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UNIT-1 

 

1. How is the unit vectors defined in cylindrical co-ordinate systems? 

 A unit vector is a dimensionless quantity of unit magnitude. In cylindrical co-ordinate systems 

 ,,
−−

r  are unit vectors. 

2. Define scalar and vector? 

 A quantity that is characterized by both magnitude and direction is called as vector. A quantity 

that is characterized by only magnitude is called as scalar. 

3. Define the vector differential operator? 

 The vector differential operator, denoted as del ( ) is defined as  

      zyx a
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4. Define Gradient. 

 Gradient of any scalar function is defined as the maximum space rate of change of that function. 

If scalar V represents electric potential; then  .V represents potential gradient 

  I.e.; . V=
x

V
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+  Gradient of a scalar is a vector. . V=grad.V 

5. Define Divergence. 

 The Divergence of a vector A at any point is defined as the limit of its surface integrated per unit 

volume as the volume enclosed by the surface shrinks to zero. 
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6. Define curl. 

 The curl of a vector A at any point is defined as the limit of its surface integrated of its cross 

product with normal over a closed surface per unit volume as the volume shrinks to zero. 
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7. State Divergence theorem? 

 The volume integral of the divergence of a vector field over a volume is equal to the surface 

integral of the normal component of this vector over the surface bounding the volume 

  =
v s

dsAAdv ..   
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8. State Stokes’s 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 closed surface. 

   =
s

dsHdlH ..  

9. State coulomb’s law? 

 Coulomb’s law states that the force between two very small objects separated by a distance 

which is large compared to their size is proportional to the charge of each and inversely proportional to 

the square of the distance between them. 

10. Define electric field intensity? 

 The electric field or electric field intensity is defined as the electric force per unit charge is given 

by   E=
q

F
 

11. What is a point charge? 

 Point charge is one whose maximum dimension is very small in comparison with any other 

length. 

12. What do you understand by the term line, surface and volume charge distributions? 

 Line charge density: 

  It is defined as the total charge distributed over a line or curve 
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 Volume charge density: 
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13. What is electric flux density? 

 Electric flux density is defined as the electric flux per unit area. 

  
A

Q
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14. What is Electric flux? 

 If the test charge is moved towards the charge Q, the test charge will experience a force due to 

the main charge, that force is called electric flux which is equal to the charge itself. It is denoted as    

15. State Gauss’s law? 

 The electric flux passing through any closed surface is equal to the total charge enclosed by the 

surface.   =Q. 

16. Mention the applications of Gauss’s law? 

 1. Electric field determination of shell 

 2. Electric field determination of cylinder 

 3. Electric field determination of concentric shells. 

17. State Gauss’s divergence theorem? 

 The divergence of electric flux density is equal to the volume charge density vD =.  

18. What is electric dipole? 

 An electric dipole is defined as two equal and opposite charges separated by a small distance is 

equal to the product of charge and spacing is called electric dipole moment. 

19. What is electrostatic energy? 

 Electrostatic energy is defined as the work done to build up the charge 

  
2

2

1
CVW =   

20. What is meant by energy density? 

 Energy density is defined as the work done per unit volume. 

  DEE
v

W

2

1

2

1 2 ==



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****************************************************************************************** 

UNIT-2 

 

1. State Poisson’s equation 

The Poisson’s equation is stated as 


vv


=2
 

2. State the applications of Poisson’s equation and Laplace’s equation 

 1. To obtain potential distribution over the region 

 2. To obtain E in the region 

 3. To check whether given region is free of charge or not 

 4. To obtain the charge induced on the surface of that region. 

 

3. Define current density (J) 

 The current density is defined as the current passing through the unit surface area when the 

surface is held normal to the direction of the current and it is measured in A/m2   
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4. Express the continuity equation in integral form and differential form 

  Integral form: 

    −=
dt

dQ
dsJ .  

  Differential form: 

   
t

J v




−=


.  

5. Write the equation of point form of ohm’s law 

  J= E 

6. State boundary conditions? 

 1. The tangential component of electric field E is continuous at the surface 

 2. The normal component of electric flux density is continuous if there is no surface charge 

density. 

