POLLACHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

(Approved by AICTE and Affiliated to Anna University) sky is the limit

Department of Electrical and Electronics Engineering

Regulation 2021
| Year — |l Semester

EC3251 - CIRCUIT ANALYSIS



umtT - 1
Bowic. Cieuik I\Y\a\ldﬁs\'s
Elechic 'Chmge’:
cha-rcdz fr an pglenice rympaﬂa 04 akomic Ponh‘chv_,
thoee  undk B9 Coudowng (C). Atom comsists of elechon,

profons . and. heuhons .

elechons - n.o.gab‘vz Chawge

Pyotong - peattive cha-rg,z

Newbors  _ equal  potenbal o4 + 2 —

t
| coulombg of- Cha*zr?@ = 6.98 x[ogg,tecrrom.

Charg»a o | elachon = - |.bo2 )([0'- i Collbom es
&Wbd o4 Charge = .
Flechic  Cawwvent »
Tt fs defrned as  yate of flow eof chawge
n an eledne Clrewt (o) Fflow of olechong

2 = C_’_@_ , it —- Ampave CA3

t

Elchic  Potentral :

The abdaa ot a cha-uca,zzd Pa-«h‘c{g +o oo a
werk. 1§ called cloche PO*P—nH‘O—Q .

Bloctie potentrol = Werkdong,

W,
. c,ho:c%a R



Polentia) Diffevenca - o
The workdone | to meove @ a unek peslive

(&9 hegarive chavge Jrom one  polnt Jo Hianeines P°"w\

Tt Tg measuved  in volts (V) .o

Elech'e  Work '~ .
The  workdona 1o move a cdharqe et toulo mbs
'fTOT\’L’ one Po)‘b’)‘)‘ 7o  anothar Po,‘rr]"f w;«)ﬁ a Poﬁgnh‘a[

diffecent | Velt.
Blethie  wewk = V X Q

(w)
T = &

- | W = -T.-Tt!, Joules

Elkthieol weskdone 18 no'm&na but glocm'eal

enevgy .

Elothi ¢ powe -
The wote ok wiceeh clechteal waerle Ps dome
N an LQlochic ereeust ta Q&llo.d on olothnad potwoet .

Eleehrieal Pomm CP)S Wotkdono. W

—— e—

y

Trme

WLk
t

) P.“_ V.2 :raula_/ggc o NQHSJ

-

-
—




Blochne Cureenit Elemoenis

) Resigtante -

Tt fag Hhe Pwpo_-g-)qd 05. a ‘mal-p_-n‘al ’ I;,,d whech
ek OpPposes  the dlow of wurrent l'h'rou.ﬁh et -
Tt T2 denored bU R, et Ts ot

R f =3 &L__' 3]

: A
AY e‘awsh‘v.‘{:r o 't matedal
£ S -9 Length o3 Mo matemsic)
A > h"mcL a«b the materxial .

R - ‘T%nsf-cm.m °j— fha. wnobuhﬁ'r

Ts an element whieh  storen the cn.PP‘-':'ed

Qn.e;rﬂg 7o e HJorm o4 .th"mé‘-g_'\"‘fa' }L‘z\d .' It con beo
cleneted bU ) Twk 7 CE L 'I
SAN TN P
y) 5 J ( dt

o

0_\_){,_ Aoxe - f = ©,.89
dar - < —7\L ‘a’t\




Enevgy Adoved i ea,;amo'r ,

B = L eV®  Joules

t
whan  we apply ac vo[ta%Q Asouvren ond ac uTYen

Mough preve Capatitanca , the wryent  toill lead
te voltwge by qS.

o

o
H=Qqo
(psP=0:8

|
L
¢ qo

N
&=
»
L

>\ )

|
1

-~
)'—

N

Qw-ra%e powey  Ctenstumed bv
Plae  capacitante | }Powa =0 .

Trduttanco =

Tt ¢ e prpaly of a mateval by which eleckioal

fnerqy  Stored 10 e Jovm o Rlechomagnotte  field |
Tt fa denoted by LY | unitt ¢ H The veltage acvogg

e tnduder ¢ deweelly  propesHenal 4o fhe yate o}
Change ©f cuxvent Though the nduacter.

Vo oL
at
Ve ). d_At_
dc
Enovay  stoved 7 anduder B = -&LTZ Soulos.

When an ae voltege & cuwvvent To appkt-ed to o
Pu¥2  hau ek o

¢ e wvgent . will he Laﬂ Ha
VO\E‘CL? bg qop_



—— 80— W

T aw powa tonsumed by puve iductane P oy,

Po oo —

E o
Coeit | Vo lbage o e | 29
Eloronit Equabon i 9 Equabon .
R | VETR T= X P=VI  |e=v.r.4
P = Nwnd
. ‘ ;. L \vdt Syt BeLLE?
- V’L'O%f 9“1_"( 9 sl 05 ok )
£
P - [
o 4 . o AN 2
¢ | N=Lfide | ot e oy - @.v.du | B=5 OV
dt
Ackve ELQQOS‘,T
;U YO‘E“%Q Aouxto
'— {daay
- prowchical .
Tdeal \folbelcaz Aowrtg
T Vi
\@j VL';'VS
L
g3
Preveh eal) VDL%CUJ( Louxm -
TL Vi 0\(5999'
o L. rt L\/ir\t)

No©
N

l\fﬂ%de? ;'ﬂ ‘2



(7 csvent  Aourte ¥

(1) (decd

Tcloa

W) Pracsead.

Cuyvend

2.

T4 LS Vo

-—

—

Aoure !

>

]
Tq |

PﬂCl th cal ey vend Aourto -

To

Te

r
R viny T
A

| S
7

v
a Ru

T
1s

Aou e ﬁamjoxmab‘on .

(") Vol&aae sournte  To  cuvvent Seuvte

B
MM 3
B
B
-
B
9
(1D Cuvient  goure +o

°

)
¥

\Vo tta?z Louvta )

gy

©



Ohm ¢ law 1

At Lons tant fﬂﬁ”FQ*TaWY‘Q N | U tTr 2Ny

1 il ba ;.
j‘moms f'hwouah ah og»ndu,do‘( i Md(a r’mFG?b'Chql

jo M a,)‘—,wc\ vo'ltacae' acvwee e twe endg Ch e

’)
Londut oy .

Voot T

VaIR,
bonitabons o) phm  Jaw:

\) 2t f¢ not appuicoble  to nen- Linoar dovier auch e
Aioole , Voltage Yogulaten ote .
Uy 2wl net ke well and Qood Jet non - metallic
tondueters .
(D) 26 % not _guitable Jor doviegt or places  where
e ,tnm,me’rwm_ Tq \mmdt‘na.
ewey Lkt s

A R\ R2 R3
S—MA MW MW _

1%—\’:—1 b— Vo) l—ng—\’J
ra. v

NV = V)+V').+\/S

Yge TRy, 4 N = Tk Va = T R3

T (R)+ R2 ¥ R2)

R, 4+ Ry +R3

VL <
!



Rm' = Ry 4+ Re +R3

- ’
Fox n yaretana v Seves

%z Ri+Ray Rz .... Rn.

Chavaetenstin zrb Bomoy Ot ewsti-

LD curveny hrough  Cach  qoafchance Te game.

(D appleed Veltage (V) will ba oivided geopss
Lach Teyictantg -

Vo= \I, .{-VQ_-}VB ‘e . VQ ‘
() Equivabnt  veristant e,jual to  RBwm %
ndiviel ual Aoafstance

No kg divisiom I Semes s et o

p— VR, ﬁ}&-——- VR2—

-
S

<
B}

VRy + Veo
= LB & ERs

vV

vV :l(EHQl’)

YI =
I Ry4 R

Vo ltage dm;_}: alvoss  Yoristonca (22{) Te VR,

b

T % R;
\
[Rl"rﬂz xRy

2 s VR\ = .&_.
\‘ Ri+R2 X W—I

)y




Voltage chrop atwoss e yoaydante Q?@ 1874V, = TxDl

X Ra.
o I

PfPP\'j ohme¢ [aw

YRy = T)xR, Vea:= T2xRa, Vpqa = Ta xRz

. N = Ve, Vra £VRa

<

- N Vo N
N R\ 4 Ra  Rg

A ) o -1—J—
q l Jo g
T . g TR




¢ hava tfemgdies G})« }Yna)lcﬁ ¢ et !

\) Voltage  aevess  qll seactdante e game

W Toral eunvent ! bo cdivided  anto numben o4 paths

I = .prani'{rg'l oo I'n

(rent  pivigion  tn pavallel  somctance ceeeudt s
n R
- To R
+ \Y
Cuvvent

lhmug}) Q‘ | - I’

cyven b “Hmaugh Ra = 19,

ot Cuvven ¢

I:Il‘f'ln_.
. T
R) R\z
V= IR, =\Ty Ps,
g I Rre
R
I'— -TQ.X RL
T
. Rt
I — ng& +I|
R, 2z
=

/
iy
=5
4
x| 70
~djo
—
(B
~
(N]
===

f
Cd ’J" [Pn.
R+ Rg At

R14Rz
Ri

10



Tpdudor To  Seies and Pam”nl’-"

A

h 5. P,“
o =i B

g = Ly Lo
T e

C.ou‘muﬁws Tn  Sedes apd Pc‘vfa\ldll-

o—%‘—%}—d» R .
CE‘V*: Q) Ca ' ‘—}E\{

Ci14+Qy CQ’V e

Opon ek cuk landl'’ Shovt ot canit -

when

o

= ki1l
-

Lrdde

fhese two Junthion  ave  said 4o ko open citeuit . The

g, N aistonte D‘E a @]jm c,uc,ult@| Fq[‘h feo vpn im+7

L Gwvvent, 0 Open Ciowt path

tDS piel folk

| 0 f r 2 y \ 5
ozna two JuncHon of a et o cic&wnne_cﬁzd,\

/ ANV

/N

sy s 'Nﬁfm any twe Junchon of a clieuit Qe Conneded

(Aisedly’ o oach offex with a wire oy o Laid to

bo Ahevt oreanmred . Thoe veaietance e-b o Shovt e cukad

Pali Te ¥ewo .
Tyre of exeuuY | Ruistante (R | twwmnt (D | VoltagelV)
. Vee =
Zhoth C2eust Rse = O o= 20 =50
& o Posp = B Voc =«
):ZQI’L LR cnt Roc = o

—d



‘(U.)' KL(dnoﬁ’s Volhlzj,z Low.-

KiYCRon"S Jouvs -
" Kischoff ¢ Cwrrent Jouwwr-

At a(}umh‘on ) total cwrvent J!own‘hg 'fowmda.

