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3. Vision of the Department 

To impart quality technical education in Electronics and Communication Engineering 

emphasizing analysis, design/synthesis and evaluation of hardware/embedded software using 

various Electronic Design Automation (EDA) tools with accent on creativity, innovation and 

research thereby producing competent engineers who can meet global challenges with societal 

commitment. 

 

4. Mission of the Department 
 

i. To impart quality education in fundamentals of  basic sciences, mathematics, electronics 

and communication engineering through innovative teaching-learning processes. 

ii. To facilitate Graduates define, design, and solve engineering problems in the field of 

Electronics and Communication Engineering using various Electronic Design Automation 

(EDA) tools. 

iii. To encourage research culture among faculty and students thereby facilitating them to be 

creative and innovative through constant interaction with R & D organizations and 

Industry. 

iv. To inculcate teamwork, imbibe leadership qualities, professional ethics and social 

responsibilities in students and faculty. 
 

5 a) Program Educational Objectives of B. Tech (ECE) Program : 

I. To prepare students with excellent comprehension of basic sciences, mathematics and 

engineering subjects facilitating them to gain employment or pursue postgraduate 

studies with an appreciation for lifelong learning. 

II. To train students with problem solving capabilities such as analysis and design with 

adequate practical skills wherein they demonstrate creativity and innovation that would 

enable them to develop state of the art equipment and technologies of multidisciplinary 

nature for societal development. 

III. To inculcate positive attitude, professional ethics, effective communication and 

interpersonal skills which would facilitate them to succeed in the chosen profession 

exhibiting creativity and innovation through research and development both as team 

member and as well as leader. 

 

 

 

 



 

 

b) Program Outcomes of B.Tech ECE Program:  

1. An ability to apply knowledge of Mathematics, Science, and Engineering to solve 

complex engineering problems of Electronics and Communication Engineering 

systems. 

2. An ability to model, simulate and design Electronics and Communication Engineering 

systems, conduct experiments, as well as analyze and interpret data and prepare a report 

with conclusions. 

3. An ability to design an Electronics and Communication Engineering system, 

component, or process to meet desired needs within the realistic constraints such as 

economic, environmental, social, political, ethical, health and safety, manufacturability 

and sustainability. 

4. An ability to function on multidisciplinary teams involving interpersonal skills. 

5. An ability to identify, formulate and solve engineering problems of multidisciplinary 

nature. 

6. An understanding of professional and ethical responsibilities involved in the practice of 

Electronics and Communication Engineering profession. 

7. An ability to communicate effectively with a range of audience on complex engineering 

problems of multidisciplinary nature both in oral and written form. 

8. The broad education necessary to understand the impact of engineering solutions in a 

global, economic, environmental and societal context. 

9. A recognition of the need for, and an ability to engage in life-long learning and acquire 

the capability for the same. 

10. A knowledge of contemporary issues involved in the practice of Electronics and 

Communication Engineering profession 

11. An ability to use the techniques, skills and modern engineering tools necessary for 

engineering practice. 

12. An ability to use modern Electronic Design Automation (EDA) tools, software and 

electronic equipment to analyze, synthesize and evaluate Electronics and 

Communication Engineering systems for multidisciplinary tasks. 

13. Apply engineering and project management principles to one's own work and also to 

manage projects of multidisciplinary nature. 
 
 
 
 
 



 

 

6. Course objectives & outcomes: 

 

Objectives:  a. To introduce the student to the fundamental theory and concepts of  

                         Electromagnetic waves and transmission lines, and their practical applications 

         b. To study the propagation, reflection, and transmission of plane waves in    

              bounded and unbounded media. 

Outcomes: Upon successful completion of the course, students will be able to 

  

a. Study time varying Maxwell’s equations and their applications in electromagnetic 

problems. 

b. Determine the relation between time varying electric and magnetic field and 

electromotive force 

c. Analyze basic transmission line parameters in phasor domain 

d. Use Maxwell’s equations to describe the propagation of electromagnetic waves in 

free space   

e. Show how waves propagate in dielectrics and lossy media 

f. Demonstrate the reflection and refraction at boundaries 

 

7. How this course fits into Curriculum: 
 

This course covers all the basic laws which govern the Electric and Magnetic fields in 

both static and time varying conditions. The students will solve a variety of problems related to 

these concepts which are applicable to many real time phenomena which involve Electric and 

Magnetic fields.  Maxwell’s Equations are the most required laws which are necessary to solve 

complex design issues in propagation of Electromagnetic waves through different media. These 

concepts are covered extensively in this course. The second part of the course covers concepts 

of transmission lines and their characteristics.  Solving problems on these concepts help the 

students to design transmission lines terminated with suitable stubs to minimize reflections. 

