
 

 

Emt Syllabus 

CSIR Net  

Part A 

Electrostatics: Gauss’s law and its applications, Laplace and Poisson 

equations, boundary value problems. Magnetostatics: Biot-Savart 

law, Ampere's theorem. Electromagnetic induction. Maxwell's 

equations in free space and linear isotropic media; boundary 

conditions on the fields at interfaces. Scalar and vector potentials, 

gauge invariance. Electromagnetic waves in free space. Dielectrics 

and conductors. Reflection and refraction, polarization, Fresnel’s law, 

interference, coherence, and diffraction. Dynamics  of charged 

particles in static and uniform electromagnetic fields 

 

Part B Advanced 

III. Electromagnetic Theory  Dispersion relations in plasma. Lorentz 

invariance of Maxwell’s equation. Transmission lines and wave 

guides. Radiation- from moving charges and dipoles and retarded 

potentials.   

 

IIT JAM 

Electricity and Magnetism:  Coulomb’s law, Gauss’s law. Electric field 

and potential. Electrostatic boundary conditions, Solution of 

Laplace’s equation for simple cases. Conductors, capacitors, 

dielectrics, dielectric polarization, volume and surface charges, 

electrostatic energy. Biot-Savart law, Ampere’s law, Faraday’s law of 

electromagnetic induction, Self and mutual inductance. Alternating 

currents. Simple DC and AC circuits with R, L and C components. 

Displacement current, Maxwell’s equations and plane 

electromagnetic waves, Poynting’s theorem, reflection and refraction 

at a dielectric interface, transmission and reflection coefficients 



 

 

(normal incidence only). Lorentz Force and motion of charged 

particles in electric and magnetic fields.  

 

 

Gate  

Section 3: Electromagnetic Theory  Solutions of electrostatic and 

magnetostatic problems including boundary value problems; method 

of images; separation of variables; dielectrics and conductors; 

magnetic materials; multipole expansion; Maxwell's equations; scalar 

and vector potentials; Coulomb and Lorentz gauges; electromagnetic 

waves in free space, nonconducting and conducting media; reflection 

and transmission at normal and oblique incidences; polarization of 

electromagnetic waves; Poynting vector, Poynting theorem, energy 

and momentum of electromagnetic waves; radiation from a moving 

charge. 

 

JEST 

Electromagnetism & Optics  Electrostatics and magnetostatics, 

boundary value problems, multipole expansion; Fields in conducting, 

dielectric, diamagnetic and paramagnetic media; Faraday’s law and 

time varying fields; displacement current; Maxwell’s equations; 

energy and momentum of electromagnetic fields; Propagation of 

plane electromagnetic waves, reflection, refraction; Electromagnetic 

waves in dispersive and conducting media; diffraction, interference, 

polarization 

 

JNU 

Electromagnetism Coulomb’s law. Gauss’s law. Electric field and 

potential. Solution of Laplace’s equation for simple cases. 

Conductors, capacitors, dielectrics. Electrostatic energy. Biot-Savart 

law, Ampere’s law, Faraday’s law of electromagnetic induction. LCR 

circuits. Maxwell’s equations and plane electromagnetic waves, 



 

 

Poynting’s theorem. Transmission and reflection coefficients (normal 

incidence only). Lorentz Force and motion of charged particles in 

electric and magnetic fields. 

 

CU CET 

Electricity and Magnetism: Coulomb’s law, Gauss’s law. Electric field 

and potential. Electrostatic boundary conditions, Solution of 

Laplace’s equation for simple cases. Conductors, capacitors, 

dielectrics, dielectric polarization, volume and surface charges, 

electrostatic energy. Biot-Savart law, Ampere’s law, Faraday’s law of 

electromagnetic induction, Self and mutual inductance. Alternating 

currents. Simple DC and AC circuits with R, L and C components. 

Displacement current, Maxwell’s equations and plane 

electromagnetic waves, Poynting’s theorem, reflection and refraction 

at a dielectric interface, transmission and reflection coefficients 

(normal incidence only). Lorentz Force and motion of charged 

particles in electric and magnetic fields 

 

DU 

Electric Field and Electric Potential Electric Field :- Electric Field and 

Lines. Electric Field E due to a Ring of Charge. Electric Flux. Gauss’s 

law. Gauss’s law in Differential form. Applications of Gauss’s Law : E 

due to (1) an Infinite Line of Charge, (2) a Charged Cylindrical 

Conductor, (3) an Infinite Sheet of Charge and Two Parallel Charged 

Sheets, (4) a Charged Spherical Shell, (5) a Charged Conducting 

Sphere, (6) a Uniformly Charged Sphere, (7) Two Charged Concentric 

Spherical Shells and (8) a Charged Conductor. Force on the Surface of 

a Charged Conductor and Electrostatic Energy in the Medium 

surrounding a Charged Conductor. Electric Potential:- Line Integral of 

Electric Field. Electric Potential Difference and Electric Potential V 

(Line integral). Conservative Nature of Electrostatic Field. Relation 

between E and V . Electrostatic Potential Energy of a System of 

Charges. Potential and Electric Field of (1) a Dipole, (2) a Charged Wire 

and (3) a Charged Disc. Force and Torque on a Dipole. Conductors in 



 

 

an Electrostatic Field. Description of a System of Charged Conductors. 

An Isolated Conductor and Capacitance. Method of Images and its 

Application to:- (1) Plane Infinite Sheet and (2) Sphere.  Electrostatic 

Energy of (1) a Point Charge, (2) a System of Point Charges, (3) a 

Uniform Sphere, (4) a Capacitor. 

 

 

TIFR, BHU, HCU 

General syllabus at the Undergraduate and Masters levels in an Indian 

University. 


