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Why is the electric field
zero inside a conductor?

The Paradox: You can place a solid metal
block in a raging, immensely powerful
external electric field... but the exact
center of that metal block experiences
absolute zero force.

The Question: Where does the field go?
And how does the metal know how to
protect its interior?

The Secret: It's not magic. It's the
defining property of metallic solid
conductors: Electrostatic Equilibrium.

(Practice more, score more
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The Free Electron 'Gas'
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The Anatomy of a Metal

In metallic solid conductors, the outer (valence)
electrons part away from their atoms.

Mobile Charge Carriers

These electrons are free to move anywhere within
the metal, but cannot easily leave the surface.

The Fixed Grid

The positive ions (made up of nuclei and bound
electrons) remain held tightly in fixed positions.

In an External Field

When an electric field E is applied, this electron
'gas"” experiences a force and drifts against the
direction of the field.

Practice more, score more
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Reaching Electrostatic Equilibrium

Step 1: The External Field Step 2 & 3: Migration & Internal Field
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An external field is applied to a Free electrons drift opposite to the
neutral conductor. field, creating an internal induced field

that directly opposes E_ext.

Step 4: Equilibrium

Electrons stop moving only when
E_ind perfectly cancels E_ext. Inside,
the net field is strictly zero.

Practice more, score more
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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
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Excess Charge Resides Only on the Surface TopAl
ELF
0,9 g 00 Gauss's Law Proof
) NW_  Consider any arbitrary volume element inside the
(+ ) i Flux = conductor.
- = » Since E = 0 everywhere inside, the total electric flux
'+ Y \o through the bounding surface is zero.
&) /--" ? « By Gauss's law, the enclosed net charge must be zero.
: ©
ol' \O The Consequence: Any excess charge given to a solid
+] '.|° conductor has nowhere to go but the outermost skin.
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-+ @ Constant Potential
i 40"% o0

O o Because E = 0 inside, no work is done moving a test
00 + charge within the volume. Therefore, the electrostatic

potential (V) is constant throughout the entire volume

V = constant everywhere inside & on surface and has the same value as on its surface.

Practice more, score more
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The Field is Normal to the Surface TopAll

The Contradiction The Reality
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¢ static Reality: E must

3 - ' ~ be perfectly normal
e X: Tangential component (perpendicular) to the
would cause surface surface at every point.
charges to experience
-- force and move!
L\ + \ Y.
Why Perpendicular? In a static situation, there can be Where o is surface charge density and 7 is the
no tangential force. Free charges are at rest. outward normal unit vector.

Practice more, score more
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Electrostatic Shielding: The Perfect Safe Room
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The Phenomenon:
Whatever the size or
shape of the cavity, and
whatever the external
electric fields, the field
inside a hollow

cavity is always zero.

The Mechanism:

All charges reside only
on the outer surface.
Induced charges
_distribute perfectly to

~ cancel external
external influences,
protecting sensitive
instruments inside.
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Practice more, score more
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Key Takeaways: Electrostatics of Conductors TopAll

Master the core properties for electrostatic equilibrium:

@ Verify The electric field is zero everywhere inside the conductor.

Q Locate All excess charge resides exclusively on the outer surface.

<) Confirm  The electric field just outside is normal to the surface (E = o/¢epn).

Potential (V) is constant throughout the volume and matches the

v = Calculate surface value.
@ Appl Electrostatic shielding means the field inside '(Eﬁ)al': ;re"?g;rgi‘ggf'"g potential
hisd e Charge-free ERTYIS HigEySeCho. Truth: E is zero, V is constant!

Practice more, score more



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




