2
) 

 

14. Define magnetic moment  
 

 Magnetic moment is defined as the maximum torque per magnetic induction (flux 
 

density)    
 

 m=IA    
 

15. What is the relation between magnetic flux density and field intensity? 
 

 B= =  0     H=B/ 
  

16. What is field due to toroid and 
solenoid? Toroid H=NI/2 r   
Solenoid H=NI/l   

17. Write down the expression for magnetic field at the centre of the circular 
coil H=I/2a   

18. Define magnetic vector potential  

It is defined as that quantity whose curl gives the magnetic flux density 

A 
 

  
 

Unit-3 

 
1.What are the significant physical differences between Poisson ‘s and 
laplace ‘s equations.  
Poisson ‘s and laplace ‘s equations are useful for determining the electrostatic potential  
V in regions whose boundaries are known. When the region of interest contains charges 
poissons equation can be used to find the potential. 

 
 
 
When the region is free from charge laplace equation is used to find the potential. 

 
 

 

2.Brief about boundary conditions for electric fields. 
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i)The tangential component of the electric field is continuous at the 
surface. Et1 = Et2  
ii)The normal component of the electric flux density is continuous if there is no 
surface charge density.  
Dn1 = Dn2 

 
3. Define dielectric strength.  
The dielectric strength of a dielectric is defined as the maximum value of electric 
field that can b applied to the dielectric without its electric breakdown. 

 

4. What do you meant by magnetization? 

 
Magnetization can be defined according to the following equation: 

 
 
 
 
 
 
Here, M represents magnetization; m is the vector that defines the magnetic moment; V 
represents volume; and N is the number of magnetic moments in the sample. The quantity 
N/V is usually written as n, the number density of magnetic moments. 

 

5. What is meant by dielectric breakdown? 
When the electric field in a dielectric is sufficiently large, it begins to pull electrons 
completely out of the molecules & the dielectric becomes conducting. 

 
6. What is a homogenous material?  
Homogenous material is one for which the quantities permeability,permittivity are 
constant throughout the medium. 

 
7.Name the magnetic 
materials. Diamagnetic  
Paramagnetic 

Ferromagnetic  
Ferrimagnetic. 

 
8.Derive the expression for capacitance between two parallel plates. 

 
 

 

9.What is lorentz force?  
Lorentz force is the force experienced by the test charge .It is maximum if the 
direction of movement of charge is perpendicular to the orientation of field lines. 

 
 
 
 

Unit-4 
1. What is energy density in the magnetic 
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field? Energy density w = ½ BH   
= ½  H

2
  

 

2. Brief about complex pointing 
vector. complex pointing vector P is 

 

S av r  
1

2 ReE  H *  

3.Define Poynting vector.  
The pointing vector is defined as rate of flow of energy of a wave as it 
propagates. P =E X H 

 

4.What is the significance of displacement current?  
The concept of displacement current was introduced to justify the production of 
magnetic field in empty space. It signifies that a changing electric field induces a 
magnetic field .In empty space the conduction current is zero and the magnetic fields 
are entirely due to displacement current. 

 
5.Define Poynting vector.  
The pointing vector is defined as rate of flow of energy of a wave as it 
propagates. P =E X H 

 
6. Define self inductance  

The self induction of a coil is defined as the ratio of total magnetic flux linkage with 
the circuit to the current through the coil. 

Where ∅ is magnetic flux  
N is the number of turns of 
coil i is the current∅/  

7. How do mutual inductances between two coils is related to their self inductances? 

M=K√ 1 2 
Where K is coupling coefficient  

L1 is self inductance of coil1  
L2 is self inductance of 
coil2 M is mutual 
inductance  

