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=K. S. INSTITUTE OF TECHNOLOGY

VISION

“To impart quality technical education with ethical values,

employable skills and research to achieve excellence”.

MISSION

e To attract and retain highly qualified, experienced &
committed faculty.

o To create relevant infrastructure.
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¢ Network with industry & premier institutions to encourage
emergence of new ideas by providing research &
development facilities to strive for academic excellence.
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e To inculcate the professional & ethical values among young
students with employable skills & knowledge acquired to
transform the society. | .




DEPARTMENT OFELECTRONICS & COMMUNICATION
ENGINEERING

VISION

“To achieve excellence in academics and research in Electronics &
Communication Engineering to meet societal need”.

MISSION

e To impart quality technical education with the relevant

technologies to produc’e}industry ready engineers with ethical
values.

* To enrich experiential learning through active involvement in
professional clubs & societies.

e To promote industry-institute collaborations for research &

development.




K.S. INSTITUTE OF TECHNOLOGY
Department: Electronics and Communication Engg.

PROGRAM EDUCATIONAL OBJECTIVES (PEQ'S)

e Excel in professional career by acquiring domain knowledge.

e Motivation to pursue higher Education & research by adopting
technological innovations by continuous learning through professional

~ bodies and clubs.

e To inculcate effective communication skills, team work, ethics and
leadership qualities.

PROGRAM SPECIFIC OUTCOMES(PSQO’S)

:Graduate should be able to understand the fundamentals in the field of
Electronics & Communication and apply the same to various areas like
Signal processing, embedded systems, Communication &Semiconductor

technology.

Graduate will demonstrate the ability to design, develop solutions for
Problems in Electronics & Communication Engineering using hardware

and software tools with social concerns.



1) Graduates will be in a position to apply knowledge of mathematics, science &

Engineering subjects as applicable to Electronics & Communication engineering,

2) In the fast changing scenario of technical & business ecosystem, the graduates will
understand the necessity for quality , punctuality, continuous learning and adopt

themselves accordingly.

3) Graduates will have ability to design & analyze high / low power electronic modules

using discrete components and integrated circuits.

4) Graduates will have ability to design logic circuits using processors, controllers &

hardware description languages.
5) Graduates will have ability to design & control multidisciplinary systems.

6) Graduates will have ability to design, construct & analyze high and low frequency

communication devices.

7) Graduates will have ability to design and configure secured data communication

networks for short &long haul applications.

8) Graduates will gain knowledge of professional, ethical and managerial aspects with

effective communication skills.

9) Graduates will demonstrate the ability to design & develop algorithms by using

different programming skills and EDA tools.

10) Graduates will acquire & understand the impact of engineering solutions on social,

cultural, economic, global & environmental aspects.
11) Graduates will be able to address complex computational problems.

12)Graduates will to be aware of the dynamic landscapeof the technological field and

adapt to changing scenarios.



K. S. INSTITUTE OF TECHNOLOGY

#14, Raghuvanahalli, Kanakapura Main Road, Bengaluru-5600109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

Course;: MICROWAVES AND ANTENNAS

Course Incharge: Dr.B.Surekha

Type: Core Course Code:17EC71

Academic Year: 2020-21
' No of Hours per week

Theor Practical/Field )
(Lecture C}l,ass) Work/Allied Activities Total/Week Total teaching hours
4 0 4 52
Marks
Internal Assessment Examination Total Credits
20 80 100 4

Aim/Objective of the Course:

| This course enables students to:

¢ Describe the microwave properties and its transmission media

e Analyze various parameters related to microwave transmission lines and devices
e Identify microwave devices for several applications

e Analyze various antenna parameters necessary for building an RF system

e Recommend various antenna configurations according to the applications

Course Learning Outcomes:
After completing the course, the students will be able to

CO1 | Apply Smith charts to find solutions to transmission line Applying (K3)
problems.

CO2 | Analyze passive microwave devices using S-parameters Analyzing (K4)

CO3 | Evaluate various parameters and characteristics of the Evaluating (K5)
microwave strip lines and devices.

co4 Estimate radiation patterns and performance parameters of n- Evaluating (K5)

isotropic antennas

CO5 | Recommend various antenna configurations based on Evaluating (K5)
application




— Syllabus Content oL
odule ) . -
Microwave Tubes: Introduction, Reflex Klystron Oscillator, Mechanism of ﬁ03 10
Oscillations, Modes of Oscillations, Mode Curve _ o _ IS
Microwave Transmission Lines: Microwave Frequencies, 'MIC.I‘OWﬂVG dev1ges, P01‘3'
Microwave Systems, Transmission Line equations and solutlgns, Reﬂectlgn P0O2-2
Coefficient and Transmission Coefficient, Standing Wave and Standing Wave Ratio, | PO3-1
Smith Chart, Single Stub matching. PO5-1
LO: At the end of this session the student will be able to, P0O9-2
1. Understand working of Reflex Klystron Oscillator PO10-1
2. Explain the characteristics of microwave transmission lines PS01-3
3. Apply Smith charts to find solutions to impedance matching problems.
Module 2: , CO2
Microwave Network theory: Symmetrical Z and Y-Parameters for Reciprocal | 10hrs
Networks, S matrix representation of Multi-Port Networks. PO1-3
Microwave Passive Devices: Coaxial Connectors and Adapters, Attenuators, Phase | P02-2
Shifters, Waveguide Tees, Magic tees. . P03-1
LO: At the end of this session the student will be able to, P0O5-1
1. Differentiate Z,Y and S parameters : P09-2
2. Derive S Matrix for Attenuators, phase shifters and waveguide Tees P010-1
3. Compare different Coaxial connectors PSO1-3
Module 3: CO03,
Strip Lines: Introduction, Micro Strip lines, Parallel Strip lines, Coplanar Strip | CO4
lines, Shielded Strip Lines. 10 hrs
Antenna Basics: Introduction, Basic Antenna Parameters, Patterns, Beam Area, ‘
Radiation Intensity, Beam Efficiency, Directivity and Gain, Antenna Apertures, | P01-3
Effective Height, Bandwidth, Radio Communication Link, Antenna Field Zones & | p02-2
Polarization. PO3-1
LO: At the end of this session the student will be able to, PO5-1
1. Understand the types and working of strip lines P09-2
2. Analyze various parameters related to microwave transmission lines P010-1
3. Understand antenna performance characteristics PSO1-3
Analyze Radio communication Links, zones and polarization techniques
Module 4: . Co4,
Point Sources and Arrays: Introduction, Point Sources, Power Patterns, Power | CO5
Theorem, Radiation Intensity, Field Patterns, Phase Patterns, Arrays of Two | 10 hrs
Isotropic Point Sources, Pattern Multiplication, Linear Arrays of n Isotropic Point | PO1-3
Sources of equal Amplitude and Spacing P02-2
Electric Dipoles: Introduction, Short Electric Dipole, Fields of a Short Dipole | p03-1
(General and Far Field Analyses), Radiation Resistance of a Short Dipole, Thin | pO5-1
Linear Antenna (Field Analyses), Radiation Resistances of Lambda/2 Antenna. P09-2
LO: At the end of this session the student will be able to, P0O10-1
1. Analyze radiation patterns of n isotropic point sources and dipoles PS0O1-3
2. Analyze the parameters of antennas
3. Differentiate dipoles and point sources

L




Module 5:

Loop and Horn Antenna: Introduction, Small loop, Comparison of Far fields of

Small Loop and Short Dipole, The Loop Antenna General Case, Far field Patterns of
Circular Loop Antenna with Uniform Current, Radiation Resistance of Loops,
Directivity of Circular Loop Antennas with Uniform Current, Horn antennas
Rectangular Horn Antennas.(Text 3: 7.1-7.8, 7.19, 7.20)

Antenna Types: Helical Antenna, Helical Geometry, Practical Design

Considerations of Helical Antenna, Yagi-Uda array, Parabola General Properties,
Log Periodic Antenna. (Text 3: 8.3, 8.5, 8.8, 9.5, 11.7)

LO: At the end of this session the student will be able to,
1. Analyze radiation patterns of variety of antennas

2. Analyze the parameters and applicability of antennas
3. Explain the importance of array antennas

CO4,
CO5
10hrs

PO1-3
PO2-2
P0O3-1
PO5-1
P09-2
P0O10-1
PSO1-3

Text Books: -

1. Microwave Engineering — Annapurna Das, Sisir K Das TMH Publication, 2nd,
. 2010.

2. Microwave Devices and circuits- Liao, Pearson Education.

3. Antennas and Wave Propagation, John D. Krauss, Ronald ] Marhefka and

Ahmad S Khan,4th Special Indian Edition , McGraw- Hill Education Pwt, Ltd,,
2010.

Reference Books:

1. Microwave Engineering — David M Pozar, John Wiley India Pvt. Ltd. 3rdEdn,
.2008.

2. Microwave Engmeerlng Sushrut Das, Oxford Higher Education, 2ndEdn
2015.

3. Antennas and Wave Propagatlon Harish and Sachidananda; Oxford
University Press, 2007.

Useful Journals
IET Microwaves, Antennas & Propagation

International Journal of Microwave and Wireless Technologies
International Journal of Antennas and Propagation -
Americal Journal of Electromagnetics and Applications.

Teaching and Learning Methods:
1. Lecture class: 50 hrs.
2. Self-study: Shrs.

3. Field visits/Group Discussions/Seminars: 3hrs.

Assessment:
Type of test/examination: Written examination

Continuous Internal Evaluation(CIE) : 20 marks (Average of best two of total
three tests will be considered)

Semester End Exam(SEE) : 80 marks (students have to answer all main
questions)

Test duration: 1:30 hr
Examination duration: 3 hrs




CO - PO MAPPING

PO1: Science and engineering PO7: Environment and Sustainability
Knowledge PO8: Ethics |

PO2: Problem Analysis PO9: Individual & Team Work
'P03: Design & Development | PO10: Communication _

P04 Inveitigations oprn;mplex PO11: Project Mngmt. & Finance

P012: Lifelong Learning
Problems
POS5: Modern Tool Usage

and apply the same to various areas like

Signal processing, embedded Systems, Communication & Semiconductor
technology.

CO Blooms PO1 | PO2 PO3

17EC71 | Level

Co1 K3 1

3 2
CO2 K4 3 2
3 2

1
CO3 [ K5 1 N
CO4 | K5 3 12 1 - 1T
CO5 [ K5 3 12 |1 [Tt [
Av 3 2 |1 | [T
g 3 |2 |1 |1

Justification for CO-POQ mapping

CO -Subject Code Justification for PO mapping

CO1 PO1- Strongly maps as concepts involved gives engineering
knowledge.

| PO2-Moderately maps as it is more of understanding and examining
the smith charts :
PO3- Poorly maps as there is no complex design involved.

PO5-Poorly maps as the Internet sources are used for explanation of
smithcharts but not any modern tools

PO9-Moderately maps as the students are assigned with pedagogy

activity that requires the student to prepare individually and present
on a topic.




P010- Poorly maps as the students are assigned with pedagogy
activity that requires the student to prepare individually and make
oral presentation on a topic.

PSO1- strongly maps as the knowledge of smith charts are very much
needed for communication.

a
2

PO1- Strongly maps as concepts involved gives engineering
knowledge.

PO2-Moderately maps as it is more of understanding and examining
the function of passive devices

PO3- Poorly maps as there is no complex design involved.
PO5-Poorly maps as the Internet sources are used for explanation of S-
Parameters but not any modern tools

PO9-Moderately maps as the students are assigned with pedagogy
activity that requires the student to prepare individually and present
on a topic.

P010- Poorly maps as the students are assigned with pedagogy
activity that requires the student to prepare individually and make
oral presentation on a topic.

PSO1- strongly maps as the knowledge of passive microwave devices
are very much needed for communication.

a
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PO1- Strongly maps as concepts involved gives engineering
knowledge.

PO2-Moderately maps as it is more of understanding and examining
the function of microwave strip lines and devices.

PO3- Poorly maps as there is no complex design involved.
PO5-Poorly maps as the Internet sources are used for explanation of S-
Parameters but not any modern tools

PO9-Moderately maps as the students are assigned with pedagogy
activity that requires the student to prepare individually and present
on a topic.

P010- Poorly maps as the students are assigned with pedagogy
activity that requires the student to prepare individually and make
oral presentation on a topic.

PSO1- strongly maps as the knowledge of microwave strip lines and
devices are very much needed for communication

PO1- Strongly maps as concepts involved gives engineering
knowledge.

| PO2-Moderately maps as it is more of understanding and examining

the function of antennas

PO3- Poorly maps as there is no complex design involved.
PO5-Poorly maps as the Internet sources are used for explanation of
antennas but not any modern tools ‘

P09-Moderately maps as the students are assigned with pedagogy

activity that requires the student to prepare individually and present
on a topic.




P010- Poorly maps as the students are assigned with pedagogy
activity that requires the student to prepare individually and make
oral presentation on a topic.

PSO1- strongly maps as the knowledge of radiation patterns and
performance parameters of n-isotropic antennas are very much needed

for communication.
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PO1- Strongly maps as concepts involved gives engineering
knowledge.

PO2-Moderately maps as it is more of understanding and examining
the function of variety of antennas

PO3- Poorly maps as there is no complex design involved.
PO5-Poorly maps as the Internet sources are used for explanation of
antennas but not any modern tools ' '
P0O9-Moderately maps as the students are assigned with pedagogy
activity that requires the student to prepare individually and present
on a topic. ,
PO10- Poorly maps as the students are assigned with pedagogy
activity that requires the student to prepare individually and make
oral presentation on a topic.

PSO1- strongly maps as the knowledge of radiation patterns and -
performance parameters of various antennas are very much needed

for communication.
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» K.SINSTITUTE OF TECHNOLOGY, BENGALURU-560109 8
TENTATIVE CALENDAR OF E VENTS: ODD SEMESTER (2020-2021)
SESSION: SEP 2020 - JAN 2021
Week Day _ ba s Activities
No. onth Mon | Tue Wed Thu Fri Sat Y
1 SEP 1* 2 3 4 5 5 [1*-Commencement of Higher Semester
2 | sep | 7 | g 9 [ 10| | 12| ¢
\
3 SEP | 14 15 16 5 [17-Mahalaya Amavasya
4 SEP 21 22 23 6 7
SEP/ 5 |2- Mahatma Gandhi Jayanth;
5 0CT 28T1 [29T1| 30T1 - Mahatma Gandhi Jayanthi
6 oCT 5 | 6BV | 7ASD 6 [5-10 First Feed Back
7 ocT 12 13 14 5
8 OCT 19 20 21 22 6 [24. Monday Time Table
26- Vijayadashami
9 OCT 27 28 29 3 [30- Eid-Milad
31- Maharishi Valmiki Jayanti :
.
4 5 6 |7- Wednesday Time Table
11 l 12 5
‘ 16 - Balipadyami Deepavalli
18T2 [19T2| 20 21 5 |18-21 Second Feed Back
21 - Friday Time Table

tl

Blue Book
Verification

Attendance &
Sessional Display

Declared Holiday

Test attendance

T
=

Wednesday

Saturday

5

‘|

3- Kanakadasa Jayantj
5 - Monday Time Table

19- Monday Time Table

4

6

(%

25-Christmas

2Thursday Time Table

Total No of Working Days : 106

KS.

14- Makara sankaranthi
16* -Last Working Day

Total Number of working days ( Excluding holidays and Tests)=87
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K.S INSTITUT E OF TECHNOLOGY, Bengaluru-109

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
TENTATIVE CALENDAR OF EVENTS: ODD SEMESTER (2020-2021)

SESSION: SEP 2020 - [JAM 2021
Day Fow » ) ;AT
— : Days Activities ‘Department Activities.
Mon | Tue | Wed | Thu | Fri | sat ' Tentative Dates
1*-Comnmencement of
1 SEP * 2 3 4 5 5 Higher Semester
2 | sEp 6 10 - Technical Talk [EEE, ASH |
-
3 15- Engineers Day IEEE
3 SEP 5 17- Mahalaya Amavasya 19 - Guest Lecture.
21 - Technical Talk
4 SEp 8 23 - Valedictory IEEF.
s SEP / 5 |2 Mabatma Gandhi : i
OCT Jayanthi Y
1 5 - [EEE Day
6 OoCT BV ASD 8 9 6 5-10 First Feed Back 10 Guest ch fire 5
7 | oer | 12 | 13 | 14 5 15 - Tachnical Talk ~*
2 2% ! 19 - Tachnical Talk
8 OoCT 3(,&1_;, ] 20 21 22 23 24 6 24 Monday Time tablc 20 - Technical Talke.
26- Vijayadashami i ] 1
9 OCT 27 28 29 3 30- Eid-Milad !
31- Maharishi Valmili —
10 Nov 2 3 4 5 6 7TA 6 7-Wednesday Time Tabie
11 Nov 9 10 11 12 13 5 12 - Technical Talk
17 18 19 16 - Balipadyami Deepavalli |- R IR AR
12 NOV 21 S |18-21 Second Feed Back 20 - Simulation:
T2 T2 T2 - . : >
21- Friday Time Tahle
24 25
3
1 NoOV 23 BV ASD 26 27 S
Nov 3- Kanakadasa Jayanti
4 | pec | 30 ! 2 i S > |5 Monday Time Table
15 | DEC 7 8 9 10 11 il s
16 DEC 14 15 16 17 18 19 6 19- Monday Time Table |
17 DEC 21 22 23 24 ) 4 25- Chrisunas
18 | DEC/JAN 28 29 30 31 1TA 2 6 |2- Tucsday Time Table
19 JAN 4LT SLT 6LT 7LT 8 ) 5
14- Makara Sankranthi
20 JAN 11T3 | 12T3 | 13T3 15 16 5 16* -Last Working Day
b P g g Total No of Working Days : 106 R
Total Number of working days ( Excluding holidays and Tests)=87
...~|Holiday Monday 16
Blue Book Verification Tuesday 16
< |Tests 1,2, 3 Wednesday 16
Attendance & Sessional Display Thursday 16
‘(Declared Holiday Friday 17
Lab Test Saturday 6
| Test attendance Total 87

Do

=
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K.S. INSTITUTE OF TECHNOLOGY, BAN GALORE -109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

VII SEMESTER TIME TABLE FOR THE YEAR 2020 (ODD SEMESTER)

CLASS TEACHER : Mrs. VISHALINI DIVAKAR

W.E.F. : 1/9/2020 ONLINE TIME TABLE
SEC: 'B' = —
CTIME | '9:00 AM 10.00 AM" “'30 A 1130 AM. 12.30 PM - L 2.00PM S-UQ'PM
DAY . 10.00 AM 11.00 AM Y 1230PM. | 130PM 3.00PM 4.00.PM
MON | €— PLACEMENT TRAINING >
MWA CRYPT DIP PE
€—  VLSILab (17ECL77) =—>r|
oL (17EC71) (17EC744) (17EC72) (17EC73)
L
WED CRYPT I0OT (17EC752) & MWA DIP U c ADC LAB(17ECL76) —>
(17EC744) SC (17EC755) (17ECT1) (17EC72) N
B C
PE CRYPT R 10T (17EC752) & MWA H PROJECT WORK PHASE -1
THU o E 5 17ECP78
(17EC73) (17EC744) SC (17EC755) (17EC71) A (17ECP78)
A
R PEDAGOGY
FRI CRYPT PE % DIP IOT (17EC752) & E PEDAGOGY DIP PE
(17EC744) (17EC73) (17EC72) SC (17EC755) A (17EC72) (17ECT3)
K
PEDAGOGY PEDAGOGY
SAT IOT (17EC752) & DIP MWA PE CRYPT MWA
SC (17EC755) (17EC72) (17EC71) (17EC73) (17EC744) (17ECT1)
: Sub-Code _ Subject Name : Faculty Name
17EC71 Microwave and Antennas Dr. B Surekha
17EC72 Digital Image Processing Dr. P Joy Prabhakaran
17EC73 Power Electronics Mrs. Vishalini Divakar
17EC744 Cryptography  (Professional Elective-3) Dr. P.N Sudha
17EC752 10T and Wireless Sensor Networks ~(Professional Elective]Mr. Praveen.A
17EC755 Satellite Communication (Professional Elective-4) Mr. Saleem S Tevaramani
17ECL76 Advanced Communication Lab Mr. Sampath Kumar S , Mr. Saleem S Tevaramani
17ECL77 VLSI Lab Mr. Praveen.A, Mrs. Aruna Rao B, Mrs. Pooja S
17ECP78 Project Work Phase—I + Project worlySaminar Dr. Sudarshan B, Mrs. Sahana Salagare & P
. 4 N NT7 A\
\L CA— AN
Time Table Co-ordinator HO \T Principal
i — " PRINCIPAL

K.S. INSTITUTE OF TECHNOL 0
BENGALURU - 560 103 e



W.E.F. : 1/9/2020

K.S. INSTITUTE OF TECHNOLOGY, BANGALO
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

)

)

RE -109

VII_ SEMESTER TIME TABLE FOR THE YEAR 2020 (ODD SEMESTER)

ONLINE TIME TABLE

CLASS TEACHER : Mr. SALEEM S TEVARAMANI

B T 11:00 AM — . 1:30PM 2.00 2
Q00AM - | 10.00 AM SO AN 11.30 AM 1230 PM 2.00 PM zfgeg 11;1:[
10.00.AM 11.00 AM P | 12.30PM° 1.30 PM ; 3.00 F
PLACEMENT TRAINING >
U CRYPT PE DIP MWA €— ADCLAB(I17ECL76) ==
: (17EC744) (17EC73) (17EC72) (17ECT71)
L
WED MWA 10T (17EC752) & CRYPT DIP U €— VLSILab(17ECL77) —>
: (17EC71) SC (17EC755) (17EC744) (17EC72) N
B C
HU CRYPT MWA R 10T (17EC752) & PE H VPROJ‘ECT WORK PHASE -1
THC (17EC744) (17EC71) ;‘3 SC (17EC755) (17ECT73) . (17ECP78)
: R : PEDAGOGY
DIP CRYPT K PE 10T (17EC752) & E ‘I PEDAGOGY DIP PE
PR (17ECT72) (17EC744) (17ECT73) SC (17ECT55) A (17ECT2) (17EC73)
A K PEDAGOGY PEDAGOGY
SAT IOT (17EC752) & PE DIP . ll;/lEVéﬂ CRYPT MWA
SC (17EC755) (17EC73) (17EC72) ( ) ’ (17EC744) (17EC71)
Sub-Code . Subject Name: Faculty Name.
17EC71 Microwave and Antennas Dr. B Surekha
17ECT72 Digital Image Processing Mr. Saleem S Tevaramani
17EC73 Power Electronics Mrs. Vishalini Divakar
17EC744 Cryptography  (Professional Elective-3) Dr. P.N Sudha
17EC752 10T and Wireless Sensor Networks (Professional Elective]Mr. Praveen.A
17CEC755 Satellite Communication (Professional Elective-4) Mr. Saleem S Tevaramani
17ECL76 Advanced Ccmmunication Lab Mr. Sampath Kumar S , Mr. Saleem S Tevaramani
17ECL77 VLSI Lab Mr. Praveen.A, Mrs. Aruna Rao B , Mrs. Pooja S
17ECF78 Project Work Phase-I + Project worlk/Sgminar Dr. Sudarshan B , Mrs. Sahana Salagare [ -0
- - ; " W
\ ITS/\ \\/\W Ne\
Time Table Co-ordinator HOD- inej
" e K.S m&P - PRATPaL
. INS 'TE D T~
HTUTE OF TECHNOL oG

BENGALURL - 560 109,
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE -109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
INDIVIDUAL TIME TABLE FOR THE YEAR - 2020 (ODD SEMESTER)

W.E.F. : 1/9/2020
NAME OF THE FACULTY : Dr. SUREKHA B

DESIGNATION: PROFESSOR
1 L Bl o | Lisem l 0 l, o =
9.00AM | 10.00 AM 1215 PM A ‘ 145 BAL r T4SEM ;. [7 72.45PM
10.00 AM | 11.00AM . | 1 245PM | -345PM
PEDAGOGY
; L MWA-A&B
& (17ECT1)
MWA - B MWA - A , 2 <— HDLLAB-B
(17ECT1) (17ECT1) bt (18ECL58)
MWA - A MWA - B
(17ECT1) (17EC71) l‘i
MWA - A MWA - B E MWA - A
(17ECT1) (17ECT1) A (17ECT1)
PROJECT WORK PHASE - 1 -
(17ECP78)
Subject Code . SubjectName Sem. | - Section | Work Load
Subject 1 17EC71 Microwave and Antennas VII A&B 10
Lab -1 I8ECL58 HDL Laboratory v | 9
Project ; 17ECP78 Project Work Phase-I + Project work Seminar VIl \ 2
ADDITIONAL WORK: MENTORING AND OTHERS
TOTAL LOAD =21 Hrs/Week~ [\
y.ot— &P \ | %
[T TS Time Table Co-or<..”  "ar SR H . *  Principal
Deet 0‘2% PRINCIPAL

: K.S. INSTITUTE OF TECHNOL:
it - 560 n ¢ -~ BENGALURU - 568 100.