7. What is meant by method of images or an electric image? 

 When a point charge Q at a distance d from grounded conducting plane induces another charge    

- Q in opposite direction is called as electric image. 

8. A point charge of 10µc is located at (1, 2, 3) and another point charge -3µc is located at (3, 0, 2) 

in vacuum. Find the force between them. 

 Q1=10 µc, Q2=-3 µc, r1=
→→→

++ zyx aaa 32 , r2=
→→

+ zx aa 23  

           r = r2-r1 
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→→→
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               = 4.44 )22(10 3
→→→

− ++− zyx aaa  Newton 

9. What are dielectrics? 

 Dielectrics are materials that may not conduct electrically through it but on applying electric 

field induced charges are produced on its faces. 

10. Write the expression for capacitance of a parallel plate capacitor having two dielectric media. 
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11. Define polarization 

 Polarization is defined as the dipole moment per unit volume. 

  P= 
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12. What is susceptibility? 

 1−= R  

13. Write the Poisson’s equation of Cartesian co-ordinate system 

  = v2
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14. State Laplace’s equation 

 If the volume charge density ( v  ) is zero then,  = v2
0 

15. What is meant by boundary conditions? 

 The conditions existing at the boundary of the two media when field passes from one medium to 

other are called boundary conditions. 

16. Write the expression of spherical capacitance 

 C= 

F
ba

)
11

(

4

−


 

17. What is meant by displacement current? 

 Displacement current is nothing but the current flows through the capacitor. 

18. Write the expression for isolated spherical conductor coated with dielectric? 

  =

F
rra

)
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)
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(
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4
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19. Write the expression for capacitance of single isolated sphere 

 a4=  F 

20. Write the expression for capacitance of co-axial cable 

 )ln()2(
a

b
L=  F 

*********************************************************************************** 
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UNIT-3 

 

1. State Biot-Savart’s law 

   The magnetic flux density produced by a current element at any point in a magnetic field is 

proportional to the current element and inversely proportional to square of the distance between them. 

2. Defined magnetic flux density 

 Magnetic flux density is defined as the magnetic flux passing per unit area. Its unit is 

Weber/metre2 (or) Tesla. 

  B= HBor
A




=)(  

3. Define magnetic flux ( ) 

 Magnetic flux is defined as the flux passing through any area 

   =
s

dsB.   

4. What is Lorentz force? 

 The force on a moving particle due to combined electric and magnetic field is called as Lorentz 

force. 

5. State Ampere’s circuital law 

 Ampere’s circuital law states that the line integral of magnetic flux intensity H about any closed 

path is exactly equal to the direct current enclosed by that path. 

   IdlH =.  

6. Express Ampere’s circuital law in point form 

JH = . 

7. State Stoke’s theorem 

 The line integral of a vector A around a closed path L is equal to the integral of curl A over the 

open surface S enclosed by the path L. 
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8. Give the applications of Stoke’s theorem 

 Stoke’s theorem is applicable for the open surface enclosed by the given closed path. Any 

volume is a closed. 

 

 

9. Write the expression for magnetic field intensity due to infinite conductor 

   
d

I
H

2
=   A/m 

10. Write the expression for magnetic field intensity of circular conductor 

                                     a

I
H

2
=  

11. Write the expression of scalar magnetic potential 

   −= dlHVm .  

12. Write the expression of vector magnetic potential 

    dr
r

J
A =





4
 

13. Define Magnetization (M) 

 Magnetization is defined as the net dipole moment per unit volume and it is represented as vector  

Where M= 
v

m
Lt
v → 0

 A/m 

14. Define Magnetic Susceptibility 

 Magnetic Susceptibility is defined as the ratio of magnetization to the magnetic field intensity

 
H

M
m =  

15. Two wires carrying a current in the same direction of 500A and 800A are placed with the area 

5cm apart. Calculate the force between them. 

 mrAIAI 2

21 105,800,500 −===  

 
r

II
F





4

210=  

              = 0.8 Newton’s 

16. A circular coil of radius 10cm is made up of 100 turns. It carries a current of 5A, calculate the 

magnetic field intensity at the centre of the coil. 

