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ELECTROSTATICS
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Charge | CIGE]

- Electric charge is the physical property of matter that causes it
to experience a force when placed in an electromagnetic field.

- Electric charge can be pos1t1ve or negative.
- fagyd SMaA% YFITHS S1YTT BUTHS &l AHdT g |

- Like charges repel each other and unlike charges attract each

other.
o ufdeia #vd 8 ofik faudia smawr Bl
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- An object with no net charge is referred to as electrically
neutral.

- o foredt s A= aTedt 9 @t faggd ¥ U A Tl HT Aar g |
- Charge is additive in nature.

- 3(TART Ypfd # IS g1 8 |
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Quantization of Charge | IT5 HT qﬁmﬁlﬂ»—\‘%

It states that charge on any body will always be an integer multiple
of charge.

=¥ el T § fb foRsdt off fifie W emawr weq amaw &1 uife ot gRm

Q= * ne

Q: Charge, n : no. of electrons, e = charge on one electron
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Electric Current | ﬁgﬂﬁ URT

- It is the rate of flow of electrons per unit time.

. gg ufd S1S 9HY # sAaciHl & UdTg $1 &I 2
q

o I =—
t

- Its unit is ampere.

. P! FDIE THIER &,
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- Current is of two types:
- PIC Gl YPR BT gIdT o

- Direct Current: Its magnitude and direction does not change
with time.

- Yde YRT: BT IRHAT0T 3R fE=T 99g & 91y 8] 9l gl

- Alternating Current: Its magnitude and direction change with
time.

UTddl YRT: SHDT URHTOT 3 3= I99 & 1Y geadl 384! g
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Resistance | gfeRId

- It is the measure of opposition to the flow of electric current.
- g fagyd YRT & vare & oIy &1 917 g

- SI Unit: Ohm (2 ).

- The inverse of resistance is Conductance. SI Unit: mho.

- YfeRIY PT HahH ITa 8 | TISHTS SPTS: mho.

- Materials used for making resistors are Manganin, Eurika,
Constantan.

- gfaRIY® I & fore wgaa Inift A7, g1, dided 8

- Human body resistance: 10% ohm.

- {9 YRR BT gfa=iy: 104 30H|
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Resistivity | gfaRIedr

Resistivity is defined as the resistance of a wire of with unit
length and unit area of cross-section.

mﬁﬁﬁéﬁ%&%W%WWﬂm%

B TY

The formula of resistivity can be given as p = Ii—A Where p is the

resistivity, R is the resistance, [ is the length of the material, A is
the area of cross-section.

YRR dT &1 93 59 TSR 341 o §FaT € p = 24 ot p WRRIRET &, R
iRy g, z%rmﬁaﬁaaﬁ% Amﬁwm&h%l
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- Poor conductors have high resistivity. The insulator has a high
resistivity.

: %Wﬁmmmﬁ?ﬁélmaﬁwmﬂw
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Combination of Resistors | Ufa31¢ &1 'H'lﬂiél"
There are two methods of arranging the resistors :

yfeRieY 1 srafyd 3 ot &t faftrr 3

(i) Resistors in Series: Two or more resistances are said to be
connected in series when they are connected end to end and the
same current flows through each of them.

i‘r;g‘w %ﬁr@g T Ty e T e ma &

% s %“) |
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R, ,=R;+R,+R | T T >
e 1 2 3 < v, < v, v,
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C V=V, +V,+V,

* The current I through each resistor is the samei.e. I =1, =1, =
I

- TP URIYS S THH G URTI U g a1 =1, = I, = I,
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(ii) Resistors in Parallel:
AR J UfRIU:
- Two or more resistances are said to be connected in parallel

connected when they are connected between two points and each
has a different current direction.

R e o Ao SR 7 WW%W%?

I3 Rz
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© 1/R, = 1/R, + 1/R, + 1/Ry

* The equivalent current flown through the circuitis: I, =1, + 1, +
I

- gfdbe & e A Yaifed I URTR: I, =1, + I, + I,

© I1,=V /Ry
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Ohm’s Law | 31 &1 <99

- Ohm’s law states that the voltage across a conductor is directly
proportional to the current flowing through it, provided all
physical conditions and temperatures remain constant.

TR T et T Tl oRe e e Ry
* Vol
o ReO:noving the proportionality sign,V = RI

- JTUTfdddl g 8eM W, V = RI

- R is the proportionality constant and is called the Resistance of
the material.

R 3MUITdSdT fRIRT® § 3% 58 IRl &1 ufeRiY $8T SId7 8 |
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Current
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Capacitor | LRLEES

A capacitor is a two-terminal electrical device that can store
energy in the form of an electric charge.

: mgﬂ%ﬁgﬁﬁwméﬁWﬁﬁmaﬁm%wﬁ

- It consists of two electrical conductors that are separated by a
distance.

. ga¥ gl fagyd Hedex §1d § 9l TP gt | ST gId & |

- The space between the conductors may be filled by vacuum or
with an insulating material known as a dielectric.

m%mgwaﬂqmmmgmwwmzm

HRT
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The ability of the capacitor to store charges is known as
capacitance.