M(junch‘on 'e gciua! to  dotal cuvvent f[owm(c}

me(,f from e Oiunch‘on‘

Cuvrorong thm‘zna = Cuyvent I,Qavmﬂ.

‘b' +L3 = fﬂ."}‘ 1\4 +- ’(5
In Clo N D ‘
c\qu_ od  Cletmit gy Network o Algobitiaie

Sum of Pﬁroetutk eb Cuwyvent  and Oalcteneg

ac¥oes Hio oot 2le monte

the path . R
| v
E)
B2 3]
R
Ry pa =
S Eas Digy g

-

PoTentiad e

12



Ay kirchojys  Volkage

il Ub byanch cuvrehts 3

i |
|

ne.n. 202
R B C
‘,___>__MM —
| e .Y 1)-T2 Ti~Ia
b i
. l \ , loo v
jov lo-s2- ~[
£ ‘ 4 -
F g g T, O

loop ABG@EFA , Apply KVL

- 25 T - Ty 10 & 50 =d
Qg‘_‘[,-}-,lbiz = 5o

o —
=% bI|—l-9-T_Q_'—‘|D — @D

.LDDP Bebep i aPPLj Kvi

= 30 (L) ~-T —
2) oo + 1o I&/ = o

—30T) 4+ 80T, +10 To —~1bp = 0

-302“‘
+ 40Ty —tpo =0

20T — 40T, - lDo
< lo
° 3T —4To =)0 s R
Equate eqn® , 4@ , we Get
Can O x 2 > t0T) + 4T = 20

2>:[| — A To = lO

12T) = 30 ,
Liuz Or'TTZAj
APPlY in oqn® , gy s.772 + 2Te =10

law ond cuwrent  {aw  aud ﬁ},q iz

13



oblain e pohen‘h‘al’ d'\ﬁLan& vut’ ,{m”Q, (LU(;C!LLC Alhoton

YN

X

APP"U KvL on LObP’\., A |
IxT) 4+ &'x I, = 4_ \' S

gIl =, 4 ! { I et
Iy= 4/3

= ]33 A

APPI‘J kyp om LoOPD }

VK": 2T) +3 519_

= 2X1:33 43 - 5x o.0¢

Vxy =44

v

14



Find the valw of R and wovent  flowing /'krougL - Ph Hy

CCXUMR u]ﬂgn The w::wnt ?ﬂ thae byanch DA f’g 7: ’

o s

V,QJL

*
1Y

Te given ereadt 4 gKadwouwsn os

b

As the currenk Mvough oa 08 Zevo, the crawt
(s n  balanted (tomdston.
The beduu»o-b wonrstan tos D{) oppeslte avms muat

bo. qual o balapwed wondoiens |

te  cuvrent fo Ko branch ©A €S Zeovo ,

R . 4
1) T
R = 42xt:5
B'—‘ 6,11_—\

hrough oA ig 2e70 , Tt Can be Aemoved ,

P ch

15



( ng X lo | +Q_
Taslgianta]= i st
Totad B #10

\

\

]jQT = 4&—' |

T = 3.7 Aj ‘

ARK] g ?
APP\U eavrent:  diviaion w:
.T' - 375 a5

\' 1

1o 2.5
dj= O-VEA}

Curvyent :leowinﬂ fthLﬁb b Tossloy = 075 A

Stax and  Delta Conmochioms 1.

(D Delta 4o gtoy 'x‘,mmjo»zmctﬁbn -

Rre

At AemAtanes awo  RA ; RR X Re

QA . QhB'A RG.A
Rag + Ree + Ren
R 'd Ree x Ran
| QAB + Rac + Rea (
Rea x Rea
Re =

RAB + Rre + Rea




Atod Yo Delta Transfosmation

RN

Ree
Re

B (=
| . Reg 'y

Relte, " Yosjstants one - Ras , Rec #oRe,

| R
Re

Ree = RrRe 4 Ra R4 Ry g,
e WSS T R
RA

Rea = RARE + RBRe + Re 4,
"Re + ReRe +Re#,

Re .
Deresymine i ,Qqu_,;mbn[. TeMstants botwesn A 2R
q-s
Ao | 4
X qa Q.
Req . 7 -
_— X
B _
AN beymanol = tomvert  gtoxr o delks .
q=9.
o 27 ] Rxy = 2x9qQ =zo%
& 7 R\/z = 27
Ry
9"':* C].S),_ RZ')( = 9\-,




A‘h
21
9%
B o
;-
1 97
BM
Rag = 27 x13.€
\
27+ 13 ¢

\—9

18



Bawte Cea et s/\(habf,ig _AC Ciacui)

' /\\lmncﬂmr(]‘ cugvem, |
A\mma'lt\ma 'auwd)t ( A)  Ts the rveny
whwe Q‘ham%@:s %ts; magnwu&% ancd  dige ek -
m.c{!.gdau. Mtarval  2f ‘hfmﬂ ¥
pdwmheqs | of De AUpply
(0 b fs possible o, set up @ Step down -

Voltaqe to e }LQ.C]U@MC’ valua ;bg His ‘L?ijm

,“‘) whan g J&u.&k \roltag,q 12 trans miked

t N
O missiom l,mo_‘ ) e wuvvent  will ho MM uwm
™~ - m !

Hente  the Z[‘QR Lo.Ss

/Lnﬂuz_

) WLQ conductoy  yp) b mindmeum

1 (l \ 1S

and [t«m’

} efore trmwmnon Bystem will be 2 ffreent
ond ,Quonomu_al

Instantanc ous '
Vo L!:cu:},q V' = Vi ginuot

Instan tencway

uryent T - T Linwt

H \
MPUtUde. o Poqik 0% Maximum \alue -

Tre wowtmum  valwe abained by o alhzrnah‘na

qmm\*a during peosttive and negative halg yele,

A coled o wy\,PLLWd—Q oY })2!.11( valug |
19



Fragpan g a6

The ‘totad number of cacle) mado by an

Q&Qvnaﬁn:f Glum\h'ﬂj .POJ'T &m?{)d r& | Known ax fm?tu(”

| )
Relatioy) 'bohween = f4eqien

Relakon

y
\

F =
=

hotuweon ;fké;”wtd andt Qhﬁd& vdou‘v‘y

Ve Viy'lsm wt

Rvera Volue
i 0% Mean  vrlue crb alkeynakim

LﬁsS)ITJ.

Iava ‘:

T

-

. B
E e e g,
C\V’S‘ = D, 63? _Im

T

\

] Rvea tindey g hag eyele

J—

Root Moan /Sq uoye.

Aexna b‘ng

quc?nh"r(‘f .

( A

0, 63F '\/m.

( Rms)

ot

—

Rasc

QU‘ and ' time pexiod.

{
I

j | 'q/un.n h‘-}v 1

obi-cu"n.adv by :
\ Y overaging
oW Valuoy &y the alkern

ovey ' onoe Qorndal,o;m Qa&& e

- Sffechve value 84 o

—

rea undey M /Squ&md eyve

20



oL
:
3
Q
— = |
] O
-1
-
3
Q
X

e
3
)3
<
3
o

X

+
g
|k}

y O.70% Vfﬂaoj\

v % | '\ ) ) st ) ( : ‘w
Fovm  fador  and crest Jackor i

Fovm gcac’rél’rf ks = _Rms value
F)vmra%o_ vea luae

et fodor (Peak facter) kp = Marmum Val,

TN por
S’imp\ﬂ- Ac  CeRenuig -
§)) Pe I'brrouﬁh Pwrz voeagtance -

R

V=VYm &inwt
Wing  ohm's \auo

)

E,_—_ S - Vim Sinwt
| R ‘ R
L = \l& X
R mtﬂt
i = Im 4inuwt g L

m = VA
123
Powm T

Trstantancows powex P -Vxi

P. Vm Amwt »x Im Amuwt

: ~ 2
P.': me’im 'A'nwt

\_‘
RMg valug

21



P Ve Jm }:‘ |\~¢03'2u9i) TR

2
\\ ‘\ V1Y N ! ‘

P. Vm Trm Vm T

ey P . (o3 274
9_ . D_\ ‘:‘\ .‘!\'
vaa%cz power Pavg - M \
: {0 s) ik
Te

/b\
N e Pcwa of tosine wave ,
. NI PRI (4

\ Pavﬂ

Re
Mrough  puve ooy dor
b

<9

|

V=2 Vm Shnwt

Q:_Lxd‘: —t 1)

—

dt

®©
!

