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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
CO ATTAINMENT
A.Y-2015-2016 Year: II Semester: I1 Mid: I

Course Name: ELECTROMAGNETIC THEORY AND TRANSMISSION LINES(A40411)

Course Instructor: A.SAIDA

Course Objectives:

. The course objectives are:

1. To introduce the student to the fundamental theory and concepts of electromagnetic waves and
transmission lines, and their practical applications.

2. To study the propagation, reflection, and transmission of plane waves in bounded and unbounded

media.
COURSE OUTCOMES
CO.1: Define electrostatic and magneto static laws.
CO.2: Derive the Maxwell’s equations in static and dynamic fields.
C0.3: Describe energy ¢ ensity on electric/magnetic fields’ and pointing
theorem.
COu4: Analyze the EM * ave propagation in different mediums.
; = CO.5: Relate the wave [ ropagation through transmission lines and compute
i the impedance using smith chart for matching the load impedance.

_CO-PO MAPPING

PO (PO |PO|PO|PO|PO|PO|PO|PO|PO|PO]| PO

1 ) 3 4 5 6 7 8 9 10 11 12 PSO1 | PSO2 | PSO3 | PSO4
co1l |3 %
CcCO2 (2 2 1
CO3.-|2 2
CO4 3 2 1
CO5 |2 2 2 1
1: Slight(Low),  2:Moderate(Medium), 3:Substantial(High)
COURSE ATTAINMENTS

Attainment Level

Level 3 35 % students scoring more than or equal to 40 % of marks

Level 2 45 % students scoring more than or equal to 40% of marks

Level 1 35% students scoring more than or equal to 40 % of marks
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Type of Question Descriptive Objective Assignment
%‘;ﬁ:{‘;"“ e asw | 2wy | @ 1%“’2 Q4 S;“’z 3M,3M,4M SM Total
Course Qutcomes co1 Cco1 C02,C0O3 | C02,C03 | COl1.CO2.CO3 Cco1 25
14QMI1A0401 2 2 5 5 14
14QMI1A0402 3 5 7 5 20
14QMI1A0403 3 3 4 5 15
14QMIA0404 3 5 5 16
14QMI1A0405 2 5 5 14
14QM1A0407 2 2 5 5 14
14QMIA0408 5 7 5 22
14QMIA0409 4 6 5 18
14QM1A0410 5 5
14QMI1A0411 5 5 10 5 25
14QMIA0412 4 4 6 5 19
14QMIA0413 5 5 10
14QMI1A0414 3 3 4 5 15
14QMIA0415 4 6 5 18
14QMI1A0416 5 8 5 23
14QMI1A0417 5 5
14QMI1A0419 2 2 5 5 14
14QMIA0420 4 5 5 18
14QMI1A0422 1 2 5 5 13
14QMI1A0423 3 6 5 18
14QMI1A0424 1 5 5 11
14QMI1A0426 2 6 5 16
14QMI1A0427 8 5 23
14QM1A0428 4 7 5 19
14QMI1A0429 5 5
14QMIA0430 2 2 5 5 14
14QMIA0431 5 5 10 5 25
14QMI1A0432 2 2 5 5 14
14QMI1A0433 2 2 5 5 14
14QM1A0434 1 2 5 5 13
14QMIA0436 5 5 8 5 23
14QMI1A0437 2 3 6 5 16
14QMI1A0438 5 4 6 5 20
14QMI1A0439 2 2 5 5 14
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14QMI1A0440 3 3 5 5 16
14QMIA0443 5 4 7 5 21
14QMI1A0444 > 7 5 22
14QMIA0445 1 2 6 5 14
15QMS5A0401 2 3 5 5 15
15QM5A0402 5 5
15QM5A0403 4 5 18

5

PA=NS/(No of
Students
: | Attempted)

15QM5A0404

26

10

22

15

38

14

42 42

No of Students
attaining >=40%
Marks

25

22

14

38

42 38

Percentage of

>=40% Marks
(Y/X*100)

Students attaining

CO1 Attainment |

(5*3)18 |

(5*3)/18

100.00

93.33

100.00

=1

00.00

*3)/18

(3*3)/18 5
CO2 Attainment (3*3)/9 (3*3)/9 (3*3)/9
CO3 Attainment (2*3)/8 (2*3)/8 (4*3)/8
Gap Analysis:
Attainment Target Target in Level | Attainmentin Gap= Attainment
Cos Percentage Level in Level- Target
in Level
Ccol 75% 55% 3 3 0
Co2 100% 55% 3 3 0
CO3 100% 55% 3 3 0
Action Taken Report:
:' COs | Action Report
COl1 | Attained
CO2 | Attained
CO3 | Attained
COURSE INSTRUCTOR HOD-ECE
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Assessment Sheet for University Exam

Name ;ff_tlié Faculty: ASAIDA | Course CodeA40411 |

Define electrostatic and magneto static laws.
Derive the Maxwell’s equations in static and dynamic fields

Describe energy density on electric/magnetic fields® and poynting theorem.