      a = 10cm      N=100    I=5A 

   

   

1.02

5100

2




=

=
a

NI
H

 

   = 2500 AT/m 

17. A single phase circuit comprises of two parallel conductors A and B. 1cm  diameter and spaced 

1 metre apart,the  conductors carrying a current of 10A and -10A respectively. Determine the 

field intensity at the surface of each conductor and also in the middle of A and B. 
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  = 318.3 A/m 

  )5.0(2)5.0(2 

II
H += = mA

I
/366.6

)5.0(2

2
=

  
 

18. Determine the force between two parallel conductors of length 1m separated by 50cm and 

carrying currents of 30 A (a) in the same direction (b) in the opposite direction 

 

   I= 30A l=1m d= 0.5m 

 Force of attraction 

   F= .1036.0
2

3210 N
d

lII −=



 

 Force of repulsion 

   F= .1036.0
2

3
2

0 N
d

lI −=



 

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

  B= H  

  r 0=  

   H= 


B

 

 

 

****************************************************************************** 

 

UNIT-4 

1. Write the expression for self inductance 

i

N
L


=

 
2. Write the expression for self inductance 

1

12
2

2

21
1 )(

i
Nor

i
NM


=

 

3. Write the expression for inductance of toroid 

R

rN
L

2

22

0=
 

4. Write the expression for inductance of solenoid 

I

NBA
L =

 
5. Write the expression for inductance of solenoid 
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
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

 
 

6. Write the expression for inductance of two transmission line. 

  L=








+

ab

d
r

2

0 ln2
4






  H/m 

7. Write the expression for energy store in a magnitude field 

2

2

1
LIW =

 
8. What is reluctance? 

  The reluctance is defined as the ratio of total mmf (magnetic motive force) of magnetic 

circuit to the flux through it. 

   

BA

Hdl
R

uxmagneticfl

mmf


=

=

 

9.  On Evaluate the inductance of a solenoid of 2500 turns wound uniformly over a length of 

0.5m on a cylindrical paper tube 4cm in diameter,the medium is air. 

N=2500;    l=0.5m;     d=4cm 

24
42

10566.12
4

1044

4
m

d
A −

−

=


==


 
Inductance of solenoid 

   
mH

l

AN
L 7386.19

2

0 ==


 
10. Two coils are wound on a common magnetic circuit of 50 cm2 in section and mean length of 

100cm. One coil has 80 turns and other 700 turns. Calculate the mutual inductance if  

r  of the iron path is 1500. 

  N1=80;    N2=700;   l=1m;   A=50 ;10 4 m−   r =1500 

  H
l

NN
M r 528.0021 ==



 
11. Define coupling co-efficient 

    The fraction of the total flux produced by one coil linking the second coil is called the 

coefficient of coupling (k). 

  2

21

1

2








==k

 

ɸ1=The flux produced by coil1  ɸ2=flux linking with coil2 

 

 

 

 

12. Distinguish between solenoid and toroid? 
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Solenoid is cylindrically shaped coil consisting of a large number of closely spaced turns 

of insulated wire wound on a non-magnetic frame. 

If a long solenoid is bent into the form of a ring and there by closed on itself, it becomes 

toroid. 

13. What are major classifications of magnetic materials? 

1. Diamagnetic 2. Paramagnetic  3. Ferromagnetic 

14. Give the force on a current element. 

The force on a current element is Idl is given by  

  sinBIdl

BdlIdF

=

=

Newton 

15. Write down the magnetic boundary conditions. 

1. The normal components of flux density B is continuous across the boundary. 

2. The tangential component of field intensity H is continuous across the boundary. 

16. Distinguish between diamagnetic, paramagnetic and Ferro magnetic materials. 

Diamagnetic: In diamagnetic materials magnetization is opposed to the applied. It has weak 

magnetic field. 

Paramagnetic: The magnetization is in the same direction of field. It has weak magnetic field. 

Ferromagnetic: The magnetization is in the same direction of field. It has strong magnetic field. 