= A AN /
(2)['-' Lonz lo.wJ

Vo= —p aedy

—

dt
Ve L owdi
dt
di = Mg
L
mmthng 5
ptd Bl J‘\fm 1
o &in Wt . dt

=5
ra‘

—_—

Vim " ='Cos UJEJ
W

Z2%50,

22



|

L = — Vm tog WL

-— ——

WL \ | "‘COSB:’SE“(ED_~B)

L= "—\/—ﬂ—)- A5 (g'dﬂ:);
WL ;

{ = Yo sin (W -TR)
WL (\

The Anstantane®ws  Value &f e curvent Te goven by
Le Tm s (- 9)

T A {1 i

/ "
T = Vo
s L
Tm = V_m
Xy

wheve Xy =1y (1L anf L
powe‘f =
P= Vix :’ '

= Vi An oty TIm Ain (tﬁt-—Wz)

)

Vm Tm Ain Ot zgi‘ﬂ<u5t-”72)
P

P = — VmIm

—_—

M

Vm T Ain 1BE (-cesw‘t) .

Aip (th) | - A wt~lT/2: - logwy

PW%;'D .

Ac \'hqromﬂk pure caﬂ:acﬁm‘f
.

\

9

e Vm Smwb
23
SR e -



e.
3]
S
e
o
<
(N,

&,
)
(O3
x
&

_ on%(vm émuﬁt)
L= CVm (eo¢ wt) o

La ¥m (B tos wst
L= Vm
Vg 1 AT oY Iy

.{: = Vm &7
*—Xc ™M (ot -)-TVQ_)

The v 4o '
DeoWA | vylig &t cuxvent ¥ Qeven by

L= Tm o gpy (0t + ¢p)

Trde ¢ Nm ) 400 e
‘/L&e. I
Xe= L
ande
Powey »-
tantan oy, Powex  p_ ), >
= XL
P. '
Vm gmwt x Ir SMo (WOt 4 )
P |

Vim ITm &Mnust x tos ust

24



P o Vm Tm Sin w0l s W

+ Vm Tm gip 2wt
9.

P o VmIm g owt

Q.
Pcwg <0
through goniey R-L 0eR cuty
\— Vﬂ.._,fd-— Vo __*
* Ve Vm St -

Ve VR4 Vg
VR = IxR
Ve= T x X,

p = J V¥ 4V,

= \F:IQRZ.}IZXLL
- I R2%yy2

Ve TxX.

o=\ R x*
Phatex  Form :-

2= RtJXe o

o= V2| 1B

%) = %4 X,

R = X tws®
XL - K S ¢

25



{ " le (i
Powen and Powex hmnﬂ

PC\V(J = V _T, C()QCP’ R (A

{ ({1
N
VT 80 ¢p
¢
p *[ |
VIQOSQP { ) f ' (. '91 ) ‘\I"

Ppparant POUJOJ| "

K = VYV b |
RQ»CLl POU.),Q_J{ I A\ |

P:- V L QDS»(Q
RQ.QCh‘VQ POUJQJ( X

Po w :gaC"UY n

Cﬁﬂcp: R

Rc YF)'wucdk Sevies RC oot s

R (a3
o =
ik——\m—al«_w‘)}

()

o/

Nz Vm SinuStk
V= Ve 4 Ve
VR = T x B

Ve T x Xa

X:\K‘];Q ,LP*—‘*,‘OJ'T’ (-¥.>



Powert and  Power Twonghe .-

Pw\ra = VI g
P;'\/:I:U?S(D
O

@.’: VT /i CP
8.’:'\/1 |

Pe Though R-1L-C Sexifes aXeuss
|

I~Ve 2| kv, }Ll—r\/c. =)

( l@

iy N2'Vm 8 Bt

'\ ¢

Vie Ve My Ve

Ve BRFER + TX,

Coge 1:- Xy S xo/tGoe"r £ O

e \} R2+Q<1_—XQ>L

Coke Q¢

XL 2 ¥,

X = \{RQ""Q(“—'X‘LDZ

Coke 3

X = XL~ Xe

27



Cog = R
¥ e 4

: 1
Powe 1~ \
| | \ 3}
PCWa = T?
P=vr oS @
A an m‘ ‘; |
’”"3 A Aesictante 56’ 6 ond an

oAt o) 0.0k s

tonnotked acwoss a loov,
50 H} 8 l ¢ . '

u’)DPa + Caleulate  C1) euvven) (1) powes
gl betwen g tesvent  ond voltage D) powaes.

*ﬁ&um T powes:
©< uean

o, |

laeV , souy .

Xt= afMfL - 2xTX cox0:083

IXL:.Q~1+Q_ S

E%_ 28




(i) phase angle :-

s @ = B_
= eos” ( )
P = cos” (0. 537)
( P = 57"3«"}
) powes iacfer:r
[ [ |
s = R
2
= &
.6

L(’,Bﬁcp = 0537 ( |ag)
(V) Powey 1~

5

‘ P:‘_ VI CB.SQP

= 10O X 8.9Ly 9.537

A o) o} vosistante (o and an nduttante of o4+ fo

Covnecteel ™o Gewies with o toydon gom ©D mpacitunte >

IS0 MF  ae
M 038 a 200V, o My Repply - Caleulate O Prcluchve

foackance ((l Capacdhive veackante (i) net seatbenco v teevvent

(W) poren ﬁacfm QD) voltage acwss R, and c.
loe O h  lsoMF

i Q.ooV/ SOHS j

o L)
(@ Induckive Poactapce

-

.‘

XL = amgL = |2 x0x 50X oy
29




Ct) 'AaPauih‘ve Roattante -

(’[\l‘)) Ne.‘- X—Qat\‘anm .

(V’D Po .oy

WM vo ltage

kVQ =

ix\—: 3"4% __);\\;"y\ ~‘,.;'.

Xe = ‘

Y

| i
o - b
2T xXsoxX\8oxlo. |

Re = 21.29_n4i ™,
d

\

I?

WA \

X= X-Xe = 31,4-2)-23

-

OB G renk =

- 2
E AR (oY T =V
e K
% 2
- o™ 4 lo. 132 =, 26D

T E—

1424
I=1g4 025 A

s
P e R lo
X

lga.-2}

actypss ,QD.(‘J‘) thtL,

IR - |4-025X10 Z l4po.0% v

UR = |46-25 \/J

4 Vo2 T3 x ¥, - 14.025x3).4 = 440.3V

2 Ve =

I % Xe=|4.025 x 21-23 = 2QT- 78V

30



Mesh Anal) ldsis -

Uusmﬂ mesh a,y\ahd,g\‘g , meo] e -cavvent H?’wuik 4o,

ApPPlY KV-L to 3 loops, "
loop 1, _5(1,{%)—3@*,'_11 +20 <o .
BT, 5 TE . sl BTy =~ Dy
— 8T, —}-31“24-513:_.._20 .l

BT) £ 8T B Ta = p 4 =@

loop 2
P2 _4CI9_.-T3>—6(13,)._3(’[9_—1{)—5‘:0.
— ATy T4T3 —6Tpg - 83 Ty 43T —5 =0
ST) ~ 13T +4 T3 =' & &)
LDOFB, J
~2T3 +5 - 4T3 + 47, -813 +ET, = |
5T) y 41, ~l|Tg =5
~BEy — 4Ty 40Ty e 5 ©F
B = 5 I\ o
=15 4. Ta - >
T 5
- B - N -3 L
I 4 L Lo

31



= 8 (-3 +1b) +3"(323+20)—5(—-f1—65)

‘A:\“‘*"ﬂ | '

Aqg = 3 20

1)

-

= 8(55-20) ~20(33+20) 1 ( L5+ 2¢)

h

_ 980

Sl 8 -3 2
3 -13 5
> X i S

YAB = - ‘7@'

A 9 T2
Lig:ﬂ-ovbﬂ
IT80
g = £5 = 1
A + AT
\Tg = 2.7 Al
Tsaq =T -T2 - 3.77))—2.07b

Garrant W\"rngh 4..&_-‘ TeaiStor = 6249 A .

32



Nodal Avalyzis:-
Peterming  the vollnge ot each Node Jor the géven Certwit.

an

5
l [
=== + L
Ka) '-l-..l.
[ g 3 3JVB ‘(-}é—}_lg)vg _— i
©.967 Vp ~ 0667 Vg =
=l —0
Peely KeL or nody 8 <
I2+I3+S—IS:O
\lg..\/g
Va -V,
=== Vg -V
3 3 TE = 'u = 8
2.

= -‘— V \
s } - [E 3T i}VB (L] Ves=5

T 9T VA 4 LTV —osVe = 5 €

RpPply  xeoy o node ¢

'IS‘ ‘IG‘IT =0, s

\’B —VQ _ Vc_—VD _ Q-V.D
- "—" ‘_6\- =0 .
- Lo | By
LoVe 4(2+T4%-)Vc 0
~O~5VB+\.£A¥V¢ =0 '—‘_—"_‘@

33



Equate Qqﬁ‘ ®, @ & @, we %d:

| (o}

Vﬁ. 2 8_ Og v‘ o ’.’,’ "

VR = (0sp2 V|

\

Vc,:: 3\6:;\/_"

34



. wnit - I
" Notwork }&duéb:on and Theogoma

A RV 71 ('

Supex position  Theorem:- it g

Py | ;
In ang bneas mulki gouvee  tomplox Grent | fio volbege
o cuwvent fa a | Pa'a‘h‘c_ulax_ Aosistos Wl bo ﬂfiuaﬁ o oo
O.f?,mbmlc Bum of le Ve ttnge o2 euvrent fn that  Asister
| i ; ; % Ak o bme and oL
E' ceoith the  cemaidevabion of ez Sourca & a b J g
’ \ L ) 1 1 ‘ - EAE &' 1 H I H

s o | Beuvtes e l-f_u'rruzc} off , o« macle Lnoyza,\a_h'\re,
. o { [ ARE ) ) :

| f

Acmitaons 5 Super y)om‘h‘o.n - Theoaahn i~
. o

x It dvolver moeso  wexk Tn the hehwork ASetubon

|

, x Tt bosed or .Luruuuiﬁa PA,-:'ncL'g;lL ., Tt fg not

0

| &Fptica.blﬁ”fi'ou ‘)Pou.;LLl duwe 't each Leuviosy J,bdr.m‘dua.l(a, _
'l * D"nty appmca.btp_ :féz bemeas| 'O ety
| RRCURN
Detevenine Ty | cuvwent  um e et _ghown T uxih&
\ ) l A

Super Poz&h‘d\h Thioworm .

