Course Title:  Electrodynamics
Course No: Phy.Ed. 525		Nature of the course: Theoretical (T)+Practical(P)
Credit hours: 3 (2T+1P)		Periods/week: 2(T)+3pds/day/week/gr (P)
Level: M.Ed. 				Teaching Hours: 80 (32T + 48 P)	
Semester : Second																	
1. Course Description
This course is designed to acquaint the students with the knowledge and skills on Electrodynamics. It has two sections – Theory and Practical. Theory section includes Electrostatic field and Potential, Electrostatics fields in Dielectric, Magnetism, Magnetic devices and   Electromagnetic Induction and Maxwell’s Electromagnetic Equation.                                  
                                
This course also includes practical works from the Electrodynamics. The aim of this course is to develop knowledge and skills required to conduct Physics practical classes at Higher Secondary School, Bachelor and Master level of Science Education at undergraduate level.
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2. General Objectives
The general objectives of the course are as follows:
a. To provide the students with adequate theoretical knowledge of electromagnetism.
b. To develop problem solving skills in electricity and magnetism.
c. To familiarize the students with the activities of some topics related to the course content and to enhance the practical knowledge related to Physics.

3. Specific Objectives and Contents
Part I: Theory

	Specific Objectives
	Contents

	Teaching hours 
(32)


	

· State Coulomb’s law (In Vector notation).
· Define electric field and electric field intensity
· Derive formula for electric field due to a charged particle.
· Define electric flux by using vector notation and in integral form.
· State Gauss’s law in integral form and apply it to uniformly charged sphere, plane charged sheet and linear charge distribution.
· Define equipotential surface and explain about its properties.
· Calculate electric field due to dipole, quadru pole, charged ring and linear charge distribution.
· Derive potential due to charged particles and due to continuous charge distribution.
· Calculate potential due to dipole and quadru pole.
· Derive electrostatic potential energy.
· Solve simple numerical examples related to above topics.
	Units I: Electrostatic field and 
              Potential 
1.1 Coulomb’s law
1.2 Electric field and electric field 
       intensity
1.3 Electric field due to a charged   
      particle
1.4 Electric flux
1.5 Gauss’s law and its applications 
1.6 Equipotential surface
1.7 Electric field due to dipole, quadru   
        pole, charged ring and linear charge
1.8 Potential due to charged particles.
1.9 Potential due to continuous charge 
      distribution
1.10 Potential due to dipole and 
         Quadru pole
1.11 Electrostatic potential energy

	
     (7)



	· Explain displacement and polarization vector.
· Derive Gauss law for dielectric media.
· Calculate energy stored in dielectric system.
· Derive the relation between D, E and P vector.
· Discuss the boundary conditions of D and E at the interface separating two media.
· Derive Clausius Mosotti equation and discuss its limitations.
· Solve simple numerical examples related to above topics.
	Units II: Electrostatics fields in   
                Dielectric 
2.1 Displacement and Polarization 
      vector.
2.2 Gauss’s law for dielectric media
2.3 Energy in dielectric system
2.4 Relation between D, E and P.
2.5 Boundary conditions of D and E at   
      the interface. 
2.6 Clausius Mosotti equation and its  
      limitations.
	   ( 6 )      



	· Describe Langevin’s theory of Para magnetism and its failure.
· Explain Weiss Molecular Field Theory of Para magnetism.
· Discuss Domain Theory of Ferromagnetism.
· Explain Anti- ferromagnetism and Ferrimagnetisms.
· Discuss briefly the approach to quantum theory of Ferromagnetism.
· Solve simple numerical examples related to above topics.
	Units III: Magnetism                                
3.1 Langevin’s theory of Para magnetism 
      and its failure.
3.2 Weiss Molecular Field Theory of 
      Para magnetism.
3.3 Domain Theory of Ferromagnetism.
3.4 Anti- ferromagnetism and   
     Ferrimagnetisms. 
3.5 Approach to quantum theory of 
      Ferromagnetism. 
	(7)