Anze the EM wavalye propagation in different mediums

3 : Marks obtained
- ‘University Roll Number

Maximum Marks
Set Target Level

1 14QMI1A0401 AAVULA BHAGYA RAJ

2 14QMI1A0402 AERVA PRAVALIKA 52
3 14QM1A0403 ALLAVADA DILEEP REDDY 5

4 14QMIA0404 APARAPA MOUNIKA 32
5 14QMI1A0405 ARDHA PRASHANTH REDDY 28
6 14QMIA0407 AVUSULA PRANAY CHARY 2

7 14QMIA0408 BANDALAKUNTA PAVAN KUMAR REDDY 38
3 14QM1A0409 BONASI GANGI REDDY 34
9 14QM140411 CHENNALA BHAVANI 41

10 14QMIA0412 CHILUMULA VAMSHI KUMAR 30
11 14QMIA0413 D E SHADRACH 26
12 14QMI1A0414 DADE SAI SUJAN 26
13 14QMIA0415 DUMPALLA SUSHEEL MUDIRA] 27
14 14QMIA0416 DUNUKU SAI KRISHNA 42
15 14QMIA0419 GOLLAPALLI LOKESWAR REDDY 29
16 14QM1A0420 GOURAGARI VIKRAM REDDY 39
17 14QM1A0422 JAKKAREDDY PRASHANTH REDDY 26
18 14QMI1A0423 JELLAPALLY KEERTHI 33
19 14QM1A0424 KAVALI MAHESH 13
20 14QM1A0426 KOTHAKAPU LAXMIKANTH REDDY 26
21 14QMI1A0427 KUNNATH SANGEETHA 38
22 14QMI1A0428 L MAYUR 27
23 14QMIA0430 MADHAMANCHI NAGAVAMSI 26
24 14QMI1A0431 MAHALAXMI INDU 37
25 14QMIAD432 MIRGINKA SHEKHAR DAS 4

26 14QMIA0433 MOGILIGIDDA PRASHANTH REDDY 3

27 14QMIA0436 NAGARAM VIJAY 34
28 14QMIA0437 PABBA SHIVA PRASAD 27
29 14QMI1A0438 PATI NAVYA REDDY 38
30 14QMIA0439 PATLOLLA SREENATH REDDY 26
31 14QM1A0440 PENDLIMADUGU TIRUPATHI REDDY 3

32 14QMI1A0443 RANJIT NAYAK 26
33 14QM1A0444 SHUVRANIL DEBROY 28
34 14QM1A0445 TUGGALI KISHORE 26
35 15QMSA0401 MOHAMMAD SHABUDDIN 36
36 15QM5A0403 VADLA PRAVEEN 37

15QMS5A0404 VADLA SHIVA KUMAR
; : Total No. of Students = s
ber of students'more than 40%

e of studenis who attained tarset. =
T Attainment Level 75 R

HOD PRINCIPAL
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3. COURSE OBJECTIVES, COURSE OUTCOMES AND TOPIC OUTCOMES
COURSE OBJECTIVES

At the end of this course, the student will be able to:

Define the Basic Electrostatic and Magneto static Law

Derive the Maxwell’s Equation and apply to the basic electromagnetic problem.

Analyze the boundary conditions, at the interface of two different media and also

time varying electric and magnetic fields.

Explain the wave propagation in diffe’ent types of mediums and To outline the

concepts and importance of Microwave frequencies, Rectangular wave guides and

Microstrip lines

COURSE OUTCOMES

At the end of this course the student should be able to:
CO1: Define electrostatic and magneto static laws L1.

CO2: Derive thé Maxwell’s equations in static and dynamic fields L3.

CO3: Describe energy density on electric/magnetic fields’ and poynting theorem L1.

CO4: Analyze the EM wave propagation in different mediums L4.