17. What is Permeability? 

In Magnetostatics the B and H are related to each other through the property of the region in 

which current carrying a conductor is placed .It is called permeability denoted as µ. It is the 

ability in which the current carrying conductor forces the magnetic flux through the region 

around it. 

    B=µH 

18. What is magnetization? 

The field produced due to the movement of bound charges is called magnetization 

represented by M. 

19. Write the expression for force between two parallel conductor 

N
d

lII
F





2

210=
 

20. What is the total magnetic flux passing any closed surface? 

The total magnetic flux passing any closed surface is equal to zero.  

 

****************************************************************************** 

     

UNIT-5 

   

1. State Faradays law? 

Faradays’ law state that the electromagnetic force (emf) induced in a circuit is equal to the rate of 

decrease of the magnetic flux linkage in the circuit. 

2. Write the Maxwell’s equations in integral form 
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. ( ) ( )

D E
H dl J ds E ds

t t
 

 
= + = +

   
 

 
.

B H
E dl ds ds

t t


 
= − = −

   
 

 
.D ds dv= 

 

 
. 0B ds =

 
3. Write the Maxwell’s equation in point /Differtial form? 

 
.

. 0

D D
H J E

t t

B H
E

t t

D

B

 





 
 = + = +

 

 
 = − = −

 

 =

 =

 

4. State pointing theorem? 

 The vector product of electric field intensity and magnetic field intensity at any point is a 

measure of the rate of energy flow per unit area at that point 

  
P E H
→ → →

= 
 5. Write the Maxwell’s equation in point form for free space. 

 
. 0

. 0

D E
H

t t

B H
E

t t

D

B





 
 = =

 

 
 = − = −

 

 =

 =  

 

6. Write the Integral for Maxwell’s equation  in free space. 

.
D E

H dl ds ds
t t


 

= =
   

 

 
.

B H
E dl ds ds

t t


 
= − = −

   
 

 
. 0D ds =

 

 
. 0B ds =

 
7. Write the point form of Maxwell’s equation in phasor form. 
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( )

.

. 0

H jw E

E jw H

D

B

 





 = +

 = −

 =

 =

 

8. Write the Integral form of Maxwell’s equation in phasor form 

  
. ( )H dl jw Eds = +   

 
. .E dl jwH ds= − 

 

 
.D ds dv= 

 

 
. 0B ds =

 
9. 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. 

10.  Define Pointing vector. 

The Pointing vector is defined as rate of flow of energy of a wave as it propagates.  

P =E X H 

11. What is the fundamental difference between static electric and magnetic field lines? 

There is a fundamental difference between static electric and magnetic field lines. The tubes 

of electric flux originate and terminate on charges, whereas magnetic flux tubes are 

continuous. 

12. State Snell’s law. 

 When a wave is travelling from one medium to another medium, the angle of incidence is 

related to angle of reflection. 

 

1 2
1 2 0

2 1

sin
( )

sin

i

t

  
  

  
= = = =

 

13. In a time varying situation how do you define a good conductor and lossy dielectric? 

 For good conductor 

1

2

w

w

f






 

 



= =

=

 

 Alpha and beta are large i.e. the a wave is attenuated greatly as its progress through the 

conductor. 

14. Write down the expression for average power flow in electromagnetic field and average 

Pointing vector. 
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  Average power 

  
cos

2
av

V I
W =  

 Average Pointing vector     

1
Re

2
avP alpartof E H  =  

 

15. What is Magneto statics? 

 The study of steady magnetic field, existing in a given space, produced due to the flow 

of direct current through a conductor is called Magneto statics. 

16.  Brief about complex Pointing vector. 

 The complex Pointing vector is given by 

  P =1/2 E X H 

Product of E and H is a vector product. Mutually perpendicular components of E and H 

contribute to the power flow. This power flow is directed along the normal to the plane 

containing E and H  

17. What do you mean by Depth of penetration? 

 The distance  through which the amplitude of a travelling plane wave decreases by a 

factor of e-1 (or) 0.368 is called skin depth or the depth of penetration of a conductor. 

