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UNIT I – STEADY ELECTRIC FIELDS
PART – A
1. State Divergence Theorem. (May / June 2016) (Apr / May 2013) (Nov / Dec 2012)
	The integral of the normal component of any vector field over a closed surface is equal to the integral of the divergence of this vector field throughout the volume enclosed that closed surface.


2. Define Electric dipole. (May / June 2016)
	Dipole or electric dipole is two equal and opposite point charges are separated by a very small distance.

3. State Gauss law and write its applications (Nov / Dec 2015) (Nov / Dec 2017)
	The electric flux passing through any closed surface is equal to the total charge enclosed by that surface.
 = Q
Q = 

4. State Coulombs law. (Nov / Dec 2016)
	The force of attraction or repulsion between any two point charges is directly proportional to the product of two charges and inversely proportional to the square of the distance between them.


5. What is an electric potential? Write expression for potential due to an electric dipole. (Nov / Dec 2016)
It is the work done in moving a unit positive charge from one point to another in an electric field.

	

Dipole or electric dipole is two equal and opposite point charges are separated by a very small distance.


6. State Stoke’s theorem. (Apr / May 2015) (Nov / Dec 2014) (Nov / Dec 2017)
	The line integral of a vector H around a closed path S is equal to the surface integral of the normal component of its curl over any closed surface.


7. What is the relationship between electric scalar potential and electric field intensity? (Apr / May 2015) (Nov / Dec 2013)
	If two points are separated by an infinitesimal distance dr, the work done by an external force in moving a unit positive charge from one point to the other will be dV = – E.dr.


8. What is Gradient? (Apr / May 2014) (Nov / Dec 2013)
	The gradient of any scalar function is the maximum space rate of change of that function. If the scalar V represents the electric potential,  represents potential gradient. 



9. What is the significance of electric flux density? (Nov / Dec 2012)
	It is defined as electric flux per unit area. It is denoted by D.
D = Q/A

10. Define Curl.
	The curl of a vector A at any point is defined as the limit of its surface integral of its cross product with normal over a closed surface per unit volume shrinks to zero.

11. State Helmholtz’s theorem.
A vector field (vector point function) is determined to within an additive constant if both its divergence and its curl are specified everywhere.


12. Define vector and scalar field. Give an example.
A scalar field is specified by a single number at each point. Ex: Temperature and pressure of a gas.
A vector field is specified by both magnitude and direction at each point in space. Ex: Velocity and acceleration of a field.

13. What is the application of Stoke’s theorem?
The Stoke’s theorem applies to time varying as well as static fields. This theorem is used to convert the surface integral of curl of a vector into a closed line integral.

14. What is the application of divergence theorem?
The divergence theorem applies to time varying as well as static fields. This theorem is used to convert the volume integral of divergence of a vector into a closed surface integral. 

15. State the conditions for a field to be a) solenoidal b) irrotational.
a. Divergence of the field has to be zero. 
b. Curl of the field has to be zero. 

16. What is a unit vector? What is its function while representing a vector?
A unit vector has a function to indicate the direction. Its magnitude is always unity, irrespective of the direction which it indicates and the coordinate system under consideration.

17. Name 3 coordinate systems used in electromagnetic engineering?
a. Cartesian or rectangular coordinate system. 
b. Cylindrical coordinate system. 
c. Spherical coordinate system. 

18. How to represent a point in a Cartesian system?
A point in rectangular coordinate system is located by three coordinates namely x, y and z coordinates. The point can be reached by moving from origin, the distance x in x direction then the distance y in y direction and finally z in z direction.

19. State the relation between Cartesian and cylindrical coordinate system?
x = r cosφ
y = r sinφ
z = z
20. State cross product properties.
a. Cross product is not cumulative i.e. A× B ≠ B × A 
b. Reversing the order of vectors, reverse its direction. 

A× B = − | B || A |

UNIT II – STEADY MAGNETIC FIELDS

PART – A

1. Write the Laplace’s equation in all the three conditions. (May / June 2016)
	For Cartesian coordinate system: 
	For Cylindrical coordinate system: 
           For Spherical coordinate system: 

2. What is dielectric polarization? (May / June 2016) (Nov / Dec 2017)
	Polarization is defined as dipole moment / unit volume.
  c/m3.

3. What are the boundary conditions for electric field at the perfect dielectric conductor interface? (Nov / Dec 2015) (Apr / May 2014)
a) The field intensity inside a conductor is zero and the flux density inside a conductor is zero.
b) No charge can exist within a conductor.
c) The charge density within the conductor is zero.