The concepts are essential to students to design any communication system 

 

 

8. Prerequisites :  1. Three dimensional Coordinate Systems 

         2. Vector Calculus 

 

 

9. Instructional Learning Outcomes 

 

At the end of each unit, students should be able to 

 

Introduction: Distinguish between scalars & vectors, Familiar with Dot and Cross products 

and related problems  

Co-ordinate systems-Types, Cartesian Co-ordinate system 

Cylindrical Co-ordinate system, Transformation between Cartesian and Cylindrical 

Spherical Co-ordinate system, Transformation among the three co-ordinate systems 

Solve Problems on transformations 



 

 

Reflection and refraction  of plane waves-Normal  incidence for perfect conductor 

Reflection and refraction  of plane waves- Normal Incidence for perfect dielectric 

Reflection and refraction  of plane waves- oblique Incidence for perfect conductor 

Reflection and refraction  of plane waves- oblique Incidence for perfect dielectric 

Brewster angle, critical angle and total internal reflection 

Surface impedance, poynting vector and poynting theorem    

Applications of poynting theorem, Power loss in a plane conductor 

Solve Problems on the above topic 

UNIT IV: Types of Transmission lines, parameters 

Transmission line equations, Primary and secondary constants 

Expression for characteristic impedance, propagation constant 

Solve Problems on surface areas 

Vector Calculus, Del operator, Gradient and related mathematical formulae 

Curl, Laplacian and related mathematical formulae 

UNIT I: Coulomb’s law, Electric field intensity 

Solve Problems on coulomb’s law 

Continuous Charge Distribution-Line, surface and volume charges, Electric field for line 

charge 

Electric field intensity for surface charge, problems 

Electric field intensity for Volume charge, problems 

Electric flux density, Gauss Law and applications 

Electric potential, relation between E and V 

Maxwell’s Two equations for electrostatic fields, Energy density  

Solve Problems on energy density 

Convection and conduction currents and related problems  

Dielectric constant, Isotropic and homogeneous dielectrics, 

Continuity equation, relaxation time 

Poisson’s and Laplace’s equation 

Capacitance: Parallel plate, coaxial, Spherical capacitors 

UNIT II: Biot Savart’s law , Ampere’s circuit law and applications 

Magnetic flux density, Maxwell’s two equations magneto static fields 

Magnetic scalar and vector potentials, Related problems 

Forces due to magnetic fields, problems 

Ampere’s force law, problems 

Inductances and magnetic energy 

Solve Problems on the above topics 

Faraday’s law and transformer emf 

Inconsistency of Ampere’s law and Displacement current density  

Maxwell’s equations in final forms and word statements 

Maxwell’s equations in phasor form  

Conditions at a boundary surface: Dielectric – Dielectric 

Conditions at a boundary surface: Dielectric – conductor interfaces 

UNIT III: Wave equations for conducting and perfect dielectric media 

Uniform plane waveforms – Definition 

All relations between E&H, sinusoidal variations 

Wave propagation in lossless and conducting media 

Conductors & dielectrics – Characterization  

Wave propagation in  good conductors and good dielectrics, Polarization 



 

 

Phase and group velocities, infinite line concepts, Losslessness/ low loss characterization 

Distortion- condition for distortionless transmission 

Minimum attenuation, loading-types of loading 

Solve Problems on the above topics 

UNIT V: Input impedance relations, SC and OC lines 

Reflection coefficient, VSWR 

UHF lines as circuit elements 

Quarter wavelength, Half wave length-impedance transformations 

Smith chart – configuration and applications, Single and double stub matching 

 

 

10. Course mapping with POs 

   

1. An ability to apply knowledge of Mathematics, Science, and Engineering to solve 

complex engineering problems of Electronics and Communication Engineering systems. 

