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The Leyden Jar
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Metal Rod with Ball —— G

(for making connection) G

(Connected to Rod)

How it works:

Glass Jar
(Insulator / Dielectric)

Two conductors
(inner and outer foils)
Se.pa.ra.+ed by an
insulator (Sto.ss)
store electric charge
in an electric field.

Outer Metal Foil
(Not connected ——> |
to the rod)
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s The Leyde.n Ja.r was the first pra.c.‘l’imi c;o.paf.iﬁ:r.
NI/~ Two conductors Sepa.ra.‘fed by an Fnsu(aﬁng material (slass)

store energy in an electric field.
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Mdichael Faradad

Born: Sepeemier 22, 179

Died: Auguse 25, 1367 (age 75)
Neaeconalied: English

Occupatlon: Physicise and chemdse

WHhY ¢s he dmporeant?

Mcchael Faradod made 5r0u_mlbr6ak£h3 discoverdes (n elecerdedey and mmgneeism. His work helped 1oy the
foundation for electric motors, generators, transformers, and owr understanding of eleceromagneecic fields.

AléanM.SL\ he ded noe invent the capacieor, his research greatld advanced the understanding of cagpacctance and
delecerdes.

The ST unct of capacieance—the forad (F)>—is naumed (n his honor.
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LeYyden Jar
Pieter van Musschenkroek

Born: Morch 14,1692

Died: Sepeember [, 1761 (age 6D

Noedonalled: Duech

Occupatlon: Physcedse, ph¥sician, machemaecclan, and professor
WhY is he imporeane?

Plecer van Musschenkroek (s credieed with develoging one of ¢the £irse pracedcal capacicors—ehe Leyden Jar—in
|7HG whele workCY\cJ ot Lecden Undversitd in ehe Neecherlands. His expercmentes showed ¢thae elecerical charge couwld ke

stored and later released, lading the foundatlon for the modern capacctor. Around the same edme, Ewald Ge0r5 von

Klelse Lhdepend.ene\d buwcle o scmdclor devece.
| mcéero Farad =1/,000,000 F

I nano farad=1/1,000,000,000 ¥

I péco Forad=1/1,000,000,000,000 F

The Capacitor

Two Conductive Plates Separo.+e.d by an Insulator (Dielectric)

Dielectric
(Insulator)
POSI-‘HVQ. Plcd'e. Nega‘l'ive Pla+e
Stores Stores
POSi'HVE. cha.rse. nesaﬁve Chargg
(+Q) (-Q)
= ™\ . ( R
How I Works Lapositance
When a vo|+a5e is C L Q/V
applied across the / Where:
plates, equal and s .
opposite cha.rggs Conductive Conductive C = Capacitance (farads)
build up on the plates. Plate Electric Field Plate Q = Charge on plates (coulombs)
ectric Fie
The: dielecdyie (From: % Plate L Via Volh.ge. across plates (volts)
(insulator) prevents o — Plate)
the charges from
ﬂaw;t‘s to each other, Key Points Common Symbols
::!D:'-:_se +:‘l:e':;Pﬂ-:\l+Dr « Two conductive pinh_’.s sepn.ru'h:d hy a dielectric. - 5 v
Y ! s Stores ener in an electric fiel _||_ Non-Polari
the electric field Shares; ¢ ) 9 electric field. i
between the plates. * Measured in farads (F).
“ S ¢ Used for Fl'l‘hrl'l\s, timing, coupling, decoupling, and energy storage. -
—| E Polarized
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- What Affects Capacitance? Formula:

C=¢e,e 2
Capacitance (C) depends on three things: ~ e gy
Plate Area (A), Distance Between Plates (d), and Dielectric (&,) { = morishart)
@ Plate Area (A) @ Distance Between Plates (d) @ Dielectric (g,)
Bigger area = More capacitance Smaller distance = More capacitance Better dielectric (higher €) =
More capacitance
Area = A Area = 2A Distance = d Distance = d/2 Air Plo.shc Cararic
7 = 1) ;= 2) ( = 1000)
C=2¢ Cc=¢ C=2C, C =2C, = lOOOCl
Double the area, Cut the distance in half, Higher €.,
double the capacitance. double the capacitance. more capacitance.

i In Short: el

@ Bigger plate area (A) —_ More capacitance
Dielectric Build Circuits
(Insulator) With Rich

® Smaller distance (d) — More capacitance

® Higher dielectric (g,) — More capacitance

L=

Lok
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'RC CIRCUIT:

5V

4|~ DVM —|«-

CAPACITOR VOLTAGE vs. TIME

Voltage (V)
5 ____________

k\

CHARGING
(Power ON)

FiuN §1m k0

5 V (Supply Voltage)

DISCHARGING
1 (Power OFF)

CAPACITOR CHARGING

COMPONENTS

® 5V DC Power Supply

@ 100 k(2 Resistor

@ 100 pF Capacitor

® Digital Voltmeter (DVM)

'HOW IT WORKS

£)) When power is applied, the capacitor
charges through the 100 k(1 resistor.

£} The voltage across the capacitor (V)

rises over time.

g The DVM measures the voltage across
the capacitor.

ﬁ When power is removed, the capacitor
can discharge through a resistor.

KEY EQUATIONS

Time Constant (1)

r:RxC_.‘

Charging Equation

Ve(t) = Vs (1-e7t/5,

Discharging Equation

A el

| Velt) = Vo-e~t/* |

i R = Resistance (ohms)

Power

< C = Capacitance (farads)
Time. (t) Vg = Supply Voltage (volts)
Wa = Initial Voltage on Capacitor

- KEY TAKEAWAYS

A | e

A

A capacitor stores The resistor limits The time constant The capacitor does Capacitors can
energy in an current and controls {r = RC) determines not charge instanthy. remain charged
electric field how fast the how guickly the It charges quickly after power is
between its plates. capacitor charges voltage changes. at first, then slows remaved.

or discharges. down.,

| . Practical Tip: Always discharge capacitors safely through a resistor before handling them.

| *  MNever short a capacitor directly with a wire or screwdriver.
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