	· Discuss theory of moving coil Ballastic Galvanometer and its current and voltage sensitivity.
· Describe construction and uses of search coil.
· Explain construction and theory of Grassot’s Fluxmeter.
· Discuss construction and theory of Earth inductor.
· Define Electromagnetic Induction, Self induction, Mutual induction and their coefficients as review.
· Define and derive Energy stored in magnetic field.
· Solve simple numerical examples related to above topics.
	Units IV: Magnetic devices and    
                 Electromagnetic Induction                                
4.1 Ballastic Galvanometer and its  
      sensitivity.
4.2 Search Coil.
4.3 Grassot’s Fluxmeter.
3.4 Earth Inductor.
4.4 Electromagnetic Induction. (Review).
4.5 Energy Stored in magnetic field.
	     (5)



	· Derive Maxwell’s equations and their use in propagation of e.m. wave.
· Derive Gauss’s, Faraday’s, Biot-savart’s and Ampere’s law on the basis of Maxwell’s electromagnetic equation.
· Calculate energy of charged particle in electromagnetic field.
· Define Poynting vector and derive its expression.
· Solve simple numerical examples related to above topics.
	Units V: Maxwell’s  Electromagnetic 
                 Equation                                  
5.1 Maxwell’s equations and their use in 
       propagation of electromagnetic wave
5.2 Derivation of Gauss’s, Faraday’s, 
        Biot-savart’s and Ampere’s law on 
       The basis of Maxwell’s 
       Electromagnetic equation
5.3 Energy of charged particle in 
      electromagnetic field
5.4 Poynting vector

	     (7)



Note: The figures in the parenthesis indicate the approximate teaching hours for the respective units. 
Part II: Practical

	Specific Objectives
	Contents

	Teaching hours 
(48)

	
1. Measure the sensitivity and constant of Ballistic galvanometer.
1. Measure high resistance by the method of leakage.
1. Measure the low resistance by Carey Foster bridge.
1. Determine magnetic field by using search coil.
1. Determine angle of Dip by using earth inductor.
1. Determine the magnetic susceptibility of Dia and Paramagnetic Substances by Gouy and Quincke’s method.
	1. Sensitivity and constant of Ballistic 
2. Galvanometer.
3. High resistance by leakage method.
4. Low resistance by Carey Foster Bridge.
5. Magnetic field by search coil.
6. Angle of Dip by earth inductor.
7. Magnetic Susceptibility of dia- and para-magnetic materials by Gouy and Quincke’s method.

	




4. Instructional Techniques
      4.1 General Techniques

· Lecture Method
· Demonstration Method
· Discussion Method
· Inquiry Method
· Project Method
· Collaborative Method


5. Evaluation Schemes (Internal and External assessment)

	Nature of the Course
	Internal assessment
	External/ Semester Examination
	Total marks

	Theory cum Practical
	40%
	60%
	100%


Note: Students must pass separately in internal assessment, external practical exam / viva and or semester examination.

5.1. Internal Evaluation
a. Theory + Practical: 40%
Internal evaluation will be conducted by course teacher based on following activities:
1) Attendance							5 points
2) Participation in learning activities				5 points
3) First assignment							10 points
4) Second assignment exam (term exam)				10 points
5) Third Practical Exam / Project Work				10 points
Total 								40 Points

5.2. a. Theory: External Examination (Full Marks - 40)  
	Examination Division, Office of the Dean, Faculty of Education will conduct final examination at the end of  the semester. 


Nature of the Question and marks allocated for Theory External Examination:
	Paper
	Nature of the Question
	Total

	Full Paper 40%
	Objective
	Subjective
	

	
	10 Q x 1 mark = 10
	6 Q x 5 marks = 30
	40


	Note: All questions are compulsory.

b. Practical External Examination (Full Marks – 20)
1. Laboratory Examination							15
2. Construction of teaching learning resources using computer skills/models and charts construction/ collection of materials/ Project work report/Record book	5

Note: The marking system will be changed to CGPA system as per the rule and regulation of the Academic council.

Recommended Books 
Reitz J.R., Melford F.J. and Christy R.W. (2008), Foundations of Electrodynamics, Narosa Publishing House, New Delhi. (For Unit-I, II, III & V)

Tewari K.K. (2009), Electricity & Magnetism with Electronics, S. Chand & Company Pvt. Ltd.
       (For Unit - IV)

Recommended Books for Practical
Singh Harman, Dr. Hemne P.S.(2011), B.Sc. Practical Physics, S.Chand& Co. Ltd., New Delhi.

Sharma, Singh, Prasad (2008), Degree level Practical Physics, Bharati Bhawan Pub., Patana.

Arora, CL (2012), B.Sc. Practical, S chand and Co., New Delhi.
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