 

18. Write down Maxwell’s equations derived from Faraday’s law. 

 . .
B

E dl ds
t


= −

        (Integral form) 

 
B

E
t


 = −


             (Point form) 

 

 

19. State Faraday’s law of electromagnetic induction. 

 Faraday’s law states that electromagnetic force induced in a circuit is equal to the rate 

of change of magnetic flux linking the circuit. 

    emf= 
d

dt


 

20. Define electromagnetic spectrum. 

  
The electromagnetic spectrum is the range of all possible frequencies of electromagnetic 

radiation. The "electromagnetic spectrum" of an object has a different meaning, and is instead 

the characteristic distribution of electromagnetic radiation emitted or absorbed by that particular 

object. 

QUESTION BANK 

ELECTROMAGNETIC FIELDS 
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UNIT 1  

PART-B 

1. Find the electric field intensity at a point P located at m due to charge of surface charge 

density C/m2 uniformly distributed over the circular disc m.  (10)                                                    

2. Determine the divergence and curl of the given field F= 30 ax + 2 xy ay + 5 xz2 az  at (1, 1,-0.2) and 

hence state the nature of the field.                    (6)                                                                   

3. Point charges Q and –Q are located at (0, 0, d/2) and (0, 0,-d/2). Show that the potential at a 

point (  is inversely proportional to r2 noting that  r >> d        (8)                                

4. Given a field E=  ₓ +  y+ 5 z V/m find the potential difference VAB          between A(-7, 2, 

1) and B(4, 1, 2).                                                                  (8) 

5. Assume a straight line charge extending along the z-axis in a cylindrical coordinate system 

from . Determine the electric field intensity  at every point resulting from a uniform 

line charge density L C/m.                       (8) 

6. Consider an infinite uniform line charge at 5 nC/m parallel to z-axis at  Find the 

electric field intensity at the point P (0, 0, 5) in free space.                     (8)                                                                                    

7. The flux density within the cylindrical volume bounded by r=2m,z=0 and z=5 m is given by 

-r 
 r z  C/m2. What is the total outward flux crossing the surface of the cylinder.                                                   

          (8) 

8. State and prove Gauss’s law for the electric field. Also give the differential form of Gauss law.                                                                          

                    (8) 

9. Find the total electric field at the origin due to 10-8 charge located at P(0,4,4)m and -0.5 x 10-8 C 

charge at P(4,0,2)m.                                        (8) 

10. Derive an expression for the electric field intensity at any point due to a    uniformly charged 

sheet with density s C/m2.                                                        (8) 

11. Derive expression for potential due to an electric dipole at any point P. Also find electric field 

intensity at the same point.                                            (10) 

12. Two point charges  are in free space. Treat the 

two charges as a dipole at the origin and find potential at   P (0.3, 0, 0.4).   (6)                                                                           

13. Given two points A  & B  Find the 

spherical co-ordinates of A and Cartesian co-ordinates B.     (8) 

14. Find curl , if =  ᶲ z )  .                                       (8) 

15. A circular disc of radius m is charged uniformly with a charge of  C/m2. Find the electric 

field intensity at a point m from the disc along its axis.                       (8)                                                                                 
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16. If V= volts, find and  at P (6, -2.5, 3).                     (8)  

UNIT-2 

                     PART-B 

1.  Derive Laplace and Poisson’s equation. 

2. Explain in detail the behavior of a dielectric medium in electric field. 

3. Explain the polarization of the dielectric material 

4. Give and derive the expression for the capacitance of co-axial cables with single and two 

dielectrics. 

5. Apply Gauss’s law to an (i0 Infinite line charge (ii) Infinite sheet of charge 

6. Derive the boundary conditions at the interface of two dielectrics 

7. Solve one dimensional Laplace equation to obtain the field inside a parallel plate capacitor and 

also find the expression for the surface charge density at two plates. 

8. Derive an expression for electric field intensity E due to a uniformly charged infinitely long 

straight line with constant charge density in C/m. 

9. Distinguish between a conductor and a dielectric. The electric field E in air above a block of 

paraffin ( r =2.1) is at an angle of 45 with respect to plane surface of the block. Find the angle 

between E and the surface in the paraffin. 