B.E E&C SEVENTH SEMESTER SYLLABUS

MICROWAVES AND ANTENNAS
B.E., VII Semester, Electronics &Communication
Engineering [As per Choice Based Credit System
(CBCS) Scheme]

Course Code ' 17EC71 CIE Marks | 20
Number of Lecture 04 SEE Marks 80
Hours/Week
Total Number of 50 (10 Hours / Exam Hours | 03
LectureHours Module)

CREDITS - 04

Course objectives: This course will enable students to:
e Describe the microwave properties and its transmission media
e Describe microwave devices for several applications

e Understand the basics of antenna theory
¢ Select antennas for specific applications

Module-1

M1crowave Tubes: Introductmn Reflex Klystron Oscillator, Mechamsm of
Oscillations, Modes of Oscillations, Mode Curve (Quaht' jve“ Ana1y81s
only). (Text 1: 9.1, 9.2. 2)
Microwave Transmission Lines: Microwave Frequencies, Microwave
devices, Microwave Systems, ‘Transmission Line equations and solutions,
Reflection Coefficient and Transmission Coefficient, Standing Wave ‘and
Standing Wave.Ratlo Smith Chart, Single Stub matchlng (Text 2: 0.1,
0.2, 0.3, 3.1, 3.2, 3.3, 3.5, 3.6 Except Double stub matching) L1,L2

Module-2

Remprocal Networks ‘S rriatrlx representatmn of Mu1t1 Port Network Tcxﬁ

1:6.1,6.2,6.3)
chrowave Passwe Devices:
Attenuators Phase Shifters, Wavegulde Tees Mag1c hee Sh

6.4.14, 6.4.15, 6.4.16) L1, L2 )

(Text \ ‘1 § 4

Module-3

Strip Lines: Introduction, Micro Strip lines, Parallel Strip lines, Coplanar
Strip lines, Shielded Strip Lines. (Text 2: Chapter 11)

Antenna Basics: Introduction, Basic Antenna Parameters, Patterns, Beam
Area, Radiation Intensity, Beam Efficiency, Directivity and Gain, Antenna
Apertures, Effective Height, Bandwidth, Radio Communication Link,
Antenna Field Zones & Polarization. (Text 3: 2.1- 2.11, 2.13,2.15) L1, L2,

L3

Module-4




Point Sources and Arrays: Introduction, Point Sources, Power Patterns,
Power Theorem, Radiation Intensity, Field Patterns, Phase Patterns, Arrays of
Two Isotropic Point Sources, Pattern Multiplication, Linear Arrays of n
Isotropic Point Sources of equal Amplitude and Spacing.(Text 3: 5.1 -
5.11,5.13

Electric l))ipoles: Introduction, Short Electric Dipole, Fields of a Short Dipole
(General and Far Field Analyses), Radiation Resistance of a Short Dipole, Thin
Linear Antenna (Field Analyses), Radiation Resistances of Lambda/2 Antenna.
(Text 3: 6.1 -6.6) L1, L2, L3,L4

Module-5

Loop and Horn Antenna: Introduction, Small loop, Comparison of Far fields
of Small Loop and Short Dipole, The Loop Antenna General Case, Far field
Patterns of Circular Loop Antenna with Uniform Current, Radiation Resistance
of Loops, Directivity of Circular Loop Antennas with Uniform Current, Horn
antennas Rectangular Horn Antennas.(Text 3: 7.1-7.8, 7.19, 7.20)

Antenna Types: Helical Antenna, Helical Geometry, Practical Design
Considerations of Helical Antenna, Yagi-Uda array, Parabola General
Properties, Log Periodic Antenna. (Text 3: 8.3, 8.5, 8.8, 9.5, 11.7) L1, L2, L3

Course Outcomes: At the end of the course, students will be able to:

e Describe the use and advantages of microwave transmission
e Analyze various parameters related to microwave
transmissionlines and waveguides
¢ Identify microwave devices for several applications
e Analyze various antenna parameters necessary for building an
RF system Recommend various antenna configurations
according to the applications

TextBooks:
1. Microwave Engineering - Annapurna Das, Sisir K Das TMH
Publication, 2nd, 2010.
2. Microwave Devices and circuits- Liao, PearsonEducation.
3. Antennas and Wave Propagation, John D. Krauss, Ronald J Marhefka

and Ahmad S Khan,4tSpecial Indian Edition , McGraw- Hill Education
Pvt. Ltd., 2010.

Reference Books:

1.Microwave Engineering - David M Pozar, John Wiley India Pvt. Ltd.
3rdEdn, 2008.

2.Microwave Engineering — Sushrut Das, Oxford Higher Education,
2ndEdn,2015. '

3.Antennas and Wave Propagation — Harish and Sachidananda: Oxford
University Press,2007.
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CEand DEPARTMENT O
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NAME OF THE FACULTY : Dr. BSUREKHA
SUBJECT CODE/NAME : 17EC71/ MICROWAVES AND ANTENNAS
SEMESTER/YEAR/ SECTION : VII/ 1IV/B
ACADEMIC YEAR $2019-2020
Sl Module Topic to be covered Mode of Teaching Aid Number Cumulati | Proposed
No. Delivery of Periods | ve No. of | Date
Periods
1 1 Introduction:Microwave Transmission Lines: Microwave Frequencies, L+AV Zoom 1 1 1/9/20
Microwave devices, Microwave Systems
2 1 Limitations of Conventional Vacuum Tubes L+AV Zoom 1 2 2/9/20
3 1 Velocity Modulation, Reflex Klystron L+AV Zoom 1 3 3/9/20
4 1 Mechanism of Oscillations, Mode Curves L+AV Zoom 1 4 5/9/20
5 1 Problems: Reflex Klystron L+AV Zoom 1 5 8/9/20
6 1 Problems: Reflex Klystron L+AV Zoom 1 6 9/9/20
7 2 S-parameters L+AV Zoom 1 7 10/9/20
8 2 Losses in Microwave Devices and Networks L+AV Zoom 1 8 12/9/20
9 2 Short range Wireless Communications L+AV Zoom 1 9 15/9/20
10 2 Properties of S-Matrix L+AV Zoom 1 10 16/9/20
11 2 Symmetry of Z and Y parameters L+AV Zoom 1 11 19/9/20
12 2 E-Plane Tee & H-Plane L+AV Zoom 1 12 22/9/20
13 2 Magic Tee L+AV Zoom 1 13 22/9/20
14 |2 Problems on Microwave Tees L+AV Zoom 1 14 23/9/20
15 |2 Problems on Microwave Tees L+AV Zoom 1 15 24/9/20
16 |2 Microwave Connectors L+AV Zoom 1 16 26/9/20
17 3 Modes of Propagation, Microstrip lines Characteristic Impedance L+AV Zoom 1 17 29/9/20
18 3 Losses in Microstrip lines L+AV Zoom 1 18 30/9/20
19 3 Ohmic Losses, Radiation Losses L+AV Zoom 1 19 1/10/20
20 3 Friss Formula-Probl L+AV Zoom 1 20 3/10/20
21 1A-1 L+AV Zoom 1 21 6/10/20
22 2 Microwave attenuator L+AV Zoom 1 22 7/10/20
23 2 Microwave Phase shifter L+AV Zoom 1 23 8/10/20
24 3 Parallel Strip Lines L+AV Zoom 1 24 10/10/20




25 3 Coplanar strip lines and shielded strip lines L+AV Zoom 1 25 13/10/20
26 |1 Transmission Line equations and solutions L+AV Zoom 1 26 14/10/20
27 1 Reflection Coefficient and Transmission Coefficient Standing Wave and L+AV Zoom 1 27 15/10/20
Standing Wave Ratio
28 1 Smith Chart L+AV Zoom 1 28 17/10/20
29 1 Single Stub matching L+AV Zoom 1 29 19/10/20
30 3 Antenna Basics: Introduction, Basic Antenna Parameters L+AV Zoom 1 30 20/10/20
31 3 Patterns, Beam Area h L+AV Zoom 1 31 21/10/20
32 3 Radiation Intensity, Beam Efficiency, Directivity and Gain, Antenna L+AV Zoom 1 32 22/10/20
Apertures
33 3 Effective Height, Bandwidth, Radio Communication Link L+AV Zoom 1 33 27/10/20
34 3 Antenna Field Zones & Polarization. L+AV Zoom 1 34 28/10/20
35 4 Point Sources and Arrays: Introduction, Point Sources, Power Patterns, L+AV Zoom 1 35 29/10/20
Power Theorem
36 4 Radiation Intensity, Field Patterns, Phase Patterns L+AV Zoom 1 36 2/11/20
37 4 Arrays of Two Isotropic Point Sources L+AV Zoom 1 37 3/11/20
38 4 Pattern Multiplication L+AV Zoom 1 38 4/11/20
39 4 Linear Arrays of n Isotropic Point Sources of equal Amplitude and Spacing | L+AV Zoom 1 39 5/11/20
40 1A-2 40 9/11/20
41 4 Electric Dipoles: Introduction, Short Electric Dipole L+AV Zoom 1 41 12/11/20
42 4 Fields of a Short Dipole (General and Far Field Analyses) L+AV Zoom 42 17/11/20
43 4 Radiation Resistance of a Short Dipole L+AV Zoom 1 43 18/11/20
44 4 Thin Linear Antenna (Field Analyses) L+AV Zoom 1 44 19/11/20
45 4 Radiation Resistances of Lambda/2 Antenna L+AV Zoom 1 45 23/11/20
46 5 Loop and Horn Antenna: Introduction, Small loop, Comparison of Far fields | L+AV Zoom 1 46 24/11/20
of Small Loop and Short Dipole,
47 5 The Loop Antenna General Case, Far field Patterns of Circular Loop L+AV Zoom 1 47 25/11/20
Antenna with Uniform Current
48 5 Radiation Resistance of Loops, Directivity of Circular Loop Antennas with L+AV Zoom 1 48 26/11/20
Uniform Current
49 5 Horn antennas Rectangular Horn Antennas. L+AV Zoom 1 49 30/11/20
50 5 Antenna Types: Helical Antenna, Helical Geometry L+AV Zoom 1 50 1/11/20
51 5 Practical Design Considerations of Helical Antenna L+AV Zoom 1 51 2/12/20
52 5 Yagi-Uda array L+AV Zoom 1 52 7/12/20
52 5 Parabola General Properties , Log Periodic Antenna L+AV Zoom 1 52 8/12/20
53 5 1A-3 53 14/12/20
54 5 Revision L+AV Zoom 1 54 17/12/20




Text Books:
1. Microwave Engineering — Annapurna Das, Sisir K Das TMH Publication, 2nd, 2010.
2. Microwave Devices and circuits- Liao, Pearson Education.

3. Antennas and Wave Propagation, John D. Krauss, Ronald J Marhefka and Ahmad S Khan,4th Special Indian Edition ,
McGraw- Hill Education Pvt. Ltd., 2010.

Reference Books:
1. Microwave Engineering — David M Pozar, John Wiley India Pvt. Ltd. 3rdEdn, 2008.
2. Microwave Engineering — Sushrut Das, Oxford Higher Education, 2ndEdn, 2015.
3. Antennas and Wave Propagation — Harish and Sachidananda: Oxford University Press, 2007.

WEB MATERIALS:

W1: Basic Building Blocks of Microwave Engineering

https://nptel.ac.in/syllabus/117105130/

W28&3. Microwave Engineering
https://www.youtube.com/watch?v=_SNwJknISXA&list=PLgwJf8NK-2e6A4Mtxud6xPHE1UecxWsHW
W4&S5: Microwave Theory and Techniques

https://nptel.ac.in/courses/108101112/

W6&7: Wave Theory and Antenna
https://www.youtube.com/watch?v=S1rJGgT910k&list=PLNhFkFk6qEgLpDV]i2rZtRHJig2ie)5Gi
W8&9: Analysis and Design Principles of Microwave Antennas
https://nptel.ac.in/courses/108105114/

W10 &11: Antennas

https://nptel.ac.in/syllabus/108101092/

W12,13,14,15:. Advanced Antenna Theory

https://nptel.ac.in/syllabus/117107035/

Details for the teaching Aids

1.Zoom
2.Teamlink

Signature of Course In charge Signature ofModule Coordinator Signawe’(HOD



K.S. INSTITUTE OF TECHNOLOGY BANGALORE
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

LEXRA
NAME OF THE FACULTY : Dr. B.SUREKHA
SUBJECT CODE/NAME : 17EC71/ MICROWAYVES AND ANTENNAS
SEMESTER/YEAR : VII/ IV/A
ACADEMIC YEAR :2019-2020
Sl Module Topic to be covered Mode of Teaching Aid Number Cumulati | Proposed
No. Delivery of Periods | ve No.of | Date
Periods
1 1 Introduction:Microwave Tr Lines: Microwave Frequencies, L+AV Zoom 1 1 1/9/20
Microwave devices, Microwave Systems
2 1 Limitations of Conventional Vacuum Tubes L+AV Zoom 1 2 2/9/20
3 1 Velocity Modulation, Reflex Klystron L+AV Zoom 1 3 3/9/20
4 1 Mechanism of Oscillations, Mode Curves L+AV Zoom 1 4 5/9/20
5 1 Problems: Reflex Klystron L+AV Zoom 1 5 8/9/20
6 1 Problems: Reflex Klystron L+AV Zoom 1 6 9/9/20
7 2 S-parameters L+AV Zoom 1 7 10/9/20
8 2 Losses in Microwave Devices and Networks L+AV Zoom 1 8 12/9/20
9 2 Short range Wireless Communications L+AV Zoom 1 9 15/9/20
10 2 Properties of S-Matrix L+AV Zoom 1 10 16/9/20
11 2 Symmetry of Z and Y parameters L+AV Zoom 1 11 19/9/20
12 2 E-Plane Tee & H-Plane L+AV Zoom 1 12 22/9/20
13 2 Magic Tee L+AV Zoom 1 13 22/9/20
14 |2 Problems on Microwave Tees L+AV Zoom 1 14 23/9/20
15 2 Problems on Microwave Tees L+AV Zoom 1 15 24/9/20
16 2 Microwave Connectors L+AV Zoom 1 16 26/9/20
17 3 Modes of Propagation, Microstrip lines Characteristic Impedance L+AV Zoom 1 17 29/9/20
18 3 Losses in Microstrip lines L+AV Zoom 1 18 30/9/20
19 3 Ohmic Losses, Radiation Losses L+AV Zoom 1 19 1/10/20
20 3 Friss Formula-Problems L+AV Zoom 1 20 3/10/20
21 1A-1 L+AV Zoom 1 21 6/10/20
22 2 Microwave attenuator L+AV Zoom 1 22 7/10/20
23 2 Microwave Phase shifter L+AV Zoom 1 23 8/10/20
24 |3 Parallel Strip Lines L+AV Zoom 1 24 10/10/20 |




25 |3 Coplanar strip lines and shielded strip lines L+AV Zoom 1 25 13/10/20
26 |1 Tr ission Line equations and solutions L+AV Zoom 1 26 14/10/20
27 1 Reflection Coefficient and Transmission Coefficient Standing Wave and L+AV Zoom 1 27 15/10/20
Standing Wave Ratio
28 |1 Smith Chart L+AV Zoom 1 28 17/10/20
29 1 Single Stub matching L+AV Zoom 1 29 20/10/20
30 3 Antenna Basics: Introduction, Basic Antenna Parameters L+AV Zoom 1 30 21/10/20
31 3 Patterns, Beam Area L+AV Zoom 1 31 22/10/20
32 3 Radiation Intensity, Beam Efficiency, Directivity and Gain, Antenna L+AV Zoom 1 32 27/10/20
Apertures
33 3 Effective Height, Bandwidth, Radio C: ication Link L+AV Zoom 1 33 28/10/20
34 |3 Antenna Field Zones & Polarization. L+AV Zoom 1 34 29/10/20
35 4 Point Sources and Arrays: Introduction, Point Sources, Power Patterns, L+AV Zoom 1 35 29/10/20
Power Theorem
36 4 Radiation Intensity, Field Patterns, Phase Patterns L+AV Zoom 1 36 3/11/20
37 4 Arrays of Two Isotropic Point Sources L+AV Zoom 1 37 4/11/20
38 |4 Pattern Multiplication L+AV Zoom 1 38 5/11/20
39 4 Linear Arrays of n Isotropic Point Sources of equal Amplitude and Spacing | L+AV Zoom 1 39 5/11/20
40 1A-2 40 9/11/20
41 |4 Electric Dipoles: Introduction, Short Electric Dipole L+AV Zoom 1 41 12/11/20
42 4 Fields of a Short Dipole (General and Far Field Analyses) L+AV Zoom 42 12/11/20
43 4 Radiation Resistance of a Short Dipole L+AV Zoom 1 43 17/11/20
44 4 Thin Linear Antenna (Field Analyses) L+AV Zoom 1 44 18/11/20
45 4 Radiation Resistances of Lambda/2 Antenna L+AV Zoom 1 45 19/11/20
46 5 Loop and Horn Antenna: Introduction, Small loop, Comparison of Far fields | L+AV Zoom 1 46 19/11/20
of Small Loop and Short Dipole,
47 5 The Loop Antenna General Case, Far field Patterns of Circular Loop L+AV Zoom 1 47 24/11/20
Antenna with Uniform Current
48 5 Radiation Resistance of Loops, Directivity of Circular Loop Antennas with L+AV Zoom 1 48 25/11/20
Uniform Current
49 5 Horn antennas Rect lar Horn Antennas. L+AV Zoom 1 49 26/11/20
50 5 Antenna Types: Helical Antenna, Helical Geometry L+AV Zoom 1 50 26/11/20
51 5 Practical Design Considerations of Helical Antenna L+AV Zoom 1 51 1/12/20
52 5 Yagi-Uda array L+AV Zoom 1 52 2/12/20
52 5 Parabola General Properties , Log Periodic Antenna L+AV Zoom 1 52 8/12/20
53 5 IA-3 53 14/12/20
54 5 Revision L+AV Zoom 1 54 17/12/20




Text Books:
L. Mgcrowave Engineering — Annapurna Das, Sisir K Das TMH Publication, 2nd, 2010.
2. Microwave Devices and circuits- Liao, Pearson Education.
3. Antennas and Wave Propagation, John D. Krauss, Ronald J Marhefka and Ahmad S Khan,4th Special Indian Edition ,
McGraw- Hill Education Pvt. Ltd., 2010.

Reference Books:
1. Microwave Engineering — David M Pozar, John Wiley India Pvt. Ltd. 3rdEdn, 2008.
2. Microwave Engineering — Sushrut Das, Oxford Higher Education, 2ndEdn, 2015.
3. Antennas and Wave Propagation — Harish and Sachidananda: Oxford University Press, 2007.

