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DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING

II Assignment; I Semester AY: 20015-16

Subject : Electromagnetics Class : II/IV EEE (Sec-B)

Group -1

1 Derive the expression for energy density in electrostatic fields

2 Derive the relation between E and V from fundamentals.

3 Classify the magnetic materials based on magnetic susceptibility and relative

permeability with examples.

4 Define and explain Scalar and Vector magnetic potentials.

5 Derive magnetic boundary conditions and prove that 2
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6 Show that the vector product P 􀀠 E 􀁵 H represents the rate of energy flow per unit area

at a point.

7 If E xy 2ax x2ay

1 􀀠 􀀎 􀀐 , Find i) Electric flux density D and ii) Volume charge

density ρ

8 Write short notes on

i) Maxwell’s modification of ampere’s law.

ii) Gauss’s law in terms of E (integral form and differential form)

9 Region 1, for which 􀁐r1 􀀠 3is defined by x<0 and region 2, x>0, has 􀁐r2 􀀠 5 .

Given H1 􀀠 4ax 􀀎 3ay 􀀐 6az Amp/m. Show that 􀁔2 =19.70 and H=7.12 A/m.

10 Find the magnetic field on the axis of a circular current loop of radius R. Specialize the

result to the centre of the loop

SIR C R REDDY COLLEGE OF ENGINEERING

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING

II Assignment; I Semester AY: 20015-16

Subject : Electromagnetics Class : II/IV EEE (Sec-B)

Group -2

1 Derive the expression for the capacitance of a co-axial cylinder.

2 Define the terms

i) Electric flux density

ii) Potential difference

iii) Potential gradient

Also obtain the relation between electric field and potential

3 What is linear, homogeneous and isotropic dielectric? How polarization in a dielectric

effect the electric field?

4 Find H on the axis of a circular loop of radius ‘R’ at a distance‘d’ from the centre

carrying a current of I amperes in the counter clockwise direction. Specialize the result to

the centre of the loop

5 A magnetic field B a z 􀀠 3.5 􀁵10􀀐2 wb/m2 exerts a force on a 0.3m conductor along

the X-axis. If the conductor current is 5 amps in the ax direction, what force must be

applied to hold the conductor in position?

6 State and explain ampere’s circuital law. A circuit carrying a current of I amperes form a

regular polygon of ‘n’ sides inscribed in a circle of radius ‘R’. Calculate the magnetic

flux density B at the centre of the polygon.

7 Derive the expression for the energy stored in a magnetic field.

8 A square coil with loop area o.o1 sq.m. has 50 turns is rotated about its axis, at right

angles to a uniform magnetic field B =1 wb/m2. Calculate the instantaneous value of the

e.m.f. in the coil when its plane is i) at right angles to the field ii) at 450 to the field and

iii) in the plane of the field. Speed of rotation =1000rpm.

9 Find the average pointing vector for a plane wave of amplitude of Ho=1 ampere/meter in

a homogeneous isotropic medium for which 1 r 􀁐 􀀠 and ε 4 r 􀀠 . Find also the maximum

energy density of this wave.

10 Derive the relation between E and V from fundamentals.
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1 Derive E and V for an electric dipole.

2 State and derive boundary conditions in an electrostatic field.

3 A potential function is given by V= 2 2 2

20

x 􀀎 y 􀀎 z . Determine the electric field in the

general form and also the particular values in the vector form at the point (5, 3,0).

4 Derive the continuity equation for current.

5 Derive the wave equation 2

2

0 0

2

t

H H

􀁷
􀁷
􀂒 􀀠 􀁐 􀁈
6 A linear conductor carries a current of 100 amperes in the positive z-direction. If the

flux density everywhere is uniform with a magnitude of B=2.5 Wb/m2 and has direction

parallel to the X-Y plane and at an angle of 300 with respect to X-axis; find the

magnitude and direction of force on a 2 meter length of the conductor.

7 Explain why Ampere’s law has to modified when the fields very with time

i) Considering the point form; and ii) the integral form of the law. How is it modified?

