Unlocking the atomic chaos behind steady electrical currents.
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Drift Velocity and the Microscopic
Origin of Ohm'’s Law
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The Chaotic Lattice Inside a Conductor A
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E=20 E#0

External Field

Thermal Velocity: Random
motion magnitude ~10*5 m/s.
Net velocity is exactly zero.
Relaxation Time (1): The
average time interval an
electron enjoys between ‘ &
successive crashes.

/ ®
Mean Free Path: The
distance covered in a
straight line between two

heavy ion collisions.




Recreating the Exact Path of an Electron A

TopAll

Drift Displacement
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Electrons don't move in straight lines under an electric field. They accelerate in parabolas

between collisions, losing their drift speed at each crash, only to accelerate again.
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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




Cascading from Microscopic to Macroscopic £
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Microscopic e o ek
Drift Velocity A 5
Macroscopic -
Current I'=mnedlvg

Current Density J =

Conductivity _ ne‘T
(Ohm’s Law) == ’




Vector Traps and Directional Paradoxes A
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External Electric Field (E) !
8 Drift Velocity (vy) 8
Current Density (j) & Conventional Current (I)
A VECTOR TRAP: Because electrons carry a negative charge, their
physical drift velocity is directly opposite to the applied Electric
Field. Always track the negative sign in vector formats:

vy = =-(et / m,) E




Calculating the Snail’s Pace of Drift A
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Given
Current Area Number Density (Cu)
I=15A A=1.0x10""m? n=28.5x10%8m™3
Execution I ‘
A snail's pace! How can a
v - lightbulb turn on instantly if
d B | electrons physically travel at
ne A barely a millimeter per second?
Result
vg ~ 1.1 x 1073 m/s
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Resolving the Electric Speed Paradox ™"

Thermal Speed Drift Speed Field Propagation

Magnitude: ~ 10° m/s Magnitude: ~ 1073 m/s Magnitude: ¢ ~ 3 x 108 m/s

Role: Chaotic background | Role: The incredibly slow, Role: The electromagnetic
vibration; the cause of net physical translation of | wave that establishes the
constant lattice collisions. | electrons through the wire. | field everywhere at once.

Current is established instantly because the Electric Field travels at the

speed of light, initiating local electron drift everywhere simultaneously.
Electrons don't need to physically travel from the switch to the bulb!




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
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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