WEB MATERIALS:

W1.: Basic Building Blocks of Microwave Engineering
https://nptel.ac.in/syllabus/117105130/

W28&3. Microwave Engineering

https://www.youtube.com/watch?v= SNwJknISXA&list=PLgwIf8NK-2e6A4Mtxud6xPHE1Uecx WsHW
W4&S5: Microwave Theory and Techniques

https://nptel.ac.in/courses/108101112/

W6&7: Wave Theory and Antenna
https://www.voutube.com/watch?v=SlrJGgT910k&list=PLNhFka6qEngDViinZtRHJigZieJSGi
W8&9: Analysis and Design Principles of Microwave Antennas
https://nptel.ac.in/courses/108105114/

W10 &11: Antennas

https://nptel.ac.in/syllabus/108101092/

W12,13,14,15:. Advanced Antenna Theory

https://nptel.ac.in/syllabus/117107035/

Details for the teaching Aids

1. Zoom
2.Teamlink
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KSIT Bangalore

ASSIGNMENT-1
Academic Year 2020-2021
Batch 2017-2021

Year/Semester/section IV/VIil/A&B

Subject Code-Title

17EC71-Microwaves and Antenna

Name of the Instructor Dr.B.Surekha Dept | ECE

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Assignment No: 1
Date of Issue: 4/09/2020

Total marks:20
Date of Submission:1/10/2020

SL.No

Assignment Questions

K
Level

Cco

Marks

1.

Interpret the high frequency limitations of conventional vacuum
tubes.

Evaluating (K5)

Cco3

2

2.

a) Explain the construction and working of a microwave tube that
can be used as a low power microwave oscillator.

b) Evaluate the mechanics of oscillation in Reflex Klystron with
schematic. Describe the different mode curves in the case of
reflex klystron

Evaluating (K5)

co3

4

Interpret the high frequency limitations of conventional vacuum
tube / transistors? A Reflex Klystron is to be operated at 10GHz

with dc beam voltage 300V, repeller space 0.1 cm for 1% mode.

Estimate Premaxand corresponding repeller voltage for a beam
current of 20maA.

Evaluating (K5)

cos3

a) Compare six types of co- axial connectors with their frequency
ranges.

b) Distinguish the following losses in microwave circuits/devices in
terms of S-parameters: i) Insertion loss ii) Transmission loss iii)
Reflection loss iv) Return loss.

Evaluating (K5)

co3

a) State and derive the properties of S-parameters.
b) Show that impedance and admittance matrices are symmetrical
for a reciprocal junction.

Evaluating (K5)

co2

Pedagogy Activity
(Pick and Speak)

Evaluating (K5)

co4

QA

3

Signature of Codrse Incharge

O\

Signature o
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ASSIGNMENT 1SCHEME
2020 - 21 ODD SEMESTER

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

a)
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Explanation

Reflex klystron modes '
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Degree B.E Semester] : | VII
Branch ECE Course Code : | 17EC71
Course Title MICROWAVES AND ANTENNAS Max Marks| | 10
Q.NO. POINTS MARKS
L5
Input
Interelectrode ucabécitancés, Lead |nductances, Transit time delay, Gain-BW product,
Radiation losses
2 4




Premax =0.398 V,lo/N=1.365 watts

VR= p—

Vz=367.08 volts

a) Typs: N,BNC,TNC,SMA,APC-7, APC 3.5 o
Comparisons in terms of Sex, dielectric in mating space, Impedance, frequency rang
b)

a The sum of the products of each term of any row or column multipfied by the complex
conjugate of the cofresponding terms of any other row or column is zero. i.e.,

then the

b)




6 Pedagogy Activity 4
Pick a topic which is already covered in the class and Speak about it

Make PPT.

Use any video conferencing tool, share PPT, explain the topic with audio and video ON.

Signature of Course’Tn charge . Signatu D ECE




KSIT Bangalore

ASSIGNMENT-2

Academic Year | 2020-2021

Batch 2017-2021
Year/Semester/section IV/VIl/A&B :
Subject Code-Title 17EC71-Microwaves and Antenna
Name of the Instructor Dr.B.Surekha | Dept | ECE

DEPARTMENT Of‘ ELECTRONICS AND COMMUNICATION ENGINEERING

Assignment No: 2
Date of Issue: 16/10/2020

Total marks:20
Date of Submission:5/11/2020

SI.No

Assignment Questions

K
Level

Cco

Marks

l.

a) Analyze with the aid of diagram, E-plane and its S-Matrix.
b) Analyze with the aid of diagram, H-plane and its S-Matrix.

Applying (K3)

co1

2

2.

a) Examine the features and functions of magic tee. Simplify its s-

matrix.
b) Examine S-parameters in terms of impedance when each line is

| matched terminated, given a two-transmission lines of

characteristic impedance Z; and Z; are joined at plane PP".

Applying (K3)

co1

a) Find the power delivered to the loads 40 ohms and 60 ohms
connected to arms 1 and 2 when 10mW power is delivered to
matched port 3 of a H-plane T- junction. Assume characteristic
impedance of line = 50 Ohm.

b) Examine the power delivered through each port when other
ports are terminated in Matched load if a 20mW signal is fed into
one of the collinear ports 1 of a lossless H-plane T junction.

Applying (K3)

co1

a) Inspect the working of precision type attenuator with the help of

-neat diagrams.

b) Inspect the working of phase shifter with the help of neat
diagrams.

Applying (K3)

co1l

a) Derive the transmission line equations by the method of
distributed circuit theory.

b) Find i) characteristic impedance ii) propagation constant for a
transmission line having the parameters, R=2 /m, G=0.5 mmho
/m, f=1GHz, L=8nH/m. C=0.23pF/m.

c) Find i) Reflection coefficient ii) Transmission coefficient, when
a certain transmission line has a characteristic impedance of 75 +
j0.01Q and is terminated in a load impedance of 70+ j50Q.

Applying (K3)

co1l

a) Apply smith chart to identify the location and length of a single
stub nearest to the load to produce an impedance match when a line

| of 400X is connected to a load of 200 + j300Q2, which is excited by

a matched generator at S00MHz

b) Apply Smith chart to determine the VSWR, first Vinax, first Vimin
from the load, given the normalized load impedance Zi=1+jl,
operating wavelength A=5 cms

Analyzing (K4)

co2

Pedagogy Activity-2
(Prepare the Module wise list/chart of the Formulas for
Microwaves chapters)

Analyzing (K4)

co2

&
Signature of Course Incharge
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c K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

(KST T ASSIGNMENT 2
SCHEME

Degree : BE Semester : VIIA&B
Branch : ECE Course Code : 17EC71
Course Title : MICROWAVES AND ANTENNAS Max Marks : 30

Q.NO. | POINTS MARKS

1(8) : S Su S 2

‘ [Si [:gm 5;9 -:.;] weerer- EQuation 8

We can say that we have four . ing the 'y property.

From the Unitary property

Su Sw  Ss'] [Sho Sk S 100
S S =Suf [Sho Sh =Su| =10 1 0
Su =Su. 0.0 |sy —sgoo0 | loo1

Baaia fhate o
LsT= |3
L SR
EENE
Fig
Exp
1(b) TR !
= St Sip S| |
,{S]: S13 Sy Si
S S 0 ’
Usage of identity property
‘ S
2 2 5
VRt |
Bl=|-3 3754
A2 80000
V2 42
Fig 7
Exp
200) T7 - 3
. ' Su. Sz S Sul

Sz Spi3 0 0

;[S]: Sip Sy S —Su
:’ Sy =84 0 0

Use of Identity Property




2}

3 [3]=

c o r-l-‘ulr‘
° oSk

B o S
Bk o o

Fig
Exp

2(b)

Fig
S11=22-21/21+23
S12=221 [z342;
S22=21-2:/21422
S21=222/21+22

3(a)

Fig
R1=40-50/40+50=1/9
R2=60-50/60+50=1/11
P1=P(1-(R1)?)=4.93mw
P2=P(1-(R2)?)=4.95mw

1 3(b)

Fig

P1=p[1-(s11)?] =15mw
P2=P(s21)*>=5mw
P3=P(s31)>=10mw

4 (a)

Fig
Equations

Explanation




4 (b)

input /4 plate " Rotary 42 plate ‘ O":upul‘aili blm
Fig. 6.27  Precision rotary phase shifter
Fig
Equations
Exp Ianatio n
5(3) l(Z,C) RAZ LAz i(Zt Az, L)
< y ! i N R +
v(z, t) Gaz ¥ -[CAz Lv(z+ Az, )

Tig. I. .f.\mip«ud element cireuit model of transmission line
L and KCL on thu circuii givcn in Fig.- 1, we get:

: . S
u(z.t) RAn(z )~ LAz-»—%ZE——— v(z+A2.t)-—0

SN v e R
‘ E(z,t_)—~GA7.v(:/,+Az,c)-CA __(,z_%—_;&_)_ !(7:+Az,,t)=ﬂ.

! V(Z, t) Re[V(a)e’“‘} |

» l(z.t:) Re{t(z)ef“l 3




V@)=V e ™ + Vg

1) = Ite™r + ;"

5(b)

Given R=2 Q/m ,G=0.5 mmho /m, f=1GHz, L=8nH/m. C=0.23pF/m.

Z = ”“M = 181.39L8.40=179.44+j26.5
G+jwC

y = JR+jwL)(G +jwC) =0.277L79.31 = 0.051 +/0.273

5(c)

o=75 +j0.01Q, Zi= 70 +500
[=(Zu-Z0)/(21+20)=0.33176.68=0.08+]0.32
T=22/(20+20)51.12L16.51=1.08+/0.32

6(a)

7=0.5+]0.75, Yi=0.62+-j0.88, Yo=1+j1.3, Ys=-j1.3
d=.5\-0.36A+0.16 A=0.31 A,
1=0.355 A-0.25 A=0.105 A

6(b)

Fig.

Zi=1+j1

VSWR=2.6

d1 (Vmax)=0.25 A-0.162 A=0.44 cm
d2 (Vmin)=0. 5 A-0.162 A=1.69 cm

Signature of course in charge

£

Signature of Module Coordinator
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| Year/Semester/section | IV/VII/A&B

| Subject Code-Title

17EC71-Microwaves and Antenna

| Name of the Instructor Dr.B.Surekha ' Dept | ECE

KSIT Bangalore
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
ASSIGNMENT-3
Academic Year 2020-2021
Batch 2017-2021

' Assignment No: 3
Date of Issue: 1/12/2020

Total marks:20
Date of Submission:30/12/2020

|
1

| SLNo |

Assignment Questions

K
Level

' co

| Marks

1.

| a) Explain i) Directivity ii) Gzin iii) Beam Arez iv) Beam efficiency

v) Effective aperture
b)Deduct expression for radiation resistznce of short electric dipole

Evaluating(K5)

co4

4

2) Prove that the radiation resistance of 2 linear zntenna with sinusoidz)
current distribution is equal to 730

b) Deduct the expression for field of dipole in generzl for the case of
thin linear zntenna

c) Prove that the maximum effective aperture of A/2 dipole zntennz is
0.13 32

Evaluzting(K5)

Cco4

2) Deduct power theorem and its application to zn isotropic source.
b) Deduct the field expression of two isotropic point sources of same
zmplitude znd phase.

Evaluzting(K5)

2) Deduct zn arrzy factor expression in czse of linezr arrzy of n isotropic
point sources of equzl zmplitude znd spacing.
b) Explain the principle of pattern muitiplicztion with zn exzmple.

Evaluzting(K5)

Ccos5

3) Deduct the expression for strength E$ znd Hs in case of smzll loop.
b) Prove that the radiation resistance of smzll loop is 31171 (A/277

Evzluzting(K5)

cos

Explain

z) Yzgi-Udz Antennz

b) Heliczl Antennz

¢) Pzrzboloid Antennz
d) Log-periodic zntennz

Evaluzting(K5)

e
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Degree : BE Semester : VIIA &B
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Q.NO. [ POINTS MARKS

1(a) |i) Directivity 4

ii) Gain

iii) Beam Area

iv) Beam efficiency
v) Effective aperture
2 (a) 4
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3(a)

P= #Swﬁ': #S,ds

where

P = power radiated, W
Sr = radial component of average Poynting vector, W m~2
ds = infinitesimal element of area of sphere (see Fig. 3—25)
=rtsingdf dp, mt

For an isotropic source, S, Is independent of 8 and ¢ so )

P=S,.#ds=8,x4m'2 (W)

and
P

“gz W)

S

Radiation Intensity
The radiation intensity U is expressed in watts per unit solid angle (W sr?).
The radiation intensity is independent of radius.

r’S, = P/4n=U (W/sr)
P=4mn U

For an isotropic source :
P =4nU, (W)
where Uo = radiation intensity of isotropic source, W sr™%.
the power theorem may be restated as follows:
The total power radiated is given by the integral of the radiation intensity over a
solid angle of 4t steradians.




3(b)

Ege~A%? (trom source 2)

Eqe~X%2) (trom source 1)

B,

| E = Ege—i¥ 4 Egeti¥P

e+j¢/2 + e‘j v/2

which by a trigonometric identity is |
d, j
E=2Eocus%=ZEoCOS(7°°s¢) i
Let 2Ec=1and d=A/2 *
dr= B=(2r/A) M2)=r |
|
E — cos (% cos ¢) H
Explanation and Derivation i
a0 i
, To distant point ‘

: Y
o> |
T——d——l——d—-l——v d—-lv TS T e¢=o f
1 2 3 4 5 n - '

E=1+4eV 462 4 3% . 4 iy

£ _ Lsinty/2)

n sin(y/2) Array factor Derivation




}/

Short
dipoles

1/\ ¢
|
|

d—] X

short dipoles oriented parallel to the x axis

Both sources 1 and 2 have field patterns given by Eo = E sing.
Substituting in the equation for, General Case of Two Isotropic Point
Sources of Equal Amplitude and Any Phase Difference,

E = Eo(e/¥/? + e7/¥/?) = 2Eq cos%

Where
W =d,cosp+34

Ex: Eo = E sind, d =A\/2 and the phase angle 6=0
dr=Bd=(2n/A)(A/2)= Tt
W =d.cos$ + )
W= nCos®
7T
E = sin ¢ cos Z cos qb)

This result is the same as obtained by multiplying the pattern of the
individual source (sin ¢) by the pattern of two isotropic point sources (cos

b/2).




"5 (a)

(@ ®)
Figure 7-1 Circular lobp (a) and
square loop (b) of equal area.

Fig-
j6Qb,

K‘u=% ® ;gwmm
where [] ts the retarded curent on the dipole and 0
r 8 the distance from the dipole. Substituting (6) in
(5) then gives umm\“/

> st y
£,  S0rlf1Ld, sno - F———— \bpole2

ra

However, the length L of the short dipole is the same
asd, thatls, L = d. alsp that dr = 2rdfa
and that the area A of the Joop is 4Z, {7) becomes

Figure 7-3 Construction for finding far
field of dipoles 2 and 4 of square loop.

120x2[{]stn@ A
Smallloop Fy= +ﬁ

FarEy fiokd @

Hy= Ey _ nlllsing A
1 ro a2

Derivation and explanation

5(b)

,Z
p=%m
5, =3}|HReZ
15n(Balp)? -
S, = #J?(pasine)

2 2 px
P=f/s,d:=157r(ﬁaln)ju j; T} (Basing)sina do dp




3 4
P = 30n%(Baly)? [) J(Pasin6)sin0 do

In the case of a loop that Is small in terms of wavelengths, the approximation of (7-
Thus (5) reduces to

15 o
P= ?nz(ﬁa)‘lgﬁ sin?0do = l(ln’zﬂ‘a‘lg
Since the area A = wa?, (6) becomes
p=10p'A%1¢

Assuming no antenna losses, this power equals the power delivered to the loop term
Therefore,

ﬁ)z___ 4,2,2
Ry = 108'A%4

diameter of helix (center to center)
circumference of helix = & D

= spacing between turns (center to center)
= pitch angle = arctan S/w D

length of 1 turn

= number of turns

SR UwAY
|

axial length = nS
diameter of helix conductor

Il

LN
Il

C=xD

and
Re= 31171 ( A 2—1970‘ «)
Smiall = SR} T Radiation
lo 2 resistance
Y e R 31,200(i) @
AZ
6(a)
| 15 I
I=04752 046 0.44) 0.44x 0.43% 0401
T |« 0.254\~H>D,31A—~ *—G.Bﬂ*l'*‘ 0314 —L 31 ‘!
e
N 300p [etal boo t
ll ine 001 ”Io.ou
Reflector  Driven e —pieade
element
Explanation
6(b) . .
Surface of imaginary
helix cylinder ., I




:

d={25n5,

1"

f— —
iy
gro
::m plane plane
(circular or
square)
On
(a) (b) (d)
Explanation
6(c) 7 Parabola g oA
) o/ |
Path 1 ¢ /\ ¢ /\ : ’
[) e F m;x \F | | s
L Vertex / Focus :
Path 2 | prane :
wavefront i
1
Directrix \
fecor P\
rture
plane
(a) (b) (c) Act
Flgure 9-18 Parabolic reflectors.
: PF =PQ
PS=QS-PQ
PF+PS=PF+QS-PQ=QS
Explanation
6 (d)
_ i =h) 2 SRR
tana = T and the tooth-width parameter
rn
ke = -
Log-periodic dipole array
lnaqive (stop)
Active region (/> A/2)
(radiating)
Inactive i P
(transmission line) region {/ = A/2)
region (I < A/2)
——
ln-H
—_ kn = F
Iy




41,000
HPBW (H pl —
(H plane) < Dxgp (e [ 7
For the antenna of the example D = 5, since logyy 5 = 7 dBj, so
. HPBW ( plane) < 2h000 _
plane) < = 5 = 87
ang < 1= /B1/2)
5
Taking 4,41 = 1/2 (when active) we have
] {1‘ el 1-Q/k)
s tang = ————
4n
]_n Lut where
/\u 2 2 a = apexangle
\ k = scale factor
1 ), = spacing in wavelengths shortward of A /2 element
Ing1 _ Sny1 B
L, Sn '
3M

\- (
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I SESSIONAL TEST QUESTION PAPER 2020 - 21 ODD SEMESTER

SET-A
ush [ [ [ [T [ [[T]]
Degree B.E Semester : VIIA&B
Branch ECE Course Code 17EC71
Course Title MICROWAVES AND ANTENNAS Date : 5-10-2020
Duration 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
Q . Co K-
No. Question Marks mapping Level
PART-A
Estimate Premax and corresponding repeller voltage for a beam
1 current of 20mA, and if a Reflex Klystron is to be operated at 6 o3 K5
(@) 10GHz with dc beam voltage 300V, repeller space 0.1 cm for 1 3/4 [Evaluating]
mode.
(b) | Evaluate different types of losses in micro strip lines. 12 Co3 [Evalﬁiting]
OR
Interpret with neat diagram, the structure and field pattern of K5
2(a) | microstrip line and derive expression for characteristic impedance' 6 Cco3 [Evaluating]
Zo'
(b) Evaluate the construction and working of a microwave tube, along 12 Co3 K5
with modes of oscillations. [Evaluating]
PART-B
C ix t f co- axial t ith their f
3(a) ompare six types of co- axial connectors wit eir frequency 6 Co2 K4-
ranges. [Analyzing]
(b) | Deduct Friss Formula for transmission problem. 6 co4 [Evallli:ting]
OR
Interpret the high frequency limitations of conventional vacuum K4
4(a) tube / transistors? 6 G08 [Analyzing]
Determine the power received by the receiving antenna, if the
effective apertures of transmitting and receiving antennas in a g
22 2 K
(b) | communication system are 84 and 124 respectively. With a| 6 co4 [Evaluating]
separation of 1.5km between them. The EM wave travelling with
frequency of 6 MHz and the total input power is 25KW.
0y
/7"
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@ K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

IS 1T I SESSIONAL TEST QUESTION PAPER 2020 - 210DD SEMESTER
SCHEME AND SOLUTION SET A

Degree : B.E Semester : VIIA &B
Branch : ECE Course Code : 17EC71
Course Title : MICROWAVES AND ANTENNAS Max Marks : 30
Q.NO. | POINTS ‘ MARKS
1(a) b. PRFMax =0.398 Volo/N=1.365 watts 6

VR=6.74 X 1076 X f X I X % =367.08 volts

(3+3)M

1(b) Power losses

Dielectric Losses

Ohmic losses

Radiation losses (4+2+3+3)M

2(3) m:&-’:glar 6

12

Ground planc

Comparison method
Comparing with a wire over ground, i ["‘"‘*‘] O—"L
T

For a wire over ground, :{
A
" 5
# I S,

60 4k
Z = In— forh »d
Ve  d —

Changes for microstrip lines,

The effective permittivity will be €. = 0.475¢, + 0,67

Other relation will be d = 0.6Tw (0.8 + -:;) t/w<0.8
87 5.98h

L= et [O-SW + l] forlh = 0Re)

€W [derived by Assadourian] (1+1+4)M




12

‘ R i m
Pr P
p= P=—"L_@G A
47&2 = ARZ G,k 47:R2 r MSM
22 PG, Ggc?

or equivalent formula 2M

2(b)
 (1.5+1.543)M
BOE
e
8
S
F
0
3 b’ )
o
07 11
o8
h v ..
Explanation (2+4)M
3(a) Types: N,BNC,TNC,SMA,APC-7, APC 3.5 -1M
Comparisons in terms of Sex, dielectric in mating space, Impedance, frequency range,
features-(1+1+1+1+1)M
3(b)




4(3) ?
Input <
Interelectrode capacitances, Lead inductances, Trahsit tlr;éhdélg'yj ‘Gﬂ/’;in-BW product,
Radiation losses (2+4) M
4(b) 6
=c/f=50m M