8 Medium -1 has 􀁈 r1 􀀠 1.5 extends to the left of y-z plane, medium -2 has 􀁈 r2 􀀠2.5 and

extends to the right of y-z plane if E1 􀀠 2ax 􀀎 3ay 􀀎1az find the magnitude of

E2 and angle 􀁔2

9 Region 1, for which 􀁐r1 􀀠 3is defined by x<0 and region 2, x>0, has 􀁐r2 􀀠 5 .

Given H1 􀀠 4ax 􀀎 3ay 􀀐 6az Amp/m. Show that 􀁔2 =19.70 and H=7.12 A/m.

10 Show that in a condenser, the displacement current is equal to its conduction current.
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1 Starting from fundamentals, Derive laplace’s and Poisson’s equation in static electric

fields

2 Find the Electric Field due to infinite sheet of a charge.

3 The gradient of a scalar electric potential function is given by

􀀾 􀁀 V 3 (x yz)ax ( y zx)ay (z xy)az 􀂒 􀀠 2 􀀐 􀀎 2 􀀐 􀀎 2 􀀐
If the point (1, 1, 1,) is at zero potential, determine the potential function V.

4 State and prove ampere’s circuital law.

5 Write Maxwell’s equations for time varying fields and convert them into harmonically

varying fields. (Both integral and point form)

6 Derive the wave equation 2
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7 An infinitely long straight wire carrying current of I amperes lies along the Z-axis.

Obtain magnetic vector potential due to the wire and then find the magnetic flux

density.

8 The region y>0 contains a dielectric material for which 3 1 􀀠 r 􀁈 and in the region y<0,

5 2 􀀠 r 􀁈 . If x y z E 20a 30a 40a 1 􀀠 􀀎 􀀐 volts /meter, find 2 2 D and 􀁔
9 Three point charges 1, 2, and 3 coulombs are situated in free space at the corners of an

equilateral triangle of side one meter. Find the energy stored in the system.

10 Explain method of images considering point charge.
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1 A point charge Q1= - 10nC is located at origin. If x-component of electric filed intensity

is zero at (3, 1, 1), what charge QT, should be the kept at the point (2, 1, 0).

2 The electric potential function V is given by

V=2(x+1)2(y+2)2(z+3)2 in free space.

Calculate i) Potential ii) Electric Field Intensity and iii) Volume charge density at point

(1, 2, 3)

3 Derive boundary conditions for electrostatic fields

4 Derive the expression for the force between two long and parallel conductors carrying

currents I1 and I2 in the same direction.

5 Two concentric conducting spheres are located at r=3mm and r=5mm. The region

between the spheres is filled with a perfect dielectric. If the inner sphere is at 100V and

outer sphere of 20 Volts. Find the electric field intensity between the spheres.

6 write short notes on

i) Faradays law of induction

ii) Polarization of dielectrics.

7 Comparison of electrostatics and magnetostatics.

8 Derive an expression for pointing vector. Show how this can be used to calculate the

power.

9 Explain the properties of diamagnetic and paramagnetic materials.

10 A point charge 3 μc is placed 1cm from a conducting plane. Using method of images,

Compute the electric filed and the charge density on the conducting plane at a distance of

3cm from the point charge.
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1 Derive the expression for electric field intensity due uniform line charge configuration

using direct integration.

2 Find B at the centre of a square loop of side ’L’ meters carrying a current I amperes in

the anticlockwise direction.

3 In a certain region, the expression for potential is given by V 􀀠 3x2 y 􀀐 4y2 z 􀀎 9 . Find

the intensity of electric field in general form and at point, P (-1, 2, -3) m

4 Given E 􀀠 􀀐3 a x 􀀎 4 a y 􀀐 2 a z V/m in the region Z < 0, where 2 r 􀁈 􀀠 , Find E in the

region Z > 0, for which 6.5 r 􀁈 􀀠
5 Find the average pointing vector for a plane wave of amplitude of Ho=1 ampere/metre in

a homogeneous isotropic medium for which 1 r 􀁐 􀀠 and ε 4 r 􀀠 . Find also the maximum

energy density of this wave.

6 Show that intrinsic impedance of uniform plane wave in free space is 377Ω.

7 Show that the conduction current is equal to the displacement current in a parallel plate

capacitor when it is connected to a sinusoidal voltage.