 

2. An ability to model, simulate and design Electronics and Communication 

Engineering systems, conduct experiments, as well as analyze and interpret data and 

prepare a report with conclusions. 

√ 

3. An ability to design an Electronics and Communication Engineering system, 

component, or process to meet desired needs within the realistic constraints such as 

economic, environmental, social, political, ethical, health and safety, manufacturability and 

sustainability. 

 

4. An ability to function on multidisciplinary teams involving interpersonal skills.  

5. An ability to identify, formulate and solve engineering problems of multidisciplinary 

nature. 

√ 

6. An understanding of professional and ethical responsibilities involved in the practice 

of Electronics and Communication Engineering profession. 

 

7. An ability to communicate effectively with a range of audience on complex 

engineering problems of multidisciplinary nature both in oral and written form. 

 

8. The broad education necessary to understand the impact of engineering solutions in a 

global, economic, environmental and societal context. 

√ 

9. A recognition of the need for, and an ability to engage in life-long learning and 

acquire the capability for the same. 

 

10. A knowledge of contemporary issues involved in the practice of Electronics and 

Communication Engineering profession 

 

11. An ability to use the techniques, skills and modern engineering tools necessary for  



 

 

engineering practice. 

12. An ability to use modern Electronic Design Automation (EDA) tools, software and 

electronic equipment to analyze, synthesize and evaluate Electronics and Communication 

Engineering systems for multidisciplinary tasks. 

 

13. Apply engineering and project management principles to one's own work and also to 

manage projects of multidisciplinary nature. 

 

  

 

11. Class Time Table 

 

 

 

 

 

 

Hard copy available  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12. Individual Time Table 

 

 

 

 

Hard copy available  

 

 

 



 

 

 

 

13. Lecture schedule with methodology being used/adopted 

 

 

S.L.

no 

Unit 

No 

Period 

No 
Date Topics  to be covered in one period 

Reg/ 

Additional 

Teaching 

LCD/OHP

/BB 

1 I 1  Different 3-D co-ordinate systems Additional BB/OHP 

2  2  Different 3-D co-ordinate systems, problems Additional BB/OHP 

3  
3 

 Vector Calculus, Del operator, Gradient, Curl, 

Laplacian 

Additional BB/OHP 

4  4  Divergence and stoke’s Theorems Additional BB/OHP 

5  5  Coulomb’s law Regular BB/OHP 

6  6  Fields due to different charge distributions Regular BB/OHP 

7  7  Electric field intensity Regular BB/OHP 

8  8  Electric flux density, Gauss Law and applications Regular BB/OHP 

9  9  Electric potential, relation between E and V Regular BB/OHP 

10  10  Electric potential, relation between E and V Regular BB/OHP 

11  11  Maxwell’s Two equations for electrostatic fields,  Regular BB/OHP 

12  12  Energy density, related problems Regular BB/OHP 

13  
13 

 Convection and conduction currents, the dielectric 

constant 

Regular BB/OHP 

14  14  Isotropic and homogeneous dielectrics, Regular BB/OHP 

15  15  Continuity equation, relaxation time Regular BB/OHP 

16  16  Poisson’s and Laplace’s equation Regular BB/OHP 

17  
17 

 Capacitance: Parallel plate, coaxial, Spherical 

capacitors 

Regular BB/OHP 

18 II 1   Biot Savart’s law  Regular BB/OHP 

19  2  Ampere’s circuit law and applications Regular BB/OHP 

20  
3 

 Magnetic flux density, Maxwell’s two equations 

magneto static fields 

Regular BB/OHP 

21  
4 

 Magnetic scalar and vector potentials, Related 

problems 

Regular BB/OHP 

22  5  Forces due to magnetic fields, problems Regular BB/OHP 

23  6  Ampere’s force law, problems Regular BB/OHP 

24  7  Inductances and magnetic energy Regular BB/OHP 

25  8  Problems on the above topics Regular BB/OHP 

26  9  Faraday’s law and transformer emf Regular BB/OHP 

27  
10 

 Inconsistency of Ampere’s law and Displacement 

current density  

Regular BB/OHP 

28  
11 

 Maxwell’s equations in different final forms and 

word statements 

Regular BB/OHP 

29  
12 

 Conditions at a boundary surface: Dielectric – 

Dielectric 

Regular BB/OHP 

30  
13 

 Conditions at a boundary surface: Dielectric – 

conductor interfaces 

Regular BB/OHP 

31  14  Problems on the above topics Regular BB/OHP 



 