Pr=PtAetAer/r2A2=2.67Kw 3M

=T34 g

/7/
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I SESSIONAL TEST QUESTION PAPER 2020 - 21 ODD SEMESTER

SET - B
usv [ [ [ [ [ [T ][ ][]
Degree : B.E Semester : VIIA&B
Branch : ECE Course Code : 17EC71
Course Title : MICROWAVES AND ANTENNAS Date : 5-10-2020
Duration 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
\ : co K-
N%. Question [ Marks | napping | Level
PART-A
1(a) | Estimate the repeller voltage, electronic efficiency, and output 6 C03 K5
power if a reflex kystron is operated at 9GHz with a DC beam [Evaluating]
voltage of 6000 v for 1 % mode, repeller space length of Imm, and
dc beam current of 10 mA. The beam coupling coefficient is
assumed to be 1.
(b) | Evaluate the working principle and mechanics of oscillation in 6 C0o3 K5
Reflex Klystron with schematic. Describe the different mode [Evaluating]
curves in the case of reflex klystron
OR
2(a) | Compare the following losses in microwave circuits/devices i) 6 Cco3 K5
Insertion loss ii) Transmission loss iii) Reflection loss iv) Return [Evaluating]
loss
(b) | Evaluate different types of losses in micro strip lines. 6 C03 |K5
' : [Evaluatin
PART-B
3(a) | Compare six types of co- axial connectors with their frequency 6 Cc02 K4
ranges. [Analyzing]
(b) | Deduct Friss Formula for transmission problem. 6 Co4 K5
[Evaluating]
OR
Inspect that impedance and admittance matrices are symmetrical | 6 Cc02 K4
4(a) . . . : .
for a reciprocal junction. [Analyzing]
Estimate the power received by receiving antenna kept at a 6 CO4 K5
(b) | distance of 100 km by a transmitter radiating at 3 MHz. Assume ' [Evaluating]
G=40 and Gg=15 and Py=1000 Kw
T
e “{F (2
/—('"/":\u/;v«‘?-

A\

\J
Signature of Course In charge Signature of Module Coordinator Signature of HOD




@ K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I SESSIONAL TEST QUESTION PAPER 2020 - 210DD SEMESTER

KSIT
. SCHEME AND SOLUTION SET B
Degree : B.E Semester : VIIA &B
Branch : ECE Course Code : 17EC71
Course Title MICROWAVES AND ANTENNAS Max Marks : 30
Q.NO. | POINTS MARKS
1(a) b. PRFMax =0.398 Volo/N=1.364 watts 6
VR= —— 249 volts
Efficiency=0.398/N=22.74%(2+2+2)M
i 12

1 (b) —~—-—— ) ——‘_‘ Repaller R
, T 7 i
Il
‘[\/ '\b [::/ RFnuipul

B i

JVR (‘/avnyanodoA Lo

Y L ‘ ) /}/

T
[\’W‘*rm\“*\ 67

N/ o
I- Electron gun

Explanation

-.IQ

Accolerating grid G

M=

(2+4) R

oot ModezT : ms-}

++ Cenbre polnt> 4 ahe g
ofmode SEae
R

power i 8

Distance from
cavity gap

g | ':*‘"" ,‘ Benl

range PR [ o ok
" ]‘qu’ mug \ i
Oerz atrien ry A fraquency of
RS 3 \ A \ (ﬂ\ily.e& ]

L 1. i ‘m,«m“‘

Cavity grid voltage

- Réfle{? s .modes. M 5;:£:ctunlngandouq;ut modepowero!areﬂqx

(1.5+1.5¢3)M

Explanation




2(a)

2(b)

3(a)

(4*1.5)

6M

Power losses
Dielectric Losses
Ohmic losses

Radiation losses (4+243+3) M

2m

Types: N,BNC,TNC,SMA,APC-7, APC 3.5
Comparisons in terms of Sex,
features-(1+1+1+1+1)M

-1M
dielectric in mating space, Impedance, frequency range,

3(b)

: i R : 1M
P
.p = T = PTZ GTAER
T AR 4R

3M

4(a)

or equivalent formula 2M

(2+4) M




4b)

/\:C/f=1°0m
Pr=PtAetAer/r2\2=3 79K\ "
. _ 3ImM
qﬂﬁ
=7 W

el

{

RER I \
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I1 SESSIONAL TEST QUESTION PAPER 2020 - 21 ODD SEMESTER

SET-A
~ (s [ T[T T[T ][]
Degree B.E Semester : VIIA&B
Branch ECE Course Code : 17EC71
Course Title MICROWAVES AND ANTENNAS Date : 17-11-2020
Duration : 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
e co K-
N%. Question Marks mapping Level
PART-A
1(a) DeﬁYe the transmission line equations by the method of distributed 6 co1 K3
circuit theory. [Applying]
Find i) characteristic impedance ii) propagation constant for a K3
(b).| transmission line having the parameters, R=2 Q/m, G=0.5 mmho 6 co1 Applyi
/m, f=1GHz, L=8nH/m. C=0.23pF/m. [Applying]
Apply smith chart to identify the location and length of a single
© stub nearest to the load to produce an impedance match when a line 6 co1 K3
of 400 is connected to a load of 200 + j300L2, which is excited by [Applying]
a matched generator at 00MHz.
OR
Find i) Reflection coefficient ii) SWR, when a certain transmission K3
2(a) | line has a characteristic impedance of 6 co1 Applyi
50 + j0.012 and is terminated in a load impedance of 73- j42.5Q. [Applying]
Apply Smith chart to determine the VSWR, first Vimax, first Vmin K3
(b) | from the load, given the normalized load impedance Zy=1+jl, 6 co1 Applyi
operating wavelength A=5 cms. [Applying]
Find the power delivered to the loads 40 ohms and 60 ohms
connected to arms 1 and 2 when 10mW power is delivered to K3
(c) | matched port 3 of a H-plane T- junction. Assume characteristic 6 co1 .
impedance of line = 50 Ohm. [Applying]
PART-B
3(a) | Analyze with the aid of diagram, E-plane and its S-Matrix. 6 C02 [ Anall(;in gl
(b) Ipspect the working of phase shifter with the help of neat 6 Co2 K4
diagrams. : [Analyzing] |
OR
4(a) Exaxpine the features and functions of magic tee. Simplify its s- 6 o2 K4
matrix. ' [Ana]yzixﬁl_
Examine S-parameters in terms of impedance when each line is K4
(b) | matched terminated, given a two-transmission lines of | 6 coz .
characteristic impedance Z; and Z; are joined at plane PP". [Analyzmg]
Note:

1. Strictly rename your pdf as “Section_USN_MWA_IA2”
Ex: A_1KS16EC038_MWA_IA2

2. Mail the renal

f to Email: surekhaborra@ksijt.edu.in

)
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SCHEME AND SOLUTION SET A

VII A &B
17EC71
30

Degree : B.E Semester
Branch : ECE Course Code
Course Title : MICROWAVES AND ANTENNAS Max Marks

Q.NO. T POINTS ' _ MARKS
) : : ..A

\ Az i :
Pig. L Lumpadelum-nluumunodelul lmummsmn Imu X

L and KCL on the cmcun glven in Fig. l we get

v(z. t) - RM(Z. c) LA D:f;t ) —v(z+ Az, r) =0

: Az,
iz, 1) — Gsz(z +Az,8) — (‘Aagg—(f-i—— 2

:{av(z, 05 ( s Latgzt,:)]

: ,0) = Re{V(2)e/ot)
[31‘(2,:)__6 o z't)] §V(z ) = Ref] (7Je } E
' — 6 ‘fgz:t_)"iie-{(_z)_ez“:‘; ; 1M

~y2V() 0

V()
dz?
d?l @
dz*

v<zj= e e

2I() 0

, I(z) = lse it lge

Explanatlon after every step, 1M

M

v, T
e-o1 e-o?

Caid
ey

A [N
0 0
(a) Voltage wave {b) Current wave

Fig of standing waves 1M

1(b) Given R=2 Q/m ,G=0.5 mmho /m, f=1GHz, L=8nH/m. C=0.23pF/m. : 6

_ |RHjwL _ _ .
Zy = ’—Gﬂwc = 181.39L8.40=179.44+j26.5

= JR +jwL)(G + jwC) =0.277L79.31 = 0.051 + j0.273 (3+3)M

1(c) Smith chart indicating total lengths, proper marking and drawings 6
2,=0.5+j0.75, Y1=0.62+-j0.88, Yd=1+j1.3, Ys=-j1.3
d=.5A-0.36A+0.16 A=0.31 A,




1=0.355 A-0.25 A=0.105 A (141+1+1+1)M
Fig of stub-1m

2(a) Z,=50 +j0.01Q, ;= 73- j42.50
I=(2-20)/(21+20)=0.377L-42.7°
SWR=1+/1-T =221 (2.5 +2.5)M
2(b) Fig. Smith chart indicating total lengths, proper marking and drawings
Z=14j1
VSWR=2.6
d1 (Vmax)=0.25 A\-0.162 A\=0.44 cm
d2 (Vmin)=0. 5 A-0.162 A=1.69 cm (2+1+1+1+1)M
2(c) Fig -2M
R1=40-50/40+50=1/9 -1M
R2=60-50/60+50=1/11 -1M
P1=P(1-(R1))=4.93mw -1M
P2=P(1-(R)))=4.95mw  -1M
3(a)
sereeee EQuation 8
Wa can say that we have four unkn @ the sy Y pProparty.
From the Unitary property
1M
) im
Fig iM

Exp im




Rotary sacion |~ 1/,
{0 *Plane otmph!pm. Y

Input 2/a plate S Ramy ilg&te v A pulﬁua}i;lqu' /
Fig. 6.27 . Precision rotary phase shifter. @l
i RS I S s e N 2 S : i
Fig M

Equations with derivations 3m
Explanation 2M

@ Sn S Su

18] = Si2 Sm Su ;—3‘11‘1,‘,

Si3 S
‘ Su —Su
Use of Identity Property
T e
, | 0 0 %
R 2L 0
1
A
Fig
Exp
ab) | Fig -2M

Su=zz-z1futzz -1M
S12=221 /1122 -1M
Sn=11-12/ 1122 -iM
Su=2z2f71+22 -1M
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
11 SESSIONAL TEST QUESTION PAPER 2020 - 21 ODD SEMESTER

SET -B
lusv [ [ [ T[T T[]
Degree : B.E Semester : VIIA&B
Branch : ECE Course Code : 17EC71
Course Title : MICROWAVES AND ANTENNAS Date : 17-11-2020
Duration 90 Minutes MaxMarks : 30
Note: Answer ONE full question from each part.
. co K-
N%. Qgestlon Marks mapping Level
PART-A
| Apply Smith chart to determine the VSWR, first Vmax, first Vmin K3
1(a) | from the load, given the normalized load impedance Zp=1+jl, co1 Appl
operating wavelength A=5 cms. [Applying]
Apply smith chart to find the location and length of a single stub
(b) nearest to the load to produce an impedance match when a line of co1 K3
| 400Q is connected to a load of 200 + j300L2, which is excited by a [Applying]
matched generator at S00MHz.
© Interpret the structures and characteristic impedances of coplanar co1 K3
strip line sand shielded strip lines [Applying]
OR
Find i) Reflection coefficient ii) Transmission coefficient, when a K3
2(a) | certain transmission line has a characteristic impedance of 75 + co1 Applvi
j0.01Q2 and is terminated in a load impedance of 70+ jSOQ. [Applying]
Find i) characteristic impedance ii) propagation constant for a K3
(b) | transmission line having the parameters, R=2 &/m, G=0.5 mmho co1 Applvi
/m, f=1GHz, L=8nH/m. C=0.23pF/m. [Applying]
© Derive the transmission line equations by the method of distributed co1 K3
circuit theory. [Applying]
PART-B
3(a) | Analyze with the aid of diagram, H-plane and its S-Matrix. Cco2 [ Anall(;zin gl
(b) Inspect the working of precision type variable attenuator with the co2 K4
help of neat diagrams. [Analyzing]
OR
4(a) Examine the features and functions of magic tee. Simplify its s- Co2 K4_
matrix. [Analyzing]
Examine the power delivered through each port when other ports
(b) are terminated in Matched load if a 20mW signal is fed into one of | co2 K4
the collinear ports 1 of a lossless H-plane T junction. [Analyzing]
Note:
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II SESSIONAL TEST QUESTION PAPER 2020 - 21 ODD SEMESTER

@ K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
LEIL
SCHEME AND SOLUTION SET B

Degree : B.E Semester : VIIA &B
Branch : ECE Course Code : 15EC71
. Course Title : MICROWAVES AND ANTENNAS Max Marks : 30
Q.NO'. POINTS MARKS
1(a) Fig. 6
Zi=1+j1
VSWR=2.6 .
d1 (Vmax)=0.25 A-0.162 A=0.44 cm
d2 (Vmin)=0. 5A-0.162 A=1.69 cm (2+1+1+1+1)M
1(b) | Z=0.5+0.75, 6
Y1=0.62+-j0.88,
Yo=1+j1.3, Ys=-j1.3
d=.5A-0.36A)+0.16 A=0.31 A,
1=0.355 A-0.25 A=0.105 A (1+1+1+1+1+1)M
1(c) « Coplanar striplines , 6
7= 2P
‘94,15 (w Cr )-l
= x4 -—L
=7 \a* * s55ae,
where X -T:l;ﬁ
£ = 1he sip thicknoss
d = tho disunce bafween the (wo ground plancs
G BB 10 k4 ) = (K 1) b K )] and b e g o
clisace in pH/m
343
2(a) | Z,=75+j0.01Q, 6
Zi=70 +j50Q
M=(Z1-20)/(Z1+Z0)=0.33L76.68=0.08+j0.32
T=22Z./(Z1+Z0)=1.12L16.51=1,08+j0.32 (3+3)M
2(b) Given R=2 Q/m ,G=0,5 mmho /m, f=1GHz, L=8nH/m. C=0.23pF/m. 6
Y _ R+jwL _ _
Zy = !—auwc = 181.3908.40=179.44+j26.5
y =R +jwL)(G + jwC) =0.277L79.31 = 0.051 + j0.273 (2.5 +2.5)M




2(q)

3(a)




3(b)

Esin o
SLAIBRRE T

Fig ™M
Equations iM

4(a)

Explanation 2m

[S] S SIZ S22 513
Slg 313 0
S =Su 0

Use of Identity Property

sl

oo "éq[yu(!.;l’— !

Fig
Exp

4(b) -

Fig 1M

P1=p[1-(s11)’] =15mw M
P2=P(521)*=5mw iMm
P3=P(s31)2=10mw im

e

Si nature 'qyto]ur:e in charge Signature of MoWinator
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
111 SESSIONAL TEST QUESTION PAPER 2020 - 21 0DD SEMESTER

SET-A ‘
s | [ I [ [ [T []]]
Degree : BE Semester : VII
Branch : ECE Course Code : 17EC71
Course Title : Microwave and Antennas Date : 11/1/21
Duration 90 Minutes . Max Marks : 30
Note: Answer ONE full question from each part.
co K-
Q No. Question Marks mapping Level
PART-A
1(a) Deduct power theorem and its application to an isotropic source, 6 COs5 K5
[Evaluating]
(b) Deduct an array factor expression in case of linear array of n isotropic | 6 CO5 K5
point sources of equal amplitude and spacing. [Evaluating]
()] . 6 CO5 K5
Explain Yagi-Uda antenna structure with a neat diagram. [Evaluating]
OR
2(a) Prove that the radiation resistance of a linear antenna with sinusoidal | 6 COs KS
current distribution is equal to 73Q. [Evaluating]
.(b) | Deduct the expression for strength E¢ and He in case of small loop. 6 COs K5
[Evaluating]
(O] Explain the operation of log-periodic antenna. 6 Cos KS
[Evaluating]
PART-B
3(a) Explain i) Directivity ii) Gain iii) Beam Area iv) Beam efficiency 6 CO4 KS
v) Effective aperture [Evaluating]
(b) . Determine i) HPBW ii) Axial ratio iii) Directivity and draw the 6 COo4 K5
pattern for a 18-turn helical beam antenna has a circumference of A and [Evaluating]
turn spacing of M/4.
OR
4(a) Explain the operation of Horn antenna, 6 CO4 KS
: [Evaluating]
(b) Determine the total power and directivity if a source has a radiation 6 CO4 K5
intensity power pattern, U=Uy, Sin? ©Sin*0, [Evaluating]
0<06<r,0<0<L2n.
" Note:
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
III SESSIONAL TEST 2019 - 20 ODD SEMESTER

SCHEME AND SOLUTION SET A

: B.E Semester : VIIA &B
Branch : ECE Course Code : 17EC71
Course Title : MICROWAVES AND ANTENNAS Max Marks : 30
.NO. | POINTS MARKS
1(a) 6

P=ﬂ5-d5=#$,ds

where

P = power radiated, W
§; = radial component of average Poynting vector, W m=2
ds = infinitesimal element of area of sphere (see Fig, 3—20)
=rsing d dg, m?

For an isotropic source, §, is independent of § and ¢ so

P=S,ﬂds=s, xdmrt (W)
and

P -2
Sr = m (W m )
Radiation Intensity
The radiation intensity U is expressed in watts per unit solid angle (W sr),
The radiation intensity is independent of radius.

r’S. = P/4m=U (W/sr)
P=4m Uy
For an isotropic source :
P =4nUo (W)
where U = radiation intensity of isotropic source, W sr,
the power theorem may be restated as follows:

The total power radiated is given by the integral of the radiation intensity over a

solid angle of 4rt steradians.

3M

M

M

M




1(b)

= Q° 6
A
To distant point
Y
g o
2 @ - —— — — — ¢ =0
b— o —}— d—— g —
1 2 3 4 5 n P 1M
E=1+elV 42 4 0% 4 | itn-1y
-1M

E— 1sln(n~¢r/2)

n sin(y/2) Array factor Derivation-4m
1 (C) 154 . I
t_om 048 044 0.44) 043  g4m
T 0.25 -] O'm_T 03—t 031 —4—g 31y
3000 tal boony
fine aon 000
R:;m Driven \\mm%w””
element
Explanation 2M+3Mm
2(a)

p _ 151 r2= f {cos[(BL/2) cos o] — cos(BL/2)Y

b 4 sing He
— 30,2 f fcos[(BL/2) cos o] — OOS(ﬁL/Z)}‘
sing
Equating the radiated power as given by (2) to I,”‘,"'Rn/Z we have
p= IgRo

2
and '

™ {cas[(BL/2) cosO] — cosm/zn’
Ry = 60,/0 siné doe

Ry =30Cin(2r) =30 x 244 =73 Q

Z=T34j0250Q




2(b)

Figure 7-1 Circular loop (a) and
square loop (b) of equal area.

where [1] §s the retanded current on the dipole and
r s the distance from the dipole. Substituting (6) in
(5) then gives

60x[/]1d, 5in6
Ey = ri
However, the length L of the short dipole 1s the same
as d, that Is, L = d. Noting also that dr = Zmd/A
and that the area A of the loop is 42, (T) becomes

(6)

Dipote 4

U}

Fig- 2M

é To distam
poimt

[

s y
F———— “ope2

Figure 7-3 Construction for finding far
field of dipoles 2 and 4 ol square loop.

