How do two conductors store charge?

Beyond the formula: Unlocking the physics of the capacitor.
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We know that like charges repel. So, how do we force
massive amounts of electrical charge into a confined
space without it violently flying apart?

Practice more, score more



The Anatomy of a Capacitor
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System Definition

Two conductors separated by an insulator
(dielectric).
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Charge Dynamics
Conductor 1: Charge +Q, Potential V1
Conductor 2: Charge -Q, Potential V2

Potential Difference: V = V1 - V2
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Crucial Fact

The total charge of the capacitor is exactly zero!
When we say ‘charge of the capacitor is Q’, we only
mean the charge on one conductor.
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CTA: Practice more, score more
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The Core Equation: Defining Capacitance 2 ™!

Electric field « Q — Work done (V) c Q@ — Ratio Q/V is constant

Equation 2.38

Charge on one plate

Capacitance
(A strictly geometrical
constant)

Potential difference

Capacitance C depends ONLY on the geometrical configuration (shape, size,
separation) and the nature of the insulator. It does not change if Q or V changes.

Practice more, score more



The Physical Meaning of Capacitance

A high-capacitance device holds a massive amount of charge (Q) while keeping the potential difference

(V) relatively small.
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Small C: High V for the same Q

» Danger of Leaking: High V implies a violently
strong electric field that ionizes surrounding
air, causing charge to jump the gap.
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Large C: Low V for the same Q

« Safe Storage: Low V keeps the electric field
weak, securely storing massive amounts of
charge without breaking down the insulator.

CTA: Practice more, score more



Limits of Storage: Units & A Topa
Dielectric Strength

The Farad (F) Dielectric Strength d

1Farad = 1 Coulomb Volt™ The maximum electric field a medium can
; Sl . withstand without breaking down and

: losing its insulating property.
Reality Check

1 Farad is practically enormous! A 1F
capacitor with a 1 cm gap would be 30 km
long. We typically use sub-multiples:

Air Breakdown Limit:
~3%10°V/m

Microfarad 1 uF 10-°F
Nanofarad 1 nF 107 F
Picofarad 1 pF 19-'=F

If the field exceeds this limit, air ionizes
and becomes a conductor, causing the
capacitor to leak charge via sparks.

CTA: Practice more, score more



Key Takeaways & Exam Trap

Chapter Synthesis
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Define: A capacitor is two conductors
separated by an insulator.

Calculate:C = Q / V.

Store: High capacitance means storing
large Q at a low, safe V.

Protect: Internal electric fields must
never exceed the medium's dielectric
strength.
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Classic NEET Trap
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The Trap

vou-dotble-the-charge{Q)-of
votage{tvr:

The Truth

C is a constant for a given capacitor!
V will automatically double to match Q.

C depends ONLY on geometry (shape,
size, separation) and the dielectric.

CTA: Practice more, score more
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