8 A copper wire conducts a conduction current of 1 ampere. Determine the displacement

current in the wire at 100 MHz. Take ε=ε0 and σ = 5.8 x 10-7 mho/meter

9 A linear conductor carries a current of 100 amperes in the positive z-direction. If the flux

density everywhere is uniform with a magnitude of B=2.5 Wb/m2 and has direction

parallel to the X-Y plane and at an angle of 300 with respect to X-axis; find the

magnitude and direction of force on a 2 meter length of the conductor.

10 Medium -1 has 􀁈 r1 􀀠 1.5 extends to the left of y-z plane, medium -2 has 􀁈 r2 􀀠2.5 and

extends to the right of y-z plane if E1 􀀠 2ax 􀀎 3ay 􀀎1az find the magnitude of

E2 and angle 􀁔2
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1 Find the Electric Field due to infinite sheet of a charge.

2 State and derive boundary conditions in an electrostatic field.

3 A potential function is given by V= 2 2 2

20

x 􀀎 y 􀀎 z . Determine the electric field in the

general form and also the particular values in the vector form at the point (5, 3,0).

4 Derive the continuity equation for current.

5 Derive the wave equation 2
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6 A linear conductor carries a current of 100 amperes in the positive z-direction. If the

flux density everywhere is uniform with a magnitude of B=2.5 Wb/m2 and has direction

parallel to the X-Y plane and at an angle of 300 with respect to X-axis; find the

magnitude and direction of force on a 2 meter length of the conductor.

7 Explain why Ampere’s law has to modified when the fields very with time

i) Considering the point form; and ii) the integral form of the law. How is it modified?

8 Medium -1 has 􀁈 r1 􀀠 1.5 extends to the left of y-z plane, medium -2 has 􀁈 r2 􀀠2.5 and

extends to the right of y-z plane if E1 􀀠 2ax 􀀎 3ay 􀀎1az find the magnitude of

E2 and angle 􀁔2

9 If E xy 2ax x2ay

1 􀀠 􀀎 􀀐 , Find i) Electric flux density D and ii) Volume charge

density ρ

10 Explain method of images considering point charge.
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1 Starting from fundamentals, Derive laplace’s and Poisson’s equation in static electric

fields

2 Derive E and V for an electric dipole.

3 The gradient of a scalar electric potential function is given by

􀀾 􀁀 V 3 (x yz)ax ( y zx)ay (z xy)az 􀂒 􀀠 2 􀀐 􀀎 2 􀀐 􀀎 2 􀀐
If the point (1, 1, 1,) is at zero potential, determine the potential function V.

4 State and prove ampere’s circuital law.

5 Write Maxwell’s equations for time varying fields and convert them into harmonically

varying fields. (Both integral and point form)

6 Derive the wave equation 2
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7 An infinitely long straight wire carrying current of I amperes lies along the Z-axis.

Obtain magnetic vector potential due to the wire and then find the magnetic flux

density.

8 The region y>0 contains a dielectric material for which 3 1 􀀠 r 􀁈 and in the region y<0,

5 2 􀀠 r 􀁈 . If x y z E 20a 30a 40a 1 􀀠 􀀎 􀀐 volts /meter, find 2 2 D and 􀁔
9 Three point charges 1, 2, and 3 coulombs are situated in free space at the corners of an

equilateral triangle of side one meter. Find the energy stored in the system.

10 Show that in a condenser, the displacement current is equal to its conduction current.
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1 Derive the expression for energy density in electrostatic fields

2 Derive the relation between E and V from fundamentals.

3 Classify the magnetic materials based on magnetic susceptibility and relative

permeability with examples.

4 Define and explain Scalar and Vector magnetic potentials.

5 Derive magnetic boundary conditions and prove that 2
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6 Show that the vector product P 􀀠 E 􀁵 H represents the rate of energy flow per unit area

at a point.

7 In cylindrical coordinate a􀁉
r

B 􀀠 2 (T). Determine the magnetic flux crossing the plane

surface defined by 0.5 ≤ r ≤ 2.5m and 0 ≤ z ≤ 2.0m.