10. Obtain the expression for energy density in an electrostatic field. 

 

 

UNIT 3 

PART-B 

1. Derive an expression for magnetic field intensity due to a linear conductor of infinite length 

carrying current I at a distance point P. Assume R to be the distance between conductor and point 

P. Use Biot-Savart’s law.                    (8) 

2. Derive an expression for magnetic field intensity on the axis of a circular loop of radius  

carrying current I.                                                            (8) 

3. Obtain the expressions for scalar and vector magnetic potential.                (8) 

4. At a point P  the components of vector magnetic potential  are given as Ax=4x+3y+2z, 

Ay=5x+6y+3z and Az=2x+3y+5z. Determine the magnetic flux density  at the point P.                                                     
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                 (4) 

5. Given the magnetic flux density -2y 
z Wb/m2, find the total magnetic flux 

crossing the strip defined by                 (4) 

6. Find the magnetic field intensity due to a finite wire of carrying a current I and hence deduce an 

expression for magnetic field intensity at the centre  

of a square loop.                                                                                                    (8) 

7. A circular loop located on carries a direct current of 7A along ᶲ. Find 

the magnetic field intensity at (0, 0,-5).                                            (4) 

8. Using Ampere’s circuital law determine the magnetic field intensity due to a infinite long wire 

carrying a current I.                                                                      (4) 

9. Find the force on a wire carrying a current of 2mA placed in the  plane bounded by 

 and  as in the figure. The magnetic field is due to a long 

conductor, located in y-axis, carrying a current of 15A as shown.                           (8)                                           

 

10. A differential current z is located at the origin in free space. Obtain the expression for 

vector magnetic potential due to the current element and hence find the magnetic field intensity 

at the point                            (8) 

11. Using Biot-Savart’s law, derive the magnetic field intensity due to a co-axial cable carrying a 

steady current I.                                                                           (8) 

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

13. In cylindrical co-ordinates  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) 

14. The vector magnetic potential y   in a certain region of free 

space. 

(1) Show that                                                                                    (3) 

(2) Find the magnetic flux density  and the magnetic field intensity  at P (2,-1,3). (5)                                                                                                
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15. State and explain Ampere’s circuital law.                                                    (8) 

16. Find an expression for  at any point due to a long straight conductor carrying I amperes.                                                                                    

    (8) 

17. Find the maximum torque on an 85 turns rectangular coil with dimension (0.2  0.3) m carrying 

a current of 5 Amps in a field B=6.5T.                               (8) 

18. Derive an expression for Magnetic vector potential.                                              (8) 

                        

UNIT 4 

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

(1)                                                                                     (2) 

(2)                                                                                           (3) 

(3)                                                                                        (3) 

2. Solve the Laplace’s equation for the potential field in the homogeneous region between the two 

concentric conducting spheres with radius  and  where V=0 and r=b and V=V0  at 

 Find the capacitance between the two concentric spheres.          (8)                                                                 

3. Derive the expression for the inductance of a toroid coil with N turns, carrying current I and the 

radius of the toroid R.                                             (8) 

4. Considering a toroidal coil, derive an expression for energy density.            (8) 

5. A metallic sphere of radius 10 cm has a surface charge density of 10 nC/m2. Calculate the energy 

stored in the system.                                                          (4) 

6. State and explain the electric boundary conditions between two dielectrics with permittivity’s ɛ1 

and ɛ2.                                             (8) 

7.   Derive the expression for continuity equation of current in differential form.             (4) 

8. Derive an expression for inductance of a solenoid with N turns and  metre length carrying a 

current of I amperes.                                                         (6) 

9. An iron ring of relative permeability 100 is wound uniformly with two coils of 100 and 400 turns 

of wire. The cross section of the ring is 4cm2. The mean of circumference is 50cm. Calculate                                                                                                     

(1) The self inductance of each of the two coils                                                                                                                   

(2) The mutual inductance                                                                                                       

(3) Total inductance when the coils are connected in series with flux in the same sense                                                                                                                                             

(4) Total inductance when the coils are connected in series with flux in the opposite     sense.                                                                                           