120x3{1]sin 8§ A

Smalllop  Ey = . e

FarE, fieid ®

Ey _ w|l]sind A

B=te="7F =

(1 = h)/2

§
2M
|
M _p=F
I
1M
HPBW (H plane) < A0 (deg)

D x 60°

Derivation and explanation -4M
2(c)
Log-periodic dipole array
Inactive (stop)
5 region (I > A/2)
Active
. (radiating)
Inactive  region (/= A/2)
(transmission line) A
region (/ < A12)
;———-’“——-—__—'s
-"‘ -
——

10
1"




Aﬁ AL

1= (1/B)])(In41/2)
tana = ——:———

Taking fn+1 = A/2 (when active) we have

_1=(1/8
r tana = _‘1—31—
' ln bt o
« 2 2 a = apex angle
k = scale factor
s, = spacing In wavelengths shortward of A /2 element
ln+l _ Sa4l
b
Explanation 3M
i) Directivity -IM
3(a) |ii) Gain -IM
iii) Beam Area -2M
iv) Beam efficiency -1M
v) Effective aperture -1M
3(b) L Y =18
HPBW: - \,n_é-iﬁ‘ 4 IM »
Axial ratio= Z==1.03 M
Ch=1, SA=1/4 M
Directivity=12nC)2S,=48 S% 1M
(Directivity)p=t683dB 113248 1M
Patem = M
RECTANGULAR HORNS CIRCULAR HORNS
4(a)

3M +Explanation 3M

Rectangulai .
WaNeguos s







K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
II1 SESSIONAL TEST QUESTION PAPER 2020 - 21 ODD SEMESTER

R
SET-B N[ [ [T T[T TT]T]
Degree B.E Semester : VII
Branch ECE Course Code : 17EC71
Course Title Microwave and Antennas Date : 11/1/21
Duration : 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
Q No. Question Marks maﬁging L:f/-el
PART-A
1(a) Deduct the field expression of two isotropic point sources of same 6 COs K5
amplitude and phase. [Evaluating]
(b) Deduct the expression for field of dipole in general for the case of thin | 6 COs K5
linear antenna. [Evaluating]
(o) Explain Paraboloid antenna with a neat diagram. 6 COs K5
[Evaluating]
OR
2(a) Deduct the expression for far field components of short dipole. 6 COs K5
[Evaluatin,
(b) Prove that the radiation resistance of small loop is 31171. (A/A%)% 6 CO5 K5
) [Evaluating]
(© Explain the structure of Helical antenna with its characteristics. 6 COs KS
[Evaluating]
PART-B
3(a) Explain i) Directivity ii) Gain iii) Beam Area iv) Beam efficiency 6 CO4 KS
v) Effective aperture [Evaluating]
(b) Determine i) HPBW ii) Axial Ratio iii) Directivity and draw the 6 CO4 K5
pattern for a 20-turn helical beam antenna has a circumference of 2\ [Evaluating]
and turn spacing of V4.
OR
4(a) Determine the exact directivity for three-dimensional source having 6 CO4 K5
pattern U=Up, Sin?6,0<O0<1,0<0 <n [Evaluating]
(b) Determine the radiation resistance of short electric dipole. 6 Co4 K5
[Evaluating]
Note:

1. Strictly rename your pdf as “Section_USN_MWA_IA3”
Ex: A_1KS16EC038_MWA_IA1
2. Mail renamed pdf to Email: surekhaborra@ksit.edu.in
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@ K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
[KSTT III SESSIONAL TEST 2020 - 21 ODD SEMESTER
SCHEME AND SOLUTION SET B

Degree : B.E Semester : VII A &B
Branch : ECE Course Code : 17EC71
Course Title : MICROWAVES AND ANTENNAS Max Marks : 30
Q.NO. | POINTS T MARKS
1(a) y 6
To distant
point

#
Eget1¥/2) (from source 2)

a2 # 71
1 22 * P

Eqe~K4/2) (from source 1)

M

E = Ege=I¥/2 4 Eyetivi2

etIVIZ 4 o—iv/E
2
which by a trigonometric identity is

E =2E)

E =2Ey cos% = 2Eqycos (% cos¢)

Let 2Ep=1 and d=A/2
dr= Bd=(2rt/A)( A/2)=nt

E = cos (% cos qb)

Explanation and Derivation-4M

1(b) [/]= Iysin [ZT”(% + :)]c"“’["(l’/c)' 6

Neos)

1M




i om[(ﬂbmf’)ﬂl-“”(’”z’]
Hy = nr sin@
Far flelds of
center-fed dipoke 01 o) [ cos{(BL cus 6)/2] — cus(BL/ 2)]
Ep= r L sin@
where [Jo] = foe/™!~/)l and
Ee = 120xH, , Explanation and derivation-4M
7 Pambola . g oA
|
| /
1(c) . L 9 P }f :
Path 1 | E
! |
[} F Axis \F | |Axis
i o :
N Vertex :
Path 2 Plane H
‘wavefront 'I
|
Shest Directrix ' ,
reflector l:'\
Aperture
plane
(ﬂ) (b) (c) At
Figure 9-18 Parabolic reflectors, “aMm
PF =PQ
PS=QS-PQ

PF+PS=PF+QS-PQ=QS 2M
Explanation-2M




2(a)

P

)ipole—-\ . /%
0 r
E/

Tl d ! 1M

_re MR,
= 4
47 -Lp2 s

[1]= Ioefw[f—("/c)]

where [] is the retarded current given by
Ul= [Ocjdlll—(-\'/v)l
In (3) and (3a),

z = distance to a point on the conductor
Iy = peak value in time of current (uniform along dipole)
1o = permeability of free space = 4 x 107 Hm™!

oL lpe/@li=/o)]
- irr
The retarded scalar potential V of a charge distribution is

1 [ﬁ]-d‘&'

—4Jt£0 v s

4

where [p] is the retarded charge density given by
[p] = poeiw{l-(slc)l

3M
o ; jeolt=(r/0)]
Elecm:;and Ey = J‘“IOL:“] 902 iy LBL sin @el@lt—(r/c)]
;l:}ﬁnefc TEegctr 4meger Far-field
S 0. i jolt—(r/c)] case
short dipole Hy = "WIOLSle; = {;’fL sin gef@lt=(/0)]
r
2M
2(b) I
)
P = 2 Ry
S =3H*Re Z
 5n(Bay)’ )
5 = w.lf(ﬂasin(i)

v px
P=/fs,d.v=157r(ﬁalu)z.L /ﬂ Ji(Basinb)sin0 d6 dp '
2M




P =30n?(Balp)? "; 1(Basin0)sino do

In the case of a loop that is small in terms of wavelengths, the approximation of (7
Thus (5) reduces ta

15 n
P= ?nz(pa)‘lg f sin® 06 = 10n2pa* ;2
0
Since the area A = 7a?, (6) becomes
P =10p'A2

Assuming no antenna losses, this power equals the power delivered to the loop term
Therefore,

B 4,2,2
R;T=10ﬂ1\ Iy
and

A 2z
Re= 31171} =107t
Small ’ (A-z) Gy @ Radiation

A\? resistance
or R, 31,200(F) Q)

1+1+1+41 = 4M

2(¢) Surface of imaginary
helix cylinder

diameter of helix (center to center)
circumference of helix = x D

spacing between turns (center to center)
pitch angle = arctan /7 D C=mD L
length of 1 turn

number of turns

axlal length = n§

diameter of helix conductor

A2IBNRLAD
I 1

d=V28nS,\

Flat ground

I— —
Cupped
ground P‘ln‘ plane
(clrcular or
square)
|‘_3_—A F ,
) (@)
3M

(®) (b)

Explanation




Directivity

D >~ 15C%5,

Directiviey D ~ 12¢2us,

Restrictions are that (4) to (7) apply only for 0.8 < C, < 1.15, 12°

Axial ratio= (2n + 1)/2n

where # = number of turns

<a<14%anda > 3.

S =} Re(E x H*)

The far-field components are Eg and Hy so that the radi

Sr = %ReEoH;

where Eg and H; are co

mplex.

W
Ep= HyZ = H,;,\/;

Thus, (2) becomes

-3M
1) Directivity -IM
3(a) |ii) Gain -1M
iii) Beam Area -2M
iv) Beam efficiency -1M
v) Effective aperture -1M
52
3 (b) HPBW= . ""—"‘z_,ﬁo 1M
Axial ratio= 2—n=1.03 1M
CA\=1, SA=1/4 ) 1M
Directivity=12nCA2SA=48 1M
(Directivity)dB=16.81dB iM
Pattern iM
Formula for Power radiated -1M
4(a) | p=8nUm/3 -2M
Power radiated by isotropic source=4rtU, -1M
Directivity =5 -1IM
Pattern -1M
4 (b) The average Poynting vector is given by

al component of the Poynting vector is

1.2 [H
5, = L Re ZHyH} = §IHyl* ReZ = 71 Hq| \/;

The total power P radiated Is then

. 1 [ /Zﬂ/‘ﬂ IH 22
_ = — /__ p|“r®sin@db dep
P= [] Sy ds el Jo

the absolute value of the mag

netic field is

3M




Hy| =

|Hy drcer
B IEL? (Io )2
B 0= _ (=) R,
e 12n ﬁ

Solving for Ry,

R=JE£@£
r s 6w

For air or vacuum +/z/ = +/po/e0 = 377 = 12072 so that (10) becomes’

Radiation
resistarice
N N 3MAN,

X I

( f
) i ey
tu course in charge Signature o_/oﬂule Coordinator Signature’of HOD

uniform current

Dipole with L\? ,
pole R, = 8072( =) =80x%LZ =790L; (%)
2 A A
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGG

Course:MWA/17EC71 sem:7 sec:A&B
USN No. Name 1A1 1A2 A3 Al A2 A3 Average Average Final
' Assignment | of three | IA(Assign
IA's ment+lA)
S| No.

1 1KS16EC038 KSHITIZ GURUNG 21 24 8 10 7 0 6 18.0 24.0
2 1KS16EC068 PURUSHOTHAMA. 16 28 2 8 2 0 4 16.0 20.0
3 1KS16EC086 SHIVDATT .B 22 18 0 8 10 9 9 14.0 23.0
4 1KS16EC113 VINAYAK.Y.BAJAN 21 28 2 3 3 2 3 17.0 20.0
5 1KS17EC001 ABHISHEK.K.V 22 26 7 10 8 0 6 19.0 25.0
6 1KS17EC002 ABUITH SUDHIR 29 22 8 10 8 7 9 20.0 29.0
7 1KS17EC003 AKKSHAY.U.L 29 26 17 10 8 9 9 24.0 33.0
8 1KS17EC004 AKSHITHA.V.RAME 28 26 21 10 10 9 10 25.0 35.0
9 1KS17EC005 AMOGHAVARSHA | 20 26 10 8 7 9 8 19.0 27.0
10 1KS17EC006 AMULYA.S.IYENGA 29 28 13 10 10 9 10 24.0 34.0
11 1KS17EC007 ANA EPSIBA.F 27 29 13 10 10 9 10 23.0 33.0
12 1KS17EC008 ANAGHA.A.KASHY 27 28 3 10 10 9 10 20.0 30.0
13 1KS17EC009 ANITHA.R 28 30 23 10 10 9 10 27.0 37.0
14 1KS17EC010 ANOOP DEEKSHITH 27 27 5 0 7 8 5 20.0 25.0
15 1KS17ECO011 ANUPAM.M.L 24 25 6 2 0 1 1 19.0 20.0
16 1KS17EC012 ANUSHA.L 20 28 0 10 10 8 10 16.0 26.0
17 1KS17ECO013 ANUSHREE.M 24 30 8 10 10 0 7 21.0 28.0
18 1KS17EC014 ANUSHRI.V.K 21 29 22 8 10 8 9 24.0 33.0
19 1KS17EC015 APEKSHA RAVI KU 30 29 23 10 10 9 10 28.0 38.0
20 1KS17ECO016 ARPITHA 26 29 8 6 6 0 4 21.0 25.0
21 1KS17ECO017 ASIYA FATHIMA.N 17 27 18 0 0 8 3 21.0 24.0
22 1KS17EC018 AYESHA ROSHEEN 27 27 4 10 8 5 8 20.0 28.0
23 1KS17EC019 B.D.SHREENIDHI 29 29 15 2 6 0 3 25.0 28.0
24 1KS17EC020 BHAVANA.B.S 28 30 18 10 10 8 10 26.0 36.0
25 1KS17EC021 BHAVANA.J 29 28 24 8 6 9 8 27.0 35.0
26 1KS17EC022 BHOOMIKA.P.K 28 29 19 9 6 0 5 26.0 31.0
27 1KS17EC023 BINDU.J 28 26 11 10 10 9 10 22.0 32.0




[ 28 [1Ksi7ecoza CHAITHRA.V.M 28 30 25 10 10 8 10 28.0 38.0
29 1KS17EC025 CHARAN SALY 28 25 17 8 8 0 6 24.0 30.0
30 |1KS17ECO26 CHETHAN.D.R 27 28 0 8 5 7 7 19.0 26.0
31 1KS17EC027 CHETHAN.G 27 26 6 10 8 5 8 20.0 28.0
32 1KS17EC028 CHETHANA.K.S 26 28 27 10 10 7 9 27.0 36.0
33 1KS17EC029 CHETHANA PRASA 21 23 3 10 10 7 9 16.0 25.0
34 1KS17EC030 DARSHAN.T.G 28 26 9 0 10 8 6 21.0 27.0
35 1KS17EC031 DEVALE SUDARSH 21 28 6 10 5 8 8 19.0 27.0
36 1KS17EC032 DEVIYANI.G 28 24 4 0 4 9 5 19.0 24.0
37 1KS17EC033 DHAKSHITH.N.K 29 27 2 8 10 9 9 20.0 29.0
38 1KS17EC035 DISHA.S 29 29 16 10 10 8 10 25.0 35.0
39 1KS17EC036 DIVYA.T.M 26 24 14 10 10 8 10 22.0 32.0
40 1KS17EC038 GOPINATH.H.C 23 29 14 8 6 8 8 22.0 30.0
41 1KS17EC039 GOWTHAM.B 21 25 7 8 10 9 9 18.0 27.0
42 1KS17EC040 G.S.SURABHI 27 27 11 10 10 9 10 22.0 32.0
43 1KS17EC041 H.G.SRINIDHI 25 25 9 10 2 0 4 20.0 24.0
44  |1KS17EC042 JEEVAN.R.S 24 29 1 8 2 8 6 18.0 24.0
45 1KS17EC043 K.SHREYA 22 28 5 8 2 0 4 19.0 23.0
46 1KS17EC044 KAMNOOR SUSHM 27 27 6 10 7 7 8 20.0 28.0
47  |1KS17EC045 KRITHIKA.P 29 29 25 10 10 9 10 28.0 38.0
48  |1KS17EC046 LAKSHAN.N.S 28 25 10 0 0 0 0 21.0 21.0
49 1KS17EC047 LEKHA YADAV.B 30 27 8 10 10 9 10 22.0 32.0
50  |1KS17EC048 M.R.SRINIVAS 29 25 3 10 9 8 9 19.0 28.0
51  |1KS17EC049 RANJITH.M 29 27 10 10 5 8 8 22.0 30.0
52 1KS17EC050 M.SIRISHA 29 28 27 10 10 9 10 28.0 38.0
53 1KS17ECO051 MADHU.S 29 30 29 10 10 9 10 30.0 40.0
54  |1KS17EC052 MAHADEVA.G 21 28 3 10 8 0 6 18.0 24.0
55  |1KS17EC053 MAMATHA.K.S 27 29 0 10 10 5 9 19.0 28.0
56  |1KS16EC093 SOMASHEKAR S 20 28 0 0 0 0 0 12.0
57  |1KS16EC431 RAKESH . M D 22 27 0 0 7 5 4 15.0
58  |1KS16EC33 K.UNNIMAYA 18 29 0 8 7 9 8 16.0
59  |1KS17EC414 YATHISH S DHANA 19 27 0 8 0 0 3 13.0
60  |1KS17EC403 BHAVANA G 16 28 0 8 7 8 8 15.0
61  |1KS16EC069 SHARATH KUMAR 19 25 0 8 0 0 3 13.0
62  |1KS16EC007 AMAN KUMAR S| 27 24 0 10 7 9 9 18.0




;: A.YESWANTH 230 , 10 10 10
5 MANOJ.E 23 0 R 10 10 10 i

1KS17ECO55 MANOJ KUMAR R 22 27 7 8 10 0 6

1KS17EC056 MOHAMMAD FAIZ 20 28 5 8 4 8 7 18.0 25.0
1KS17EC057 MOHAMMED SAD 28 29 7 10 10 9 10 22.0 32.0
1KS17EC058 MONISHA.A 21 29 4 10 10 8 10 18.0 28.0
1KS17EC059 NAGANETRA.M 27 29 14 10 8 8 9 24.0 33.0
1KS17EC060 NAGELI JAYASAI N 20 22 9 0 8 8 6 17.0 23.0
1KS17EC061 NAVEEN KUMAR B 24 27 8 0 10 9 7 20.0 27.0
1KS17EC062 NAVIN KUMAR.H. 25 28 8 8 8 8 8 21.0 29.0
1KS17EC063 NAVYA.S 22 27 9 8 8 7 8 20.0 28.0
1KS17EC064 NIKHIL.V 18 25 5 8 6 0 5 16.0 21.0
1KS17ECO65 NIKHIL.V 18 26 15 8 10 9 9 20.0 29.0
1KS17EC066 PALLAVI.S 25 29 8 10 4 9 8 21.0 29.0
1KS17EC067 PAVAN PRASAD.R 28 26 18 10 10 9 10 24.0 34.0
1KS17EC068 PENUJURI NAGA S 27 28 12 10 10 8 10 23.0 33.0
1KS17EC069 PRAJWAL.C 22 26 10 8 8 7 8 20.0 28.0
1KS17EC070 PRAJWAL SIMHA.S 19 26 12 8 2 5 5 19.0 24.0
1KS17EC071 PRATIMA.P.AGNIH 24 28 26 8 10 9 9 26.0 35.0
1KS17EC072 PRATIMA V KASHY| 22 26 18 8 8 8 8 22.0 30.0
1KS17EC073 PRUTHVIRAJ.N 24 27 5 8 8 8 8 19.0 27.0
1KS17EC074 R.YASHAS 21 26 1 4 4 4 4 16.0 20.0
1KS17ECO75 RACHANA.S 29 30 13 10 10 9 10 24.0 34.0
1KS17EC076 RAHUL.R.NADIG 27 28 16 10 10 7 9 24.0 34.0
1KS17EC077 RAJESH.C.S 20 23 2 5 5 5 5 15.0 20.0
1KS17EC078 RAMYA.R 21 29 17 10 10 8 10 23.0 33.0
1KS17EC079 RITU PATIL 22 25 8 2 2 0 1 19.0 20.0
1KS17EC080 ROHINI.D 27 30 11 10 8 8 9 23.0 32.0
1KS17EC082 RUTHVIK RAVISH 26 27 4 8 8 3 7 19.0 26.0
1KS17EC084 SAHANA.M.K 24 29 10. 10 8 8 9 21.0 30.0
1KS17EC085 SAHANA.V 28 29 21 10 10 8 10 26.0 36.0
1KS17EC086 SANDEEP KUMAR. 28 28 11 8 2 8 6 23.0 29.0
1KS17EC087 SHAMANTH RAJ.D 17 22 3 0 10 0 6 14.0 20.0
1KS17EC088 SHIVANI.K 27 28 13 10 10 7 9 23.0 32.0
1KS17EC089 SHRAVYA.S.ACHAR 20 29 10 8 2 8 6 20.0 26.0
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1KS17EC090 SHREYAS.H.R 19 23 12 10 10 8 10 18.0 28.0
99 1KS17EC092 SRIVIDYA.V.R 26 28 12 10 10 8 10 22.0 32.0
100 |1KS17EC093 SUPRIYA.V 25 28 5 10 8 8 9 20.0 29.0
101 |1KS17EC094 SURYA.N 25 24 15 8 8 8 8 22.0 30.0
102  |1KS17EC095 SUSHMITHA.B.L 27 28 5 10 8 8 9 20.0 29.0
103 |1KS17EC096 SUSHMITHA.K.N 26 27 7 10 10 8 10 20.0 30.0
104  |1KS17EC097 SYED WAQAR KAS 27 28 11 5 5 5 5 22.0 27.0
105 |1KS17EC098 TEJAS.K 20 29 0 0 7 0 3 17.0 20.0
106  |1KS17EC099 VAIBHAVI SREENI 25 26 20 10 10 8 10 24.0 34.0
107 |1KS17EC100 VAISHNAVI.K.KATT 26 28 7 10 10 0 7 21.0 28.0
108 |1KS17EC101 VAISHNAVI.S 26 29 11 8 0 8 6 22.0 28.0
109 |1KS17EC102 VAISHNAVI SRIHAH 26 26 14 10 9 8 9 22.0 31.0
110 |1KS17EC103 VIDYA.V 28 28 7 2 10 8 7 21.0 28.0
111 |1KS17EC104 VISHAL GOUTHAM 27 29 11 10 10 8 10 23.0 33.0
112 [1KS17EC105 YASHASWINI.R 22 29 14 10 8 8 9 22.0 31.0
113 |1KS18EC403 HARSHITHA B 20 29 0 8 8 8 8 17.0 25.0
114  |1KS18EC406 MAHADEVA G R 20 25 1 0 6 0 4 16.0 20.0
115 [1KS18EC408 VANITHA C 20 26 1 8 8 8 8 16.0 24.0
116  [1KS16EC075 RENUKAPRASAD M 19 28 11 8 6 0 7 16.0
117  [1KS14EC101 SOWJANYA K N 19 0 8 0 9 9 9 12.0
118  [1KS16EC030 NIKHIL JAMDAGNI 16 24 0 0 4 2 3 12.0
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List of students who are identified as slow learners and their marks after the remedial classes:

Subject with Code:Microwave and Antennas/17EC71
Semester and Section:V1I A & B

Sl. USN Name of the student First Remedial class | Second Remedial class | The
No. Test attendance Test attendance Test
Marks | Date:12/10/20 | Marks Date:23/11/20 | Marks

1 1KS16EC001 | A. YESWANTH Ab P 23 P 5
2 1KS17EC054 | MANOJ.E AB P 23 P 0
3 1KS14EC101 | SOWJANYA K N AB P 19 P 8
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K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.

MICROWAVES AND ANTENNAS (15EC71)
CHALLENGING QUESTIONS
Module -1
Microwave Tubes and Transmission Lines

1. Compare common transmission lines and waveguides?
Sol:

: istiles/723/handouts/chapter 3 Transmission Lines and Wave
" uides package.pdf E
2. What are the design issues in transmission lines?
Sol:
https://www.ee.iitb.ac.in/course/~dghosh/uWave.pdf
3. Why do different modes of operation exist for a reflex klystron?
Sol:
https://blog.oureducation.in/what-and-how-of-microwave-communication-reflex-klystron/

4. What is mechanical tuning and electronic tuning in a reflex klystron?

Sol:
https://blog.oureducation.in/what-and-how-of-microwave-communication-reflex-klystron/




K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.

MICROWAVES AND ANTENNAS (15EC71)
CHALLENGING QUESTIONS
Module -2

Microwave Network theory and Passive Devices

1. For a two-way unequal power divider as shown in Fig. 2, all the three ports are matched
with a characteristic impedance of 50  and the desired output power ratio is 1:2. The
characteristic impedances of the lines ( Z1 and Z2) for S11=0 should be:

Sol:

2. A coupled line directional coupler with characteristic impedance of 50 Q is to be
designed for 15 dB coupling. Calculate even mode impedance and odd mode impedance.

1+C

VA =
oe =120 1-C




1-C
200 = Z
V=20 IT¥¢C

3. The scattering matrix for the following network is

Zo z = zo

L ~ — 5 .
Lot . (&,“azo)«za - 2 20 ‘
i ,, AR e o el [ S
S = e Con thew L ( 2o \122e) T 2o 220+ &0
T ybs0
sn = —O-2%
e s
. Sﬂzﬁs“ - — O . ~
[RYNN Vol=o v, &V = Va
V = ’ —
S = = S ey e W
Vi vtz o v+ vt
B xSy T Sa



K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.

MICROWAVES AND ANTENNAS (15EC71)
CHALLENGING QUESTIONS
Module -3
Strip Lines& Antenna Basics

1. For FR4 substrate ( &= 4.4 of height (h) = 1.6 mm) the value of microstrip line width
~ (W) forcharacteristic impedance ( Zo) of 50 £ is approximately

,(Slj“}fjgwglgéat by, he Hmm - Jon
(e 1 ey
Az %J,&.J y ?z;;L(l)e.hu)
< G0 e
Az \.39 Y
A=137
R

> - B¢ . B o )9 - Comdehun Ny
W,\, ei”)ﬂ‘{

Wl Axnlg » 3mm
(foe.2 Bese  p.ana = 31V nsye
]G No[Ty

.u—s ¢
! %[Bd - An (20) "&i(x«w-w 039 - 04
9) i Qy)
9 A

™ Wiihbr, Mot 40k fied
)ﬁm/w “e ) Gl by tho Overet tns. Cd Lt of I
“0hip e ot de. Olprommtletsy Inm i,

2. A 10 W 2G transmitter unit has output impedance of 150 W. For effective
communication in 2G frequency band, a microstrip antenna matched with 50 W is
connected at the output of transmitter. The received signal strength is very low in
comparison with the expected one. Which one of the following units should be added
between the transmitter and the antenna to improve the received signal strength?