8 Write short notes on

i) Maxwell’s modification of ampere’s law.

ii) Gauss’s law in terms of E (integral form and differential form)

9 Region 1, for which 􀁐r1 􀀠 3is defined by x<0 and region 2, x>0, has 􀁐r2 􀀠 5 .

Given H1 􀀠 4ax 􀀎 3ay 􀀐 6az Amp/m. Show that 􀁔2 =19.70 and H=7.12 A/m.

10 Find the magnetic field on the axis of a circular current loop of radius R. Specialize the

result to the centre of the loop
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1 Derive the expression for the capacitance of a co-axial cylinder.

2 Define the terms

i) Electric flux density

ii) Potential difference

iii) Potential gradient

Also obtain the relation between electric field and potential

3 what is linear, homogeneous and isotropic dielectric? How polarization in a

dielectric effect the electric field?

4 Find H on the axis of a circular loop of radius ‘R’ at a distance‘d’ from the centre

carrying a current of I amperes in the counter clockwise direction. Specialize the

result to the centre of the loop

5 A magnetic field B a z 􀀠 3.5 􀁵10􀀐2 wb/m2 exerts a force on a 0.3m conductor

along the X-axis. If the conductor current is 5 amps in the ax direction, what

force must be applied to hold the conductor in position?

6 write short notes on

i) Faradays law of induction

ii) Polarization of dielectrics.

7 Comparison of electrostatics and magnetostatics.

8 Derive an expression for pointing vector. Show how this can be used to calculate

the power.

9 Explain the properties of diamagnetic and paramagnetic materials.

10 A point charge 3 μc is placed 1cm from a conducting plane. Using method of

images, Compute the electric filed and the charge density on the conducting plane

at a distance of 3cm from the point charge.
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1 A point charge Q1= - 10nC is located at origin. If x-component of electric filed intensity

is zero at (3, 1, 1), what charge QT, should be the kept at the point (2, 1, 0).

2 The electric potential function V is given by

V=2(x+1)2(y+2)2(z+3)2 in free space.

Calculate i) Potential ii) Electric Field Intensity and iii) Volume charge density at point

(1, 2, 3)

3 Derive boundary conditions for electrostatic fields

4 Derive the expression for the force between two long and parallel conductors carrying

currents I1 and I2 in the same direction.

5 Two concentric conducting spheres are located at r=3mm, and r=5mm. The region

between the spheres is filled with a perfect dielectric. If the inner sphere is at 100V and

outer sphere of 20 Volts. Find the electric field intensity between the spheres.

6 State and explain ampere’s circuital law. A circuit carrying a current of I amperes form a

regular polygon of ‘n’ sides inscribed in a circle of radius ‘R’. Calculate the magnetic

flux density B at the centre of the polygon.

7 Derive the expression for the energy stored in a magnetic field.

8 A square coil with loop area o.o1 sq.m. has 50 turns is rotated about its axis, at right

angles to a uniform magnetic field B =1 wb/m2. Calculate the instantaneous value of the

e.m.f. in the coil when its plane is i) at right angles to the field ii) at 450 to the field and

iii) in the plane of the field. Speed of rotation =1000rpm.

9 Find the average pointing vector for a plane wave of amplitude of Ho=1 ampere/meter in

a homogeneous isotropic medium for which 1 r 􀁐 􀀠 and ε 4 r 􀀠 . Find also the maximum

energy density of this wave.

10 A linear conductor carries a current of 100 amperes in the positive z-direction. If the flux

density everywhere is uniform with a magnitude of B=2.5 Wb/m2 and has direction

parallel to the X-Y plane and at an angle of 300 with respect to X-axis; find the

magnitude and direction of force on a 2 meter length of the conductor
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1 Derive the expression for electric field intensity due uniform line charge configuration

using direct integration.

2 Find B at the centre of a square loop of side ’L’ meters carrying a current I amperes in

the anticlockwise direction.

3 In a certain region, the expression for potential is given by V 􀀠 3x2 y 􀀐 4y2 z 􀀎 9 . Find

the intensity of electric field in general form and at point, P (-1, 2, -3) m

4 Given E 􀀠 􀀐3 a x 􀀎 4 a y 􀀐 2 a z V/m in the region Z < 0, where 2 r 􀁈 􀀠 , Find E in the

region Z > 0, for which 6.5 r 􀁈 􀀠
5 Find the average pointing vector for a plane wave of amplitude of Ho=1 ampere/metre in

a homogeneous isotropic medium for which 1 r 􀁐 􀀠 and ε 4 r 􀀠 . Find also the maximum

energy density of this wave.

