The Most Important Capacitor Formula In Electrostatics

Unlocking the geometry of stored electrical energy.

Target: Mastering textbook Section 2.12 (Derivation & Concepts)

Practice more, score more




Defining The Geometry (Fig 2.25) A
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Area A
Charge +Q
Surface Charge Density +o

—

The Plates The Gap

at « Separated by a small

» Two large plane parallel : .
Jge p P distance in vacuum = d.

conducting plates. )

» Cross-sectional Area = A. / / « Crucial assumption:

d? & A (Plates are
functionally infinite
compared to the gap).

Area A
Charge -Q
Surface Charge Density -0

Surface Charge Density: o = Q/A

Practice more, score more



Where Does The Field Go? A
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2\ E - 0] (0] D
Region I: Field Field o
Above Plate 1 from +0 from -0 0 0
L. Eq 2.39: Perfect Cancellation
Inner Region: Field || | Field Both fields point DOWN (positive
Between Plates from+c | | | from-0  to negative). They add up!

\/

Field Z e— R i
from -0

Region I Field |
Below Plate 2 from +0 |

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




The Inner Region: A Uniform Field A
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[ Step 1: The Addition (Eq 2.41) ]

0) o) O

E

= — 4 —
260 283 €

[ Step 2: Substitute Charge Density ]

Sinceoc = Q/A

Insight: The field is localized and strictly
uniform throughout the inner region. =0 O ( 89A)

Practice more, score more



From Field To Potential Difference A
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e ) The Equation (Eq 2.42)
V = E x d
' test charge
: ,J The Substitution
v Substitute E = Q/(gyA)
| |

For a strictly uniform electric field, Potential V = l % @
Difference (V) is simply the field strength g A

multiplied by the distance.

Practice more, score more



The Capacitance Formula g B A
Vv TopAll

__ 0

C=Tad

EoA

(Eq 2.43)

Z \ﬁ 8 A Inversely Proportional:

Directly Proportional: Smaller gap = stronger
Larger area = more attraction holding
room for charge. (1) S charges in place. (L)

e - d P

(Practice maore, score mure)




The Fringing Effect & Key Takeaways A
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Exam Trap: The Fringing Effect Key Takeaways

- A\ e Cancel external fields: E = 0
. everywhere outside the plates.

e Add internal fields: E = o /¢
strictly between the plates.

e RelateVand E:V = E x d (works

only for uniform fields).
* Reality Check: At the outer boundaries,

field lines bend outward. o is not strictly e Memorize the core formula:

uniform at the edges. C — goA
« Why we ignore it: Because d* < A, we d

safely ignore this edge effect for textbook

derivations.

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.
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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