3. An antenna of 20 dBi galn is transrmttmg 10 W of power in 3G frequency band (2210-
2170 MHz) The power density at a distance of 30 m in its line of sight will be:

4. A small antenna provides half power beamwidths of 90 and 140 in E- and H-planes,
respectlvely For antenna efﬁmency of 90%, approx1mate antenna galn in dBi will be:




K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.
MICROWAVES AND ANTENNAS (15EC71)
CHALLENGING QUESTIONS
Module -4
Point Sources and Arrays, Electric Dipoles

1. A broadside linear array of isotropic elements is designed for 13 dBi gain with equal

amplitude and inter-element spacing of 0.65\o0. For 90% array efficiency, the number of
elements in the array should be:

Gien dats ! Gun = 13- m@Q@Q»w Camﬁf
ot G0t NG04

{m/ghmm& D=2y Wb ”’o éi _.@e

MWM)
?? )'7 =3 Q)-f}d,i
solmae s Be) il o
TS S R Ay S S S e DB /)g

2. A C|rcular loop antenna is designed with circumference C = 0 2I The number of turns
required to match the antenna impedance with 50 W will be:

G ™ C=02 2 G202 5 Ry =508
%”ON&wu&w&MmCMmg)
/%?%ﬁgﬁffnnf“'

_Adipole antenna is desig'ned' using a wire of diameter 0.3 cm. Approxnmaté length of the
dipole antenna will be cm for resonance at 2.5 GHz.

&)%dﬂ}a d é}&n ,f 25@,{} ﬂﬁ‘”k‘

4%» 0. mpu»m o

’ Sl g O48A
A+03= 87




K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.
MICROWAVES AND ANTENNAS (15EC71)
CHALLENGING QUESTIONS
Module -5
Types of Antennas

1. A circularly polarized axial mode helical antenna is designed for directivity of 18 dBi at

1.8 GHz. The number of turns in the helical antenna should be approximately: (Assume C
=nD =\ and a = 14°)

(iven s © D)= M@:»D o}'i,ési
C Np= A z;(;, 2l
)z ,}a;‘»léi)g{-w@( i.:; f'*(‘;fﬁk“(

&99%¢¢ ~£‘ ,{w\l‘rfoeﬁ

»D, )2(}5{)4‘ (M7)
{Z) 2 )ax Ixn X045
\IW o J‘W‘é hhet’m} onknra oA be 2) (d)

A coaxial feed pyramldal horn antenna is to be operated at 2.45 GHz with following
dimensions: Waveguide (WR340) = 8.64 cm x 4. 32 cm, Aperture = 20 cm x 16 cm, Hon
length from neck to mouth = 10 cm. Assuming efficiency of horn is 70%, then
approximate gam of the antenna in dBi will be equal to:

Ot dats | F2 24 Gy A= 2ol 8= léom ,a,s};mh

h i W )5‘7:?\90&;
@ﬁ"\ @f HM\ (Onehra 14 ‘C};m @ g, h ,-/M ? ‘
B a4
dr el e

G0 Ix4rxBA o G-1877
R RS

&wk In d& lodg 6 = 131 ot G f oo Gl 2 W(b/



3. A log-periodic dipole array is designcd to cover the frequency band 450 — 700 MHz with
gain of 6 dBi. What will be the minimum number of dipole elements used to design this
array? ( Assume antenna efﬁmency is 80%)

Grven da)a’ f&e%encj bomol - ASD - 7@01*7/-3;
qf@jns'om My Hy = 700MHz

= dos. _0e = € - 300
=08 LI 2 'zfa, .23‘}?.5'0;(}06

w-rl d/w//k

4. A parabohc reflector antenna of diameter 2.35 m is des1gned at 5.8 GHz. Due to
manufacturing error, the antenna efficiency is reduced to 50%. What will be the gain of the
e i e
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560109
DEARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
TEACHING AND LEARNING
PEDAGOGY REPORT
Academic Year 2020-21 (Odd)
Name of the Dr.Surekha Borra
Faculty
Course Name Microwaves and Antennas/17EC71
/Code
Semester/Section | VI/A &B
Activity Name Pick and Speak '
Topic Covered Microwaves
Date 1/8/2020 to 20/10/20

No. of Participants | 60

Objectives/Goals |e Toimprove the self-learning skills ofstudents
* Toimprove the communication skills ofstudents.
e Toimprove the ICT usage skillsof students

ICT Used PPTs/Zoom

Appropriate Method/Instructional materials/Exam Questions
* Initially delivered lecture on Microwaves devices topics.

* Llater students were asked to pick any topic of their interest, prepare their own PPT and speak
about it, record with audio and video ON.

e Students are given with additional information/sources from which they can
prepareinnovatively and deliver a seminar on thesame.

Relevant PO’s 1.2,5,9,10,12
Significance of ¢ Students tried to open up and improve their PPT making skills and
Results/Outcomes communication skills.

e 60Students prepared PPTs and delivered theirpresentation.

Reflective Critique |® The activity improved the learning, and communication
skills ofstudents

* The activity provided a platform for students to interact with peers,
improve their communication skills and work as individuals.




Proofs (Photographs/Videos/Reports/Charts/ Models)

REFLEX KLYSTRONS OSCILLATOR

QReflex klystron is an obsolete type in which the electron beam was reflected back
along its path by a high potential electrode, which is used as an oscillator.

(The microwave generator, is KLYSTRON that works on reflections and oscillations
in a'single cavity, which has a variable frequency.

OReflex klystron tube uses only one re-entered microwave cavity as resonator.

CIReflex Klystron consists of ar electron gun,'a cathode filament, an anode cavity,
and an‘electrode at the cathode potential.

Ot provides low power and has low efficiency.

Activate Windows
Setti ¢ Windows.
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ADVANTAGES AND DISADVANTAGES

J Benefits or advantages of Klystron

& Following are the benefits or advantages of Klystron:
=t operates at higher efficiencles.

=|n Klystron, each cavity operates independently and there Is
no muXJsal coupling. yop P Y

2 Drawbacks or disadvantages of Klystron
21 Following are the disadvantages of Klystron:

=Two cavity klystron amplifier is not low-noise device. Due to

this fact, ustally it is used In the transmitter and not in the
receiver.

=It is a narrow band device due

2. Symmetry of [S] for a reciprocal network

A reciprocal network is characterized by a symmetre
scattering matrix.

So, when ST =S
§;=S; (i#])
Eg: For a 3x3 matrix whose transpose is equal to the
original matrix,
S5, =Sy, 513 = Snnand 53 = S32

3, Unitary property for
orany Jossless ne!

Signatur 6f Courselncharge Signature of MﬁﬁE
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K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.

MICROWAVES AND ANTENNAS (15EC71)
QUESTION BANK
Module -1

What are the high frequency limitations of conventional vacuum tube / transistors?

Discuss mechanics of oscillation in Reflex Klystron with schematic.

Describe the construction and working of a microwave tube that can be used as a low power
microwave oscillator. '

Describe the different mode curves in the case of reflex klystron.

A Reflex Klystron is to be operated at 10GHz with dc beam voltage 300V, repeller space 0.1

cm for 1% mOde. Calculate Prpmaxand corresponding repeller voltage for a beam current of

20mA.

Derive the general transmission line equation to find voltage and current on the line in terms
of position 'z' and time 't'. ,

Derive the transmission line equations by the method of distributed circuit theory.

Define reflection coefficientand transmission coefficient of a transmission line. Derive the
equation for reflection coefficient at the load end.

Write a short note on standing wave and standing wave ratio.

A transmission line has the following parameter R =2 Q/m, G = 0.5m mho/m, f=1 GHz,

L = 8 nH/m, C = 0.23 pF. Calculate the characteristic impedance and propagation constant.
A transmission line has a characteristic impedance of 50+ j0.01Q2 and a load impedanceof 73
- j42.5Q calculate. i) Reflection coefficient ii) SWR.

A certain transmission line has a characteristic impedance of 75 + j0.01Q and is terminated
in a load impedance of 75 + j50Q. Compute: i) Reflection coefficient ii) The transmission
coefficient.

What is a stub? A single stub is used in shunt to match a lossless line of 400X to a load of
800 -j300Q2. The frequency of operation is 3GHz. Determine the 'location’ of the stub from
the load and the 'length' of the stub using Smith Chart.

A line of 400Q is connected to a load of 200 + j300Q which is excited by a matched
generator at 800MHz. Find the location and length of a single stub nearest to the load to
produce an impedance match.

A load impedance of Zg = 60 — j80X2 is required to be matched to a 50 Q co-axial line, by
using a short circuited stub of length '/’ located at a distance ‘d’ from the load. The
wavelength of operation is ‘" meter. Using Smith chart find‘d’ and ‘.



K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.

MICROWAVES AND ANTENNAS (15EC71)
QUESTION BANK
Module -2

Show that impedance and admittance matrices are symmetrical for a reciprocal junction.
State and derive the properties of S-parameters.

Explain the following losses in microwave circuits/devices in terms of S-parameters:i)
Insertion loss ii) Transmission loss iii) Reflection loss iv) Return loss.

What are Waveguide Tees? Explain with the aid of diagram E-plane and H-plane Tee.
Explain the S-parameters in terms of impedances.

Stating the features of magic tee. With a neat diagram, explain the function of magic tee
and deduce its s-matrix.

Why are co-axial adaptors used? List six types of co- axial connectors with their
frequency ranges.

With a neat diagram, explain the working of precision type variable attenuator.

With a neat diagram explain the working of precision type variable phase shifter.
Two-transmission lines of characteristic impedance Z; and Z, are joined at plane PP',
Express S-parameters in terms of impedance when each line is matched terminated.

In an H-plane T- junction, compute power delivered to the loads 40 ohms and 60 ohms
connected to arms 1 and 2 when 10mW power is delivered to matched port 3. Assume
characteristic impedance of line = 50 Ohm.

A magic T is terminated at collinear ports 1 and 2 and difference port 4 by impedances of
reflection coefficients y1 = 0.5, ¥2 = 0.6 and y4 = 0.8 respectively. If I W power is fed at
sum port 3, calculate the power reflected at port 3 and power transmitted to other three
ports.

A 20mW signal is fed into one of the collinear port 1 of a lossless H-plane T junction.

Calculate the power delivered through each port when other ports are terminated in
Matched load



K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.

MICROWAVES AND ANTENNAS (15EC71)
QUESTION BANK
Module -3

VAL

Explain the construction and field pattern for microstrip line.

Explain co-planar strip line and shielded strip line.

With the aid of schematic diagram explain coplanar strip line.

Discuss different types of losses in micro strip lines.

Explain with neat diagram, the structure and field pattern of microstrip line and derive
expressxon for characteristic impedance' Z'
6. With neat diagram, explain the operation of parallel strip line. Also write the expression
for characteristic impedance and attenuation of the same.
7. A lossless parallel strip line has a conducting strip width of 'W', the substrate dielectric

separating the two conducting strips has a relative dielectric constant t.4 of '6' and thickness 'd'
of 4mm. Calculate: (i)The required width "W' of the conducting strip in order to have a
characteristic impedance of 50Q. (ii)The strip line capacitance. (iii)The strip line inductance.
(iv)The phase velocity of the wave.

8. Write a note on antenna field zones.

9. Explain the following terms related to antenna system: (i)directivity ii) beam efficiency
iii) effective aperture.

10. Explain the basic principle of radiation using basic radiation equation.

11. Define the following terms with respect to antenna — Beam solid angle, beam area,
Radiation intensity, directivity.

12. Explain different types of aperture and their relationships.

13. Show that maximum effective aperture of a /2 dipole antenna is 0.134,.

14.  An antenna has a field pattern given by E(0) =CosO Cos20 for 0< O < 90°. Find :
i)HPBW (ii) Bearn Width between first nulls.

15. State and prove Friis transmission formula.

16.  The effective apertures of transmitting and receiving antennas in a communication
systemare 81% and 12A% respectively.With a separation of 1.5km between them. The EM
wavetravelling with frequency of 6 MHz and the total input power is 25KW. Find the power
received by the receiving antenna.

17. An antenna has a field pattern given by E(0)=cos?0 for 0<0< <— Find the beam area and

directivity.

18. Calculate the exact directivity for 3 dimensional source having the pattern U = Uy
sin’@sin’dwhere 0< § <m,0< @ <.

19. Compute the power received by receiving antenna kept at a distance of 100km by a

transmitter radiating at 3MHz. Assume Gr = 40 and G = 15 and Pt =1000kW. Derive the
relation used.



K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.

MICROWAVES AND ANTENNAS (15EC71)

QUESTION BANK
Module -4

1. State and prove power theorem and explain its application to an isotropic source.
2. Explain the principle of pattern multiplication with an example.
3. Derive an expression for radiation resistance of A/2 antenna (lambda by 2).
4. Derive an expression for far field intensity for two isotropic sources with equal amplitude
and phase.
5. Show that the radiation resistance of a linear 1/2 antenna with sinusoidal current
distribution is equal to 73Q.
6. Obtain the field pattern for two point source situated symmetrically with respect to the

" origin. Two sources are feed with equal amplitude and equal phase signals. Assume distance
between two sources = /2.

7. Derive an array factor expression in case of linear array of ‘n’ isotropic point source of
equal amplitude and spacing.

8. Obtain the expression for field of dipole in general for the case of thin linear antenna.

9. Derive an expression and draw the field pattern for an array of 2 isotropic point sources

withsame amplitude and phase spaced A/2 apart.

10.  Derive the expressions for the far field components of short dipole.

11. A source has a cosine radiation intensity pattern given by U=UpcosO for 0 < O <n/2
and

0< ¢ < 2=. Find the total power and directivity.

12.  The radiation intensity of an antenna is given by U=: U,,sinO for 0 <0<m;0<¢p< 2x. and
find directivity ‘D’.

13. A source has a radiation-intensity power pattern given by U= U,,sin?0 for 0 < O <m;

0 < ¢ < 2. Find the total power and directivity. Draw pattern.
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K. S. INSTITUTE OF TECHNOLOGY, BANGALORE-109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGG.

MICROWAYVES AND ANTENNAS (15EC71)
QUESTION BANK
Module -5

Derive the far field expression for small loop antenna.
Obtain the expression for radiation resistance of small loop antenna.
Derive the expression for strength E¢ and Hg in case of small loop.

2
Show that the radiation resistance of small loop is 31 171(;42) .

The radius of a circular loop antenna is 0.02A. How many turns of the antenna radiation
resistance of 35 Q?

With neat diagram explain the operation of log-periodic antenna.

Explain yagi-uda antenna structure with a neat diagram.

Explain various types of horn antenna with a neat diagram.

Discuss the following antenna types (i) Helical Antenna (ii) Yagi-uda-array iii) parabolic
reflector.

. Determine the length L; H-plane aperture and flare angle 8gand 6yo0f a pyramidal horn for

which the E-plane aperture ag= 10A.The horn is fed by a rectangular waveguide with
TEomode. Let § = 0.2\ in the E plane and 0.375A in the H plane. Also find what beam
widths are and what is the directivity?

The diameter of a circular loop antenna is 0.04. How many turns of antenna will give a
Radiation resistance of 36€2.

Explain the features and practical design consideration of a Mono filar Helical Antenna.
A 16-turn helical beam antenna has a circumference of A and turn spacing of A/4. Find i)
HPBW ii) axial ratio iii) directivity.

Determine the length-L, H-plane aperture and flare angles Oy and Oy of a pyramidal
horn for which the E-plane aperture ag=10A. Let § =0.2A in the E-plane and 0.375A in
the H-plane. Also determine beam widths and directivity.
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SCHENE

USN C71
Seventh Semester B.E. Degree Examination, July/Affgust 2021
Microwaves and Antennas
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questio
5 1  a Describe the mechanism of oscillations in case of Reflex (07 Marks)
& b. Give the solutions of Transmission line equations an ‘sion for phase velocity.
g (08 Marks)
a c. A transmission line has following parameters R & 2Q/m. % = 0.5mmho/m, f = 1GHz,
32 L = 8nH/m, C = (0.23PF.
g Calculate:
B i) Characteristic impedance
Z ii) Propagation Constant. (05 Marks)
T .
2 a Define reflection coefficient. Derive th or reflection cocfficient at the load end at
a dist “d” from the load. ey . (07 Marks)
b, Describe the differont mode curvésin thegase of reflex Klystron. (07 Marks)

c. A transmission line has a charagieristic impedance of 50 + j0.01Q and is terminated in a
load impedance of 73 - j42.5Q. Calsulatod

iy Reflection coefficigh ;

ii) Standing wave raf#o.

(06 Marks)

S~parameters. (07 Marks)
on type variable attenuator with a neat diagram. (06 Marks)
iaracteristic impedance Zy and Zz are joined at plane PP”

¢, Two transmissjon
é? 1s of impedances. (07 Marks)

Express s-parafmct

g

| to evaluator and for equations wrilten ¢g, 4248

S

é-' 4 a. Drawthe coaxial connectors and explain. (07 Marks)
5 b. isc o, Derive ils scattering matrix. (06 Marks)
g ¢c. fed into one of collinear port 1 of a lossless 11-plane T -junction. Calculate
2 red through each port when other ports are terminated in matched load.

3 (07 Marks)
k-]

k-1 5 uality factor Qg of microstrip lines. (07 Marks)
3 the diagram of parallel strip lines. Find the characteristic impedance of’ a lossless
2 I strip lines. (07 Marks)
E‘ c. Define the following :

ci i) Antenna i) Beam efficiency  iii) Effective Aperture iv) Directivity. (06 Marks)

Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

Expluin the concept of shiclded strip line and co-planar strip lines with diagrams. (07 Marks)
Define the following :

i) Radiation pattern

ii) Radiation Intensity

iii) Gain

iv) Effective Height. (07 Marks)
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1
c. A radio link has a 15w transmitter connected to an antenna of 2.5m’ effeg M ure et
5GHz. The receiving antenna has effective aperture of 0.5m? and is located inc of
sight distance from the transmitting antenna, Assuming lossless matched arfté (pd the

power delivered to the receiver.

7 a. Explain power theorem and its application to an Isotropic source. (07 Marks)
b. Explain the principle of pattern multiplication. (07 Marks)
¢. A source has a radiation intensity power patten given b, o siTO for 0 <0 <m;

0 < ¢ <2z Find the total power and directivity. Draw patt (06 Marks)

8 a. Derive the equation for radiation Intensity. Expl oncepf of field patterns. (07 Marks)

. i : Iy
b. Find the radiation resistance of a 3 Antenna. (07 Marks)
¢.  With diagram, explain the concept of Thin (06 Marks)
9 a. Draw the diagram of a loop Anter (07 Marks)
b. Find the radiation resistance of'] (07 Marks)
¢. Explain the working and design § (06 Marks)
10 a. Explain the concept of R& 4 . (07 Marks)
b. Write short notes ons=m

i) Yagi-uda Array (07 Marks)

¢. A 16 turn helicad béssyAnteina has a circumlerence of A and tum spacing of -} Find
iii) Directivity. (06 Marks)

& ok kK
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USN[‘ ‘

Seventh Semester B.E. Degree Examination, Aug./Sept. 2020
Microwaves and Antennas

15EC71

Max. Marks: 80

Time: 3 hrs.
Note: Answer any FIVE full questions; choosing ONE full question from each module.
‘ff‘- -f‘.)Module-l % 4
1 a. Explain the operation of Reflex Klystron with the help of neat sketch. (06 Marks)

b. A two-cavity Klystron operaes at 5 GHz with a DC/b@am voltage of 10KV and 2mm cavity
gap. For a given input RE. voltage, the magnitude,of.the gap voltage is 100V. Calculate the
transit time at the qa_yity*gép, the transit angle, and velocity of the electrons leaving the gap.

R v (06 Marks)
c. Define standing/wave‘and standing wave ratio.™ (04 Marks)
: OR”
2 a. Derve t_ransmission line equations. - (06 Marks)

b. A certain transmission line has a characteristic impedance 0£75 +j0.01Q and is terminated
in load impedance of 70 + j50Q. Compute : i) reflection coefficient ii) transmission

coefficient. v (06 Marks)
¢. Mention characteristics of Smith chart with the help ofnecessary equations: (04 Marks)
Module-2
3 a. Writeshortnoteson: ¢
i) Attenuator
ii) Phase shifters. : (08 Marks)

b. Explain the pr_Qpex’ties of S-parameters; for junction of pofts having common characteristic

impedance.

4 a. A 20,MW signal is fed.into_one of the collineat part 1 of a lossless H plane T

(08 Marks)

junction.