05 |‘ ¢ 2p.5 ‘ ('
MM__ — MAL
T | .
TN ~ o5 | @  Séo= @P
| | -
_ =

{
'

Soltien - \

i | b {7
cuvTent seuvte  —» opn CIXC'-iM' Y
v ‘E 3
Volhg.ﬁg Aouxe — shovt U‘(w*’ :

a1
y)




e &tepl = Considey cuvrent zousta - (@A) | Romove alf Vn

!

T, 3o 30
M ———
50 60 v

sh

The  cuvyent (g jlowmﬁ )ﬁ'mteaf'\ Ahost R Cont AP@WV{
- theve wil ke no Maougk the Poumll,& combination &

30 and 6o  Tosgtonw . Now  OPP

Stepo @ mmidmh‘ng Yo ltage souse (oo V) , Romove

0 e \rolxcuat;s. CesTent AouvTte -
20 LR

T;ff T [
| . Reffide

| 80«“—% .‘""‘Ioo‘\l 202
T2 | .
. [
ooV “7'“"
] 1 2 Vl ’ .‘
I 10D ,} Tg = 6:25'A
To. = 6




)
iz
L Y.
\
‘.

—_—

R2 + Ry +Bs

has X Qo
o [ Ty e —
Qo+ 4

T = .54
 ——— =

Jo = |

ST Lolve )4 ohv

Reg =
me_

Qo.q

1(0 Xb
“lots

Q,o*): loxs
, lO'f‘S

] X 28 . 33
I+ ] 3. 83

ol

2383 4}
2=0:04A

A-p‘pla mr*}mk ALVISION Yy,
Ty = T, % 1O

| - lo+s
I'g - 0 02bxy




D A o
lDi-Q..\ . 4

651

loV o

T i IB

. VOL = V-m = (3)(0)..\-(6)(2.5 +10
| = &+ )5 $16
B it B .

To  Jond Rt -
Rz\

R1h =615
-J—_‘ R LR ERTN € & [ 21t D ¥ 11




Theovem  sintes Heat , ana G.O(.cu,it with  two texminaly
b oplaced ba an qumt c:.hu_wt wm'shna
aouree (Tw) Fo pa-raNnL wm\ a ,27w.va(nnb

F '-'_‘Rg;s\‘as-hnco .

—

limear two
bermimal
eig et with
De sourie

Pbm . Frnd Narhms Qciw.valznk Medel  for W | erpenit » frod

o curvent lﬁrouﬁh Bo.n. 20 S tanee Wnrg Noevtov <  Haovern
5 A * nns ,
2o '
Stepl Fmo  load yoaistance .
RiL = 3o
Skp2: Bumeve R,
55 209 L ST ‘ ‘
B 5
+ 3
lovy L los 1
SHRP3 - Fnd  Nortoeds Rasistance . 00 0 100
Ramove Vo N:age Aoute —> fShO"fF cowudzu/
-
5—52-i (‘M'rnznt Aoureg —>! OPQn U-XWULU

265

L




£ ond losn aw
‘ l Foa &' ‘15 X110 !
Sf'lo
Now ‘Rﬂcy = 3.88 s»
'» | ' g An Aoxies |

Pu § wa"'lofg— -~ 3.23.n Y200

‘..\ ]£N: QB.BB%J ! :

\" )

A
PPYY KvL ok Ny
| ’ .

T n
—) +1o (Cx -T2 =18 v
lSI‘- !‘DIQ_:loy\ —-::—(D B
ok :
9-00}3-2 ‘. N ‘ Y
9_012-}10@&_‘:‘) |
\ i
o b Ik LES, Beipyl e 4 1L
0.85% A x 8 % ‘ .
\'Q_ = O.Q&S A I‘Y |

7 B
17




I ckenst Shown  below , Jrocl Fe  Nevipn' 2qusvalent

| &,
" "

‘ 8
YR I ,\ :
M | |
= *_'@‘40."”’
o 1l |
1
40V .
§E&g"l FMO{ RN . o P ‘q."il‘i-"
Rernove Vo ltage 4 !
. ] shert . Ak cendre of
| N o = 7 Shewy e _‘ .

0 S A-#, R ' 4 v* L\

42 and 1o
4 A tonnected pavalled .

Reqyy = X1z

4+12 T 2=

P Rag | L Reqa are  tonnected| Somipy .

N RN = RQQ,'*— qu/,_-'l 8:4284 8 .

fm
] )




6‘1’2','; 4 Fnd Noxion ' Coowven\t- IN

: A | 1"&- . :

|
D F
¥
~i—

5 rm“? ]_ 1oV

APPly kv on 1bopﬂ 3
/
MT - ers = jpov ‘*

\elﬁ+|er&_,2._r3 C e ‘
bri ~12.Tp 4 | |
;} : lbIg = - 46 y | 1
i T =
f Rt |
- = a_
E - 'TS: -] { .




e 7 | X L
fvoun  Pwen  Tranggey Thaovem ‘ C T;

3 R Y |

Theovem Atates -"\nl Mc\m‘mum powm w)) g,

Pbm:

— o b

Find the vulue of R f}‘o-% man‘,mum '/:;owwu Erans fer

|
and hﬂ"“z Yol L{s marmum “)Q: o ﬁza, en CovcCLast
7/ Fally b ¢) Fa -60 a

|5 =

10-2-

| : Pl by ! ‘,"': f’}'
Stept .. To &l‘nd \"111 Ra,mow_' Ry ond Fbcnol 2T

| f 1
K s\ o N
VOUSD.%Q acnoss e R -ta.rmy‘x:d Y
piayy LU ! ’
Is2_ Ba. v
_“44/‘ Vot L \‘r '-I‘tl 1‘
— — L‘f" M 1
Sy "\[: - voe =VTh ho 2
L - - ‘ ;
All TOistens are  conneck2d fn Bevie

Reg = 4o

g — e e AL s e S S8

e ———— R S——h



1}
<
o=
|
|7

P =
I
(o]
o
S5 |
(4)]
>

Isn_ s

A o=
B

) 55 LA 250
‘ \a :

conrected 1 paallat

&%)

th; Qare

Rt = Qsx1g .
\
Qg'f-tg




)

:k'\'& Be walue ©f josistonce  fhat mmﬁ ‘be ’wnmchi

,_'5\“-"3 fyom the  Lowra o e vosrshunew . Afso  gshmake

R maximuw - pouaea Hreovsfared 10 Mo sAoslcfona -

o0 40 5Y
I3 ‘ A
W ~>-MM — T
‘*.
8 - oS-

apV

Swepl: To Hind Vik'e

lo.n yoaistante = . 025

Current Slowing th"rouah

I

Yo\tac}n ac¥oss o = 0285 X lo
= lo.25 V

b Ve = K5 + 1025

Vo s Vg = 1525 g




Step 2
"'——',E;—_jmol N

(A
4 .
M uﬁ_
; & b <= Rme |
-—a B

DR 85 ove ‘mm\w ;

RQq _ QXxXg
L 24+ ¢
Qa.q”: ﬂ°6-—‘l—'

Rag,, £ 4 o awe tonmeded PN soxiey |

quya/: I+6 4 4

Rﬂ"}l 2 los ave COn;no.cfo_oi Pn Pa"‘“ﬂlw‘
Rae).b = _M :' 5. .bXLlo
Rea g 4 1o 5. b+o
Z%:m
,SLQ.E_L- p;‘nO! ma'K\\m\m) Fme ! \

5. |
Prox = _ Vb = | 1595




3 ; phe |
oy L . b R
WpTDo whd Theérdm } (ORI L |

(3 1Y ' J ’
Ir) a vhmk,'btl_abo:ml_ eyt a vvlbaﬁz

A ._ of il \ v
; .'&n"&, Vi o a branch 2 %ev& o covaent T P

E .. K ho (VD to
 omotfen  branth . The  aalio OF) vo lnge

Jdhevt M"(‘Porsih\ew

O (et (D) hemdinu . tomatant
n e | called

oy Viand I aY‘Q’l,"?wfﬁ'rchCl'D%éd‘= Thig ) yatt

— %
Mneoa— [T ]
bilatexay '/
Corenpit ’———l v

ny j | TS*\‘j
troansfoy  vesigtantes . Th.le s etk | usbueh fTGt‘
Y \ | ] L
i ' ) oo el &8 cux

;‘ f Yec,tpwoulﬁd Maovern ; U Caa“f'd HRLLPYP

IR'J [Ij - E‘Vj Ta , !
15 - =9
2 ag- =T el Ty JeF | 0

[NEp——

-2 -9

& \& \
o g8 =7 -:.I 3629/

-2

T 14

L




; A 2210
AT 1 R AR \I‘Br—vgg-"

’ 4 ) b 5
ey — ‘~, ) g} ' Y \ |

Ta Wi dpes

’Db"'ehdﬁs\‘nj} LORETY bofoey ) LoMgge o The’ =5 Tess i

i

SRTRENIRTY Sy ‘ : \ ‘
bumdvhygnumt Wil b thqu%r I A ‘
y I | J 1
¢
2 'y \ AR ) ) )
4
4-‘. Blgaigl "
| AT Et; l
! |
| REH ) ]
i | I
[« 1 4
g § ‘.|\

1 v
"y |
|
2210 |
0 23 ~if v 4
O N : ")
lo |3y | Rlaar | R "
y | | O W T . {
' | T " N
L= g7, (aep L , !EIH: o\.enAj
4 \362‘? . [S '{

4o R&ULPUDU.U ‘Hmo-mm E.z; Ee,o\\}e_‘d . T A .

