
 

Techno India NJR Institute of Technology 
 
 

 
 
 
 

Course File 
Session 2021-22 

Antennas and Propagation (6EC4-04) 
 
 
 
 
 
 
 

Ms. Payal Paliwal 
(Associate Professor) 
Department of ECE 



 

 



 

Course Overview: 
Student will learn fundamentals of Antenna wave and propagation from this 40-hour course. In 
this course, student will study the fundamental concepts and application of antennas and its 
radiation parameter. Also, they will studydesigning, different measurement and calculations 
related to various antenna. Other than this, they will also learn about radio wave propagation and 
smart antennas used in recent technologies. 
Course Outcomes: 
CO.NO. Cognitive Level Course Outcome  

1 Knowledge Define various antenna parameters 
2 Analysis Illustrate techniques for antenna parameter measurements. 
3 Synthesis Synthesize the various applications of antennas 

 
Prerequisites: 

1. Fundamentals of various orthogonal coordinate systems. 
2. Must have completed the course on electromagnetic waves. 
3. Student should be able to solve the problems of electromagnetic fields.  

Course Outcome Mapping with Program Outcome: 
Course 
Outcome  Program Outcomes (PO’s) 

CO. NO. Domain Specific  Domain Independent  
 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 1 2 1               
CO2 2 2 1 2 1               
CO3 2 1 1 0 0               

1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High)  
 
Course Coverage Module Wise: 

Lecture No. Unit Topic 
1  1 INTRODUCTION: Objective, scope and outcome of the course 
2  2 FUNDAMENTAL CONCEPTS OF ANTENNA: Physical concept of radiation 
3  2 Radiation pattern, near and far-field regions 
4  2 Reciprocity 
5  2 Directivity and gain 
6  2 Effective aperture, polarization 



 

7  2 Input impedance, efficiency 
8  2 Friis transmission equation 
9  2 Radiation integrals and auxiliary potential functions 
10  3 RADIATION FROM WIRES AND LOOPS 
11  3 Infinitesimal dipole 
12  3 Half-wave and monopole dipole 
13  3 Small circular loop 
14  3 linear elements near conductors 
15  3 Dipoles for mobile communication 
16  4 APERTURE AND REFLECTOR ANTENNAS: Huygens' principle 
17  4 Radiation and design considerations of rectangular apertures 
18  4 Radiation and design considerations of circular apertures 
19  4 Babinet's principle 
20  4 Radiation from sectoral and pyramidal horns 
21  4 design concepts of prime-focus parabolic reflector antenna 
22  4 design concepts of cassegrain antennas 
23  5 BROADBAND ANTENNAS:  
24  5 Log-periodic antenna 
25  5 Yagi-Uda antenna 
26  5 Frequency independent antennas 
27  5 Broadcast antennas 
28  6 MICRO STRIP ANTENNAS 
29  6 Basic characteristics of micro strip antennas,  feeding methods 
30  6 Different methods of analysis 
31  6 Design of rectangular patch antennas 
32  6 Design of circular patch antennas 
33  7 ANTENNA ARRAYS-  Analysis of uniformly spaced arrays with uniform amplitude 

excitation 
34  7 Analysis of uniformly spaced arrays with non-uniform amplitude 

excitation 
35  7 Extension to planar arrays 
36  7 Synthesis of antenna arrays using Schelkun off polynomial method 
37  7 Synthesis using Woodward-Lawson method 
38  8 BASIC CONCEPTS OF SMART ANTENNAS 
39  8 Benefits of smart antennas, Fixed weight and adaptive beamforming 
40  9 DIFFERENT MODES OF RADIO WAVE PROPAGATION 

USED IN CURRENT PRACTICE 
 
 
TEXT/REFERENCE BOOKS 



 

1. Antenna theory, Analysis and design, 3rd edition, Balanis Constantine A, John Wiley 
& Sons Inc. Publication 

2. Antenna and wave propagation, K.D. Prasad, Satya Prakashan, New Delhi. 
3. Antenna and wave propagation, Sisir. Das and A. Das, Tata McGraw-Hill Education 

Pvt. Ltd 
Teaching and Learning resources: 

 MOOC (NPTEL): - https://nptel.ac.in/courses/108/101/108101092/ 
 

Assessment Methodology: 
1. Practical exam using lab instruments.  
2. Two Midterm exams where student have to showcase subjective learning. 
3. Final Exam (subjective paper) at the end of the semester.  



 
 



 

 


