Chapter 2: Structure of Atom A
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Dual Behavicit eIl Eiad=s

The Paradigm Shift: From Classical
Mechanics to Quantum Realitu.



Known: A

Dual Nature OB
(Photons + Waves)

The Core Proposition

In 1924, Louis de Broglie proposed that matter, just like
radiation, exhibits both particle and wavelike properties.
Electrons possess both momentum and wavelength.

Classical View:
Particle Only
(Momentum)
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A (Wavelength)
S| Unit: meters (m)

>

A=h/mv=h/p

h (Planck’s Constant) p = mv (Momentum)

6.626 X 105 Jis I > m: mass (kg)
Note: 1 J =1 kg m? s2 v: velocity (m/s)
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The Evidence: Electron Diffraction TopAl

De Broglie's prediction was experimentally
: confirmed when an electron beam

= was shown to undergo

diffraction—a phenomenon strictly

H characteristic of waves.

Application: The Electron Microscope.

Utilizing the wave nature of electrons to
achieve magnifications of ~15 million times.




Macro

vs. Micro: Why Wavelength Matter
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The Macro World
0.1 kg Ball at 10 m/s

L 6.626% DS
~ (0.1 x 10)

A=6.626 X103 m

Undetectably small.
Wave properties are
irrelevant.
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The Micro World
Electron (9.1 X 10731 kg)

v = 812 m/s
A =896.7 nm
Physically measurable.

Wave properties define
its behavior.
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Exam Caution: The Proportionality Trap A
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As Mol
I Seales

P, the de Broglle Wavelength (A) scales DOWN.

3 THE TRAP: Examiners will
- Increase mass or K.E. and ask
"fE” for the effect on wavelength.
-

Momentum (p) / Mass (m)

1 h
A X — A= —

P \/ 2m X K E.

(p) Y (m) o | ' (K.E.) e
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Universal Duality

Every object in motion possesses a matter wave, merging particle
and wave theories.

The Governing Equation

A = h/mv Unifies macroscopic concepts (mass, velocity) with the
quantum realm (Planck's constant).

The Microscopic Limit

Due to the incredibly small value of 'h', wave character is only
physically significant for subatomic particles like electrons.




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
Al Recommandation Analysis your Tests and tell you where

vV VvV VYV VvV WV

Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