 

32 III 
1 

 Wave equations for conducting and perfect dielectric 

media 

Regular BB/OHP 

33  2  Uniform plane waveforms - Definition Regular BB/OHP 

34  3  All relations between E&H, sinusoidal variations Regular BB/OHP 

35  4  Wave propagation in lossless and conducting media Regular BB/OHP 

36  5  Conductors & dielectrics – Characterization  Regular BB/OHP 

37  
6 

 Wave propagation in  good conductors and good 

dielectrics 

Regular BB/OHP 

38  7  Polarization Regular BB/OHP 

39  8  Problems on the above topics Regular BB/OHP 

40  
9 

 Reflection and Refraction of plane waves at the 

perfect conductor–Normal Incidence 

Regular BB/OHP 

41  
10 

 Reflection and Refraction of plane waves at the 

perfect dielectric–Normal Incidence 

Regular BB/OHP 

42  
11 

 Reflection and Refraction of plane waves at the 

perfect conductor–oblique ncidence 

Regular BB/OHP 

43  
12 

 Reflection and Refraction of plane waves at the 

perfect dielectric–oblique Incidence 

Regular BB/OHP 

44  
13 

 Brewster angle, critical angle and total internal 

reflection 

Regular BB/OHP 

45  
14 

 Surface impedance, poynting vector and poynting 

theorem    

Regular BB/OHP 

46  
15 

 Applications of poynting theorem Regular BB/OHP 

47  
16 

 Power loss in a plane conductor  Regular BB/OHP 

48  
17 

 Problems on the above topics Regular BB/OHP 

49 IV 
1 

 Types of Transmission lines, parameters Regular BB/OHP 

50  
2 

 Transmission line equations, Primary and secondary 

constants 

Regular BB/OHP 

51  
3 

 Expression for characteristic impedance, propagation 

constant 

Regular BB/OHP 

52  4  Phase and group velocities, infinite line concepts Regular BB/OHP 

53  
5 

 Losslessness/ low loss characterization  Regular BB/OHP 

54  6  condition for distortionless transmission Regular BB/OHP 

55  
7 

 Minimum attenuation, loading-types of loading Regular BB/OHP 

56 V 
1 

 Input impedance relations, SC and OC lines Regular BB/OHP 

57  2  Reflection coefficient, VSWR Regular BB/OHP 

58  3  UHF lines as circuit elements Regular BB/OHP 



 

 

59  
4 

 Quarter wavelength, Half wave length-impedance 

transformations 

Regular BB/OHP 

60  
5 

 Impedance circle diagram Additional BB/OHP 

61  
6 

 Smith chart – configuration and applications Regular BB/OHP 

62  
7 

 Single and double stub matching Regular BB/OHP 

 

 

14. Detailed notes 

A detailed note is available as Notes and in OHP slides. 

 

 

 

15. Additional topics 

 

a. Three dimensional Cartesian Co-ordinate systems 

b. Three dimensional Cylindrical Co-ordinate systems 

c. Three dimensional spherical Co-ordinate systems 

d. Transformation from one Co-ordinate system to other 

e. Gradient, Divergence, Curl and Laplacian operations 

f. Stoke’s and Divergence Theorems 

g. Impedance Circle diagram 

 

Notes on all the above topics is available as notes and in OHP slides 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

16. University Question papers of previous years 

 

 
 

 



 

 

 

 

 
 

 

 



 

 

 
 

 

 
 

 

 



 

 

 

 

 

 

 

 

 
 

 

 



 

 

 

 

 

 

 

 

 

 

 
 



 

 

 

 
 

 

 

 

 
 

 



 

 

 
 

 

 
 

 

 

 

 

 

 

 



 

 

 

 
 

 
 



 

 

 

 

 
 

 

 

 

 

 

 
 



 

 

 
 

 

 
 

 

 

 



 

 

 

 

 

 
 

 



 

 

 
 

 

 

 
 



 

 

 

 

 
 

 
 

 

 

17. Question Bank 

 

UNIT-I 

 
1. (a) State ‘Coulomb’s law’ in electrostatics and write its Applications. 

