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Applications of Gauss's Law

Unlocking electric fields through the power of spatial symmetry.
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( Target: JEE / NEET Revision )




Why Gauss’s Law is Powerful

Only With Symmetry

Always True.
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Gauss's law always holds, but without symmetry,
E and 0 vary at every point on the surface.

Useless for analytically finding E.

TopAll

Analytically Useful.
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and parallel to dS over the surface.

Symmetry guarantees E is constant in magnitude

Symmetry pulls E out of the integral!

Integral Bypass

$E-dS wp ¢ EdScos(0) wp E¢dS wh E-S

Symmetry allows us to bypass integration entirely.



Cylindrical Symmetry é%

The Infinitely Long Straight Wire

1D Density: A (Linear) /\l
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TRAP: End Effects!
This formula strictly

Y assumes an infinitely
...... v long wire so we can
ignore the non-radial

> T field at the edges.
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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




Planar Symmetry oA ™
The Infinite Charged Sheet £o

2D Density: o (Surface) o-
= E=—
5 2¢&
| 0
______ i
oo W "
e L > F E 4
s U | ¢
'q_' = ]
= ;
E <« -1 ;
‘74*_2'"_... = - e
A

TRAP: Field Weakening!

The field does NOT weaken with distance. E is
entirely independent of r.




Spherlcal Symmetry A

hin Spherical Shell

Outside (r = R) Inside (r < R)
q
= - E=0
47 EgT
(Acts like a point charge) (Enclosed charge is zero)
= A
-2
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All three symmetries lead

to distinct scaling laws.

Let's compare them...
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Key Takeaways: The Scaling Laws Matrix o

Geometry Density Variable Gaussian Shape Scaling Law
- . . |
Infinite Wire (1D) A Cylinder ) B o L L
i
Infinite Sheet (2D) | o Pillbox FE = Constant

Spherical Shell

(3D, Outside) q Sphere E o 1/7 L




Check Your Understanding

Match the following continuous charge distributions to their correct
Electric Field (E) vs. Distance (r) dependency graphs.

E
A. Infinite Plane Sheet 1. IL

B. Infinite Straight Wire 2ol

E
C. Point Charge / Outside Shell . IK

Solution: A2 (E «r°),B> 3 (FE < 1/7),C =21 (F  1/r%). Mastering

these 3 scaling laws is essential for NEET/JEE electrostatics.



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




