
Comprehensive Lesson Plan: ELECTRICITY AND MAGNETISM 

This lesson plan outlines a 60-hour course covering fundamental concepts in 
Electromagnetism. 

Overall Learning Objectives: 
• Knowledge: Students will be able to: 
o Understand and perform vector operations (gradient, divergence, curl). 

o Apply vector calculus theorems (Gauss's theorem, Stokes' theorem). 

o Understand the concepts of electric field, electric flux, and electric potential. 

o Calculate electric fields and potentials for various charge distributions. 

o Understand the behavior of dielectrics in electric fields. 

o Understand the concepts of magnetic field, magnetic flux, and magnetic vector 
potential. 

o Apply Ampere's circuital law to calculate magnetic fields. 

o Understand the magnetic properties of materials. 

o Understand the principles of electromagnetic induction. 

o Understand Maxwell's equations and their implications. 

o Understand the propagation of electromagnetic waves. 

• Skills: 
o Calculate gradients, divergences, and curls of vector fields. 

o Apply Gauss's theorem and Stokes' theorem to solve problems. 

o Calculate electric fields and potentials for various charge distributions. 

o Analyze the behavior of dielectrics in electric fields. 

o Calculate magnetic fields using Biot-Savart's law and Ampere's circuital law. 

o Analyze electromagnetic induction phenomena. 

o Understand and interpret Maxwell's equations. 

Materials and Resources: 



• Whiteboard or projector 

• Markers or pens 

• Rulers 

• Graph paper 

• Handouts with practice problems 

• Textbook (relevant chapters) 

• Physics simulations (e.g., PhET simulations) 

• Calculator (optional) 

 
Lecture 1-12: Vector Analysis 

• Learning Objectives: 
o Review vector algebra (scalar and vector product). 

o Define and calculate gradient, divergence, and curl of vector fields. 

o Understand the physical significance of gradient, divergence, and curl. 

o Understand and apply line integrals, surface integrals, and volume integrals of 
vector fields. 

o State and understand Gauss's divergence theorem and Stokes' theorem. 

• Content: 
o Review of vector algebra (addition, subtraction, dot product, cross product). 

o Gradient of a scalar field. 

o Divergence of a vector field. 

o Curl of a vector field. 

o Line integrals, surface integrals, and volume integrals. 

o Gauss's divergence theorem (statement only). 

o Stokes' theorem (statement only). 

o Physical interpretation of gradient, divergence, and curl. 



• Activities: 
o In-class exercises on calculating gradients, divergences, and curls. 

o Problem-solving on line, surface, and volume integrals. 

o Discussion on the physical significance of vector calculus concepts. 

 
Lecture 13-34: Electrostatics 

• Learning Objectives: 
o Understand the concept of electric field and electric flux. 

o Apply Gauss's law to calculate electric fields for various charge distributions. 

o Understand the concept of electric potential and calculate electric potential for 
various charge distributions. 

o Calculate electric field from potential. 

o Understand the concept of capacitance and calculate capacitance for different types 
of capacitors. 

o Understand the behavior of dielectrics in electric fields. 

• Content: 
o Electric charge and Coulomb's law. 

o Electric field: Definition, units, and properties. 

o Electric flux. 

o Gauss's law in electrostatics and its applications (point charge, line charge, 
spherical shell, plane sheet). 

o Electric potential: Definition, units, and calculation for various charge 
distributions. 

o Relationship between electric field and potential. 

o Capacitance: Definition, calculation for parallel plate, spherical, and cylindrical 
capacitors. 

o Energy stored in an electrostatic field. 

o Dielectrics: Polarization, displacement vector, Gauss's law in dielectrics. 



o Parallel plate capacitor with a dielectric. 

• Activities: 
o Problem-solving on electric field, electric potential, and capacitance. 

o Discussion on applications of electrostatics in real-world scenarios. 

 
Lecture 35-44: Magnetostatics 

• Learning Objectives: 
o Understand the concept of magnetic field. 

o Apply Biot-Savart's law to calculate magnetic fields for various current 
distributions. 

o Understand Ampere's circuital law and its applications. 

o Understand the magnetic properties of materials (diamagnetism, paramagnetism, 
ferromagnetism). 

• Content: 
o Magnetic field: Definition, units, and sources. 

o Biot-Savart's law and its applications (straight conductor, circular loop, solenoid). 

o Magnetic field lines and magnetic flux. 

o Divergence and curl of the magnetic field. 

o Magnetic vector potential. 

o Ampere's circuital law and its applications. 

o Magnetic properties of materials: Magnetic intensity, magnetic induction, 
permeability, susceptibility. 

o Diamagnetism, paramagnetism, and ferromagnetism. 

• Activities: 
o Problem-solving on calculating magnetic fields using Biot-Savart's law and 

Ampere's circuital law. 

o Discussion on the applications of magnetism in everyday life. 



Lecture 45-50: Electromagnetic Induction 
• Learning Objectives: 
o Understand Faraday's laws of electromagnetic induction. 

o Understand Lenz's law. 

o Understand the concepts of self-inductance and mutual inductance. 

o Calculate self-inductance and mutual inductance for simple configurations. 

o Understand the concept of energy stored in a magnetic field. 

• Content: 
o Faraday's laws of electromagnetic induction. 

o Lenz's law. 

o Self-inductance and mutual inductance. 

o Energy stored in a magnetic field. 

• Activities: 
o Problem-solving on electromagnetic induction and inductance. 

o Discussion on applications of electromagnetic induction (transformers, generators). 

 
Lecture 51-60: Maxwell's Equations and Electromagnetic Waves 

• Learning Objectives: 
o Understand the equation of continuity of current. 

o Understand the concept of displacement current. 

o Understand and interpret Maxwell's equations. 

o Understand the propagation of electromagnetic waves. 

o Understand the properties of electromagnetic waves (polarization, transverse 
nature). 

• Content: 
o Equation of continuity of current. 

o Displacement current and its significance. 



o Maxwell's equations in differential and integral form. 

o Poynting vector and energy density in electromagnetic waves. 

o Propagation of electromagnetic waves in vacuum and in dielectric media. 

o Transverse nature of electromagnetic waves. 

o Polarization of electromagnetic waves. 

• Activities: 
o Discussion on the significance of Maxwell's equations. 

o Problem-solving on electromagnetic wave propagation. 

Differentiation: 
• Advanced learners: Provide challenging problems involving more complex vector 

calculus and applications. 
• Struggling learners: Provide additional practice problems, one-on-one assistance, 

and simplified explanations. 
Closure: 

• Summarize the key concepts covered in each lecture. 

• Answer any remaining student questions. 

• Encourage students to review the material and practice problem-solving. 

Reflection: 

• Were the learning objectives met? 

• Were the activities engaging and effective? 

• Were there any areas where the lesson could be improved? 

• What strategies can be used to enhance student understanding in future lessons? 

This lesson plan provides a comprehensive framework for teaching 
Electromagnetism.  
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