    (b) Obtain an equation for force on a point charge ‘Q’ due to ‘N’ point charges in the field. 

 

2. (a) Define different charge distributions. 

    (b) Write any five applications of electrostatics. 

 

3. (a) Define electric field strength. 

    (b) Derive an expression for electric field intensity due to infinite line charge located along 

z-axis from -∞ to ∞. 

 

 4. (a) Obtain an expression for electric field intensity due to infinite surface charge sheet. 

    (b) An infinite charge sheet in XY-plane extending from -∞ to ∞ in both directions has a 

uniform charge density 10nC/m².find electric field at z=1cm. 

   (c) A sphere of volume 0.1m³ has a charge density of 8pC/m³.find electric field intensity at 

(2,0,0) if centre of sphere is at (0,0,0). 



 

 

 

5. (a) State ‘Coulomb’s law’. 

    (b) Point charges Q1 and Q2 are respectively located at (4,0,-3) and (2,0,1).if Q1=4nc find 

another point charge when 

i) Electric field intensity on a charge at a point (5,0,6) has  

no z-component. 

           ii) Force on a charge at a point (5,0,6) has no x-component. 

 

6. (a) Three equal charges of 2µc are in space at (0,0,0),(2,0,0) and (0,2,0) respectively. find 

the net force on Q4=5µc at (2,2,0) 

    (b) Two point charges Q1=5c,Q2=1nc are located at (-1,1,3)m and (3,1,0)m respectively. 

Determine the electric field at Q1. 

 

7. (a) Define electric potential. 

    (b) Two point charges -4µC and 5µC are located at (2,-1,3) and (0,4,-2) respectively. find 

the potential at (1,0,1) assuming zero potential at infinity. 

    (c) Derive an expression for ‘V’ due to charged disc  

                                     (or) 

          Prove potential V=(ρs/2εo)[√a²+h² - h]  

Where h=potential at a distance from centre of Disc to the point ‘p’. 

                          a=radius of the disc. 

 

8. (a) Define electric flux and electric flux density. 

   (b) A point charge Q=10nC is at origin in the free space, find the electric flux density (D) at 

p(1,0,1). 

 

9. (a) State and prove ‘Gauss’s law’ in electrostatics. 

   (b) Write any three applications of it. 

 

10. (a) Derive the two Maxwell’s equations in electrostatics. 

                                    (or)  

     (a) Write differential form of Gauss’s law.                                                          

     (b) Obtain the relationship between electric field intensity (Ē) and electric potential (V). 

 

11. (a) What is energy density and derive an expression for it. 

     (b) Three point charges -1nC, 4nC, 3nC are located at (0,0,0), (0,0,1), (1,0,0).find energy in 

the system.                 

                                     

12. Explain the properties of conductors and derive relation between I & J. 

13.. Write short notes on dielectric materials? 

14. a) State and explain continuity equation of current in integral and point     forms? 

    b) What is relaxation time and derive expression for it? 

15. a) Define capacitance & derive expression for same of parallel plate capacitor? 

   b) A parallel plate capacitor consists of two square metal plates with 500mm side & 

separated 10mm. A slab of sulphur (εr =4) 6mm thick is placed on the lower plate & air gap of 

4mm. Find the capacitance of capacitor? 

16. a) Derive the expression for capacitance of co-axial cable.  

    b) Derive the expression for capacitance of spherical capacitor? 

17. a) Derive the expression for capacitance of composite parallel plate capacitor. 



 

 

b) A parallel plate capacitor with air as a dielectric has a plate area of    36Пcm2  and the 

separation between the plates of 1mm.It is charged to 100V by connecting across a battery. 

If the battery is disconnected & plate separation is increased to 2mm. Calculate the change 

in 

 i) potential difference across the plates ii) energy stored. 

18. a) State & prove the uniqueness theorem?  

    b) Explain & derive the boundary conditions for conductor-free space interface? 