4. Find the energy stored in the 20pF parallel plate capacitor with plate separation of 20cm. the magnitude of electric field in the capacitor is 1000 V/m. (Nov / Dec 2015)
Given: C = 20pF;	d = 20cm;	E = 1000 V/m
V = E.d
W = ½ CV2
V = 200
W = 2X10-9 Joules

5. Derive resistance of a conductor. (Nov / Dec 2016)
	Resistance of the conductor is given by R = l / A
	 = Resistivity of the material				l = length of the conductor
	A = Area of the cross section of the conductor.

6. Give Poisson’s and Laplace equation. (Nov / Dec 2016) (Apr / May 2015)
	Poisson’ equation = 
	Laplace equation = .

7. What is displacement current? (Apr / May 2015)
	The displacement current ID is flowing through a capacitor when ac voltage is applied across the capacitor. ID = dQ / dt.

8. State point form of ohm’s law. (Apr / May 2013) (Nov / Dec 2014)
The electric field strength within a conductor is proportional to the current density.
J α E
J = σE

9. Distinguish between conduction current and displacement current. (Apr / May 2013)
Conduction Current: The conduction current IC is flowing through a conductor whose resistance is R when potential V is applied across the conductor. IC = V / R.
Displacement Current: The displacement current ID is flowing through a capacitor when ac voltage is applied across the capacitor. ID = dQ / dt.

10. Write the equation of continuity. (Nov / Dec 2013) (Nov / Dec 2012)
	Continuity Equation in Integral form: 
	Continuity Equation in point form: 

11. What is meant dielectric breakdown?
As the electric field applied to dielectric increases sufficiently, the electrons in the dielectric become free. Under such large electric field, the dielectric becomes conducting due to presence of large number of free electrons. This condition is called dielectric breakdown.

12. Define current density.
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. The current density is measured in A/m2.

13. Define current and its unit Ampere.
The current is defined as the rate of flow of charge and is measured as Ampere’s. A current of 1 Ampere is said to be flowing across the surface when the charge of 1 coulomb is passing across the surface in 1 second.

14. What is drift current and convection current?
The current constituted due to the drifting of electrons in metallic conductor is called drift current.
While in dielectrics, there can be flow of charges, under the influence of electric field intensity. Such a current is called convection current.

15. What is drift velocity?
Under the effect of applied electric field, the available free electrons start moving. The moving electrons strike the adjacent atoms and rebound in the random directions. This is called drifting of the electrons. After sometime, the electrons attain the constant average velocity called drift velocity.

16. List the applications of Laplace equation.
i) To find potential distribution of a coaxial line.
ii) To find potential distribution of parallel infinite long conductor.

17. Define dipole and dipole moment.
Dipole or electric dipole is two equal and opposite point charges are separated by a very small distance.
The product of electric charge and distance (spacing) is known as dipole moment. It is denoted by m=Ql, where Q is the charge and l is the distance.

18. State the principle of superposition of fields.
The principle of superposition of fields is stated as follows
The total electric field at a point is the algebraic sum of the individual electric field at the point.
For the three charges Q1, Q2 and Q3 at distance r1, r2 and r3 respectively, the total electric field at a point is given by


19. What is a point charge?
Point charge is one whose maximum dimension is very small in comparison with any other length.

20. Mention some applications of Gauss’s law in electrostatics.
Gauss’s law is applied to determine the electric field intensity form a closed surface. (Ex): Electric field can be determined for charged shell, two concentric shell or cylinders etc.





UNIT III – ELECTRIC AND MAGNETIC FIELDS IN MATERIALS

PART – A

1. Define magnetic vector and scalar potential. (May / June 2016) (Nov / Dec 2016) (Apr / May 2015) (Apr / May 2013) (Nov / Dec 2014)
Magnetic Vector Potential: It is defined as that quantity whose curl gives the magnetic flux density. .
Magnetic Scalar Potential: It is defined as that quantity whose negative gradient gives the magnetic intensity if there is no current source present. .

2. A current of 3A flowing through in an inductor of 100mH. What is the energy stored in inductor? (May / June 2016)
	Given: L = 100mH;	I = 3A
W = ½ LI2.
W = 450X10-3 Joules.

3. State Biot Savart Law. (Nov / Dec 2015) (Apr / May 2014) (Apr / May 2013)
It states that the magnetic flux density at any point due to current element is proportional to the current element and inversely proportional to the square of the distance between them. 


4. Derive point form of Ampere Circuital Law. (Nov / Dec 2015) (Nov / Dec 2016) (Nov / Dec 2017)
Magnetic field intensity around a cloed path is equal to the current enclosed by that path.
 

5. Define the term magnetic flux density. (Nov / Dec 2012)
It is defined as the magnetic flux passing per unit area. B = Φ / A (Tesla).

6. List the applications of Ampere’s Circuital law.
It involves in finding the total current enclosed by a closed path. Ex: It is used to find the magnetic field intensity due to infinitely long straight conductor and coaxial cable.