!r‘l | "y {
' f



y 4 ] i 8| Y
Mil‘muns Tﬁp—emm", \ |'\)\|"’\I [l(lf‘l-\“llvulk"’ "l('}',f[r"{"

L ReEY, j JORT IOLYR RS Y
'WLD_ ]Wem, ‘5bcup,.g «}w‘ 2 r Vo Lta%;z
f :
cak inclhades

s he P““m‘w* conne,tb*om 04 e f“"

g tove OW- VO"ﬂC}Q /SOLU‘UL (30 i3 o\lwraa,sex fo  COreak
TN R

ComP\Qwv‘ch | (

M w"‘""fj of m:))mans, Haomnrv 92 that fue

ik b
numbp,L &f pam)lpl volbo%e ,seuwu cown ba_ weduted

1R l’(‘ ’) ‘

)

"“0 >} g1-3 .Q_qu,\,\f'a\ﬁ.m' Louvtes . RETANTAN o (¢

! ‘ i ! {y b { b ey N4 G
Phmu-y “t‘)‘slr.;'ﬁg Li)lman S Hworem', ' Aind Ko current hvough

/I AR T D ST LA
{ ¢ gt A i

) l;f ipis)
)i €3 sien 2l
)iy ) )
{
(
:,) :,: ‘.‘: ! 9 A l (
e - "‘:,swxo_s+4oxb~‘.9,§x\15\9(_.2,””
fo 3R b TN ) iy RN L Ligtrr 1A {+) / |
: |
Os‘.’lE o |

—

¢ : e PR PN
i \ Y = 3.7 Vi| 1 | i
: '4 . p | K ) A »l" v
4 10 7 V3 "

BT




LY vy el t
Millman's ,or]w.vallni (i

1. 1I'os2rn

27 = Rr
Iy = 21c3
l.og2 49 "

T =3.00 p }
————

ba Voadoun Lleme ni

V(l\icu.s ‘nmlthu [ E‘}tl‘ll' .iol 2oy t,c' a"((/ ]u‘u_\(";h.
Theoaeem. o0 based on prineple eh duw py
Q!T“-Q’lYnhbn 06 leay R : '

S oj all

AL taneow, })ow,q.

Pr 4P ¢ R + ..+ Pa

—F. .
Pl = V), T, PQ =V, i Y s Pn = Vn - Jn
. n n :
" S = 2 Vel =0
K=) K:I
.—._2-‘2_—_".’-—::' U'M'ny Igllz.?é;;'r Fecven je’r Be  bolow hethoot
9= 2
—AA,

h—

— oV




btepd =i 1 Givdn vt ! Ras 1 ks Iwalibhos -

Prrly KVL  to the loopl

PpPPYy kvi 4o A |
TN A RARR ’,‘Q” l:__l"_lg D’ ).)LB‘IQ‘ | "_’@

)

15 = )2

Eciu’abz eqn ©2O@ We Oel-

)

'.l(\) 1) ¥ 3y k4] ) 1))

AP UL
Ill :ng
To = 2 A

Btep2 Power ot oacth| branch y
\ |
Rromch L, P/=lvyxg, = I5Xx 2

|
] | 1
7 I UP. = Nwsii, B TR E P2 9 =8y

Tn byoeh Mo 3, we howve & cuvwent values . To tnd

Cussent 12 Te= 3 -2 z | A |
s | L i (o
RBroch 3 , Pa= Tg° R =\ 3% | = BW

.8 o
A Paz Ra I3 = 2yq=ATW

/

Arep3:

1
\

Power delivewmng - bvahthes 0,0 | 157 ¢
Power  0blorbing ) bvanchas ; &, 3, 4
l




Q..

SkeP4>  dign ) power dalevering Eranch ol
5\‘8() O‘b Pou,)QA Obe\b\\nﬂ b‘ZOLI’lU’l ‘ (?g n,an,E'YVQ '
branch @ &® are positive  powes : /7

P)YQYLQ,h CQ ( 3( 4 Q\’Y’Q :ntesaah’vz }DQU-’\Q)\ ;
dtepgy - ' "

P' . Pl -—'Pg '“Pq ““?c__,’_ Sy

30 -36~3 oy +~236 =0p..

VG : l
BRP\B p kVL ‘ b ; ItOoP J./

\

v/

— 12 = glz—él)

Frorn e | ceeest [T =g a) b L

ARV = 8T O XE 113 D ey

FI123A




srep2t tuvwent thvouph each bycwth
Rvameh A , I = 6 A
Q 3 It"_)_:: Il.«lo_:é'“g
»Ill:_ 2 A
8 / -Ta/ -~ 3A
% 7 Lo = Ba.
Step 2. Poiites
5 cath bzanth .
> .
‘ Vo= b xV
P = R 1.2
2= RiTn = bxq =5yn
.{9% e PR 2
A 2 = DXxXq:= lgw
4 = Wie & ~l2x3 = - 3bW

Bhep 4.

P\ —  po&ihivge PDM

P4 —> PosHve powes
Po , Pz > YLo_a,aﬁv,e power -

Bkep g

P) — 5% ~1g $3b = O W

P, = Bh +1&+36

We know thoat B =V I
Vi= Pr/po= loe/b

T vi=tev|
—




10

ONIT- T
Transient Respovae /F)nalc’gl';

Corcwit Amalygic  Uging  laplace  Trowsfosm:

vaplace Tocwoform  0J Jy s goven by
LWl fift? N de 4 fle) .
Tovevse leplawe Transform ,
jud= L [reo]
Tntbed voalue  Huwovem

Lo J1e) = Lo 5-{3':69)]

t=>0 8> ¢
Froa)l Vauwe Theovem
e ey = Aim 9. (Fes)]

t-o = S0

Transiant RQSPOT}AQ 63 RL CGirowulk - (Do_ ov Hrep fnPt)

An  RL oRewt , psfech Us  comnoected to a Pc baﬂewg

o

m volts vV and o Awitth 8 . Adsum Awitch 3 Ts
Clocad at tmo , t-o and alo dsume fhe nttal

Cuszeny G the R cwst TS Zono .
5

t=o K- VR-—)‘ '& VL—>|

1
v =

T




0

= e
V= tR4 L I

Takmﬂ .LcLPlatc transform pn bolh Lides .

_\/5 = R Te) 4L [s-ICS)-f(o)J
[(0) > niHal  Curment hajove  Awitth P clogod |

Bt we  aggumed TCO) e zoxp .

RTt) 4+ LS Ieo) = V
S

ICS)£R+9LJ: _vé

TeH= V. @

S [R+3LJ

83 Minj th‘aﬂ, 'gxo.ch‘on nNe thodf |,

ICS) = v s A‘ B
— —— e — 4 . )
SEEFSLJ S R4S L &

V = A [Rtst) + B

At 8= ,  thn N 2 Bs R

A- V.
S

Pt g - _

— VL
Tes) = VR (/e)
S R +sL
L
TE8Y = - i v




:SlmP“J‘J the Lin o, wWe ge !

1) - V( .l,) . - e o b
R 3 R (:-', 2/

- ) "o
'h\kmﬂ LIV ln,‘\nn \'mmjmm_,

"Try] e Mo .
lrm)e 1 L ) "'/J}

v - Vv Q-(n/.,)t
R

R
L) = Y [,_ Q‘(Q’L)ij
R

The akeve m.]uaho'n, Can beo C{.ﬂmwm

E
The cwrrent  To "n‘sm3 o_xpomnh‘alhjl

Final valw  cuyvent cap he fotnd] ba Aub. T 2

te) }al't-yac s Y [I-Q-‘(E/L)i]




) s 0.632 x .V
i

tit) = 832y t“ Ateady Aande v .[t'mal valig

Rl (‘unul Tm\c Coaiant |

The  Dime tentinl hll U Auves toveny Vo

Aedimed an e b doenng wofuch We o Cuprens
\

LR IS TS ) S ta 272 o) Uk -Mcm‘o Otede  Volua

Time  tewstoant = ¢ =

=
R

Teauwss i@t woltage  (CDss RealSoy »-

- _\‘% [l-.oj(mh)t] . R

VR = [l —Q—(E/L)tj

Trasw cnd Voll-ag,e acspss andau Ches T

v, = L -oal—"’—
" LE/:.)t
= L a d_ V ( | - )

dt

o, % [G ) GI@)&)J

. e ——

A N (k/t)t
N s VL e

p J—




Tvamsient  Coueuik

R Decaying

comidor e oltawt it Awiten s T P'wvmul(/
fn ‘w.silﬂ“‘l , il Ateady  diate toncdihions  ove  yaothoed |

e Awitch s fn posibon 4, eusvent o e oo et

D\m‘ng
i« v:M . bt tme t-o0 , Hu Awifth ¢ tuimed to

pc,\\'l\‘!\“ 2 whith make Ihe vttt a dhovl coreat

7

%) K= Ve — ke vi—s)
pE =)
L

The  voltege 2Quabont  fox e above cex el
Ve >V 2o .

IR 4+ L ole

20 ;
dc

Talei
aking Laplac  Tromaform, on  both Gicley

Fs) -R 4 ) [3-—7“)- f(o))

LId) = tevvent d,wn‘ng nitrad tondet o

l:(b) =N
@
Ics)[’?’*“\] N
R
Togy= Vil !
— e —
. R1sL

- )
Tes) = N —
IR [8“’ R/L



Takemq Pwevse laplate Tvomjorm | T

Oet) « LT rntcn:} g N ™ el

; O TRNA
FOey = V -(’,( /t.).

g

To deteymine fhe Cuvyent o oy e k=t

| »

C\b\ow Me Awiteh Tq

closod |,
LLe) \V - 25,
T
= ¥ 5
R
ol
a(ﬂ}
= p.368 x V
b= Yp

Iy

36-2% % nttrad value .