COS: Summarize the concepts of wave propagationin different mediums and

microwave frequencies, Rectangular wave guides.

TOPIC OUTCOME:

Lect.No

Topic to be covered

Topic outcome: Will be able to

. Introduction to EMW, vectors and | pefinethe vectors, scalars applications
scalars
L2
vectors and scalars applications
L3 Coordinate systems Explain theCoordinate systems
L4 . :
Coordinate systems conversions
L5 Del operators Explain the Del operators applications
L6 "
Del operators applications
L7 UNIT-I Electrostatics: coulomb’s | Definethe coulomb’s law, Electric field
law, Electric field intensity intensity
L8 Fields due to different charge | Computethe fields due to different
distribution, electric flux density charge distribution, electric flux density
L9 Gauss law and application Analyzethe Gauss law and application

A.SAIDA Assistant Professor ECE DEPT
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L10 Electric potential, relations between
E&V
L1l Maxwell’s two  equations  for | Derivethe Maxwell’s two equations for
electrostatic fields, energy density electrostatic fields, energy density
L12 Electrostatics fields Discuss theElectrostatics fields
L13 Illustrative problems Solvethe Illustrative problems
L14 Convection and conduction current | Distinguishthe Convection and
densities conduction current densities
L15 Dielectric constant, isotropic and | Definethe dielectric constant, isotropic
homogeneous dielectrics and homogeneous dielectrics
L16 Continuity equation and relaxation | Formulatethe continuity equation and
time relaxation time
Li7 Poisson’s and Laplace’s equation Formulatethe Poisson’s and Laplacian
equation
L18 Capacitance-parallel plate, coaxial and | Computethe capacitance-parallel plate,
spherical capacitance coaxial and spherical capacitance
L19 Convection, conduction and | Explain the Convection, conduction and
displacement current densities displacement current densities
L20 [llustrative problems Solvethe Illustrative problems
E21 UNIT-II Magneto Statics: Biot- | DefineBiot-savart’s law
savart’s law
L22 Ampere’s circuit law and applications | Applythe ampere’s circuit law and
applications
L23 Magnetic flux density and Maxwell’s | Derivethe magnetic flux density and
two equations for magneto static fields | Maxwell’s two equations for magneto
static fields
L24 Magnetic vector and scalar potentials | Formulatethe Magnetic vector, scalar
L.25 Force due to magnetic fields potentials and force due to magnetic
fields
L26 Ampere’s force law, inductance and | Analyzethe Ampere’s force law,
magnetic energy inductance and magnetic energy
L27 Tlustrative problems Solvethe Illustrative problems
L28 UNIT-III Maxwell’s Equations | Formulatethe Maxwell’s equations in
(Time Varying Fields): time varying field
L29 Faraday’s law and transformer EMF Definethe faraday’s law and transformer
EMF
L30 Inconsistence of ampere’s law and | Distinguish the inconsistence of
displacement current density ampere’s law and displacement current
density
131 Maxwell’s equations in different final | Formulatethe Maxwell’s equations in
forms and word statements different final forms and word
statements
Mid Examination 1
L32 Condition at boundary surface: | Calculatethe condition at boundary
dielectric-dielectric ~and  dielectric- | surface: dielectric-dielectric and
conductor interface dielectric-conductor interface
L33 [llustrative problems Solvethe illustrative problems
L34 Revision Summarisethe importance of the unit