19. Derive poission’s and laplace’s equations? And write applications? 

20. a) Derive an expression for energy stored of  parallel plate capacitor. 

    b) A parallel plate capacitor consists of square metal plates of side 500mm and separated by 

10mm slab of Teflon with εr=2 and 6mm thickness is placed on the lower plate leaving an air 

gap of 4mm thick between it & upper plate. If 100V is applied across the capacitor find D, E & 

V in Teflon & air? 

  

 

UNIT-II 

 

1(a) State Biot-savart’s law? 

   b) Derive an expression for H of infinitely long straight conductor with line current placed 

along z-axis? 

2. a) State and prove Amperes circuit law? 

    b) Derive an expression for H in case of Solonoid and Toroid using Amperes circuit law? 

3) Derive an expression for H in case of infinitely long co-axial transmission line using 

Amperes circuit law? 

4) (a) Define following i) Magnetic field Intensity ii) Magnetic flux density 

 b) Define different current distributions? 

5) Derive two Maxwell’s equations for static magnetic field? 

6) Obtain an equation for force in magnetic field and explain? 

7) Explain different potentials in static magnetic field with suitable expressions? 

8) Derive an expression for H and B for finite length conductor carrying line     current placed 

along z-axis? 

9) (a) Define inductance and derive an expression for it ? 

     b) Obtain an expression for inductance in case of solenoid and toroid? 

10) Explain the boundary conditions in static magnetic fields? 

11) Derive four Maxwell’s equations for static electromagnetic fields? 

12) Explain the inconsistency of amperes circuit law? 

13) State and prove faraday’s law? 

14) Explain boundary conditions for static electric fields? 

15) Explain boundary conditions for static magnetic fields? 

16) Derive four Maxwell’s equations for time –varying electromagnetic fields? 

 
 
          

            

18. Assignment Questions 

Assignment No. 1 

1   (a) Define electric field intensity in terms of point charge and describe its salient features. 

     (b) Two point charges Q1 = 5.0 C and Q2 = 1.0 nC are located at (-1, 1, -3) m and  (3, 1,   



 

 

          0) m  respectively.  Determine the electric field at Q1 and Q2.  

2    (a) State and explain Coulomb’s law. Obtain an expression in vector form. 

      (b) Two uniform line charges of density 8nC/m are located in a plane with y = 0 at x =   

           ±4m.  Find the E- field at a point   P(0m, 4m, 10m)  

 3.   Find the force on a 100µC charge at (0, 0, 3)m if four like charges of 20µC are located on  

       x and y axes at ± 4m. 

4    (a) State and prove Gauss’s law. Express Gauss’s law in both integral and differential  

           forms. 

      (b) Discuss the salient features and limitations of Gauss’s law . 

5.   Given a point charge of 200 π εo C at (3,-1,2), a line charge of 40 π εo C/m on the x-axis,   

      and a surface charge of 8 εo C/m2 on the plane x = -3, all in free space, find the potential at  

     P(5,6,7) if V=0 at Q(0,0,1) 

6. Find the capacitance per unit length of a coaxial conductor with outer radius of 5 mm   

    and the inner radius of 0.5 mm of the dielectric has ∈r = 5.0 

7. A parallel plate capacitance has 500mm side plates of square shape separated by 10mm    

   distance. A sulphur slab of 6mm thickness with ∈r = 4 is kept on the lower plate. Find the  

   capacitance of the set-up. If a voltage of 100 volts is applied across the capacitor, calculate  

   the voltages at both the regions of the capacitor between the plates.  

8. In a cylindrical conductor of radius 2mm, the current density varies with distance from the    

   axis according to J = 103 e−400ρ A/m2. Find the total current I.  

9. Conducting plates at z=1 cm and z= 5 cm are held at potentials of  - 8 V  and 6 V     

    respectively.  If the region between the plates is a homogeneous dielectric with ε=5ε0,  Find   

   a) The capacitance between the plates per unit area;  b) V(z) and c) D(z). 

10. Two conducting planes are located at z=0 and 6 mm. In the region 0<z<2 mm, there is a  

     perfect dielectric for which εr1=2; for 2<z<5 mm, let εr2=5. Find the capacitance per  

     square meter of surface area if the region for which 5<z<6 mm is  a) air;   b) εr1     c) εr2 

Assignment No. 2 

   1   Find magnetic field strength, H, on the axis of a circular current loop of radius’a’, at a   

      point P( 0,0,h). 

