
2Electanic CircutComponent &

Tasve Compoment. Resitors ,capaeitogs and imductug ohich (aot
anplify or

vectity ac: PeY are caled fassive Cormpenetz.

nSe ae also called Lingar Ciruit Eements because he urent

volto ge Yelationship ig linean in these e lementz.

Achye compone ntz
D'odes,transistos tube devices et.ohich Can

ac prner ave caled Active Comp onetz.

dsdes and transists the curen-voltagc re lationship s not

linean and thy are caled Nonlinear Gruat Elementz

Ohm's Law o Kir chhoffs ls ave not appli cabl to circits involving

nonlinea elementz.

Voltag Sourcei

An ideal voltagesouree is a voltage generater ohae oututvoltage

independent of tre uwrent delivered by the genwnatr.

An ideal voltog uurce mut hove 2ero internal impedme
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ideal ideal

Carrenh fromte Jowveedc.Sowre aeSauree

urent-vottage ehanacerihies

lbad uent appoeches infinity hen he load re sistanee cometeo

aross it appooches 2e. Ihus no Practicalsure
ldeal

Voltage soure Prachical voltageouru alwag has Aone inteenal

impedan ce. A Tdeol

Rectica

T

Lfactical

Cummet fem the ne
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14 a load impedance 2 is comectedaS
the teminals A,B fa Voltage e uresthen

thu terminal voltage acmss AB �s gven y

Vo

(2,44)

Theoutput voltage

dereases orth in creaein

loa unet

<oað Regulathen
Chanacteriste

Es must be Smallerthan umit

(at leost /,< o-o1) in rde
thata

practical ource
Can be

Cons ideed as a guod volteg

Ae.

Current Souree

7tn ideal ment Joure is a cunent generatr cohich supp lies a Cnrent

inde pendunt of tne Voltage a(YOssthe tevminal, of-tne ccun ent geneatrr.

Gment

An ideal cument soure

Temina
Volto ge

ust have jnfinite internal impedamee .

H the oad impedance Connected acoss the terminal, A, > made

innite then to maintain te cument T Constnthe Volag acss

A.B must be infnite.

G TFis is a physicaly imposei bs lity -

Thus tne ideal cmentsoura is a -theoretical Comcapt and no prerticad

urrenAoure an he ideal.

Certain proctic CurentAeures can loe repreLortd by an id eal cument

souru in peralel wtn an imtemal impedance Z.
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Teminel voltage

I,
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Rate Cument ore
Pro dical curentComecteo to e loco
Boune Can be

impedamee.

-.4-. Is -
Consided s god

Vo Curent &oue.

L load curren dec-eases

thteincyeaein o

voltege.
Nok?

if the load imped enee iA ven lange compre totne intema

impetance of a Joure then it can be Concidered at a vol

Soure.

i{ the ko c imped anee isvy mal eonpred t the

itemal impedane efh Aouree,then t m he comeidere

umntJoure.

i{ncessay a voltag Bore canbe replacad

quivalen CumentAoure amm via -veza.

as a compleke pathfr ele ctr'cal

unent 4lw

Branch :� Each inaNíual iruit compenentsuch ag resict,induetr,
Capacitr ete i called a iruut elemment A moup of Auch elenerts,

usualgy
n seies, amd

haig
tro terminals i cal|ed a brameh o

theeit



Netho>
A netwome is a Conbination of irit element o branc hes

'mterconmec ted hone

Mesh or Lop�

Alop s Qmy closed path forme by a nuntber of bsnches ina

netne.

A mechihe Aimplest po ssible clge path.

4 node or junction is simp

more cirwit conponents met

acommon point whnetro

abcdefa � Lop

� Me sh

b r e Bramch point

2a Kirchhoff s Law

Jst Law (ument Law)

his Koo Statesthat the algebric sum of te cumrent s meetng �tha

byanch point/june ion pomt in a mesh is 2em0.

Yathemaicaly this gven

thus, according to Kirchhoffs fst

But, w una That,

� JQ: -Cenctnt

Thus, therstloo of Krehhott '»iaconseune

the cons er vation charye

of



2nd Lawvoltug La):

T5is low Stetes th at în awy lop in a netm of cenductes, the alzebic

tohe alye bicsum ofthe product of

Tesistances of eoch liny of the loop and te Curent {losing thongh then

algebrncsun f all volteg drops arund aclosed path'm� netnm

Mathemhcay this gvet y
1;Ri e

Kus, { abcde sa (oop consisthng f s resistnces

and 3 Clly £., E.,E, then fr the urent
distibution Ahewn in-te fis..o get�

e

()

time

hu, the Lnd leus a statemen fthe con servatien of enng

Deter ination of the Cumrent thoughte Galvano me tre of a Unb alamceo

Wheatstene Bridge

Jo obtain an enpression for the umenttyh
the Galvamo metre in the off- belanee Conditn,

let us ConsideN tw 3 mesh e, uat'os, Ohy
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-Ry

RtRytR
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-Ry

- Carrent toughtne Galvamo metr Sa-C

Ihis is the cunntth wghthe Gyalvano meter in mbalanceo

Condii on.

for bolance comd ition, Do o



a Super position Theove

Complex netuscam be salved b using the priniple of Supor porithom
Ohich

Mates n

ang linear bilateral netome centainig
inean

Impedances and -the potential soures, the curent flenoing in aa
elemert

i tne vectr um of tne umenthat Woula
fosin that elenent by

Rach potenial ource When al oteY Aources beingrelaced es

intemal impe danees

2

erblan tne theo vem, let us congi der the Aiy.1 where e have to lop

kquations
(2+2,+)1, + 2,, -E,

deterinnt
23T, +

23

E. (Bzist,)-€,
2142y4,

Blateal etwek

4 Circuit whose chaackshts.beharior

are the Bcn especttve ofthe divechin

E of Cument ong vaias elements

of its Clled Gatenal Netwme.

