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COURSE PLAN

	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR/ECE

	Course Code/Name
	U23ECT34/ELECTROMAGNETIC FIELDS

	Year/Section/Department
	II/B/ECE

	Credits Details
	L: 3
	T: 0 
	P: 0 
	C: 3

	Total Contact Hours Required
	45


Syllabus:
	UNIT I/ STEADY ELECTRIC FIELDS
	No. Of Periods: 9

	Vector analysis- Co-ordinate systems-Coulomb’s Law-Electric field intensity-Field due to continuous Volume charge distribution-Field due to line charge-Field due to sheet of chargeElectric flux-Gauss law-Application of Gauss law- Divergence theorem-Electric scalar potentialEqui-potential surface-Boundary conditions- Helmholtz theorem.

	UNIT II/ STEADY MAGNETIC FIELDS
	No. Of Periods: 9

	Biot-Savart’s Law - Ampere’s circuital law-Stokes Theorem - Magnetic flux and flux density - Scalar and Vector potential – Magnetic Materials - Lorentz Force Equations - Force on a moving charge and differential current element – Magnetic Forces and Toques - Magnetic Boundary conditions.

	UNIT III/ ELECTRIC AND MAGNETIC FIELDS IN MATERIALS
	No. Of Periods: 9

	Poisson’s and Laplace equations - Capacitance of parallel plate-Capacitance of Coaxial cableParallel wire capacitance - Energy stored in electric field-Energy density - Inductance of transmission line- Faraday’s law of electromagnetic inductance-Inductance and Mutual inductance – Energy stored in magnetic field-Energy density.

	UNIT IV/ TIME VARYING ELECTRIC AND MAGNETIC FIELDS
	No. Of Periods: 9

	Displacement current - Equation of continuity - Maxwell’s equations – point form and Integral form - Poynting Theorem- power loss in a plane conductor – Instantaneous Average and complex Poynting Vector – Electromagnetic boundary conditions – Time harmonic fields.

	UNIT V/ ELECTROMAGNETIC WAVES
	No. Of Periods: 9

	Derivation of Wave equations – Uniform plane waves – wave equation in a phasor form – Plane waves in a lossless medium – Plane waves in a lossy medium (low loss dielectric and good conductors) – Group velocity – skin effect – Reflection of plane waves by a perfect dielectric – normal and oblique incidence – Brewster angle.


Objective:

	The main learning objective of this course is to prepare the students for: 

· To Gain basic knowledge of static electric and magnetic field principles and related laws governing them. 

· To understand the coupling between electric and magnetic fields through Faraday's law, displacement current and Maxwell's equations 

· To understand wave propagation in lossless and in lossy media 

· To derive wave equations for Electromagnetic wave propagation in free space and media.


Text Book: 

	T1: William H.Hayt, Jr and John A. Buck, “Engineering Electromagnetics”, Tata McGraw-Hill, 9th Edition, 2018. 

T2: Edward.C.Jordan & Keith.G.Balmain, “Electromagnetic Waves and Radiating Systems”, Prentice Hall of India, 1995.


Website:

	W1: https://my.ece.msstate.edu/faculty/donohoe/ece3313vector_analysis.pdf (Topic 1)
W2: https://openpress.usask.ca/physics155/chapter/2-2-explaining-gausss-law/ (Topic 6&7)

W3: 
        theorem" 
https://www.circuitbread.com/textbooks/electromagnetics-i/vector-analysis/stokes-    

        theorem
 (Topic 14)

W4: https://courses.egr.uh.edu/ECE/ECE3317-02053/docs/3317Chap3LectStudent0815f.pdf
         (Topic 41)


Online Mode of Study:

	W1: http://nptel.ac.in/courses/108106073/7 (topic 5)

W2: http://nptel.ac.in/courses/108106073/8 (topic 15)

W3: http://nptel.ac.in/courses/108106073/20 (topic 3, 20)

W4: http://nptel.ac.in/courses/108106073/32 (topic 36)

W5: http://nptel.ac.in/courses/108106073/34 (topic 37)


Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - STEADY ELECTRIC FIELDS(9)

	1
	Vector analysis, Co-ordinate systems, Coulomb’s Law
	T1, W1
	1 - 30
	BB
	1
	1

	2
	Electric field intensity
	T1
	31 – 35
	BB
	1
	2

	3
	Field due to continuous Volume charge distribution
	T1
	36 – 37
	BB
	1
	3

	4
	Field due to line charge
	T1
	38 – 43
	BB
	1
	4

	5
	Field due to sheet of charge
	T1
	44 – 45
	BB
	1
	5

	6
	Electric flux, Gauss law
	T1, W2
	54 - 61
	BB
	1
	6

	7
	Application of Gauss law, Divergence theorem
	T1, W2
	62 – 69

74-76
	BB
	1
	7

	8
	Electric scalar potential, Equi-potential surface
	T1
	83 - 112
	BB
	1
	8

	9
	Boundary conditions , Helmholtz theorem
	T1
	144 – 149

61-64
	BB
	1
	9

	Outcome of Unit I:

CO1: Apply the concepts of electric and magnetic fields to practical engineering problems 

	UNIT II - STEADY MAGNETIC FIELDS(9)

	10
	Biot-Savart’s Law
	T1
	234-236
	BB
	1
	10

	11
	Ampere’s circuital law
	T1
	228
	BB
	1
	11

	12
	Stokes Theorem
	T1, W3
	58-60
	BB
	1
	12

	13
	Magnetic flux and flux density
	T1
	251 - 253
	BB
	1
	13

	14
	Scalar and Vector potential
	T1
	254 - 260
	BB
	1
	14

	15
	Magnetic Materials, Lorentz Force Equations
	T1
	288 – 291

274
	BB
	1
	15

	16
	Force on a moving charge and differential current element
	T1
	275 – 282
	BB
	1
	16

	17
	Magnetic Forces and Toques
	T1
	283 – 286
	BB
	1
	17

	18
	Magnetic Boundary conditions
	T1
	297 - 298
	BB
	1
	18

	Outcome  of Unit II:

CO2: Apply elementary solution techniques for electrostatics and magneto statics equations.

	UNIT III - ELECTRIC AND MAGNETIC FIELDS IN MATERIALS (9)

	19
	Poisson’s and Laplace equations
	T1
	195 - 197
	BB
	1
	19

	20
	Capacitance of parallel plate, Capacitance of Coaxial cable
	T1
	150 - 156
	BB
	1
	20

	21
	Parallel wire capacitance
	T1
	157 - 159
	BB
	1
	21

	22
	Energy stored in electric field
	T1
	110 - 115
	BB
	1
	22

	23
	Energy density
	T1
	106
	BB
	1
	23

	24
	Inductance of transmission line
	T1
	266-269
	BB
	1
	24

	25
	Faraday’s law of electromagnetic inductance
	T1
	323 - 328
	BB
	1
	25

	26
	Inductance and Mutual inductance
	T1
	308 - 310
	BB
	1
	26

	27
	Energy stored in magnetic field, Energy density.
	T1
	306 - 307
	BB
	1
	27

	Outcome  of Unit III:

CO3: Interpret Maxwell’s equations for time dependent electromagnetic fields.

	UNIT IV - TIME VARYING ELECTRIC AND MAGNETIC FIELDS (9)

	28
	Displacement current
	T1
	329 – 333
	BB
	1
	28

	29
	Equation of continuity
	T1
	122 - 123
	BB
	1
	29

	30
	Maxwell’s equations 
	T1
	334 - 337
	BB 
	1
	30

	31
	Point form and Integral form
	T1
	334-337
	BB
	1
	31

	32
	Poynting Theorem
	T1
	365 - 368
	BB
	1
	32

	33
	power loss in a plane conductor
	T1
	365 - 368
	BB
	1
	33

	34
	Instantaneous Average and complex Poynting Vector
	T1
	365 - 368
	BB
	1
	34

	35
	Electromagnetic boundary conditions
	T1
	329-332
	BB
	1
	35

	36
	Time harmonic fields
	T2
	389 - 399
	BB
	1
	36

	Outcome  of Unit IV:

CO4: Determine parameters such as frequency, phase constant, velocity, skin depth and    associated intrinsic impedance for different media.