6 Show that intrinsic impedance of uniform plane wave in free space is 377Ω.

7 Show that the conduction current is equal to the displacement current in a parallel plate

capacitor when it is connected to a sinusoidal voltage.

8 A copper wire conducts a conduction current of 1 ampere. Determine the displacement

current in the wire at 100 MHz. Take ε=ε0 and σ = 5.8 x 10-7 mho/meter

9 A linear conductor carries a current of 100 amperes in the positive z-direction. If the flux

density everywhere is uniform with a magnitude of B=2.5 Wb/m2 and has direction

parallel to the X-Y plane and at an angle of 300 with respect to X-axis; find the

magnitude and direction of force on a 2 meter length of the conductor.

10 Medium -1 has 􀁈 r1 􀀠 1.5 extends to the left of y-z plane, medium -2 has 􀁈 r2 􀀠2.5 and

extends to the right of y-z plane if E1 􀀠 2ax 􀀎 3ay 􀀎1az find the magnitude of

E2 and angle 􀁔2
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[image: image1.jpg]1. (a) Two particles having charges 2 x#C and § 4C

are separated 40 cm apart in free space. Determine the
force between them.

~ (b) What is the physical significance of
divergence of D? Explain, why for solenoidal fields

(c) State Poisson's ecquations in Cartesian

 (d) State Biot-Savart’s law with their units.

~(e) Write the expression for continuity equation.




[image: image2.jpg]corners of an equilateral triangle of side ] metre. Find
H » 2 s ‘
the energy stored to assemble these charges.

(g Distinguish  between -conduction current
density and displacement current density. |

. < -
2. (a) Define the terms : Line charge, surface charge
and volume charge distribution.

(b) Positive point charges of magnitudes 2, 2 and
4 coulombs are located at points (0, 0, 0), (1, 3, 0) and
(2, 0, 4) respectively. Find the force acting on a unit
positive charge located at x -5 on the X-axis." Assume
the points to lie in vacuum. The distances are in metres.

3 (a) What is a dipole? Derive expressions for the
potential and clectric field intensity at a point P due to
a dipole. .t
(b) A potential distribution is given by the
Ly 20

n B p—e
expression T 1 2
field E in the general form and also the particular
values in vector form at the point (5, 3, 0). |

Determine the electric

4. (a) Derive Poisson’s and .laaplace’s"eq_uations. in

electrostatic fields. | L
(b). A point charge of 3 coulombs is placéd'

1 cm from a conducting planc. Compute the electric

field and charge fiCnSiLy onl‘Lhe' COﬁd!;Qting plane at a
distance of 3 ¢m from the point Ch““gt‘:;}ising method of

images.
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[image: image3.jpg]5. (a) State and explain Ampere’s circuital law. A
Circuit carrying a current of 1 amperes from a regular
Polygon of ‘n’ sides inscribed in a circle of radius ‘R’
Calculate the magnetic flux density B at the centre of
the polygon.

(b) Find the value of the magnetic flux density at
the point ‘P’ for the current circuit shown in the figure

below :
f

|
|

6. (a) An infinitely long; straight wire carrying a
current of I amperes lies along the Z-axis. Obtain the

magnetic vector potential due to the wire and then find
the magnetic flux density.

v
(b) Explain in detail about the nature of magnetlc

materials and classify them.




[image: image4.jpg]7. (a) Assuming frce space conditions  and

expressing Maxwell’'s equations in H only, show that
an electromagnetic wave can be written as
. .
2FF _ 0°H il

(b) A copper wire carries a conduction
current of 1 ampere. Determine the displacement
current in the wire at 100 MHz. Take e=€, and

o = 5.8 x 10" mho/metre.

8. Write short notes on the following :
(a) Gauss’law in the presence of dielectrics.
(b) Scalar and vector magnetic potential.