Thme tovatant 01) RL dkccud Brevaient % ok

{2 dejimed an tha Limne du’ﬂ"hﬂ e,  Cuvyent dlc(ujg

ov cecvecue  fo B &7 of e woihod vl .



Trandient  Rapevte ) Re  Cluaat

- ——— re—

An  R¢ cisanal  antach B8 Gonnocked 1o a  pe
lmh'ml & Vo owveik and Awitch , aw. Hasume e Laoidee
12 cesed @l tome , {ro and alse  otscne Ma anitiafl

C‘Im\g}( ainal witral Vol('ru)c ’n e m/)a,c,i'lox Ve zens.

SW R c
t=oc K-V K- Ve .

v +
T o

The vollctqz _Qz]ua.ﬁon ‘6"‘ e obhove CiReed t f’g

vR +Va = V
> IR+ [Jgffou-»rvoj -V
1 £ = V e \f :_O
LR+ .é- fL dt !
Taking J_af)\acc transform on bott Gites

Tes). R + -LE?‘-’_” = &

8 N
Vv
T €$) [R4J———J =
N
TE=E T ]
S[R"&g
Vv

TCS *
R Y-S 3 i

e et B e



T(\kh"g ?nVC"ISl’;‘ —A)_fl[)—lfx*CQ ; ’}'!Cl)'lé'frﬂm on bom Sicles

i
0 V [re
i) = Y. ¢
R
Vv
At tzo, W) s &
At t=ov t'(t)':o :

The  tyonsient  Tesponse ot RC tramsient crreit

can boe  dyauwon.
AT>)

\/

LS
>~

€
Aftey pazteudan powed |, Hie curvent feaches

Lo, a4 He capacitey Vo ltzngie Tneveases cwol hotomes

qual  to CLPPLGQO( Votta%z / %mﬂ;u.a”a . Comsrden. a_

Eime to bo Ro Aecendx .
LLe =
) ‘i’-‘—lzc_

- | —_ 3 b3 v
- B é . (; “/a c E M‘Olh‘aﬂ 3mn} '

g clafimect A%
’WLQ He (enstant 0{- RC 40N ClX(lLLt E

86«%/
’ Nt MDLCW
e +time d,rxn'nr] woft e e cayve

B Bfs Amired \alue .



— -—-r;-l-‘:

e wasvstos
Vo]&aag aewoss

' e .dt
Vo ltage acyoss e Ccu’ilu:\’OY, Ve = _!6 Jac

F ~¥/pc
\/43 .L ‘S\ \‘l% < O“?
C % ,
¢ '”'{'/rla
- L[ e de
R c 3 £

Rc {_&ggaﬁﬂj Teansient  Cixeselt -

Consicley W afreenit , Lhotho with  _Luoteh Sw
1 pAevio LL5|7 7N Pa/sih‘on 1 Jer 5wf-{3«‘thl“ time till
‘Sb?—adl\d alebo  tomdifions Oye Yeached and t=o

moved to jpesitton g,
l R <

\

L

F two ¢ 2 KoVey Ve




Bc-jcn.’ Ha  gwileh  ja moved o }uwh‘cm-’% The

VvV, wilh  fhe
Cnfﬁmi!m (J(‘lﬁ (‘hmrJvr, o Ine V’HllmJo /

p o(a\.il;j :

s

e ————.

\I/‘l
!

Voltage Jov  Hue Joven  ekewdt,

te)
e
VR +Vc_ 20
R+L fedeyVv=o.
tR 4 f ¢
Taking baplac Frangfoxm on bolh gedas |

i _V
Tesy R+ L =B=g -V

S S
T ¢s) [ Rt [=-Y
e ISP
=L C8) = .3[!?'#%5]
Je5) & =%
RS+ %

'Idyh;ﬁ ).u,)lacc bramaform ,

Py =) fTC'*)]

'I

-
-~ -

R[S e j)

Wl\[ \T/Rc;ﬂ




o oxporunitol cbzcad ojl Cara_o,uror Y g Vo teage
tan be dwaon . The‘ b wwslanf of RC dgau(f
cireett  can bo  defrmed e b trme oLtUnna

He euvvent  focches o 86.8 7 @6 oltted,  velua

y \
In  sovewsed euryent disechom. e/ olu'mncJ
d,i«schavgl‘nﬂ opora hon eb aafau"fm ;

Time tovgtant £ = Re AeConds-

- t/ec
L) t=Re = 'YR‘ ):Q /j
e =N QW/RCJ
R
- _y_{P‘J
R e

;..'\/ 0.36
_é.[ 36¢ )

LAY Tz G 8 0’6 Friad  value

A A = A
Troansient  Respemse  9f RLC Qir it

An RLC  ofrout , whieh s w;msigﬁ‘ng o4 Dc loasz

and  a  gwitth 4w, wifh Tesrcfos , Tnduthes and

e anltred eavyenk Fn fra
He gptttal. vo lEage

LT AEmar)

Cﬂfa_eﬂrof . Assume
et to he  Woww and alko
Oﬁ Qov’?a,w‘rov‘ & bh #emo'

) 4 '5"\ A w1 gmr gy ] - '(l‘ = » <‘1,, . .-- .
R Y S = e S ST, o f-l ?-';d' "_\‘ ek R S - iy



NN

R+ ¢
}____-
t-o F\—Vh'ﬂ k-\/,:_%e\_l,:?‘
+
. )
I— S .

The voltage ecqualkien Jor The above ettt an be

wathten otk the wse o{i) kvl ast ,
Ve +V ¢+ Ve zo-
o ~ 9
LR.\.L‘dJ- ,4_,_L ‘J‘bdb =D .
dr c

Tak,fng J.CLP[CLUL ﬂo.mfo:.m “

Tes). R+ L [eTe— W)+ L g = =
RIS+ LgTed)] + L T _ V¥
A Ty s
T €5) [R+51—4 —L]: ki
Le S

T & L

8 [E+SL+J§C]

N
T e +8R AL

sy =

The scots @% H— Adenenmcinafor P@(,dnoryu;a_o_ il ha
8 = —%/L) GO

2 X\

s= ~(*a) J (R~ -':J




B 2 c o&:b?

A& = - R/Q-L ) ﬁ = \) @/QL)Z_ -%:5

Case L) =  Pookk are.  noeal and  Sehnck
2
&Y > L
2L L

o T(3) - A . B
S — L) 8- (w—p)
To.wng TONOseQ loplace h’a\%fom ,

- 4 Q,(oc+ﬁ)t+ il

ot - I
(Y= o [Aa£t1—8aﬁtj

A

eue () - Rook aye Aoal

RO et ly
(‘:QL Yo

. R\ - )
r g s

Toen e wools ave ; (9-oF .4 (2-)

T - A B

(s-x)* K (o ~ot)




o Tvamfosm , we gek.
Takrng  Invewse leplote / £ ;

Lt At
ey = A ; .e,ou,;. B2
by = 2% ( Ab4B)
L
TUfa e pesponse o{) Cowd M ca\(ﬂ Aewn pod 792N
A

Tttty a——

Y

cowe () Rook axe Complesc )
2

R
= b
e ook -ave (¥ 17g8) 2 (ofp)
Ko :
s S— . B

C "@c’ﬂ;@ 8 — (et~ f®)

Taking  _overe Japlae Toansfem |
; oLt JBt ~dpt
W= 2 [ A L Be J
A Tty

IN" .

Wmvaca

'“u‘ShQPQo} fhe vooponse  Say Whak  4pg o, &

as o.&u‘_“q’rm-\j Caventt , ako T ¥e dgcg_%?mﬂ ae:nhvuw-t&\:]

a‘*;(ﬁ%) v4 ahmag negatsve .




. : Ac  Loveuds
wa RGQJPOW for

Transient  Risponse  0of RL O et T
Se——— 1

W R L.

=0 WeveN Ky
Vo Sinwt )
| &L

comtidexy  an  RL  twamslent oo b with A gowste

all ftva)l  condihons to bo Wovo .
The V‘O\EG.%Q_ Qquab‘on }ov e above Loop s

Ve + Vi Ve= Vg gt
RE 4 i, ACe \/m Am Wt
dt

mna laplace 'T'ZSZL\Mjonz

R Tesy + L3 T = & 47

Tesd [R+L8) = Nme =]

- Q2 4oy ?
ICS) By N Vmu u?
(s2406”) ( R+ 4]
Vim .
Tes) = < g
L [8 T R/LJ {82-7%0?J
Togy = N o cﬁ'/l—

’——"‘”‘——/‘_——_—ﬁ-‘”’
o+ o) [ [3-«]



By wsing pa¥Bal Frathen

_ - * +
(Sf R/L) ( s+juw) (3w

N S+ R Lt S-jw

Vm - uf"/l_ - A (SHW (s-jw) + B (S*m],,) CS-"J‘”>
t+e(s+ 2/) (stdw) -

At’ S:—'j‘—u ’

At s=jo




AV- 2 o317 Voo wd (l\uﬂ r \ ~ E
2 TuWR
V., 0 = C[-QUSL"'QJJ

Nm W = —awde [LBL-J‘Z}

— Vm i A e AT
C = — { wL-JBJ (W)

2
WL R
C = —-\/m =
o & R%p o921
At 3.k T
T

] R s - R _tw
g o a [ ue][4-37]

Vm & A (-R4JL) (*Q-J“”)
5

L L

= i 2,2 .‘LISLE>
Vm. L. = A (RZ—_)USLR =3 2w L +)

2
Vo L= A (e%+w Lz)

-
\/m~ WL
A= _—

/aubg’ri+uﬁn9 e vaws & A/R and ¢ ™ TS Bjua*bn,

Vm UL Wi [ L& v [(WOF 1™
Tes) = (QQ_!_wle 2| RZp w12 = \ rERwe

S+RNL S g S ~Jur
Taking Loplow Tvouwrform

IV SR __- ~Juot
tw) = o D N [Wrde
52‘2({_ B2 12 Qg-f S22

WL +je ) b
pzq_ uj'QL'Z \

\o\é‘ JEy



- Ym. B RO _jwt
L) :k : o2 ) 3 ) Vim %Dﬁluj&} -
. P
i( + L) -
@ﬂgﬂzj_ .