A.SAIDA Assistant Professor ECE DEPT
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L35 UNIT -IV EM wave characteristics | Explainthe Wave equation for
L36 Wave equation for conducting and | conducting and perfect dielectrics
perfect dielectrics
37 Uniform plane waves- definitions, all | Explain the Uniform plane waves-
relation between E&H sinusoidal | definitions, all relation between E&H
variations sinusoidal variations
L38 wave propagation in lossless and | Analyzewave propagation in lossless
conducting media, conductors & |and conducting media, conductors &
dielectrics-characterization dielectrics-characterization
L39 Wave propagation in good conductors | Analyzethe wave propagation in good
& good dielectric, polarization | conductors &  good  dielectric,
illustrative problems polarization illustrative problems
L40 EM wave characteristics Discuss theEM wave characteristics
L41 EM wave characteristics-II | Explain the EM wave characteristics-II
Reflection and refraction plan waves Reflection and refraction plan waves
L42 normal and oblique incidences for both | Explain the Reflection and refraction
perfect  conductor and  perfect | plan waves- normal and oblique
dielectrics incidences for both perfect conductor
and perfect dielectrics
L43 Brewster angle, critical angle and | Definethe Brewster angle critical angle
Total internal reflection, surface | and Total internal reflection, surface
impedance impedance
L44 Poynting vector and poynting theorem- | Analyzethe pointing vector and pointing
application, illustrative problems theorem-application
L45 Revision Summarisethe importance of the unit
L46 Reflection of Plane Wave Revision Reflection of Plane Wave
L47 UNIT- V Wave Guides Define and explain about importance of
microwaves
148 Microwave spectrum and bands, Describe Rectangular Wave Guide
Applications of microwaves Solve the wave equations
L49 Rectangular waveguides,
L50 Solutions of wave equations in
rectangular coordinates
L51 TE Mode analysis , TM Mode Derive TE and ™
analysis modesExpressionsfor Fields
L52 Expressionsfor Fields
I:53 Characteristic equations and cut-off Discuss the characteristic equations and
frequencies, filter characteristics cut-off frequencies, filter characteristics,
L54 | Dominant and degenerate modes, Dominant and degenerate modes
L35 Sketches of TE and TM modes in the | Sketchesthe TE and TM modes in the
cross section cross section
L56 Phase and Group velocities, Explain the Phase and Group velocities,
Wave lengths and impedance relations,
L57 Wave lengths and impedance relations

A.SAIDA Assistant Professor ECE DEPT
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L58 Equation of Power Transmission Examines the power transmission and
losses and Impossibility of TEM waves

L59 Impossibility of TEM waves

L60 Micro strip lines-introduction, Summarize the concepts of Micro Strip
L61 7o relations Lines, Zo relations and Effective
L62 Effective dielectric constants dielectric constants

Gaps in the syllabus - to meet industry/profession requirements
L63 Co-ordinate systems Define co-ordinate systems
L64 Vector and vector calculus Formulatevector and vector calculus

Topics beyond syllabus/advanced topics
L65 Antennas and wave propagation Defineantennas and wave propagation
L66 Electromagnetic interference Explain electromagnetic interference
and compatibility and compatibility

Mid Examination 2

A.SAIDA Assistant Professor ECE DEPT
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KG  REDDY

College of Engineering

& Technology Electromagnetic Fields & Waves (EC402PC)

13 ASSIGNMENT TOPICS WITH MATERIALS
UNIT-I
1. Define dielectric constant, dielectric strength and relaxation time in

electrostatics?

ANS: The dielectric constant (or relative permittivity) er, is the ratio of the
permittivityof the dielectric to that of free space. D= €E.

The dielectric strength is the maximum electric field that a dielectric can tolerate
orwithstand without breakdown relaxation time.

The equation shows that as a T, = &/c result of introducing charge at some interior
point of the material there is a decay of volume charge density py. Associated with
the decay is charge movement from the interior point at which it was introduced to
the surface of the material. The time constant T,(in seconds) is known as the
relaxation time or rearrangement time.

Relaxation time is the lime it takes a charge placed in the interior of a material to
drop to " =36.8 percent of its initial value.

2. LINEAR, ISOTROPIC, AND HOMOGENEOUSDIELECTRICS
Ans:A material is said to be linear if D varies linearly with E and nonlinear

otherwise. Materials for which € (or o) does not vary in the region being
considered and is therefore the same at all points (i.e., independent of x, y, z) are
said to be homogeneous. They are said to be inhomogeneous (or non-
homogeneous) when ¢ is dependent of the space coordinates. The atmosphere is a
typical example of an inhomogeneous medium; its permittivity varies with
altitude. Materials for which D and E are in the same direction are said to be
isotropic. That is, isotropic dielectrics are those which have the same properties in
all directions. For anisotropic (or non-isotropic) materials, D, E, and P are not
parallel; & or ychas nine components that are collectively referred to as a tensor.
For example, instead of equation D= €E.

For isotropic materials crystalline materials and magnetized plasma are
anisotropic.

A dielectric material (in which D= €E applies) is linear if € does not change with
the applied E field, homogeneous if & does not change from point to point, and
isotropic if edoes not change with direction.