(c) Maxwell’s equations in point form and the

corresponding equations for harmonically time varying
fields.
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1. (a) A conducting sphere of radius 4 cm has a
charge of 100 micro Coulombs. Calculate the electric

“field inside and outside of sphere by using Gauss'
theorem.

*+(b) Write Poisson's and Laplace's equation of
static eicctric field. State the difference between them.

. () IfE=x%ag, - 22@, +3z°x@, , find curl £,
e (d) Ekplain self and mutual inductance.

"(e) Distinguish between magnetic vector
potential and magnetic scalar potential.



[image: image7.jpg]‘(f)  What are the characteristics to be satisfied
by a wave to be called a uniform plane wave?

“(g) State Poynting theorem. Explain what is
Poynting vector. '

¢ @ (a) Find the electric field at any point due to
electric dipole. .
(b) " A point charge @, =300 xC located -

at (1, -1,-3) metres . experiences a force
F, =(8a, -8a, +4a,) NW due to a point charge Q, at

(3, -3, —2) metres. Determine the value of @, .

. @ * (a) Derive the expression for the energy density
in the electrostatic field.

(b) Medium-1 has €, =1.5 extends to the left of
7‘ JZ plane, medium-2 has €, =2.5 and extends to the

right of YZ plane. If E, =2, +3g, +1a,, find the
magnitude of E, and angle 6,. ‘

4. (a) State and explain Ampere's circuited law.
A circuit carrying a current of ‘I’ amperes from g regular
polygon of ‘n’ sides inscribed in a circle of ragjys ‘R .
Calculate the magnetic flux density ‘B’ at the centre of a
polygon.

(b) An infinitely long straight wire carrying a
current of ‘I’ amperes lies along the Z-axis. Obtain the

magnetic vector potential due to the wire ang then find
the magnetic flux density.




[image: image8.jpg]5. (a) Explain the classification of materials based
on their behaviour in magnetic fields.

//-(b) Three very long parallel wires are in free
space. They lie in one plane spaced by 50 cm. Each of
the conductors carries a current of 100 Amps so that in

| the first and the second one, the current has the same
1d1rectlon What is the force acting on a metre of the
first, second (middle) and the third conductors?

7
-/@ (a) Explain clearly why the expression
Vx H =dJ is to be modified for the magnetic fields

which vary with time. Obtain the modified equation.

(b) A copper wire carriecs ¢ conduction
current of 1 ampere. Determine the displacement
current in the wire at 100 MHz. Take €=€, and

o =5.8x10" mho/metre.

o @ (a) Derive an expression for Poynting vector.
Show how this can be used to calculate the power.

(b) Assuming free space conditions and

expressing Maxwell's equations in H only, show that
. an electro magnetic wave can be written as

o2 H

ViH =
H My € =





[image: image9.jpg]. . ® Write short notes on the following :
(a) Method of Images.

(b) Maxwall's equations in point form and the

corresponding equations for harmonically time varying
fields.

(c) -Comparism of electrostatic statics and '
magnetostatics.




Batch III
[image: image10.jpg]L e, ——

(a) Express Gauss Law interms of integral and
point form.

(b)  Give the relation between Electric Field(E)
and potential (V).

(c) State uniqueness theorem.

(d) Define Polarization.

(e) What are the limitations of scalar magnetic
potential?

(f) State Faradays Law of Electro Magnetic
' Induction.

(g) Give the relation between attenuation
constant, phase constant and propagation

constant.




[image: image11.jpg]2. (a) Point charges 1 mc and — 2 mc are located at
(3, 2; -1) and (-1, -1, 4) respectively.
Calculate force on 10 nc charge located at
0 43, 1) and electric field intensity at that
point. -

(b) Find the electric field intensity due to a
stright line of charge density P,c/m .

3. (a) The potential function is given by
V =2(x +1)%(y + 2)%(z +8)* in free space.

Calculate :
(i) Potential
(ii) Electric Field intensity
(iii) | Volume charge density at point (1,2,3).
- Ab) By using method of images, Find the Electiic-

Field intensity and potential of point charge
which is located above a Grounded

_conducting plane.

4, /(A’/ A cixcular loop of wire radius ‘a’ lying in a xy

plane with its centre at the origion carries a
current I. Use Biot Savart’s law to find

magnetic field intensity.