L LWL-JK)CMCOE-—J’&‘:—;@*C)-’-
2 (R21-t02)3_) Q,OL.Q-;‘RD (eoswt +j sfnwt)

2—('2/9&

-—

i(ﬂ - No.wlL
R34 1022

—

ey Um.wb g@/gt_ Vi

JWL st —je toswt T
WL gocdt + juoL Sinwt +

J Coswot 4+ 2R <inwot

e

2 (R%4uwRi?)

V. oL —@/L)t
Q« -

. LR = o ;
. R*1 w22 L X [QLGL Coswot + 2) R
2 (RYw1?) it

R\t
- 2 wL (/L) -
()= Vm .2 \m WL Coswb — R @rnudt

F oo g
R o B 5\2’91 WOL st 4 R&'nui"tj
Rz.-l-(,BZLQ'
-@u)t
e '——_'\r\f'm——” ——*\/'Eﬁi" o — 2L st tR D
RZ4LO2 > R VRZ w12 \'éwﬂ
oo i
% from wwu C R
. v HME = = p 15O J Rz oML
R Jeip wi?
.‘. {(t):_ \fm [ Q;(FIL)L‘ &6 — Al w:SUS}-— s C@ie’/&ln‘ﬁg
\JQZ,;wzu : ’ |
‘ _Ry) o
iy M '[@_ RDE o o (S(%@b,&ﬂ ’
VRG 1>
—— wL_

O - \:OJ;‘ (%3 ) AInS = le )



Transient  Rewpowse af Re - Gusewid
Condider an Re ool | (Gjin AC Boave e Volbage
Um Amet . Assome Qwiith s closod at t=o  and all

it condiltong ave  zone |

. R C

v20 K- Vo4 K Ve

U amdt )
2

e 8

aw

\/m Anldt = VR +V¢
Vm smwt= (R +1 (p
: = _ b
5 j cd
Tak"lne Yaplace T\‘Mj,@,

uo-
Nm [m'z,] = Tes) R4 —é L€

=
Tcs) l:RJr ch) < Vm[ailia’}
Posys Vm . . sC
@245D (SReq))
Tes) = Vm. 0. C. s
R¢ [8 ¥ fz—c] (8% w?)
Tesy = Ym w8 e

———
T —

(3 + ‘J@> (41 yw) (g.-J“L.O)
Pﬂd w;i'nj ’)Cv\ku‘r& -ﬁ\u(,h‘on y

Nm. ur 3 /p. K ¥ s S
e = - (sryw) s-jw

' ‘ g4
(3-%,) tsnw) (s ) o




B2 x forjuw) ceju) ¢ Y (¢4 &) Cs-juw) + ¥ (2+) (=19

R
-
At 6= \'ZC /
..| & ..\ .
R
-
- - 7. (=14 SWRCE) (~1~-Jwel)
R R%?
- >
Nm. _ rzcz (1+Jjwre-juwee _)Qg&@)
R%c
2 2
"'\'/"ﬂ‘U&C.: X { | 4+ W RZCJ,
A\: A: \jm'
\fm.w(—d’w) \
—_— = “JWT-L g
1 )( ~jw J‘*’)
— I Vmuw™ v .
r T Re (““’m“')(-%‘w)
V. us. ¢
s Y C -—JLOR(‘_')
0 .
Y = Vm.wr ¢ \
S— X i
Q. ) —JwRe
N Vmowa ! . |4+) WRe
o | — jtoRc | +=f LR /

y: Vmw.¢ o (1riwee)
— ‘—\_'
2 | + 9%R%c?

#




A ssjw, Vwd (W) (Jm-.L) Ljw +jw)
R re
Jd thal

7~ ° %‘,(”JW“C)(QJ“’)
Vo 8¢ o 1r5wre)
12 2
- Ve W C A CP*IW“>
2 )wee ({ ~Jw&S)

¥ = Vm~u§g (l—j:;ﬁlQ)
e & = e

2 (l = wisazc?—)
Hubshtuhng XY, 2% n Te’) m?uah‘on ¢ e 3;2?-

~Vm.wC Vm.uSC[ |+ JWRe Vig o3¢ | —Jwee

- \*‘\DQRQ - 2 4 . " .

ng) - ¢ + |4+ WO2R2 02 3 o ( r,.)_w%'zcz)
\.

S ¥ _L' N
(8 & @ r3w)

=S "
CENT)
Tew = Ymode [ - '_\_ ¢ Hwee |—Jwre
2 9 Sy 3 i
RS LR 2w 5w

Yoplace Teewns ferr, -
- Nesse ' the (1nueg e (o
~JwR(
Pb2p2,02 e b i L W +Q Jw )Q:)wt
Lty = V. . ¢ ~toc \
|+ w22 > B o4 H“ﬁ“,&c(wswt—j,srmust)—k

Tawing Prvesse.

2

L JWe fieg ek it fon wt)\)
— Z—
= Vmawoe | -t 8

° &l
1 ¢pawt J wRE s
Q + [2+ ) J -[Qx _LORE sinwot

~-t/re d
e Imwe [ R on 4 wre ‘Smmj




—V 2 -t[re Gt W RS et ‘]

v
Lit) = _ " =
e — —-— - —
2,2 ,2 : = |
[+L& R%¢ N L R \; b¥ %% N el /

'

tonsidenng e abeve d,v.‘a:\‘_(:‘cm,

- 3

s ~Nm e -~ tfec 2 e |
L) = ——— ] @ _gire-tosedt WS - ANt s J
J [+ 2R E iy

~Hee bl
= Nm ¢ e InE - [éfncz?t B B + ted et AmE
t r052e%™
~ S wa ! —_ 20 ~Q{..;9\
LiE) = \!m | € L& L (& & |

(e »

i, . 9
wheve B = FOP ((,8&(’.)
AN~ = __——L————'

<3 ~ S e ‘3'_
| ransrent  yesponsc gb RiIC Cxoaul R

corsidey an  RLe  tyawmsignt creret i B¢ Sovad

Asgtume  ASweitth & 1 eloced

&} Veltage Vm smudt
and all fractal condieny @re  Toxo,

or €=o0
o R * &
'——)fo_—/\/\/\’\——~ (65'31___,”._,
© gy K VR VO Ve
~ ‘
Vi Simit n?f’u—)
|

LT s N AR L e _



APPlY kvl , we can  weite  fle volbage _aciuah‘orn
Ve + Vi +\/‘L = Vm &mIt

R &f:l") + J-"d_*_“‘,u__.).*- -‘__jf(_t)o“:: Vrn & ot
dt c

Taking  faplate Froonaforsrm  ON botts groles "
A :I.:.E_S—? = Vm . uS-

RTets) 4 L8 TS+

rcs){ R+ La 4 1| . “\Im W
cs $Q+t69.

TLES) = \}m.t_D"
srw™) (R 2N

- \'m. u>r P
(gﬁmel) (Rcs + Les”y |)

¢S

Vm .

@a4®),(L¢ S+R¢g ’}

Nm. t,@.S/L.

Vw8 /L
(g% 67) bariseE | )

T§). =

Rt .Sl—ru?z:
8% - _uy

4

= +le3/ él:_dua’

2

The Aot ave S

s

g = T JBY T xixte
A A .

Q X\

ar &4 Ros 31— =0
L




e ———

g = ’_&.j _B_): )
aL [:JL_ W

doe the geeds ke, 9 = &% )3

Then & = — R = \) R \2
o) ' 'P (B—r - -Ii:c—
Cote (V) Roots are «oal and disttmncet -
e
A A
(Q.L/ ~ [)-Q

The secots |, .S|=a'~iJ3 , Seo =0 =g

—
L g
CQ L/ = Te
The RKeods ave @, .-ca()‘n“ ound <.5_'1 ._o¢)
Cose Li1))  Rook axe COITLPLQ?(-
2
C&’) YL
2] ] C

Then e yools ave C,omFLex‘

) 1= bejp) § s2=(@-0p)

X X S



%5

posbn ante -
Ih"l‘J’l

Aeosistive Gk stk , fhe

‘ .\‘ )‘; tvu";,h.,'r

\yn

Hime




I )
QO il TSR o RS @_{pau:h‘ve (e et

cut) X} hesh el —> Rosonont Cercait e Roxish

The vamohon C'b vechs dn:a%(am _ﬁs( Hia thoea cases |

e v

\/L,Ah
'Aﬁiz_,»
. % I
U V:,Jr
S VN . fiaf NG

lagging Powe {Gcrw Lquuy P"w"lﬁu’m J—“"-—"‘Q‘" ].4 F%:::OY

Bothar , Me Ric /rgoaies | coremank

XL LS R
oY T l 2,2 |
M (alr ¥ =]
2. Mfc = ¢ & g
4% ! | }&
AT 4-C




The

tﬂ\nn =!-
yi f

P .«c.".“m\‘\\ i MWW"{M i

Cis eent

1

3@ N R g3
At Yoromanw ,  HE

3; RIS | I\/K‘;'jl\ﬁ »TJ'-:)"{ :
" & "-’

. %, tk [y “!”.
| )

f\f-’,lc Lfg_"&n)

)}\ Y LRy l ““

CGuvrent  Yavuahon
¥ S ." .' ‘,k’ '\j“i ; )l%j

l A 18ty l,)‘P‘);n\'i_ : 'i'\ l"h




[ VR alone  wil) ko ox s mosdmum A5 X onol Mo :
ook o oo |

At jmﬂu.amu‘.f Obove = Aoromound ﬁ/uzoluz.ano)# / ,vﬁomuﬂ'\}
Seactante witl)  upcvease  sbule Ca‘baﬂ;ﬁvn reo thaw e
Conbtinuues | 4o  deewoaie cauring o net roactante Fo

|

Moreage - | Ao er)zacimm ;’:na,rW and M‘fﬂb\‘j Carrent
de cyeaxes ltenco Vo lkage !auos_c. R, L and ¢ detreasos

)

when e faeoquong herooses Juxties , Hw cuvvent

becoynes waro , s Vblm%z Alx083 Paductor will bo

’»LPP%S voltage
Voltage aerpss dudey N = I X
NSl il g
| 7. |
N Y x LIL
‘\) R 4 “3*’;&)
The cendipbon ,}Lm V. to maximum i
@y,
Sl

dVi

i, 3
& ; 2 LGL—LZ - D
dw-i}iwwl‘?‘*( w)J j

dé%wmr\hm‘} o CUboVe .eclu.ab“oﬂ« Lot ooapoch to &I a@nd

oquarng i o gawe . we get .