 

   2   An infinitely long current element on X-axis carries a current of 1.0 mA in ax direction.   

     Determine H at the point P(5, 2, 1). 

 

    3  In the region 0< ρ <0.5 m in cylindrical coordinates the current density is 4.5 e−2ρ az A/m2 

    And J = 0 elsewhere. Use Ampere’s Law to find ‘H’ 

 

    4. A long straight conductor with radius ’a’ has a magnetic field strength H =(Ir/2πa2) aφ  

    within the conductor (r < a) and H = (I/2πr) aφ outside the conductor (r > a). Find the  

          current density J in both the regions (r <a and r > a) 

 

      5.  Find the magnetic field strength, H at the centre of a square conducting loop of side  

           ‘2a’ in Z=0 plane if the loop is carrying a current I in anti clock wise direction 

6. State Maxwell’s equations in their general deferential form and derive their form for 

harmonically varying field. 



 

 

 

7. Explain boundary conditions for dielectric - dielectric and dielectric - conductor 

interfaces. 

      8. In free space D = Dm Sin (wt +β z)ax. Determine B and displacement current density.  

9. Verify that the displacement current in the parallel plate capacitor is the same as the  

      conduction current in the connecting wires.  

10.  Region 1, for which µr1 = 3 is defined by X < 0 and region 2, X < 0 has µr2 = 5  

      given  H1 = 4 ax + 3ay -6 az (A/m). Determine H2 for X > 0 and the angles that H1  

      and H2 make with the interface. 

 

Assignment No. 3 

1. Derive expression for attenuation constant of EM wave. 

2. A medium like copper conductor which is characterized by the parameters σ = 5.8 X 

107 ʊ/m, εr =1, μr =1 supports a uniform plane wave of frequency 60 Hz.Find 

attenuation constant, Propagation constant, intrinsic impedance, wavelength and phase 

velocity of wave. 

3. Explain the wave propagation characteristics in good conductors 

4. Explain the different types of polarization of uniform plane wave 

5. The conductivity of silver is σ = 3 X 107 ʊ/m at microwave frequencies 

a) Find the skin depth at 10 GHz 

b) Calculate the frequency at which skin depth in sea water is one meter 

6. State and prove poynting theorem 

7. Derive an expression for reflection when a wave is incidence on a dielectric obliquely 

with parallel polarization. 

8. Derive expression for Reflection and Transmission coefficients of an EM wave when it 

is incident normally on a dielectric. 

9. Explain about 

a) Brewster angle 

b) Critical angle 

c) Total internal reflection 

10. Define and distinguish between the terms perpendicular polarization, parallel 

polarization, for the case of reflection by a perfect conductor under oblique incidence 

Assignment 4 

1. Derive the general Transmission Line equations for parallel wire type lines. 

2.  Explain about line distortions and derive the condition for distortion-less line. 

3. Derive the expression for attenuation constant, Phase shift constant and phase velocity 

of wave propagating in a distortion less transmission line 

4. A loss less line has characteristic impedance of 70 Ω & Phase constant of  3 rad/m at 

100 MHz. Calculate the inductance & capacitance per meter of the line. 

5. Show that a finite length transmission line terminated by its characteristic impedance is 

equivalent to infinite line 



 

 

Assignment 5 
1. Draw the equivalent circuits of a transmission lines when 

i. length of the transmission line, L < λ/4 , with shorted load 

ii. when L < λ/4 , with open end 

iii. When L = λ/4 with open end 

2. A low transmission line of 100 Ω characteristic impedance is connected to a load of 400 Ω.  

    Calculate the reflection coefficient and standing wave ratio. Derive the Relationships used. 

3. Define the reflection coefficient and derive the expression for the i/p impedance in terms of   

   reflection coefficient. 