.45)/’ Derive the expression for vector magnetic
potential for stright current carrying

conductor.




[image: image12.jpg]6 (a)
(b)
(P (a)
(b)

“An _Isolated Magnetic charge does not exist”.
Explain statement clearly with Maxwells
equations. '

Compare Electro static fields and magnetic
fields.

A charge particle with uniform velocity 4
a,m/sin a region where E =2a,V/m and

B = Bya,wb/m? Determine B, such that

velocity of particle remains constant. Use
Lorentz Force Equation.

Classify the magnetic materials based on
magnetic  susceptibility and  relative
permeability with examples. .

Using magnetic boundary conditions, prove
‘Tanb, _ u

that .
Tan8, u;

Determine self induction of a Toroid.
Define and explain following terms.
(i) Magnetic dipole.

(i) Magnetization.

(1i1) Bound Current.





[image: image13.jpg](a) Show that the ratio of conduction current.

and displacement current density is WgE_ for

Electric Field E = e/,

(b) Write Maxwells Four Equations in time
*  varying fields and static fields. .




Batch IV
[image: image14.jpg]L e, ——

(a) Express Gauss Law interms of integral and
point form.

(b)  Give the relation between Electric Field(E)
and potential (V).

(c) State uniqueness theorem.

(d) Define Polarization.

(e) What are the limitations of scalar magnetic
potential?

(f) State Faradays Law of Electro Magnetic
' Induction.

(g) Give the relation between attenuation
constant, phase constant and propagation

constant.




[image: image15.jpg]2. (a) Point charges 1 mc and — 2 mc are located at
(3, 2; -1) and (-1, -1, 4) respectively.
Calculate force on 10 nc charge located at
0 43, 1) and electric field intensity at that
point. -

(b) Find the electric field intensity due to a
stright line of charge density P,c/m .

3. (a) The potential function is given by
V =2(x +1)%(y + 2)%(z +8)* in free space.

Calculate :
(i) Potential
(ii) Electric Field intensity
(iii) | Volume charge density at point (1,2,3).
- Ab) By using method of images, Find the Electiic-

Field intensity and potential of point charge
which is located above a Grounded

_conducting plane.

4, /(A’/ A cixcular loop of wire radius ‘a’ lying in a xy

plane with its centre at the origion carries a
current I. Use Biot Savart’s law to find

magnetic field intensity.

.45)/’ Derive the expression for vector magnetic
potential for stright current carrying

conductor.




[image: image16.jpg]6 (a)
(b)
(P (a)
(b)

“An _Isolated Magnetic charge does not exist”.
Explain statement clearly with Maxwells
equations. '

Compare Electro static fields and magnetic
fields.

A charge particle with uniform velocity 4
a,m/sin a region where E =2a,V/m and

B = Bya,wb/m? Determine B, such that

velocity of particle remains constant. Use
Lorentz Force Equation.

Classify the magnetic materials based on
magnetic  susceptibility and  relative
permeability with examples. .

Using magnetic boundary conditions, prove
‘Tanb, _ u

that .
Tan8, u;

Determine self induction of a Toroid.
Define and explain following terms.
(i) Magnetic dipole.

(i) Magnetization.

(1i1) Bound Current.




[image: image17.jpg](a) Show that the ratio of conduction current.

and displacement current density is WgE_ for

Electric Field E = e/,

(b) Write Maxwells Four Equations in time
*  varying fields and static fields. .




Batch V
[image: image18.jpg](a)

(b)
(c)

(d)

B @ .
A1l uF capacitor is charged by connecting it

to a 100 volts D.C supply and the supply is
removed. Determine the charge and the
energy stored in the capacitor.

<80
Define Gauss law. é’go | 7[/‘

-A point charge of 3 nc is one the Z-axis, 2 m

away from the origin. Find the electric ﬁe/ld
intensity. - | | =
Distinguish  between magnetic scalar

~ potential and vector magnetic potential.




[image: image19.jpg]() Write Ampere's circuital law in difﬁerentiai
(f)  Define phase velocity and group velocity.