7. What is solenoid?
An inductor coil consisting of multiple turns of wire wound in a helical geometry around a cylindrical core is called as solenoid.

8. A round copper conductor is carrying a current of 250A. Determine the magnetizing force and flux density at a distance of 10cm from the conductor.
Soln: Flux Density, ; B = 0.5 mWb/m2
Magnetic force, H = B / µ0; H = 397.88 AT/m.

9. A circular coil of radius 10cm is made up of 100 turns. It carries a current of 5A. Compute the magnetic field intensity at the centre of the coil.
H = NI / 2a;	H = 2500 AT/m

10. What is the magnetic field intensity due to toroid and solenoid?
Toroid: H = NI / 2πr
Solenoid: H = NI / l

11. A long straight wire carries a current I – 10mA. At what distance is the magnetic field intensity is 15A/m? (Nov / Dec 2017)

We know H = I / 2πd

d = 3π x 103
= 9.42 x 103
d = 9.42km

12. Mention the force between two current elements. (May / June 2016)
Force of attraction: 
Force of repulsion: . The magnitude of force is same.

13. Define Magnetic flux density.
The total magnetic lines of force i.e. magnetic flux crossing a unit area in a plane at right angles to the direction of flux is called magnetic flux density. It is denoted as B. Unit Wb/m2.

14. Define Magnetic field Intensity.
Magnetic Field intensity at any point in the magnetic field is defined as the force experienced by a unit north pole of one Weber strength, when placed at that point. Unit: N/Wb (or) AT /m.It is denoted as H.

15. What is rotational and irrotational vector field?
If curl of a vector field exists then the field is called rotational. For irrotational vector field, the curl vanishes i.e. curl is zero.
16. What is fringing effect?
If there is an air gap in between the path of the magnetic flux, it spreads and bulges out. This effect is called fringing effect.

17. What is Magnetostatics?
The study of steady magnetic field, existing in a given space, produced due to the flow of direct current through a conductor is called Magnetostatics.

18. What are Magnetic Lines of Force?
The existence of Magnetic Field can be experienced with the help of compass field. Such a field is represented by imaginary lines around the magnet which are called Magnetic Lines of Force.

19. Define scalar magnetic Potential.
The scalar magnetic potential Vm can be defined for source free region where J i.e. current density is zero.

20. What is Magnetization?
The field produced due to the movement of bound charges is called Magnetization represented by M.

UNIT IV – TIME VARYING ELECTRIC AND MAGNETIC FIELDS

PART – A

1. State Faraday’s law of induction. (May / June 2016) (Nov / Dec 2013) (Nov / Dec 2012) (Nov / Dec 2017).
It states that electromagnetic force induced in a circuit is equal to the rate of change of magnetic flux linking the circuit.




2. What is Poynting vector? (May / June 2016) (Apr / May 2015) (Nov / Dec 2014)
The complex Poynting vector is P = ½ E x H* where H* is complex conjugate of H.

3. What are the Maxwell’s equations for free space medium? (Nov / Dec 2015)





4. Define Phase velocity. (Nov / Dec 2016)
The phase velocity of a wave is the rate at which the phase of the wave propagates in space. This is the velocity at which the phase of any one frequency component of the wave travels. For such a component, any given phase of the wave (for example, the crest) will appear to travel at the phase velocity. The phase velocity is given in terms of the wavelength λ (lambda) and period T as
vp = λ/T

5. What is skin effect? (Apr / May 2015) (Apr / May 2014)
Skin effect is the tendency of an alternating electric current (AC) to become distributed within a conductor such that the current density is largest near the surface of the conductor, and decreases with greater depths in the conductor. The electric current flows mainly at the "skin" of the conductor, between the outer surface and a level called the skin depth.


6. What is Brewster angle? (Apr / May 2015) (Apr / May 2013) (Nov / Dec 2014) (Nov / Dec 2013)
	Brewster’s angle (also known as the polarization angle) is an angle of incidence at which light with a particular polarization is perfectly transmitted through a transparent dielectric surface, with no reflection. When polarized light is incident at this angle, the light that is reflected from the surface is therefore perfectly polarized.


7. Write down the expression for instantaneous and complex Poynting vector. (Apr / May 2013)
	Instantaneous power: w = V I cos (t+v) cos (t+i)
	Instantaneous Poynting vector: P = E x H.

8. Maxwell’s second equation is based on a famous law. What is it? Substantiate. (Nov / Dec 2014)
Maxwell’s second equation is based on Faraday’s law which states that electromagnetic force induced in a circuit is equal to the rate of change of magnetic flux linking the circuit.
emf = dΦ / dt

9. What is Uniform plane wave? (Nov / Dec 2014)
	If the phase of a wave is the same for all points on a plane surface, it is called plane wave. If the amplitude is also constant in a plane wave, it is called uniform plane wave.