YT B START I HIA B &HdT B! YTRGT & 9 & SHET A141 2|

Charge

apacitan =
c pac < c Voltage

SI Unit: Farad

Symbol : ||
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Electrical Circuits | faggd uikuy

H

© Open Closed
Circuit Circuit
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Electric Field Intensity | fdggd &3 @t ?ﬂa‘é;'b

- The intensity of electric field at a point is defined as the
electric force experienced by the test charge qo placed at that
point.

: Wﬁgwﬁi{gﬁ 1 gl &1 IH fdg UX A 7T gdtefor sma=r
&RT 344 fhu 1T 94 & &0 4 uRuTfad fear mar g1

F

o E =—
P

- Unit of electric field strength is Newton/Coulomb

faeqd &7 9 aTd B 3PS YeA/PaE 8
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Electric potential | fagqd fauq

- Electric potential (also called the electric field potential,
potential drop, the electrostatic potential) is defined as the
amount of work energy needed per unit of electric charge to
move the charge from a reference point to a specific point in an
electric field.

- Taqga &

mﬁrwn?n ﬁ'{gﬁ}a qw’ ﬁﬁg@rw aggwaﬁaﬁ

aﬂ
w%wﬁtrmrrfﬁa%m |
. V= Work Done — |14
Charge d

- SI unit : Joule/ Columb | TH3ATS SHI5: SA/PIad
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Electric Power | faggd =ifad

- Electric power is the rate at which work is done or energy is
transformed into an electrical circuit.

: m%wagmwm%mm%mWﬁﬁmmﬁ
foar SaT Bl

- It is a scalar quantity.

. Yg U AT AL,

- Power, P=VI=I2R = % Watt
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Electrical Energy | fagqdia et

- It is the total electric work done or energy supplied by a source
for maintaining the current in the circuit.

- qg "Aidhe U P & fore fopsdt e gRT foba fagga
?ﬁmmﬁﬁq‘s‘m %Im s TP

- Energy, E = Vit = I’Rt

- SI Unit: joule or Kilowatt hour

- THSATS FPT3: 5[, fperiare ger
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Electric Dipole | faqyd fgg@

An electric dipole is defined as a pair of equal and opposite
electric charges that are separated by a small distance.

termrrfﬁ?r %cn % aﬁ:«ﬁ Ll @f 3 eﬁ
Electric Dipole is a vector quantity.

fagyd faya o afezr afRr 21

1 TP Sliel b =T H
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The direction of the electric dipole is from negative charge to
positive charge.

faeya fgsa & fexm B M | YATHS MAY P 3R gl B

Its magnitude is given as, |p| = qxd

DT URHT 59 PR AT 418, |p| =q=x d
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Electric dipole is the product of either charge with the distance
between them.

- fagya fgga f=dt off smawr sk 3919 g &t g3t &1 3G 7

It is measured in Coulomb-meter. Its dimensional formula
is [M° L! T! I']

. T pera-Hiex W AT ST 3 | BT STAnH G § [MO L T 1]

2 +Y
e 2¢ —>

p=qXxX2l=2¢ql.
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Electric Field | f[dggd &3

- It is a region around a charged particle or object within which a
force would be exerted on other charged particles or objects.

- ggU® d BT T 9] & SMTAUT &1 & 8 o Wiav o=y smafkma
SUN AT g3 TR TH g T SITE |

[ Electric Field ]

Poslitive charge Negative charge
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- It is a vector quantity.

- g U Afe Al .

=

T L
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Coulomb's Law | S &1 9T

- Columb’s Law states that the force between any two charged
particles is directly proportional to the product of the charge
but is inversely proportional to the square of the distance
between them.

- Bigayg o1 fag o DU & oG A
anﬁm%?cmw?% ﬁﬁn aﬁ—rmaﬁaﬁgﬁ%mﬁ?

- F=kq;q,/1r?
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- k is proportionality constant and equals to 1/4ne,.
+ Kk AU AT FRRI® § 3R 1/4ne, F RIER 2
- Symbol g, is permittivity of a vacuum.

- Uell &, fatd & TRIar 81

- Value of k is 9 x 10° Nm?2/ C2 {when we take the value of
€0 is 8.854 x 1012 C2 N1 m=2.}

- KBTHM 9 x 10° Nm2/ C? 3 {59 §H ¢, BT HH oid § ol 8.854 x 10-
12 02 N-1 m-zg"]?n 1}
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Laws of Circuit Analysis | Gfthe Az & fﬁél

 Kirchoff’s Current Law

This law is based on the conservation of charge.
- fH3ETe ST YRT ST
gg fraw Smadwr & ERaT R Syt 3|

| Ccurrents
= Ir'.

Currents Entering the Nodes _\ | e
Mode Equals Current
Leaving the Node L

Currents
-l-L+1 +| +1.=0 Out
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Kirchhoff’s Voltage Law

Kirchhoff’s Voltage Law states that the algebraic sum of the voltages (or
voltage drops) in any closed path of a network is zero.

(OR)

In other words, in a closed circuit, the algebraic sum of all the EMFs and
the algebraic sum of all the voltage drops (product of current (I) and
resistance (R)) is zero.

du Wl — 1 ZE+2ZV =0 (V=IR)
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- It is based on the conservation of energy.

- Yg Holl P TISUT U YT B
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