(g) Write Maxwell's equations in free space in :
integral form. | o

(a) Define electric filed intensity E . Derive an
expression for the potential at a distance 7’
dut to charge @ at the origin and show that

V=—]E_df.
0

(b) Four positive point charge 10% each are
situated in the X -Y. plane at points
(0,0), (0,1), (1,1), and (1,0)m._3 Find the electric

d field intensity and potential at (—;—,-;—)m .

(a) Given E =xy~a, +x°a,, Find

(i) Electric flux density D and
(ii) Volume charge density p. '

(b) Medium -1 has €,;=1.5 extends to the left of
y -z plane, medium -2 has €,,=2.5 and
extends to the rights of y—z plane if

'E, =2, +3@, +1a, find the magnitude of

E, and angle 6,.

I




[image: image20.jpg](b)
b (a)
(b)
6 (a)
(b)

Derive Poisson's and Laplace's equations in
electrostatic fields.

A potential distribution ig given by the
20

x% + y? 4 52

expression V = . Determine the

electric field E in the general form and also
the particular values in vector form at th
point (5,3,0). - | |

Find H on the axis of a circular loop of radius
‘R’ at a distance ‘d’ from the centre carrying a
current of I amperes in the counter clockwise

direction. specialize the result to the centre
of the loop.

In cylindrical co-ordinates, J =10°(cos2r)a,
in a certain region. Obtain H from this
current density and then take curlH and
compare with J .

Derive an expression for. the force between
two long and: Parallel conductors carrying

currents I; and I, in the same direction.

A magnetic filed B =3.5x102 @, wb/m?®

exerts a force on a 0.3m conductor along the \
X-axis. If the conductor current in 5 amps in
the -a, direction, what force must be

applied to hold the conductor in position.




[image: image21.jpg](b)

Assuming free space condltlons and

expressing Maxwell's equatlons in H only, \
show that the electro magnetic wave can be

2H
o2

written as V2H =_,uo €

State Maxwell's equations in their general
mtegral form. Derive them for harmonically
varying field. ‘

8. . Write short notes on the following

- (a)
(b)

» (c)

Method of images.

Magnetostatic boundary conditions assummg
no magnetic polarization.

Physmal mterpretatlon of bound charges.




Batch VI

[image: image22.jpg]1.

(a) Define Electric potential. ,~

(b) State divergence theorem.

(c) Definedipole moment. ~ p/}%

(d) State point form of Gauss’s Iaw./ @ -3
I}/r

(e) State Ampere’s Force law. A g

/i
BB

s CRt J
(f) Explain Poyintiny vector and Poyinting theorém.

(g) Expressenergy censity in electrostatic field.




[image: image23.jpg]2. (a) Stateandprovs Gauss’law.

(b) Two concentric conducting spheres are located at
r=5mmandr=20mm. Theregion between the spheres

in filled with a perfect dielectric. If the inner sphere is at
100V and outer sphere is at zero volts. Find the location

} of equipotential surface of 20 volts. Find the electric field
; intensity between the spheres.

: - @/Derive the boundary cohdition for static electric field
between two dielectric materials and between a dlelecmfz/ .

and a conductor.

(b) DISCUSS the basic properues of condyctors in_electro
F..‘ W"‘“‘L

‘ 4. (a) State an‘Ampere s circuital law.

: (b) A coanical conductor with inner conductor of radius ‘a’

‘ and an outer conductor of inner radius ‘b’ and outer radius

" ‘¢’ carries current ‘I’ in the inner conductor. Find the
magnetic flux crossing a plane between the conductors.

B /d) Derive continuity equationof current fog gteady currents.
;



[image: image24.jpg]2

(b) Incylindrical coordinate B = S a @ (T). Determine the -

6. (a)/ Determine energy stored in an inductor.

(b) A200tum rectangular coil 0.30m by 0.15 m with a current
of 5.0Aisina uniform field B=0.2T. Find the magnetic
moment in and the maximum torque.

7. (@ Mention Maxwell’s equation for time varying fields in

~+——=—"—differential form and write the word statements. _ —); .

(b) Define phase velocity, wavelength and Intrinsic impedance
of a uniform plane wave in free space.

8.  Write short notes on:
(a) Faraday’s law of induction..””

(b) Polarization of dielectrics.