10. Find the velocity of the uniform plane electromagnetic wave in free space. 


11. State Slepian vector.
	It is a vector which is defined at every point such that its flux coming out of any volume is zero.


12. What is skin depth? (Nov / Dec 2017)
The distance through which the amplitude of the travelling wave decreases to 37% of the original amplitude is called skin depth. Also known as “Depth of Penetration”.


13. What is the importance of pointing vector? (Nov / Dec 2017)
The power and energy relationship can be explained in terms of the amplitude of the electric and magnetic fields by using pointing vector.
It is also used to find power density and direction of power flow.

14. What is Normal Incidence?
When a uniform plane wave incidences normally to the boundary between the media, then it is known as normal incidence.

15. Give Wave equation in differential form.


16. What is called attenuation constant?
When a wave propagates in the medium, it gets attenuated. The amplitude of the signal reduces. This is represented by attenuation constant α. It is measured in neper per meter (NP/m). But practically it is expressed in decibel (dB).

17. What is phase constant?
When a wave propagates, phase change also takes place. Such a phase change is expressed by a phase constant β. It is measured in radian per meter (rad/m).

18. What is the condition for perfect dielectric?
For perfect dielectric, the conductivity is zero and hence the loss of the system is also zero.

19. What is the condition for practical dielectric?
For practical dielectric, there is some conductivity, that is its value is not zero and hence there is some loss in practical dielectric but its value is very small.

20. Define transmission coefficients.
Transmission coefficient is defined as the ratio of the magnitude of the transmitted field to that of incident field.




UNIT V – ELECTROMAGNETIC WAVES

PART – A

1. Define a 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.

2. Mention the properties of uniform plane wave.
i) At every point in space, the electric field E and magnetic field H are perpendicular to each other.
ii) The fields vary harmonically with time and at the same frequency everywhere in space.

3. 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 medium.

4. Define propagation constant.
Propagation constant is a complex number
γ =α + jβ
where γ is propagation constant.

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. Give the difficulties in FDM.
FDM is difficult to apply for problems involving irregular boundaries and non homogeneous material properties.

7. Differentiate diamagnetic, paramagnetic and ferromagnetic material. (May / June 2016)
Diamagnetic: The metals and other elements having slight magnetic properties are called diamagnetic materials in which the magnetization is opposite to the applied field.
Paramagnetic: If the magnetization is in the same direction as the applied field, such materials are called as paramagnetic materials.
Ferromagnetic: It shows very strong magnetic effects. The magnetization is in the same direction as the field.


8. What is the energy stored in a magnetic field in terms of field quantities. (Nov / Dec 2015)
W = ½ LI2.		L = Inductance & I = Current.

9. Calculate the mutual inductance of two inductively tightly coupled coils with self inductance of 25mH and 100mH. (Nov / Dec 2016)
L1 = 25mH & L2 = 100mH, K = 1

M = 50mH

10. Give the expression for Lorentz force equation. (Nov / Dec 2016) (Nov / Dec 2013) (Apr / May 2015) (Nov / Dec 2012) (Nov / Dec 2017)
The force on a moving particle due to combined electric and magnetic field is given as
F = Q (E + (v x B))

11. What is mutual inductance? (Apr / May 2015)
It is defined as the ratio of induced magnetic flux linkage in one coil to the current through the other coil.


12. What is magnetic dipole moment? (Nov / Dec 2013)
It is defined as the maximum torque on loop per magnetic induction.
m = T / B
m = IA

13. Compare Self inductance and mutual inductance. (Nov / Dec 2013)
Self Inductance: It is defined as the ratio of total magnetic flux linkage with the circuit to the current through the coil.
L = Φ / i
Mutual Inductance: It is defined as the ratio of induced magnetic flux linkage in one coil to the current through the other coil.


14. Define the term relative permeability. (Nov / Dec 2012)
It is the measure of the ability of a material to support the formation of a magnetic field within itself.
µ0 = 4π x 10-7.

15. Give torque equation on closed circuits.
The torque on closed circuit in a magnetic field if T = BIA sinθ or T = m x B (vector form).

16. What is the inductance of a toroid for the coil of N turns? (Nov / Dec 2017)
The inductance of a toroid with N turns is given by


17. Define Coupling Coefficient.
The fraction of the total flux produced by one coil linking the second coil is called the coefficient of coupling (K).


18. Explain the steps in finite element method.
i) Discrimination of the solution region into elements.
ii) Generation of equations for fields at each element
iii) Assembly of all elements
iv) Solution of the resulting system

19. Define loss tangent.
Loss tangent is the ratio of the magnitude of conduction current density to displacement current density of the medium.

20. Define reflection and transmission coefficients.
Reflection coefficient is defined as the ratio of the magnitude of the reflected field to that of the incident field.
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