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The Paradigm Shift: Classical vs. Quantum A

x /\/-u

Classical Mechanics Quantum Mechanics
Scale: Macroscopic Scale: Microscopic
Applies to: Planets, stones, heavy objects. Applies to: Electrons, atoms, molecules.
Governing Rule: Newton'’s Laws of Motion. Governing Rule: Heisenberg & Schrodinger
equations.
Behavior: Fixed, predictable trajectories. :
Position and momentum can be known Behavior: Dual nature (wave-particle).
exactly. Dictated by the Uncertainty Principle.




L

The Governing Law

Hamiltonian Total Energy

Operator

The mathematical
recipe for total energy
(Kinetic + Potential).

»  The gquantized, allowed
energy levels.

Wave Function

The state of the system.




TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




The Wave Function () A

The Ultimate Information Store TopAll

« Core Concept: Y is a purely mathematical function. It has no physical meaning by itself.
* Function: It stores all possible information about an electron in a specific energy state.

« Extraction: Quantum mechanics provides the mathematical tools to extract usable physical
data (like energy and position probability) from .




The Physical Reality: Probability Density
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While ¢ means nothing
alone, its square

o Always positive.

represents the physical e Higher dot density = higher
physical probability of probability region.

finding an electron at a * Nodes: Regions in space
specific point in space. where |y|?= 0 (zero probability

of finding an electron).




Redefining the Electron’s Home: The Orbital

=

Definition:
An atomic orbital is simply a one-electron wave
function () in an atom.

Characteristics:

* Whenever an electron is described by y, it is
said to occupy that orbital.

» Represented graphically by Boundary Surface
Diagrams, enclosing the region of ~90%
probability. X ¥

* Fully defined by 3 quantum numbers: n, 1, m,

M Gemim Motebook



A TRAP: Orbit # Orbital

Orbit (Bohr Model) Orbital (Quantum Model)
e Concept: Fixed, circular 2D e Concept: 3D spatial region of
path. probability density (|y]?).
e Properties: Definite, exact e Properties: Indicates
position & momentum. likelihood, not an exact path.
e Validity: e Validity:
Violates Heisenberg's Obeys Heisenberg's
Uncertainty Principle. Uncertainty Principle.



Key Takeaways

The quantum model predicts
PROBABILITY, not fixed paths.

 Classical mechanics fails for microscopic particles due
to wave-particle duality.

e The wave function () is purely abstract math; its
square (|| ?) is the physical probability density.

o Electrons exist in 3D probability clouds (orbitals),
completely replacing the 2D planetary orbits of the
Bohr model.




What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
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