4. Explain about the properties of smith chart. 

5. Calculate the characteristic impedance, attenuation constant and phase constant of a     

    transmission line if the following measurements have been made on the line Zoc = 550 Ω  

    and Zsc = 560 Ω 

 

19. Unit wise Quiz Questions and long answer questions 

 

 

 

20. Tutorial problems 

Tutorial sheets are available in Hard copy 

 

21. Known gaps ,if any and inclusion of the same in lecture schedule 

-Nil- 

 

 

 

22. Discussion topics, if any 

 

 

23. References, Journals, websites and E-links, if any 
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1. Engineering Electromagnetics- Nathan Ida, 2nd ed., 2005, Springer (India) Pvt Ltd, 

New Delhi 

2. Engineering Electromagnetics – William H. Hayt Jr. and John A. Buck, 7 ed., 2006, 

TMH 

3. Networks, Lines and Fields – John D. Ryder., 2nd  ed, 1999, PHI 

4. Electromagnetic Field Theory and Transmission Lines – G.S.N.Raju, Pearson Edn, 

Pvt Ltd, 2005 

5. Problems & Solutions of Engineering Electromagnetics by Experienced Teachers, 

CBS Publishers and Distributors, New Delhi 
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1. Journal of Electromagnetic Waves and Applications 

2. Progress In Electromagnetics Research (PIER) Journal 
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http://iucee.org/iucee/course/view.php?id=151.  

 

Course module on EMTL by Nannapaneni Narayana Rao is taken from this website 
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a. Course end Survey 
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14R11A0402  ADULLA JANARDHAN REDDY              
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14R11A0409  BUDDANA DHARANI KUMAR               
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Group 2 
14R11A0471  CHAVALI SUMA SIREESHA               

14R11A0472  CHELLABOINA SHIVA KUMAR             

14R11A0473  CHETTY AKHIL CHAND                  

14R11A0474  CHINTAPALLI MADHAV REDDY            

14R11A0475  CHIVUKULA VENKATA 

SUBRAMANYA PRASAN 14R11A0476  D NAGA SUMANVITHA                   
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14R11A0478  DHARMENDER KEERTHI                  

14R11A0479  EADARA NAGA SIRISHA                 

14R11A0480  ERANKI SAI UDAYASRI 
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14R11A0482  GUNDAM SHRUTHI                      

14R11A0483  GUNDREVULA SAMEERA                   
Group 3 

14R11A04D0   CHITTARLA LOKESH GOUD                

14R11A04D1   D LAVANYA                            

14R11A04D2   D MANIKANTA                          

14R11A04D3   
DASARI VENKATA NAGA 

SAISH            

14R11A04D4   DODDA MANOJ                          

14R11A04D5   E RAHUL CHOWDHARY                    

14R11A04D6   GOWRISHETTY  VINEETHA                

14R11A04D7   GUNTUPALLI RAVI TEJA                 

14R11A04D8   
KONDURI LAKSHMI 

ANUSHA               

14R11A04D9   K SASIDHAR                           

14R11A04E0   
KANAKA RAMYA 

PRATHIMA                

14R11A04E1   
KASTURI SHIVA SHANKER 

REDDY          

14R11A04E2   KODHIRIPAKA DHENUSRI                 

14R11A04E3   KOLA AISHWARYA                       

14R11A04E4   KONDOJU AKSHITHA                     

14R11A04E5   
KOUDAGANI ALEKHYA 

REDDY              



 

 

 

Group 4 
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14R11A04J6  B SRI KRISHNA SAI KIREETI           

14R11A04J7  CHITTOJU LAKSHMI 

NARAYANAMMA        14R11A04J8  CHOWDARAPALLY SANTOSH 

KUMAR         14R11A04J9  D SAHITHI                           

14R11A04K0  DEVULAPALLI SAI CHAITANYA 

SANDEEP   14R11A04K1  DUSARI ANUSHA                       

14R11A04K2  GOLLAPUDI SRIKETH                   

14R11A04K3  GOLLIPALLY TEJASREE                 

14R11A04K4  GOUTE SHRAVAN KUMAR                 

14R11A04K5  GUDA PRATHYUSHA REDDY               

14R11A04K6  JUNNU RAVALI                        

14R11A04K7  K DEVI PRIYANKA                     

14R11A04K8  KANDULA MANI                        

14R11A04K9  KARRA AVINASH                       

14R11A04L0  KASULA PRADEEP GOUD                 

14R11A04L1  KOMARAKUNTA SHASHANK                

14R11A04L2  KOTHAKOTA PHANI RISHITHA             