Calculate the power delivered through each port'when other ports are terminated in matched

) load. 89 R (04 Marks)
b.“Write the characteristics of Magic Tee. Also obtain scattering matrix for Magic Tee.

j (08 Marks)

c. Write short notes‘on : Coaxial connectors and adapters. (04 Marks)

Module-3

5 a. A microstrip line is composed of zero thickness copper conductors on a substrate having
€, = 8.4 tan § = 0.0005 andthickness 2.4mm. If the line width is 1mm and operated at 10

GHz, calculate :

i) The characteristic impedance ii) the attenuation due to conductor loss and dielectric loss.

b. Define the following”: (08 Marke)
i) Beam area
ii) Radiationresistance
iii) Beam efficiency
iv) Radiation intensity. (08 Marks)
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OR
Obtain effective aperture and directivity of a half wave dipole. (05 Marks)
Derive Friis transmission formula. , (05 Marks)
Obtain relationship between directivity and'effective aperture. (06 Marks)
Module-4
R R (04 Marks)

Define power theorem. ~
Find the directivity ‘D’ for the followitig sources with radiation intensity.
Hu= U,sin0,0<0<m 0<0<2n i)U= Uncos?0,0<0</2,0<$p<n/2. (05Marks)
Plot the field pattern for an array of two isotropic point sources with equal amplitude and

same phase. Take d = M2AS (07 Marks)

NS OR
Obtain the field pattém for a linear uniform array‘of isotropic antennas, satisfy the following

n=>5,d=A2,8=d. (06 Marks)

Derive an expression for radiation resistarice’of a short electric dipole. (06 Marks)

Explain principle of pattern multiplication with the help of suitable example. (04 Marks)
1 Module-5

Compare far fields of small loop and short electric dipole. (04 Marks)

Obtain an expression for radiation resistance of a loop antenna. -~ (06 Marks)

Develop an expression forthe field intensity r-,g_lti_q i the aperture p_lziné for a parabolic
" Ny (06 Marks)

reflector.

~

Determine the le‘n/gtglL, H-plane aperture ‘ant [ flare angles O and By of a pyramidal hom for
which the Epldne-aperture ag = 10A..Thejhom is fed by a rectangular waveguide with TEjo

mode. Let 8 =0.2) in the Eplane and:0375\ in the H plané. Also find the directivity.

. £y ; (06 Marks)
Define helix geometry. Explain practical design considerations for the monofilar axial mode
helical‘antenna. : , (06 Marks)
Explain Yagi — Uda array with the help of diagram. (04 Marks)

* ok ok ok ok
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2. Any revealing of identification

USN
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1SEC71

Seventh Semester B.E. Degree Examination, Jan./Feb. 2021
Microwaves and Antennas

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Smith chart are permitted.

‘Module-1

Describe basic principle and working mechanism of oscillation in Reflex Klystron through
Apple gate diagram. (06 Marks)
What is reflection co-efficient? Obtain an expresswn for the same. How it is related to
standing wave ratio. J (06 Marks)

A microwave transmission line has a characteristic 1mpedance of Zo =100 |53.13°  when
it is terminated in a'unknown load 1mpedance Z1, the transmission coefficient was observed

to be 1.09|35.34° . Find :
1) Reflection coefficient

ii) Terminating load impedance Z,.. (04 Marks)
OR

What are standing waves? How are they formed? Obtain expression for voltage standing

wave and phase pattern of travelling wave. (06 Marks)

A load impedance of Z; = 60 — j80Q is required to be matched to a 50Q co-axial line by
using a short circuited stub length ‘> located at a distance ‘d’ from the load. The wave

length of operation is 1 mtr. Using Smith chart find ‘d’ and ‘{0, (06 Marks)

Obtain expression for line impedance interms of reflection coefficient. (04 Marks)
Module-2

Explain with neat sketches the constructlon and:operation of a precision type variable

attenuator. (06 Marks)

Consider a losses H-plape TeeJunctlon with SOmW of power being fed into port(1) and other
two ports(2) and (3) are terminated in matched termination. Calculate the power fed into

each of the ports by.the Junctlon . waf (04 Marks)

“Discuss applications:of Magic Tee. PO (06 Marks)
..~ OR

Explain with neat sketches the construction and operation of a H-plane TeeJunction. List the

characteristics and hence deriverits S Matrix. (10 Marks)

Give relations of Z, Y and ABCD parameter with S-parameter. (06 Marks)

Module-3

What are the losses encountered in microstriplines? Discuss briefly. (06 Marks)

Find the directivity for the following pattern :

i) Bidirectional sine squared pattern

i1) Unidirectional cosine squared pattem. (06 Marks)

Find the solid angle Q in square degrees on a spherical surface for 0 ranging between 20°

and 40° and’¢ ranging between 30° and 70°. (04 Marks)
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OR
Derive an expression for Aem for short dipole. (06 Marks)

Obtain an expression for FRIS transmission formula used in radio communication link.
TN (06 Marks)

The normalized field pattern of an antenna is given by E, = sin 0 sin‘¢p-where 0 and ¢ ranges
between 0 and €. Find the directivity by accurate method and approximate method.

(04 Marks)
Module-4
Drive an expression for e total, peaks array factor, side lobes and nulls for linear uniform
array for N-isotropic point sources of equal amplitude and spacing. (06 Marks)
Obtain an expression for radiation resistance of dipole. (06 Marks)
Find length of half wave dipole at 30 MHz. (04 Marks)
: OR

Explain various forms of antenna arrays with neat diagram. (06 Marks)

A linear array consists of 4 isotropic point-sources. The distance between adjacent element
A/2. The.power applied with equal magnitude and phase difference — d, obtain field pattern

and find BWEN and HPBW. o bR (10 Marks)
~'Module-5

Derive expression for field component for general looprantenna. (06 Marks)

Write general characteristics of Yagi-Uda Antenha. (04 Marks)

Calculate directivity of 20 turn helix with o= 12° and circumstances equal to one wave

length.
(06 Marks)

“, OR
With neat sketch, explain design equation of Horn Antenna. (06 Marks)
Write shortnote on : :
i) Helical’antenna
ii) Logperiodic antenna. (06 Marks)
Calculate the hom parameters :
i) Length L
ii) Widtha
iii) Flare angle 0
iv) Flare angle ¢
If the month:height b is 10A.
The hom is fed by a rectangular wave guide with TEp mode. (04 Marks)

k* ok K K ok
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Seventh Semester BLE. Degrce Emml nation;.J une/.luly 2 0 ‘
Mierowave and Antennas

Time: 3 hrs.

Notex Answer any FIVE full q::estiélt;.’ clovsing 0:\’5 [:(Ii;q uestior

Module-1
I a. Discuss mechanism of oscilfation in Refléx Klystron with s
b. A Reflex Klystmn is (0 be-operated a1 10GHz with de’ eam

0.fcm for l— mode. Caleulute Pigm and cormspondmg

of 20mA.
¢. A transimission line has the following pnramc:u\
R =2Q/m. G = 0.5Smho/m, = 1GHz, L, = 8n
Calculate its characteristics impedance and

‘(M!ﬂ%)
(05 Maths)

2 2. A line of 4000 is connceied to g
generator at 800MHz. Find the lo
produce an- impedance match,

‘b. A certain Transmission line
in a load impedance of 75
coefficient. -

€ What are thre high freqidned lconvemmnal vacuuny: tuhef u:muslols"

w\ .
yimpedance o 75+ §0.01€x gnd ls termy, ed
ppute: i) Reflection. cnefhcmm i) The: transy

(04 Marﬁs)

Muodule-2 !
tance malrices’ an: symmcln\.al for: méupmcal _]uncuon. ‘
106 Mark

Jimw po\xcr is dclwcn:d to mal&.hc:d ]Kir( 3, A.ssumc shmclcmtlé# '
N\larks)
ines of charactunsuc impedance zy and zs are jomcd atplane pp:.,_ X|

s ofimpedances.

; ‘OR
4 a. Discus vllowing propcmcs of §-parametrers:
7 i) Symmelry ol (S] fora n.upmcul m.lwork |
ii) muuy property for-a lossless junction, |8 Marke)}

A mdgic T is 1erminated at collinear ports:1-and 2 and difference) mn a4 by< m\pcdunu'\nf
Xl lkcuuu coeflicients ¥, =0.5; ya= 0.6 and Yy = 08 respectively; I W Euwer i lcd aLsun:
1 on 3, caleulate the power roflected at port 3 and. |mw~.rlmn;m|lwd tather three: parts..

X 08:Marks)
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T T N lom‘lcss ]mnl!cl strip, line Ims a conductmg strip ‘width ‘W, The substrate didfetric

scpnmﬂng the two' conduc,tmg strips has a relative’ diclectric constant g.q ol' 6 and.a thi
A of Amm. Cﬂlz:ulme i) The, required width W-of: the: conducting strip in onder 1o hav

amcn‘:risl mpcdam 5 i) The strfp-lmecnpacimnce (04 Marks)
iscuss different types ol'losses inmicrosirip lines. 06 Mn‘
“the. exact dlrecuvnv for 3 dimensional source huf pattiemn
<Sind0sin®e wWhere D037, 0sd<T. Marks)
OR
6 Sk maximum efféctive apertare of a X/2: depulc antenna i (06 Marks)
schematic dmgram explam ‘coplanar striplin F (05 Marks)
----- . wer received by receiving antenna ke s f 100km by a
g at 3MHz.-Assume Gy = 40 and: G = Py = 1000 kW. Derive the
3 e (05 Marks)

5 ; Modgl ,
! o the! fields-pattem Tor two point source S rically ‘with respect fo the
}:, 1; ) Wwo'sources are J‘eed with.equal Ihase signals. Assume distance
1 J 0 SOUNCes = 742, ) (08 Marks)
by - Derive the expression for radintion resist Rectrie dipole. (08 Marks)

8 4. Détivean ray Fietor expression v 4 ar array ol 0’ isotropic point source of equal

_ ‘Ampliude and spacing. : (U8 Marks)
b Obmm the e‘}pmﬁmn forfiejd of° “gatitml for the case oFthin Jinear antenna.

(08 Marks)

(08 Marks)

(08 Marks)

the ' E plnne and 0.3751 in the H. planc Also ﬁnd whal arc becam
irectivity. (08 Marks)
. Ilmwng antenna’types: (x} Hclicnl i\mtnna (ii):Yagizuda-array. (08 Marks)

BRE P &

zSEMESTERS | NOTES | QUESTON PAPERS | LAB MANUALS
| A Vturesource Go Green initiative

AN

_ff: BRANCHES |




K.S.Institute of Technology,Bangalore -109

Subject : Microwave and Antennas

Department of Electronics and C
7th sem Course End Su

ommunication Engg
rvey 2020-21
Subject Code:17EC71

Q1. How well are you able to apply Smith charts to find solutions to transmission line problems?
Q2. How well are you able to analyze passive microwave devices using S-parameters ?

Q3. How well are you able to evaluate various parameters and
characteristics of the microwave strip lines and devices.

Q4. How well are you able to estimate radiation patterns and performance

parameters of n-isotropic antennas?
Q5. How well are you able to recommend various antenna configurations based on application?

:") Date USN Student Name | Sec| Faculty Name| Q1 | Q2 | @3 | a4 | a5
3 [1/24/2021|1ks14ec101 (1 B |Dr B.Surekha 2 2 2 2 2
4 | 172212021 |1Ks16EC007 |AMAN KUMAR A|DrBSuekha | 2 [ 2 | 2 | 2 | 2
SINGH
5 [1/25/2021|1ks16ec030  |Nikhil hm B |Dr B.Surekha 3 3 3 3 3
6 | 1/24/2021|1KS16EC033 |K Unnimaya A |Dr B.Surekha 3 3 3 3 2
_7 1/22/2021|1ks16ec038  |kshitiz gurung A |Dr B.Surekha 1 2 2 3 3
8 [1/22/2021|1KS16EC069 |R sharath Kumar A |Dr B.Surekha 3 3 3 3 3
o [1122/2021|1Ks16ECO75 [STNIAPRASADM) 5 in g sirerna | 3 [ s | 3 | 3 | 3
10 | 1/22/2021|1ks16ec086 |Shivdatt B A |Dr B.Surekha 2 2 2 2 2
111 1/22/2021 [1ks16ec431 [Rakesh A |Dr B.Surekha 3 2 3 3 2
12 | 1/22/2021|1KS17EC001 |Abhishek K V A |Dr B.Surekha 3 3 2 2 3
13| 1/22/2021 [1KS17EC002 (Abijith Sudhir A |Dr B.Surekha 3 2 3 3 3
14 |1 1/22/2021|1KS17EC003 |Akkshay U.L A |Dr B.Surekha 3 3 3 2 3
15| 1/22/2021 [1KS17EC004 |AkshithaV Ramesh | A |[Dr B.Surekha 3 3 3 3 3
16 | 1/22/2021 [1KS17EC005 |AmoghavarshaND | A [Dr B.Surekha 3 2 3 3 3
17 | 1/22/2021 |1KS17EC006 [Amulya S lyengar A |Dr B.Surekha 3 3 3 3 3
18 | 1/22/2021|1KS17EC007 |ANA EPSIBA F A |Dr B.Surekha 3 2 3 2 3
19 [ 1/22/2021|1KS17EC007 |Ana Epsiba F A |Dr B.Surekha 3 3 2 2 2
20 | 1/22/2021 |1ks17ec008 |Anagha A Kashyap A [Dr B.Surekha 3 3 3 3 3
21 [ 1/22/2021 [1KS17EC009 [ANITHA R A |Dr B.Surekha 3 3 3 3 3




::; Date USN Student Name |Sec| FacultyName| Q1 | @2 | a3 | a4 | a5
22 | 1/22/2021|1KS17EC010 |Anoop Deekshith R | A |Dr B.Surekha 3 3 3 3 3
23 | 1/22/2021 |[1KS17EC011 |Anupam ML A |Dr B.Surekha 3 3 3 3 3
24 1/22/2021 |1KS17EC012 |ANUSHA.L A |Dr B.Surekha 1 1 1 1 1
25 | 1/22/2021 |1KS17EC014 |Anushri VK A |Dr B.Surekha 3 3 3 3 3
26| 1/22/2021|1KS17EC015 |Apeksha Ravi Kumar| A |Dr B.Surekha 3 3 3 3 3
27 1 1/22/2021|1KS17EC016 |Arpitha A [Dr B.Surekha 3 3 3 3 3
28| 1/22/2021|1KS17EC017 |Asiya Fathima A |Dr B.Surekha 3 3 3 3 3
291/22/2021|1ks17ec018 |Ayesha rosheen A |Dr B.Surekha 3 3 3 3 3
30| 1/22/2021|1KS17EC019 |BD Shreenidhi A |Dr B.Surekha 3 3 3 3 3
31 (1/22/2021|{1KS17EC020 |BhavanaB S A |Dr B.Surekha 2 2 2 2 2
321 1/22/2021|1KS17EC021 Bhavéna. J A |Dr B.Surekha 3 3 3 3 2
33 | 1/22/2021|1KS17EC022 |Bhoomika PK A |Dr B.Surekha 3 3 2 3 3
34 [ 1/22/2021|1KS17EC024 |Chaithra VM A |Dr B.Surekha 3 3 3 3 3
3511/22/12021|1ks17ec025 |[Charan Sai Y A |Dr B.Surekha 3 3 3 3 3
36 | 1/22/2021|1KS17EC027 [Chethan G A |Dr B.Surekha 3 3 3 3 3
37 | 1/22/2021|1ks17ec028 |Chethanak s A |Dr B.Surekha 3 2 2 2 2
38 [ 1/22/2021|1KS17EC029 |Chethana Prasad K A |Dr B.Surekha 2 2 2 2 2
39 | 1/22/2021|1KS17EC031 |Devale Sudarshan A |Dr B.Surekha 2 2 2 2 2
40 | 1/22/2021|1KS17EC032 |Deviyani G A |Dr B.Surekha 3 3 2 2 3
41 (1/22/2021|1ks17ec035 |Disha S A |Dr B.Surekha 2 2 2 2 2
42 | 1/22/2021|1KS17EC036 |Divya TM A (Dr B.Surekha 3 3 3 3 3
43 [ 1/22/2021|1KS17EC038 |GOPINATHH C A |Dr B.Surekha 2 3 3 2 2
44 1/22/2021|1KS17EC039 |Gowtham B A |Dr B.Surekha 2 3 3 3 3
45 (1/22/2021|1KS17EC040 |G S Surabhi A |Dr B.Surekha 3 3 3 3 2
46 (1/22/2021|1KS17EC041 |H G SRINIDH]I A [Dr B.Surekha 2 2 2 2 2
47 11/22/2021 [1KS17EC042 |Jeevanrs A |Dr B.Surekha 3 3 3 3 3
48 1 1/22/2021 (1KS17EC044 |Kamnoor sushma A |Dr B.Surekha 3 3 3 3 3
49| 1/22/2021|1KS17EC045 |Krithika P A |Dr B.Surekha 3 3 3 3 3




:‘l) Date USN Student Name |Sec Faculty Name| Q1 | Q2 [ @3 | @4 | a5
50 | 1/22/2021 |1KS17EC046 |Lakshan A |Dr B.Surekha 1 1 1 1 1
51| 1/22/2021 |1KS17EC047 |LEKHA YADAV B A |Dr B.Surekha 3 3 3 3 3
52| 1/22/2021|1KS17EC048 |M.R.Srinivas A |Dr B.Surekha 3 2 3 2 2
53 | 1/22/12021 [1KS17EC049 (M RANJITH A |Dr B.Surekha 3 3 3 3 3
54 | 1/22/12021 [1KS17EC050 |M Sirisha A |Dr B.Surekha 3 2 3 3 2
95 [ 1/22/2021|1KS17EC051 |Madhu S A |Dr B.Surekha 3 3 3 3 3
56 | 1/22/2021|1KS17EC052 |Mahadeva g A |Dr B.Surekha 3 3 3 3 3
57 | 1/22/2021|1ks17ec053 |Mamatha A |Dr B.Surekha 3 3 3 3 3
98 | 1/22/2021|1ks17ec055 |Manoj kumar R B [Dr B.Surekha 1 1 2 2 2
59 | 1/24/2021 |1KS17EC056 |Mohammad Faizal B |Dr B.Surekha 2 3 3 3 3
60 | 1/22/2021 |1KS17EC057 Mohammed Sadath B |Dr B.Surekha 3 3 3 3 3
61 | 1/22/2021|1KS17EC058 |Monisha.A B |Dr B.Surekha 1 2 2 3 3
62 | 1/22/2021 |[1KS17EC059 |Naganetra. M B |Dr B.Surekha 2 2 2 2 2
63 | 1/24/2021|1KS17EC060 |Nageli jayasai Naidu | B |Dr B.Surekha 2 2 2 3 2
64 | 1/22/2021|1KS17EC061 gj;’fge;p:l‘:ymar B [DrBSurekha | 3 | 3 | 2 | 2 | 2
65 1/22/2021|1ks17ec062 |Navin Kumar H G B |Dr B.Surekha 3 3 3 3 3
66 | 1/22/2021 |1KS17EC063 |Navya S B |Dr B.Surekha 3 3 3 3 3
67 | 1/22/2021|1KS17EC067 |Pavanprasad.R B |Dr B.Surekha 3 3 3 3 3
68 | 112212021 [1KS17EC068 |ondd N9 52l | 5 g surekha | 3 | 3 | 3 | 3 | 3
69 | 1/22/2021|1ks17ec070 |Prajwalsimha B |Dr B.Surekha 1 3 3 2 2
70 | 1/22/2021|1ks17ec071  |Pratima Agnihotri B |Dr B.Surekha 2 2 3 3 3
71| 1/22/2021 1ks17ec072  |Pratima V Kashyap B |Dr B.Surekha 1 1 1 1 1
721 1/22/2021)1ks17ec073  |Pruthviraj B |Dr B.Surekha 2 2 2 2 2
7_3 1/22/2021|1KS17ECO075 [Rachana S B |Dr B.Surekha 3 3 3 3 3
74 (1/22/2021]|1KS17EC076 |Rahul R Nadig B |Dr B.Surekha 2 2 2 2 2
75 [ 1/24/2021|1KS17EC077 |RajeshC S B |Dr B.Surekha 3 3 3 2 3
76 | 1/22/2021 [1KS17EC078 [Ramya R B |Dr B.Surekha 2 3 3 3 3
77 11/22/2021 [1KS17ECO079 |Ritu Patil B |Dr B.Surekha 3 3 3 3 3




Average

95.15

’:/;rf[)ate USN Student Name |Sec| Faculty Name| Q1 | @2 | @3 | @4 | a5
78 | 1/22/2021|1KS17EC080 |ROHINI D DrB.Surekha | 2 | 1 | 1 T 2
79| 1/22/2021 |1KS17EC084 |Sahana M K DrBSurekha [ 2 | 2 [ 2 | 2 | 2
80 | 1/22/2021|1KS17EC085 |Sahana V DrB.Surekha | 3 | 3 | 3 | 3 | 3
81 1/22/2021|1KS17EC087 |Shamanth rajDN Dr B.Surekha 3 3 3 3 3
82 | 1/22/12021 |1KS17EC088 |Shivani K Dr B.Surekha 2 2 2 2 2
83 | 1/22/2021|1KS17EC089 [Shravya Acharya Dr B.Surekha 2 2 2 2 2
84 | 1/22/2021 [1KS17EC090 |Shreyas Dr B.Surekha 2 2 2 2 2
85 | 1/22/2021 [1KS17EC092 |SRIVIDYA VR Dr B.Surekha 2 3 3 3 3
86 | 1/22/2021|1KS17EC094 |Surya N Dr B.Surekha 3 2 3 2 3
87 1 1/22/2021 [1KS17EC095 |Sushmitha BL Dr B.Surekha 3 3 3 3 1
88 | 1/22/2021|1KS17EC096 |Sushmitha KN Dr B.Surekha 3 2 3 3 3
89 | 1/22/2021|1KS17EC097 [Syed Wagqar Kashif Dr B.Surekha 2 2 3 3 3
90 | 1/24/2021 |1KS17EC098 [Tejas K Dr B.Surekha 3 3 3 3 3
91 [ 1/22/2021 [1KS17EC099 |Vaibhavi sreenivasa Dr B.Surekha 3 3 3 3 3
92 | 1/22/2021 [1KS17EC100 ([Vaishnavi Katti Dr B.Surekha 3 3 3 3 3
93 | 1/22/2021|1KS17EC101 |Vaishnavi S Dr B.Surekha 2 2 2 2 2
94 [ 1/22/2021|1KS17EC102 |Vaishnavi Sriharshan Dr B.Surekha 3 3 3 3 3
95 | 1/22/2021|1KS17EC103 |Vidya.V Dr B.Surekha 2 3 3 3- 3
9 | 1/22/2021(1KS17EC104 | (ISHAL GOUTHAM DrB.Surekha | 3 | 3 [ 3 | 2 | 2
97 [1/22/2021|1KS17EC403 |Bhavana G Dr B.Surekha 2 2 2 2 2
98 | 1/22/2021|1ks18ec403 Harsﬁ]tha B Dr B.Surekha 3 3 3 3 3
99 [ 1/22/2021|1ks18ec406 |Mahadeva ar Dr B.Surekha 3 3 3 3 3
100| 1/22/2021|1ks18ec408  |Vanitha. C Dr B.Surekha 3 3 3 3 3
101| 1/22/2021 |a a Dr B.Surekha 3 3 3 3 3
NO. OF 18 7 5 4 4 4
Total count 89 99 99 99 99
Percentage 92.93 94.95 95.96 95.96 95.96




DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGG

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE

K S1T]
YEAR / SEMESTER IV/IVIL
MICROWAVES
COURSE TITLE
AND ANTENNAS
COURSE CODE 17EC71
ACADEMIC YEAR 2020-21
BATCH 2017-18
\wiw)
';A}E? Significance For Direct attainment , 50% of CIE and 50% of SEE marks are considered.
Lev | 60% and above students should have scored >= 60% of Total
el3 marks For indirect attainment, Course end survey is considered.
Lev | 55% to 59% of students should have scored >= 60% of Total
el 2 marks CO attainment is 90%of direct attainment + 10% of Indirect atttainment.
Cev | DU% 10 54% OT =BU% - - N -
ol 1 marke PO attainment = CO-PO mapping strength/3 * CO attainment .
1AT Assignment 1 1A2 Assignment 2 1A3 Assignment 3 EXTERNA
SI. Sc | Tar Sc |Tar Sc |Tar Sc | Tar Sc | Tar Sc |Tar Sc | Tar Sc |Tar Sc |Tar Sc |Tar Sc |Tar Sc |Tar Sc |Tar Sc|Tar Sc|Ta
NO. USN NAME IA1 Clo ore|get C20 ore|get| Al Clo ore|get C20 ore|get|IA2 C20 ore|get C?? ore|get Cf ore|get| A2 C2C) ore|get C;) ore|get C4C) ore|get|IA3 C4C) ore|get CSO ore|get| A3 040 ore|get CSO or [get SEE orfrg
s | 60 s [ 60 s | 60 s | 60 s | 60 s | 60 s | 60 s | 60 s | 60 s | 60 s |60 s |60 s | 60 es | 60 es|et]
Maximum Marks 30| 18 12 10| 6 4 30| 6 18 6 10| 2 6 2 30| 12 18 10| 6 4 60
1 |1KS17ECO01(ABHISHEK.K.V 22|16 3 (v |6 |1 [N |20 6 |3 | Y |a |3 | Y |[26|6|3| Y |1a|3|Y|[e6]|3]|Y]|8|1e|3]|v|as|3|v|ae|3|Y|[7]7]2|nN|]o]O0[N|[Of[O|O|[N|]O|O|[N]|[30]1]N
ABIITH
2 |1KS17EC002| ., At 29117 3|y |12|3|vy|10|6|3|Y|a|3|Y|2|a]|3|Y|12|3|Y]|6]|3]|Y]|8|16|3|vY|a8|3|Y|16|/3|Y|8|a|o|N|a|Oo|N|T7|a]|3]|Y|28|/3|Y]|29|0]|N
3 [1KS17EC003|AKKSHAY.U.L 29117 3| v |12|3|v|10|6|3|Y|a|3|Y|26]|6|3|Y|24a|3|Y]|6]|3]|Y]|8|16|3|vY|a83|Y|16|3|Y|L7|s5|o|N|12]3]|Y]|9]|s5]|3]|Y]|36|3|Y]|24|0]|N
AKSHITHA.V.RA
4 |1KS17ECO04) oy 2Bloe| s | v 3| v |0 e|s|v]a]ls|v|®e]s|v]|a|ls|v]e|s|v|Oa|s]v]e]|a]|v]a|s|v|®]u|s|v|w|2|n]%s]|3]v]|ss]3]v]|27]o]n
AMOGHAVARSH
5 |1KS17EC005| )\ "5 2000 2| nfo|3|v |8 ag|3|v]s2]3]|v|®]6|3|v]|we|a|v]als|v]|7|oals|v]aa|s]|v]|oals|v|[O] 7] n|3]o|nN]|%|s|3]v]|3s]3]v]|26]o]n
AMULYA.S.IYEN
6 |1KS17ECO06| - n D |s v sy |0 e|s|[v]a]ls]|v|®Bs]s|v]|w|s|v]e]|s|v]|Oa|s|v]s]|a]|v]|a|s]|v|B]e]s|v|a]lo|n]|%s|s|v]ss]3]v]ss]3]v
7 |1KS17ECO07|ANAEPSIBA.F | 27|16 | 3 | v 21| 3 | v 10| 6 |3 | v |4 |3 |y 296 |3 |y |17|3|Y |6 |3 |y |[210[2|3 |y |[e|3|yv |23y |[183|a|o|fN|[ofo|N|[9|s |3 |y |[36][3|Y[|[20]0]|N
ANAGHA.A.KAS
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ANOOP
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13 |1KS17EC013|ANUSHREE.M 241143 |v|w0|3|vy|20|6|3|Y|a|3]|v|30]|6|3|v|18|3|Y|6|3|y|10]2|3|vy|6|3|Yy|2|3|Yy|8|s5]|]o|N|3|]0o|N|O]JOo|]O|N]|]O]O 21|(0|N
14 [1KS17EC014|ANUSHRI.V.K 21115 3| v |6 | 1| N|8|ag|3 | Y |32|3]|Y|29]|s5|3|vy|18|3|vy|e6]|3]|y|10]2]|3|yv|6]|3|y|2]|3]|y|22|w0|3|y|122]/3|Yy]|8]|s]|3]|vy]|32|3]|Yy]|42|3]|Y
APEKSHA RAVI
15 |1KS17ECO15|, AR 30 g |3 |v 2|3y |20 6|s|v|als]|v|[®e|ls]|v|or]|a|v]|e|la|v|[0]2|a]|v|e|a|v]|2a|s]|v|B|u|s|v|2|3]|v]|%]s]|3]|v]|ss]3]|v]|s0]1]n
16 |1KS17EC016|ARPITHA 26|15| 3| v |1a|3|vy|6|36|3|Y|24|3|Y|29]|5|3|v|18|3|vy|6]|3]|y|6|12|3]|v|36]3|v|12/3]|Yy|8]|3]|]o|N|s5]|]o|N|]O]Jo]|]o|N]|]O|O|N|23|O]|N
ASIVA
17 |1KS17ECO17[ = 0 1711213y |s5]|o|N|O]Jo]o|N|J]O|]O|N|27|5|3|Y|18|3|Y|a|3]|]Y|O]Jo|Jo|N|]o|]o|N|]O|O|N|28|a|o|N|2a|3]|Y]|8]|s5]|3]|Yy]|32|3]|Y]|21|0]|N
AYESHA
18 [1KS17ECO18|, \\iren 271173 | v |13 |v|10fe[3]|v|a|3[v|27]s5|3[v|17|3|v[s]|3]|v|8fie|3|v|ag[3 |V |16[/3|[v|[4]2|0ofN[2|JOo|N[S5]|3]|1|N[2]0|N[4L1]|3]Y
B.D.SHREENIDH
19 [1KS17EC019|; 291183 | v |nf3])v|2f12]o|Nfos]o|[N[29])6|3|Y|17[3|Y]|6[3]|Y]|6f12]3]|v[3e]|3|v|12]3]|v|15])5]|o|N]1o[2|N|Ofo|]o|N[O]|O|N]|23[0]|N
20 |1KS17EC020|BHAVANA.B.S 28|17 3| v |1a|3|v|10|6|3|Y|4a|3]|v]|30|6|3|v|18|3|Y]|6]|3|Yy|210]2|3|vy|6|3|Yy|2]|3]|vy|18|8|3|vy|w|2|N|8|5]|3]|vy]|32]3]|Yv]|38]|3]Y
21 [1KS17EC021|BHAVANA.] 29|17 | 3| v |122|3|v|8|4a8|3|v|32|3]|vy|28|s5|3|vy|18|3|y|s5]|3]|y|6|12|3]|v|36]3|vy |23y |24|9]|3]|Yy|15|3|Y]|9|s5]|3]|v|36|3]|Y]|23|0]|N




22 [1KS17EC022|BHOOMIKA.P.K |28 17| 3 | v |11 |3 | Y | 9 |54| 3| Y |36]3|Y |29 5|3 |v|18|3]|Yy]|6]|3|Y]|6|1a2]3]|Y]|36]3]|Y|12]3]|Y|19|w0|3]|Y|9|o|N|O]J]o|oOo|N|O|O|N|36]|3]Y
23 |1KS17EC023|BINDU.] 28|17 3|y |12|3|vy|0|6|3|Y|a|3]|Y|26|a]|3|Y|18|3|Y|a|3]|]Y|20]2|3|Y]|6]|3|Y|2|3|Y|]e|1|N|5|]O0o|N|9|s5]|3]|Y]|36|3]|]Y]|21|0]|N
24 [1KS17EC024|CHAITHRAV.M | 28|17 |3 | v |11 |3 | v |20]|6 |3 | Y |4 |3 | Y |30|6|3|Y|18|3|Y]|6]|3|Y|20|2]|3|Y]|6]|3|Y|2]|3|Y|25|8|3|y|17|3]|Yy]|8]|s5]|3]|vy]|32]3|Yv]|28|0]|N
25 [1KS17EC025|CHARAN SALY | 28| 16| 3 | v |12| 3 | v | 8 48| 3| Y |32|3|Y |25|5|3|vy|1a|3|vy]|6]|3|Y|8|16|3|vY|a8|3]|Y|16|3|Y|L7|o|3]|Y|8|o|N|O|Jo|o|N|O|O|N|47|3]Y
26 |1KS17EC026|CHETHAN.D.R | 27|15 | 3 | v |12 3 | v | 8 |a8| 3 | v (32| 3 |v 28|55 |3 |y |17|3|Y |6 |3 |Y|[S|a|a|[N|[3|2a|N|[2|[2|[N|[Ofo|ofN|[ofo|fN|[T7|a|3 |y |28|3|Y]|[31][1]|N
27 |1KS17EC027|CHETHAN.G 27116 3| v |12|3|v|10|6|3|Y|4a]|3]|Y]|26|s5|3]|Yy|15|3|Yy|6]|3|Y]|8|16|3]|v|a8|3]|vy|16]3]Y 2|0 |N|4]O|N|S5]|3]|]1|N|2|0|N|25|0]|N
28 [1KS17EC028|CHETHANAKK.S | 26| 15| 3 | vy |11 |3 | v |10] 6 |3 | Y |4 |3 | Y |28| 5|3 |Y|17|3|Y |6 |3 |Y|20|2]|3|Y]|s6]|3|Y|2]|3|Y|27|wo|3]|Y|17|3]|Y|7|a]|3]|Y|28|3|Y]|42|3]Y
29 | 1KS17EC029 (P:EESTS!\‘KA 23 v|wo|s| v |0 e|s|v|als]|v|[Z]s|s]|v|aa]|s|v]|ala|v|[0]2|s]|v|e]|s|v]|2|3|v|3]o|o|n]|3|o|n]|7]a|3]|v]|as]3]v]|2s|ofn
30 [1KS17EC030|DARSHAN.T.G | 28|17 3 [y a3y o[ oo [ N[ofo[N[26[6 3y [ua]3 [y e[y [wol2]3y[e|[3[y |23y [olo[3[y[o[o[nN]s8]s][3]y|32]3]vy[33]2]n
31 |1KS17EC031 [S)E\éﬁLRESHAN 2 s v|wo|s|v |0 e|s|v]|als]|v|[®]s|s]|v|o]|s|v]e|la|v | a|a|n|3]a|n]|a|a|n]|8]3|o|nN|3]o|n]|8]s]|3]|v]|s2]3]v]|26]0fn
32 [1KS17EC032|DEVIYANI.G 28|16 3| v |12|3|Y|O0O|lo|o|N|J]O|]O|N|24|5]|3]|Y]|15|3|Y|a|3]|Y|4]|o8|o|N]|24|0|N|o8|]O|N|4]|a|o|N|]O|O|N|9|5]|3]|Y]|36]|3]|Y]|36]|3]Y
33 [1KS17ECO33|DHAKSHITH.N.K| 29|17 | 3 | vy |12| 3 | v | 8 |a8| 3 | Y 32| 3| Y |27|6 |3 | Y |15|3|Y |6 |3 |Y|20|2]|3|Y]|s6]|3|Y|2]|3|Y|]2|2|o|N|]oO]|]O|N|9]|5]|3]|Y]|36|3|Y]|24]|0]|N
34 [1KS17EC035|DISHA.S 29118 3|y |11|3|vy|10|6|3|Y|a|3]|Y|29|6|3|Y|27|3|Y]|6]|3]|Y|10]2]|3|Y|6]|3|Y|2]|3]|Y]|16|a|o|N|12|3|Y]|8]|s5]|3]|Y]|32]3]|]Y]|39|3]Y
35 [1KS17EC036|DIVYA.T.M 26|16|3|v|10|3|Yv|10|6|3|Y|a|3|Y|24|s5|3]|Yy|1s|3|Yy|a|3]|]Y|20]2|3|Y]|6]|3|Y|2|3|Y|¥|s|o|N|]o|]o|N|8|s5]|3]|Y]|32]3|]Y]|29|0]|N
36 [1KS17ECO38|GOPINATH.H.C | 23|11 | 3 | v |12| 3| v | 8 |a8| 3| Y |32|3|Y |29 6|3 |Y|17|3|Y]|6]|3|Y]|6|12/3]|Y]|36|3|Y|12/3|Y|24|3|o|N|12|3]|Y]|8]|s5]|3]|Y]|32]3]|Y]|33|2]|N
37 |1KS17EC039|GOWTHAM.B 21112 | 3| v |10| 3| v |8|a8|3| v |32]|3]|Y|25]|s5|3|y|wa|3|vy]|e6|3]|Yy|0]2]|3|y|6]|3|Y|2]|3|Y|7|7|2|N|]o|]o|N|9|s5]|3]|Y]|36]|3]|Y]|40|3]Y
38 [1KS17EC040|G.S.SURABHI 271173 |y |10|3|vy|10|6|3|Y|a]|3]|Y|27|5|3|Yy|1w6|3|Y]|6|3]|Y|10]2|3|Y|6]|3]|Y|2|3|vy|1ll|8|3]|Y|3]|]o|N|9|s5]|3]|Y]|36|3]|]Y]|28|0]|N
39 [1KS17EC041|H.G.SRINIDHI | 25|17 |3 | v |8 |3 | v |10|6 |3 | Y |4 |3 |Y|25|5|3|v|1a|3]|Yvy]|6]|3|Y|2|oalo|N|12/0|N|os]O|N|9|3]|0|N|6|]O|N|]O]O]|]O|N|]O|O|N|33]2]|N
40 |1KS17EC042(JEEVAN.R.S 24114 3|y |10|3|v|8|a8|3|Yv|32]3]|Y|29]|6|3|Y|17|3|Y]|6]|3]|]Y]|2|oalo|N|12/0o|N|oslO|N|Ll]|]21]|o0o|N|]O|]O|N]|B8]|5]|3]|Y]|32|3]|]Y]|26|0]|N
41 [1KS17EC043[K.SHREYA 22|12 | 3|y |12|3|v|8|4a8|3|Yv|32]|3]|Y|28|6|3|Y|17|3|Y]|5]|3]|]Y]|2|oalo|N]|12/0|N|oslO|N|S5]|5|]0o|N|]O|]O|N|]O]O|]O|N]|]O|O|N|32|1]|N
42 |1KS17EC044 E,’*,';“E‘ﬁjjm 27115 3| v |12|3| v |10|6|3|Y|a]|3]|Y|27|6|3|Y|15|3|Y]|6]|3]|Y]|7|1a|3|Y|a2]/3|Y|2a|3|Y|6|a|o|N|2|O|N|T7|a]|3]|Y|28|3|]Y]|21|0]|N
43 |1KS17EC045|KRITHIKA.P 29117 3|y |12|3|vy|0|6|3|Y|a|3]|Y|29|s5|3|vy|18|3|Yy]|6|3]|Y|10]2|3|Y]|6]|3|Y|2|3|Y]|25]|8|3]|vy|17]|3]|Y]|9]|s5]|3]|v]|36|3]|]Y]|35|2]|N
44 | 1KS17EC046(LAKSHAN.N.S 28|l16|3|v|12|3|vy|o|o|Jo|N|J]oO|O|N|25]|5]|3]|Yy|wa|3]|Yy|6|3]|]y|]o|J]o|]o|N|]o|J]o|N|]O|]O|N|20|6|21|N|a|]oOo|N|]O|]O]|]O|N]|]O|O|N|29|O]|N
45 [1KS17EC047|LEKHA YADAV.B (30| 18| 3 | v [12| 3 [ v |10l e |3 | Y |4 |3 | Y |27|6 |3 |Y |53 |v|[e|3|[Yv|ao|2]|3|Y|s6|3|Y|2|3|Yy|[8]|e6|1|N|[2|o|N]|]O|[s5]|3]|Y]|36][3]|]Y]|31][1]|N
46 [1KS17EC048|M.R.SRINIVAS 29|17 | 3 | v 12| 3 |[v |10|e | 3| v |4 |3 |Yv|25|6 |3 |y |3|3|Yv|[e6|3|[Y]|o|wg|3|Y|sa]3|v|w8|3|Y|[3|3|o|N|[o|o|[N]|B8|5]|3]|Y]|32[3]Y]|23|[o]|N
47 [1KS17EC049[RANJITH.M 29183 |v|11|3|v|10|6|3|vy|a|3|v|27|s|3|yv|w|3|vy|e|3|Yy|[s5|1|[1|nN|[3]2|[N]2|[1]|N|[10|20|3|Y|O|O|N|[8]|5|3]|VY|[32]3|[Y]|24]|0]|N
48 | 1KS17EC050|M.SIRISHA 2917 |3 | v |23 |v|10|6|3|Yy|[a]|3|v|28|e|3|v|w|3|Y|e6|3]|Yvy|10]2|3]|Yv|[e]|3|Yy |23y |27 o3|y |w8|3|Y|o]|5|3]|vY|[36]3|Y]|a8]|3]Y
49 [1KS17EC051|MADHU.S 2917 |3 | v |12|3|v|10|6|3]|Yy|[a]|3|[v]|30|e|3|v|w|3|y|e|3]|Yvy|10]2|3]|Yv|[e]|3|Yy |23y |[29)aa|3|y|w8|3|Y|[o]|5|3]|vY|[36]3|[Y]|39]3]Y
50 |1KS17EC052|MAHADEVA.G 21|11 |3 |v|wo|3|v|10|6 3|y |[a]|3|v|28|e|3|Yv|w|3|Y|6|3]|Yy|[8|ie[3]|v|[ag]3|[v|ae[3]|Y|[3]|1|o|nN|]2|o|N|[O|O|O|N|[O]|O|[N|34]2]|N
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52 [1KS17EC054|MANOJ.E 23|11 |3 |v|12|3|v|1o|6|3]|Yy|[a]|3[Y]|]O|o|o|[N]|]o|o|N|o|o|N|10|2|3]|Y|[e6]|3|Y]|2|[3]Y|[5]|s5|o|N|]o|o|N|10|6|3]|Y|[4a]|3|Y|11]|0]|N
53 |1KS17EC055 Z'IPI‘,\'\,‘I(A); o 22|10 2 |Nj12|3 |y |[8|as8[3| v [32]3|Yv|27|e|3|Yy|s|3|Yy|e|3|Yvy|10|l2|3]|Yv|[e]|3|[Yy]|2|[3]Y|[7]6|1|N|]1|o|N|[O|O|O|N|[O]|O|[N|26]|O0]|N
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56 [1KS17EC058|MONISHA.A 21102 | Nj11|3|v|10|6|3|Y|[a]|3|Y|29|e|3|Yv|az|3|Y|e6|3]|Yy|10]2|3]|Y|[e]|3|[Y]|]2]]3]Y 3lo|N|j1|o|N|[8]5|[3]|Y[32]3[Yv]|23]|0]|N
57 |1KS17ECO59|NAGANETRAM (27|17 3 [ v (10| 3 [ v [20f 6 |3 | Y |4 |3 |Yv [29| 6|3 |Yv |73 |y |[e|3]|Y|[8|we[3]|Y|as]3 |y |[ee[3|Y|[l4]a|o|[N|wo|2|N]|8|5]|3]|Y][32][3|[Y]|36]3]Y
58 [1KS17EC060 meELIII PYASAL 20| o | 2 [ 10| 3 | v ololo|n]ofo|nN|[Z2]6|3]|v|w]|2|n]|e|3]|v|8|ue|3]|v|as|3s|v|ue|s|v]|%|a|lo|n|s|o|n]|s]|s]|3]v]|s2]3]v]a]a]n
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Average 1.2(08|04) o4 [ _| _Jo08j04| [ _[12] _




MICROWAVES AND ANTENNAS
(17EC71/15EC71)
MODULE-2

NOTES

Microwave Network theory: Symmetrical Z and Y-Parameters for Reciprocal Networks, S
matrix representation of Multi-Port Networks.

Microwave Passive Devices: Coaxial Connectors and Adapters, Attenuators, Phase Shifters,
Waveguide Tees, Magic tees.

Text Books:

1. Microwave Engineering — Annapurna Das, Sisir K Das TMH Publication, an, 2010.
2. Microwave Devices and circuits- Liao, Pearson Education.

Reference Books:

1. Microwave Engineering — David M Pozar, John Wiley India Pvt. Ltd. 3rdEdn, 2008.
Microwave Engineering — Sushrut Das, Oxford Higher Education, anEdn, 2015.
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