Netom Comsisting f ony Resta

23

Ket considY Fis.2

indemal impedan e tnen

( + 23 t+)

cwheve tM fst Soura is repla e by ts

fer thi ircut,we getnloop guatio

+2,T, ro
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No Censider fis-3 where-the secon Bouree i meplaceD b i

We
e 2 koop eguatins,Och ane�

(Z+yt ,)1,"+2,," E,

itenal

23

23

E(2,+tzt)

21 +3+

fon the six elations, oe se that

?,- f41,"

tohich is te Supevpacition Pmciple.



lbevenin's Theorem.
Ang-o teminal Jinea netem comtainig ennay Aourey,and impedan cos

Com be veplaced by an eguivalent Chrcuut Congisting fa val tog

Et n eies oithan impedamer 2 Auch thattnevaeEr is The

open ciritGrit voltage bethbtween te tevmjnals the netors, an 2, is Thh

mpedoma
appeaig acoss t teYminals Cohem alu tne

replared by-teir interalimpedanee

Netyan ()

lo enplaln this, let us consider a metoe cohich consists of a volts

Koure and -tireeîmpedarnceS.

Open Ciruut vo ltag e

2,+y+7

for 2the netmk Teduces to

2,+



22 32i0

10v 22 Rephu thin bo Thevenim's Tleorem.

Keplacing hi by Thvenin's therem, we get $(+)

for
Resitane

2 32

3%2.

10-5

14242

22 32
(2)

sv 22 Replau thip by hvenin's squivalent

Cctuit.

Qaplocing

fr Yesistane 22

Thevenin theorem, we get

3

2(2+1)
5

-(74)

lav)

Ao-5
- = 1 Amp

6

Vas 40- 2 = 8 V = E

22 12

ieo

Keplace tais by Thoenin '» Squivalence

L Crt
3(31) =2-S 26



Cumnt thraugh
the Galvano meter in an unbala nced wheatstone Brmdg

using Theveninjs theovem;

W

Ketus assume thatthe
Gjalvano neter has a resistance

k� rhe to callte

the cumemtthnghit, Letus replace -tne ponto
Thevenins qjatat

aTcut, and Similan the poiat D is slso renlacesl b te Thevening

rewt
so-hat-the wheattune Bridge taxes tne fm

R,R2

Thus tu umentthough K

Ree tRoc tR Rect Roe tks

)
(Raet Roetag) (Rite)(e1R)

e(ea-yRs)

(Rac+Rat4) (RinR)(&3tky

R, R



D Noton' Theovem:

Ihis theovem Atats that tho terminal (inear netwom conteinig

enengources and impedances car be replaced by a CuTr enta Curent soure

In n pazallel orth an impedance Za cOhene T isthe Shot

Cun ent between the terminals fthe nctrne ad 2 is the npern

measured betweon the terminalk corth al -tne enng souTtSreplece

-their mternal impeda nees.

lo enplain this, let us cnçidor the netwa consisting f3 mpedam

2,2, and a soure E o% Ahpwn n he fgure.

(hun the esistan e to he Connecte in panallel coth tn CuTnemour

u Nortn's fquivalent- ciraut will be eque to

Ihe urent so uree coill have the Cument

23
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Jo

Keplae tà by Nortn's Equiva lent Crcuit.

Kepbcing-thin bo Norton's-tneoren. 0e get
�

20
Consont arem

Soure

Raplae thjs Ciruit by Thevenms Equivalene Cuit.

Keplacing tis cìret by Thevenins theotem, we get
L

22 2
SV
22

Repla cethin Nortm's Equialence Civeit.

get

22
22

Z -2t 3*2



Recihcit) Tae
Theorem

Ihisheeram states that linear bilateral netwonm eothdiftenent

brancheb,but mt one E-M-f.,ho cuwent in the th branch oheae

Ocs he i-th branhih &ame -the Curont in tu ith bránch

Ohne E uf ochs in the jth bronch'.
10-8 v

10-3 V

22 Jt

4+2+ (421)

22
Fis2

6+

j-*

20

82

4o-& 20
120 +96

Cert toeng 82 esistnce in the t brareh

I& - 1x12 12
-06 Ampre20

10-& L0-&

09Apore

Cuentthrough 4n nesistan ee in theit braneh

T4 12
12+6

Recipecity tuorem jn þroved.

Marimum Pomer Trorsfe Theor ema

This theorem tateA that Atp terminal netrome delives aimm

power tb on ertar nal load onen te mtenal imbedance e netre s

29ua tothe load Yesistane"
SletscPo VI- R

Uit Katt r

1 3-0T 1 Kilo mat prn hme
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Ket ue coneider tefi. besidl, ere the ument

thongh the load resistance is i=E

TRe powen in the load i; =i2e €

Naw, aoln boen is
mn animumn, them dp

(+a)2R-(r+a)