    (10) 

10. Find the permeability of the material whose magnetic susceptibility is 49.    (4) 

11. The inner and outer conductors of a co-axial cable are having radii  and  respectively. If 

the inner conductor is carrying current ‘I’ and outer conductor is carrying the return current ‘I’ in 
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the opposite direction. Derive the expressions for (1) the internal inductance and (2) the external 

inductance.                                 (12)                                                          

12. Write down the Poisson’s and Laplace’s equations. State their significance in electrostatic 

problems.                                                                                      (4) 

13. Two parallel conducting plates are separated by distance‘d’ apart and filled with dielectric 

medium having ‘ r’ as relative permittivity. Using Laplace’s equation, derive an expression for 

capacitance per unit length of parallel plate capacitor, if it is connected to a DC source supplying 

‘V’ volts.              (12) 

14. A solenoid is 50cm long, 2cm in diameter and contains 1500 turns. The cylindrical core has a 

diameter of 2cm and a relative permeability of 75. This coil is co-axial with a second solenoid, 

also 50cm long, but 3cm diameter and 1200 turns. Calculate L for the inner solenoid and L for 

the outer solenoid.                                                                     (8) 

15.  A parallel plate capacitor has an area of 0.8 m2, separation of 0.1 mm with a dielectric for which 

ɛr=1000 and a field of 106 V/m. calculate C and V.           (8) 

16. Derive the boundary conditions at an interface between two magnetic medias.              (8)  

 

 

UVIT 5 

PART-B 

1. Electric flux density in a charge free region is given by y z  

find the constant k.                             (6) 

2. If electric field intensity in free space is given by (108-10z) V/m. Find the 

magnetic field intensity                                    (10) 

3. State and prove Poynting theorem.                                                               (8) 

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

5. Derive an expression for displacement current density Jd..                        (6) 

6. A rectangular loop of length and width b=80cm is placed in a uniform magnetic 

field. Calculate the maximum value of induced emf if the magnetic flux density B=0.1 

Wb/m2 is constant and the loop rotates with a frequency of 50Hz. (6) 

7.  Give the physical interpretation of Maxwell’s First and Second equation.           (4)                                                                                  

8. In free space, zV/m. Find the average power crossing a circular 

area of radius 2.5m in the plane z=0. Assume m=Hm 0 and ɳ0=120 .                                                                 

            (6) 

9. Generalize Ampere’s law for time varying fields.                                 (8) 

10. List the Maxwell’s equations in integral and point form for free space conditions. (8)                                                                                           

11. Explain the following Poynting vector, average power and instantaneous power.  (8)                                                                                                 
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12. In free space, H=0.2cos ( z A/m. Find the total power passing through a circular 

disc of radius 5cm.                                                      (8) 

13. Derive modified form of Ampere’s circuital law in Integral and Differential forms.(8)                                                                        

14. Derive Maxwell’s equation derived from Faraday’s law both in Integral and Point forms.  (8)                           

15. Find the amplitude of displacement current density inside a capacitor where ɛr=600 and     

                         10-6sin(6 106t 0.346 z C/m2.  (8) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Minimum learning Material                                                                                      Department of ECE 

 

 

Page 21 

  

  

 
 

 

 

 



Minimum learning Material                                                                                      Department of ECE 

 

 

Page 22 

  

  

 

 
 



Minimum learning Material                                                                                      Department of ECE 

 

 

Page 23 

  

  

 

 
 

 



Minimum learning Material                                                                                      Department of ECE 

 

 

Page 24 

  

  

 

 
 

 



Minimum learning Material                                                                                      Department of ECE 

 

 

Page 25 

  

  

 
 

 



Minimum learning Material                                                                                      Department of ECE 

 

 

Page 26 

  

  

 

 
 

 
 

 

  



Minimum learning Material                                                                                      Department of ECE 

 

 

Page 27 

  

  

 
 

 



Minimum learning Material                                                                                      Department of ECE 

 

 

Page 28 

  

  

 

 



Minimum learning Material                                                                                      Department of ECE 

 

 

Page 29 

  

  

 
 

 

  


