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INSTITUTE VISION

“Envisioning to be a world class technical institution by synergizing quality education with ethical values”

INSTITUTE MISSION

To encourage training and research in cutting-edge technologies.

To develop and strengthen strategic links with the industry.

To kindle the zeal among the students and promote their quest for academic excellence.
To encourage extra-curricular activities along with good communication skills.

QUALITY POLICY

“RAGHU Engineering College underscores ethical values along with innovative teaching through an
interactive, activity-based pedagogy; establishes the best of infrastructural facilities, inculcates engineering
temper among the students through the use of the latest Information and Communication Technologies,
and strives for an efficient, responsive and transparent administration in all areas”

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

VISION

“To produce Electrical and Electronics Engineers through quality education with exposure to state of
art technology and innovation with ethical values”

MISSION
e M1: Empowering students and professionals with state-of-art knowledge and Technological

skills.
e M2 : To prepare students for higher studies and entrepreneurship.

e M3 : To impart essential skills of leadership, teamwork, communication and ethics among
the students.



http://www.raghuenggcollege.com/

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

e PEOI:

Domain Knowledge:

Graduates will have knowledge in basic science, mathematical tools and fundamental engineering stream
with contemporary problem solving, critical analysis in Electrical and Electronics Engineering and its allied
areas.

PEO 2:

Communication Skills & Employability:

Graduates will have careers in the diversified sectors of electrical power industry, software industries and
also encouraged for higher education and research.

PEO 3:

Life Long Learning & Social Concern:

Graduates will be able to communicate effectively, adopt lifelong learning act with integrity and have inter
personal skills needed to engage in, lead and nurture diverse teams with commitment to their ethical and
social responsibilities.

MAPPING OF MISSION STATEMENTS WITH PEOs

MS/PEO PEO 1 PEO 2 PEO 3
M1 3 3 2
M2 2 2 3
M3 2 3 2

1-Slight, 2- Moderate, 3- Substantial

PROGRAMME OUTCOMES

Graduates of Electrical and Electronics Engineering Will:

PO 1 | Engineering knowledge :
Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering
specialization to the solution of complex engineering problems.

PO 2 | Problem analysis:
Identify, formulate, review research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

PO 3 | Design/development of solutions:
Design solutions for complex engineering problems and design system components or processes that
meet the specified needs with appropriate consideration for the public health and safety, and the
cultural, societal, and environmental considerations.

PO 4 | Conduct investigations of complex problems:
Use research-based knowledge and research methods including design of experiments, analysis and
interpretation of data, and synthesis of the information to provide valid conclusions.

PO5 Modern tool usage:

Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools
including prediction and modelling to complex engineering activities with an understanding of the
limitations.




PO 6 The engineer and society:
Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and
cultural issues and the consequent responsibilities relevant to the professional engineering practice.

PO 7 Environment and sustainability:
Understand the impact of the professional engineering solutions in societal and environmental
contexts, and demonstrate the knowledge of, and need for sustainable development.

PO 8 Ethics:
Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

PO 9 Individual and team work:
Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

PO 10 Communication:

Communicate effectively on complex engineering activities with the engineering community and with
society at large, such as, being able to comprehend and write effective reports and design documentation,
make effective presentations, and give and receive clear instructions.

PO 11 | Project managementand finance:

Demonstrate knowledge and understanding of the engineering and management principles and apply
these to one’s own work, as a member and leader in ateam, to manage projects and in multidisciplinary
environments.

PO 12 Life-long learning:
Recognize the need for, and have the preparation and ability to engage in independent and life-long
learning in the broadest context of technological change.

PROGRAMME SPECIFIC OUTCOMES (PSOs)

PSO 1: On successful completion of the B. Tech. (EEE) Program, the graduates will be able to apply technical
knowledge and usage of modern hardware & software tools related to Electrical and Electronics Engineering for
solving real world problems.

PSO 2: On successful completion of the B. Tech. (EEE) Program, the graduates will be able to analyse, comprehend,
design & develop Electrical subsystems/systems for a variety of engineering applications and thus demonstrating
professional ethics and concern for societal wellbeing.

MAPPING OF PEOS WITH POS AND PSOS:

PEO/POs | PO- | PO- | PO- | PO- | PO- | PO- [ PO- | PO- | PO- | PO- [ PO- | PO- | PSO-1 | PSO-2
1 | 2| 3] 4|5 (6| 7|8 ]9 |10[n 12
PEO 1 3 3 3 3 3 3
3 3 3 2 2
PEO 2 313 3
PEO 3 3 3 3 2 2

1-Slight, 2- Moderate, 3- Substantial




23ES106 - ELECTRO MAGNETIC FIELD THEORY

(for EEE only)
Programme B.Tech & EEE Sem | Category | L | T | P| Credit
& Branch
Prerequisites [Concepts of Differential Equations, 3 PC 3100 3
Vector Calculus and Basic Electrical
Circuits

Course Objectives:

Students will get exposure:

1. To study production of electric field and potentials due to different configurations of static charges.

2. To study the properties of conductors and dielectrics, calculate the capacitance of different
configurations. Understand the concept of conduction and convection current densities.

3. To study the magnetic fields produced by currents in different configurations, application of
Ampere’s law and the Maxwell’s second and third equations, magnetic force and torque through
Lorentz force equation in magnetic field environment like conductors and other current loops.