	UNIT V - ELECTROMAGNETIC WAVES (9)

	37
	Derivation of Wave equations
	T1
	332 - 335
	BB
	1
	37

	38
	Uniform plane waves
	T1, W4
	348
	BB
	1
	38

	39
	wave equation in a phasor form
	T2
	411 - 416
	BB
	1
	39

	40
	Plane waves in a lossless medium
	T2
	423
	BB
	1
	40

	41
	Plane waves in a lossy medium (low loss dielectric and good conductors)
	T2
	417 - 422 
	BB
	1
	41

	42
	Group velocity, skin effect
	T1
	369 - 375
	BB
	1
	42

	43
	Reflection of plane waves by a perfect dielectric
	T1
	408 - 410
	BB
	1
	43

	44
	Normal and oblique incidence 
	T2
	440 - 461
	BB
	1
	44

	45
	Brewster angle
	T1
	464
	BB
	1
	45

	Outcome  of Unit V:

CO5: Distinguish among linear polarization, circular polarization, and elliptical polarization, with right-hand/left-hand orientation.
CO6: Ability to derive wave equations for electromagnetic wave propagation in free space and media.


Course Outcome:

	At the end of course: Students should be able to do:
CO1: Apply the concepts of electric and magnetic fields to practical engineering problems 

CO2: Apply elementary solution techniques for electrostatics and magneto statics equations.
CO3: Interpret Maxwell’s equations for time dependent electromagnetic fields.
CO4: Determine parameters such as frequency, phase constant, velocity, skin depth and    associated intrinsic impedance for different media.
CO5: Distinguish among linear polarization, circular polarization, and elliptical polarization, with right-hand/left-hand orientation.
CO6: Ability to derive wave equations for electromagnetic wave propagation in free space and media.


Course Outcome Vs Program Outcome Mapping:

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	2
	3
	1
	1
	1
	-
	2
	2
	-
	1
	2
	2

	CO2
	3
	2
	1
	2
	2
	1
	1
	-
	2
	2
	-
	1
	1
	2

	CO3
	2
	3
	2
	3
	2
	3
	1
	-
	2
	1
	2
	1
	1
	1

	CO4
	2
	3
	1
	3
	2
	1
	-
	2
	2
	2
	2
	2
	2
	1

	CO5
	2
	2
	2
	2
	1
	1
	-
	-
	1
	2
	1
	2
	1
	1

	CO6
	3
	2
	1
	3
	1
	2
	1
	-
	1
	1
	2
	2
	2
	2

	AVG
	2.5
	2.5
	1.5
	2.7
	1.5
	1.5
	1
	2
	1.7
	1.7
	1.5
	1.5
	1.5
	1.5


Content beyond Syllabus:

	· Boundary conditions for different media.


Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	1: Coordinate Systems – Problems#
8: Divergence Theorem 

9: Boundary condition
	CO1

	
	2
	Assignment – Poster Presentation /  PPT (20)
	12:Stokes Theorem
15:Lorentz Force equation
	CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	 *Seminar (20)
	24, 25 & 26: Capacitance (All)
	CO3

	
	4
	Case Study Report (20)
	35 & 36: Poynting’s Theorem and 

                   its losses

39: Time harmonic fields
	CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--


Coordinate Systems – Problems#

1. Represent point (0, 1, 1)m given in Cartesian coordinates, in spherical coordinates

2. Given point A (-2, 6, 3), find the spherical coordinate of point A.

3. Given the two points A (x = 2, y = 3, z = -1) and B (r = 4, θ = 25o, φ = 120o). Find the spherical coordinates of A and Cartesian coordinates of B.

4. Transform the Cartesian coordinates (2, 1, 3) into spherical coordinates.

5. Give the Cartesian coordinates of a point whose cylindrical coordinates are ρ = 1, φ = 45o, z = 2.
Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	


Google Class Code Details:

Class Name:
PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6
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