8. Define coupling coefficient  
The fraction of the total flux produced by one coil linking the second coil is called the 

co efficient of coupling (K) 
K= ∅12/∅1 = ∅21/∅2 

∅1 is the flux produced by coil 1  
∅2 is the flux produced by coil 2 K≤ 1 

K=M/√ 1 2 
9. State faradays law of electromagnetic induction  

Faradays law states that electromagnetic force induced in a circuit is equal to the rate 
of change of magnetic flux linking the circuit 
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Emf= d∅/  
10. What is the expression for energy stored in magnetic 

field? W = ½ LI
2
  

Where L is the 
inductance I is 
the current 

11. Give the expression for lifting force of an electromagnet 

F=B2A/2 0 
Where B is the flux density  

A is area of air gap between the poles of the magnet 0 is 

permeability of free space 
12. Define mmf  

Magnetic motive force is given 
by mmf=flux x reluctance 
mmf=∅.R amp.turns 

13. Distinguish between solenoid and toroid  
Solenoid is a cylindrically shaped coil consisting of a large number of closely 

spaced turns of insulated wire wound usually on a non-magnetic frame  
If a long, solenoid is bent into the form of a ring and thereby closed on itself, it becomes 

toroid  
14. Define permeance  

Permeance is the reciprocal of 
reluctance Permeance P= A/l 

Unit-5 

 
1. What is skin effect?  
In good conductors, the wave attenuates very rapidly & the fields are confined to the region 
near the surface of the conductor. This phenomenon is called the skin effect. 

 

2. Define Brewster angle.  
Brewster’s angle is the angle at which the reflected light is linearly polarized normal to the 
plane incidence. At the end of the plasma tube, light can leave through a particular angle  
(Brewster’s angle) and essentially be highly polarized. Maximum polarization occurs 

when the angle between reflected and transmitted light is 90
o
 

 

thus Ør + Øt  = 90
o
 ; since sin (90-x) = cos x 

 
Snell’s provides (sin Øi / cos Øi  ) = n2/n1;Ør  is Brewster’s angle 

 
 
 
 

3. Define skin depth  
It is defined as that depth in which the wave has been attenuated to 1/e 
or approximately 37% of its original value. 
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4. Define Brewster angle.  
Brewster’s angle is the angle at which the reflected light is linearly polarized normal to the 
plane incidence. At the end of the plasma tube, light can leave through a particular angle  
(Brewster’s angle) and essentially be highly polarized. Maximum polarization occurs 

when the angle between reflected and transmitted light is 90
o
 

 

thus Ør + Øt  = 90
o
 ; since sin (90-x) = cos x 

 
Snell’s provides (sin Øi / cos Øi  ) = n2/n1;Ør  is Brewster’s angle 

 
5. What is skin effect?  
In good conductors, the wave attenuates very rapidly & the fields are confined to the region 
near the surface of the conductor. This phenomenon is called the skin effect. 

 

6. What is meant by circular polarization? 
 
 
If x and y component of electric field Ex & Ey have equal amplitude and 90 phase difference, 
the locus of the resultant electric field E is a circle & the wave is a circularly polarized. 

 

7. Brief about intrinsic impedance.  
It is the ratio of electric field to magnetic field.or It is the ratio of square root 
of Permeability to permittivity of medium. 

 
8. What is meant by linear polarization?  
If x and y component of electric field Ex & Ey are present and in phase, the locus of the resultant 
electric field E has a direction ata an angle of tan-(Ey/Ex))& the wave is a linearly polarized.  
9. Define wave 

         If a physical phenomenon that occurs at one place at a given time is reproduced at other 
places at later times, the time delay being proportional to the space separation from the first 
location, then the group of phenomena constitutes a wave 
 

10. Mention the properties of uniform plane wave 

The properties of uniform plane wave are as 

follows  

 
1. At every point in space, the electric field E and magnetic field H are 

perpendicular to each other and to the direction of the travel   
2. The fields vary harmonically with time and at the same frequency, every where in space   
3. Each field has the same direction, magnitude and phase at every point in any 

plane perpendicular to the direction of wave travel  
 
11. Define intrinsic impedance or characteristic impedance  

 
It is the ratio of electric field to magnetic field. Or it is the ratio of square root 

of permeability to permittivity of the medium 
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