Dual Nature of Electrons

&

The topic "Dual Nature of Electrons" in Class 12 NCERT Physics revolves around the wave-particle

duality of electrons, a key concept in quantum mechanics. Here is a structured topic tree based on this

concept:

Dual Nature of Electrons (Class 12 Physics, NCERT)
1. Introduction to Wave-Particle Duality

e Historical background on the nature of light
e Overview of classical theories (wave theory and particle theory)

2. De Broglie's Hypothesis

¢ Concept of matter waves
h

e Derivation of the de Broglie wavelength formula: A = v
o Where A is the wavelength, h is Planck's constant, and p is the momentum

e Experimental evidence supporting matter waves
3. Davisson-Germer Experiment
e Experimental setup and method
¢ Key results and their significance in proving the wave nature of electrons
¢ Discussion of electron diffraction and interference patterns
4. Wave Function and Probability Interpretation
¢ Basics of the wave function in quantum mechanics
e Concept of probability amplitude and its square as the probability density

e Heisenberg's Uncertainty Principle: Az - Ap > %

5. Applications of Wave Nature of Electrons

e Electron microscopes (Transmission Electron Microscope - TEM, Scanning Electron Microscope -

SEM)
¢ Significance in modern technology

6. Key Equations and Concepts

h

e De Broglie wavelength formula: A = 7

e Heisenberg's Uncertainty Principle

7. Questions and Exercises
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e Multiple choice and descriptive questions from NCERT textbook for practice
e Problems based on the calculation of de Broglie wavelength and uncertainty principle.

This topic highlights the core ideas from quantum mechanics about how electrons exhibit both wave-
like and particle-like behaviors, and how this duality is foundational to understanding modern physics.
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