The same idea holds for a conducting material in which J = oE applies.
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3. State coulomb’s law and write the equation for F that exist between two

unlike charges?
Ans:Coulomb's law is an experimental law formulated in 1785 by the French

colonel, Charles Augustine de Coulomb. It deals with the force a point charge
exerts on another point charge. By a point charge we mean a charge that is located
on a body whose dimensions are much smaller than other relevant dimensions.
For example, a collection of electric charges on a pinhead may be regarded as a
point charge. Charges are generally measured in coulombs (C). One coulomb is
approximately equivalent to 6 X 1018 electrons; it is a very large unit of charge
because one electron charge e =-1.6019 X 10~19C.
Coulomb's law states that the force F between two point charges Q1 and Q2 is:

e Along the line joining them

e Directly proportional to the product Q1 Q2 of the charges

e Inversely proportional to the square of the distance R between them

F= (KQ1Q2)/R? :

Like charges (charges of the same sign) repel each other while unlike charges
attract.
The distance R between the charged bodies Q1 and Q2 must be large compared
with the linear dimensions of the bodies; that is, Q1 and Q2 must be point charges.
Q1 and Q2 must be static (at rest).
The signs of Qland Q2 must be taken into account in eq.

4. DEL OPERATOR
Ans: The Del operator, written V, is the vector differential operator. In Cartesian

coordinates - j—-a, Sl T 2, a

dx A
This vector differential operator, otherwise known as the gradient operator,is not a
vectorin itself, but when it operates on a scalar function, for example, a vector
ensues. The operatoris useful in defining

1. The gradient of a scalar V, written, as YV

2. The divergence of a vector A, written as ¥+ A
3. The curl of a vector A, written as VX A

4. The Laplacian of a scalar ¥, written as YV

Each of these will be denned in detail in the subsequent sections. Before we do

that, itis appropriate to obtain expressions for the Del operator V in cylindrical and

3 1 d )
V=a,—+a,——+a—
3. Tpdp. “az
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sphericalcoordinates. This is easily done by using the transformation formulas

GRADIENT OF A SCALAR
The gradient of a scalar field ¥ is a vector that represents both the magnitude and

thedirection of the maximum space rate of increase of V.

The following computation formulas on gradient, which are easily proved,
should benoted:
o Y (V+U)=VYV+V¥YU
e YVUV)=VYU+UVYV
e V (U/V)=(UYV-VYU)YU
The divergence of A at a given point P is theoutward(flux per unit volume as

thevolume shrinks about P.

Hence, A . dS
divA=V-A= lim &*—
Av—0 Av

Where Av is the volume enclosed by the closed surface S in which P is located
A, 24, | 9A;
ax 3y az
The divergence theorem states that the total outwardflux of a vector field A
throughtheclosed surface S is the same as the volume integral of the

divergence of A.

A-dS= | V-Aadv

3 v

CURL OF A VECTOR AND STOKES'S THEOREM

The curl of A is an axial (or rotational) vector whose magnitude is the
maximum circulationof A per unit area as the area tends to zero and whose
direction is the normaldirection of the area when the area is oriented so as to

make the circulation maximum.

That is,
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curlA = VX A= limM a,
AS-0 AS max
Where, the area AS is bounded by the curve L and an is the unit vector normal
to the surface AS and is determined using the right-hand rule.
Stokes's theorem states that the circulation of a vector field A around a
(closed) path L is equal to the surface integral of the curl of A over the open
surface S bounded by L provided that A and ¥ X A are continuous on S.

A-dl= | (VXA dS
L S
5. ELECTRIC FLUX DENSITY and GAUSS'S LAW—MAXWELL'S
EQUATION
Ans:Gauss's law states that the total electric flux v through any closed surface is

equal to the total charge enclosed by that surface

#=Qenc
pv—=Y.D
Which is the first of the four Maxwell’s equations to be derived?Theabove
equation states thatthe volume charges density is the same as the divergence of the
electric flux density.
Gauss's law is an alternative statement of Coulomb's law; proper application of
thedivergence theorem to Coulomb's law results in Gauss's law
APPLICATIONS OF GAUSS'S LAW
The procedure for applying Gauss's law to calculate the electric field involves
firstknowing whether symmetry exists. Once symmetric charge distribution exists,
we construct a mathematical closed surface (known as a Gaussian surface). The
surface is chosen such that D is normal or tangential to the Gaussian surface.
When D is normal to the surface, D * dS = D dS because D is constant on the
surface. When D is tangential to the surface, D « dS = 0. Thus we must choose a

surface that has some of the symmetry exhibited by the charge distribution.
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Answer ANY TWO of the following Questions
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Q.NO

Question

Bloom’s Taxonomy
Level

Course Outcome

a. State the coulomb’s law? Also derive the Poisson’s
equation through gauss law?

b. Point charges 1mC and -2nC are located at (3, 2, -
1) and (-1,-1, 4), respectively. Determine the force on
a 10nC point charge located at (0, 4, 1)?