4. To develop the concept of self and mutual inductances and the energy stored.

5. To study time varying and Maxwell’s equations in different forms and Maxwell’s fourth equation
for the induced EMF.

Preamble: The purpose of this course is to understand and interpret the phenomenon pertinent to
electrical engineering using electric and magnetic intensities.

Course Contents:

Unit-1 | Vector Analysis | Contact Hours: 9

Vector Algebra: Scalars and Vectors, Unit vector, Vector addition and subtraction, Position and distance
vectors, Vector multiplication, Components of a vector.

Coordinate Systems: Rectangular, Cylindrical and Spherical coordinate systems.

Vector Calculus: Differential length, Area and VVolume. Del operator, Gradient of scalar, Divergence of
a vector and Divergence theorem (definition only). Curl of vector and Stoke’s theorem (definition only).
Electrostatics:

Coulomb’s law and Electric field intensity (EFI) — EFI due to Continuous charge distributions (line and
surface charge), Electric flux density, Work done in moving a point charge in an electrostatic field,
Electric Potential- properties of potential function, Potential gradient, Gauss’s law (Maxwell’s first
equation, V.D™” =pv), Laplace’s and Poison’s equations.

Unit-2 | Conductors — Dielectrics and Capacitance | Contact Hours : 9

Behaviour of conductor in Electric field, Electric dipole and dipole moment — Potential and EFI due to
an electric dipole, Torque on an Electric dipole placed in an electric field, Current density-conduction
and convection current densities, Ohm’s law in point form, Behaviour of conductors in an electric field,
Polarization, dielectric constant and strength, Continuity equation and relaxation time, Boundary
conditions between conductor to dielectric, dielectric to dielectric and conductor to free space,
Capacitance of parallel plate, coaxial and spherical capacitors, Energy stored and density in a static
electric field.

Unit-3 ‘ Magneto statics, Ampere’s Law and Force in magnetic fields ’Contact Hours: 9

Biot-Savart’s law and its applications viz. Straight current carrying filament, circular, square, rectangle
and solenoid current carrying wire — Magnetic flux density and Maxwell’s second Equation (V.B™ =0),
Ampere’s circuital law and its applications viz. MFI due to an infinite sheet, long filament, solenoid,
toroidal current carrying conductor, point form of Ampere’s circuital law, Maxwell’s third equation
(VxH™ =J).

Magnetic force, moving charges in a magnetic field — Lorentz force equation, force on a current element
in a magnetic field, force on a straight and a long current carrying conductor in a magnetic field, force
between two straight long and parallel current carrying conductors, Magnetic dipole, Magnetic torque,
and moment.




Unit-4 | Self and mutual inductance | Contact Hours: 9

Self and mutual inductance — determination of self-inductance of a solenoid, toroid, coaxial cable and
mutual inductance between a straight long wire and a square loop wire in the same plane — Energy
stored and energy density in a magnetic field.

Unit-5 | Time Varying Fields | Contact Hours: 9

Faraday’s laws of electromagnetic induction, Maxwell’s fourth equation (VXE™~ =—0B”" 0t), integral
and point forms of Maxwell’s equations, statically and dynamically induced EMF, Displacement
current, Modification of Maxwell’s equations for time varying fields, Poynting theorem and Poynting
vector.

Total Hours: 45

Text Books:

1 | “Principles of Electromagnetics” by Matthew N O Sadiku, S.V Kulakarni, Oxford Publications,
Asian Edition, 6th edition, 2022.
2 | “Principles of Electromagnetics” by Matthew N O Sadiku, S.V Kulakarni, Oxford Publications,
Asian Edition, 6th edition, 2022.
Reference Books:

1 | Introduction to Electro Dynamics” by D J Griffiths, Prentice-Hall of India Pvt. Ltd,4th
edition,2020
2 | Schaum's Outline of Electromagnetics by Joseph A. Edminister, Mahamood Navi,4th
Edition,2014.
Web References:
1 https://archive.nptel.ac.in/courses/108/106/108106073
2 https://nptel.ac.in/courses/117103065

Course Outcomes: BT Mapped
Upon completion of the course, students shall have ability to (Highest
Level)
Compute electric fields and potentials using Gauss law/ solve Laplace’s or L3
CO1 ) , ) : ) S
Poisson’s equations for various electric charge distributions.
CO 2 Analyze the behaviour of conductors in electric fields, electric diploe and the L3
capacitance and energy stored in dielectrics.
Calculate the magnetic field intensity due to current carrying conductor and L3

CO 3 | understanding the application of Ampere’s law, Maxwell’s second and third
law magnetic force and Equations

CO 4 | Estimate self and mutual inductances and the energy stored in the magnetic L3
field.
CO 5 | Understand the concepts of Faraday’s laws, Displacement current, Poynting L3

theorem and Poynting vector.

Mapping of Cos with POs and PSOs

COs/POs PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
-1-2}-3|-4|-5|-6|-7|-8]-9|-10|-11]|-12| -1 -2
CO1 1 2 2 2 1
CO2 1 2 2 2 1
CO3 1 2 2 2 1
CO4 1 2 2 2 1
CO5 1 2 2 2 1

1 — Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy




Assessment Pattern - Theory

TEST Rememberin | Understanding | Applying | Analyzing | Evaluating | Creating | Total
g (K1)% (K2)% (K3)% (K4)% (K5)% (K6)% %

Mid-1 12 8 80 100

Mid-2 12 8 80 100

SEE 12 8 80 100

*+ 3% may be varied