Applying

CO-2

a. Derive the energy density in electrostatic fields or
magneto static field?
b. Derive the isolated capacitance & resistance?

Applying

CO-3

a. Derive the electric or magnetic field intensity (E/H)
at point ‘P’ for infinite line charge and surface
charge?

b. State the ampere’s circuit law, relaxation time &
lorentz force equation?

Applying &

CO-1

a. Define the linear & isotropic Explain boundary
conditions in magnetic field?

b. Explain MAXWELL’s equation in electric &
magnetic static fields with word statements

Understanding

CO-1




Code No: 114CU R13
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year II Semester Examinations, May - 2016
ELECTROMAGNETIC THEORY AND TRANSMISSION LINES
(Commeon to ECE, ETM)
Time: 3 Hours Max. Marks: 75

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART - A (25 Marks)

l.a) How can materials be classified in terms of their conductivity? [2]
b) Give an expression for convection current density. Also state the point form of

Ohm’s Law. [3]

¢) State Maxwell’s equations for a lossless or non conducting medium. [2]

d) State the Amphere’s Force Law. Give magnetic force for arbitary geometrics. [3]
e) Give an expression for intrinsic impedance in phasor form. What are its

magnitude and phase components? [2]

f)  Explain in brief significance of loss tangent. [3]

g)  List any four types of transmission lines. [2]
h)  How does group velocity vary when compared to phase velocity? [3]
i)  What are the two families of circles that constitute the Smith Chart? [2]

j)  What are the advantages and disadvantages of a Single Stub? [3]
PART - B (50 Marks)

2.a) State Coulomb’s Law. Find the force on charge Q;, 30 pc due to a change Q,
-200 pc, where Q is at (0,0,2) m and Qs at (2,1,0) m.
b) Derive the relation between electric field, E and Scalar potential, V. Find the
electric field at (2,3,1) if the potential distribution is of the form 3x%y+yx+3z.
[5+5]
OR
3.a) Discuss the Maxwell’s equations for electrostatic fields.
b) Obtain the expression of Gauss’s Law for infinite surface charge. Also state any
two limitations of Gauss’s Law. [5+5]

4.a) State the important properties of magnetic lines of forces.
b) Show that the magnetic field due to a finite current element along z-axis at a point
e e B 2
P “r” distance away from y-axis is given by H = Z-—(Sm a, —Sin az)aqﬁ, where
r

“I” is the current through the conductor, ¢, @, are the angles made by the tips of

the conductor element at P. [5+5]
OR
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5.a)

b)

6.a)
b)

7.a)
b)

8.a)

b)

9.a)
b)

10.2)
b)

What are boundary conditions? State the boundary conditions at the interface of
dielectric and perfect conductor.

A certain material has ¢ =0 and € =1, if f_1=4sin(106t—0.012)a—y/1/m. Use
Maxwell’s equations to find . [5+5]

Derive the relation between E and H in a Uniform plane wave.

What are the wave equations for a lossless medium and a conducting medium for

sinusoidal variations? [5+5]
OR

Write short notes on normal incidence of a plane wave on a perfect dielectric.

A plane wave travelling in air is normally incident on a material with € =4and

4. =1. Find the reflection and transmission coefficients. [5+5]

Derive the expression for voltage and current at any point on the transmission line
in terms of characteristics impedance.
Discuss the parameters that characterize a lossless and lowloss transmission line.
[5+5]
OR
What is distortion? State the conditions that characterize a distortion less line.
The propagation constant of a lossy transmission line is (14j2)m™ and its
characteristic impedance is 20 Q2 at w = 1M rad/s. Find L ,C, R and G for the line.
[5+5]
What are the applications of transmission lines?
How can ultra high frequency transmission lines be used as circuit Elements?
[5+5]
OR

11.a) What are the applications of Smit Chart.
b) One end of a lossless transmission line having the characteristic impedance of

75 Q and length of 1 cm is short circuited. At 3 GHz, What is the input impedance

at the other end of the transmission line? [5+5]

--00000--
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