83



Lionilay ’
OJJ ik e paesh=" Vi » EiXe
Ve = VT:- x Xe
VC > - V X ._L—-

.
J g

Th ETTIN &
= % e ’j“ moantimum  voltage Qeowess @Pa,:ﬁof

dve
_Er—(.ﬁ 210
dVQ q - ‘yl i
= S L 9 2 & :
dw | 4w wc[R‘L(wL "u?w)J y i |
dq‘t“u&“‘lﬁ“ﬁ te above aquaton Lo th ~eapeth T

eql.u:-.h"nq ft 4o Zowo | We Qet _




? -
o WR2c” & AUSSLQC _Aa¥le cp

v ti et = pwbe -~ QW R%2 .

0.
US'Q = ————’ T .B___.
] 8 ,Q L_'l
O = P N -
Lo oL

Then Hua }A,aclu_unuj fo b UJ’MU“ Ve wil] ba maxi

e  aonge © ,{K’Qﬂm% Jlew wotweh  the TeA ponge.
“ave B equal fo o.T07 tima ¥ Gvi’) v, i s
Massmum  value . ©» Bandwidh [ de fined a4 the wordtk
°F Rerevant cuvvp upho }@q@cv ar which fhe power

. N e it o half 0 O masdmom Veoue 4



ot Tz ke fBa cuvvent , aF osomnonte 8 A Loues R Cirtus

ﬁ, -
-

K,:;_\_/_\,:_,,
v

Pis  value of Ix at Aesonante: will ba maxewmuwn A

«wmpedence. valud  will bo mg,m;mum a—t a,o.sononm fan
p\( ':-. Pmax = (I&) R

At f&ﬁumuzf :f' , half power '6’\.&47&&:1 L &Mﬂbﬂ

2 2
Py = _P_i = «T& R P Ix 1,,2 3 "QL_I"* R
2 o Vi

£

émuilw\v . al ’6‘"0‘01""‘2”“[[ a5 T half power .ﬁ\x—jmﬂ"‘a

e by
Po et Pe B (4 B, @__)
2 2 Vo

e fpsanyy @, ol §o inds called

tppox "WQH Powex. %&Eﬂwu«u‘ mFﬁdin[v .
‘ | FG

.?~

to bo te bw""o’d










( QJ();) - (!9\ ) il ‘_L_ : Q‘O') " (-l() 'v.) - &R 1 'J
C (9 w2
Ha above equabor olbvide bU i
(C@) - Q_l9|> e _L_ (wD - (190 _f:
pof 649 Yz | .

and [ TS Wwse . ® T_lE

(s w18) 4 L "x LE (B2,

N/

0 D U PR -

i
A (05 —w0)) = ZR
ERRIE ‘ s

Wa S = Wk

L

ond o) = RUdfy 1,0 w0 SR 2

Q-W-'fz — QWJ] =

“T
QT (‘ﬁlv-f)):’—%—
52_4. _&J
folle i)
Pandwic th B.w ff:z— J\) SR

Tl
Plso bha\f powey :ﬁneqwnw Cah bo. ;._o_;:ma_azn@d ﬁ"m
oj ALs0LaNt Ju clucwuf as

Lowea }’)alf porwen im&c}muj :F, /3 f,q_ o .-—-.

Q-'T( &
UI RO

half powaL aﬁtaﬁuumv {2_; C«f;.r,’_ ;‘g—-—»

4L

- p— g ——
B s 0 5 3 43
- X - e LR )} J § g0k




{

Maximum onorgy &f ved n o
B O 7 ﬁp P g




-




| R NN
RO L A RE

M
.’l{ Rs—2+ xa-o—
XC [R; + X J Y-

\\\X

92



|
|



Vo owed el

self dnductante - o
|







Te emf Ts abo pwporhond to b o, of
crang- P SR wheth - eveater e thange Fr

OC., }! \ i
OLU/L Lo A as
dt

QZ = - M dtf v ____.@

ot

M = N)cpg.

o -
‘ J L

| pake)
M mutudl fnd,w(ﬂ'aﬁég . botween torl 4 and 2.

M |

. ‘y, (o
ro_crprasnt of_coupling (o0 Magrdhe cauphry

Co - e-fffaznt

We know JRed nMectua) mdu (et fe ,

Mo @il 1 s N1l

—_—
f‘ ;.LL ‘
"'f"@‘[’ | __,-—JQ 9

wwm\ @E wu{?('\??g (f/S d,affmadl aA e Aokto Bff

/p.)l.,'f)kﬂ;g,tz_@f :F‘EU"Z 40 g 4o ted jLV—LX Pwdu,t_o_d,-

Tt Fe denofed 193 Az

Wi = QPQ) !2 Qp,p_
CPQ/‘ C,O}

> Cpl?." KLPL@/) 4@2, = kwi@

su,bgbmche fle W % P2 3 ey Tn it
4mducdhance -Qﬁlwaﬁaru ure ?Q/t 4 mu[HPLL/ Qﬁ"

o £D .

96
IR——



Mox- Val&&/} Koy, dren ',

Memax = »\/7:1—;.

A X —_—

DT Rule -

T sgn of mutual inductane [< based on

-~
=

B0 I wrrenks entess o leanes e coils’ doted ond
an oot e wile | Bun  fthe 90 % mutual unolutren

e mum;bf e of etn w}// heo }DOS/W"Vzg\

{

(‘f.. { : .

1) ,’17 Onz (o] Cusvent enjoy ™ Huw olotled -end UJtumeaj
/ d - i ) i

K7

anethor (o
et o] cusrent leave e dofed end , +hon_

e 5y ‘ | .
g 017 muuad nductane  of mafually Bl acd

LMy will he ”LQ?&,H\,Q,



Jype o conmochons fn toupld tireey,

() dowies m—‘}ﬁﬂ b
L'/TJm\LL

e )

Ao AP it

L.Lo_,c,c = k1 + Lo +2M

) Boriea opposing -

C‘ = /M\

t2

1
o o M U s

= '\f,__\\‘\\‘>
]J“Qh” = b))l —an
L) Pam)LzJ) |

_E,
/M | & s
J/ )—zj Litie—2M

UV) Pa“o’a“ﬂ! OPFanqa

e ——— e e e i

b lg —pgT

\ q \

i&ﬁ' &

Mo+ e t+21mv

98



Teea)  Trans fovmex -

Jvansformer fe a Siatic obviee hoth il Tranto,,
: % Aad vem ol oyt .
elethycal  evnevgy favi)  pman Zf ecneust fo se 27 ety

Lo thoul Cbm;ﬂa far rf'm(_]luanu‘f,

P xin u‘,‘Pu —s  mutual incuefante .

Two Lu{r)dj2m7$ AT L maﬁnp/h”caﬂ/] QOU_PLLd :
& anmr(y Wl'fnd)"na > topnethed T

X Znu:\wdasy W,':nd,‘-ncj - wnnected o &md

e
Lﬁ Il

on ool fransformer fs  conciclored |

Whey

Pobose it frangfovmey,  dhowlel  be Zelo

A No ,.DJA—KLJtﬁr? s e k = |

X Roac i
adance o4 }B’nrr)a"crcf 2 2econdar w?ndl‘na

Shwould Lo |ay
?,( '
I'a"qmv}o'smaﬁbn Roro P K = Ny
N,

99



o Aoy { clec | ]“myuja'; Moy

The V‘OHUCIQ mél’n (’ﬁ (/‘DO 100,2{5 »

Vi= jwby Iy = juIM ., — 0
O =JBMI + (X"-‘*J‘B"'L)l;’“ —D
Faow @/ T o . JWM I, S (),
KL-)-ijZ

egn (3 in eanly , We. gef -

S —

X JusM I
\f) = dusj‘l ;r-) ~Ju9M g

K}_-{J‘L@‘)—‘Z
, FPg o 0
Vilz Juwi 3p =) @M I
2.
!5 9 " 2
Ny = Iy jusyy 4 OME
Xt J10H2
> 2
Tme - o Jus LL@“’ —@®
Ty A+ jWle

‘ I . will ke
‘ 0'¢ tf‘)\p(n" "TUYV,"Q'Y‘[(LD}/ e m%m.hc (_,00_].‘9”)’79
Lghv ond  k=y ~ then
b T

/

M™= Ly Lo — &) 100




Eqn@hﬁ eqn@/y\/\e‘g«@f‘ \

2 3
Juwuy y W h1 22 \

Ln= -
X +J99L2 . “
| b s e
= Judk (Z. -\fJUSL> :L?%HJ;D:
R"._!_*jusl-‘z,
A o
‘B 2,/ Uj/_)_f
- JUSL)‘Z|-{—J‘}J?:J—ILQ,+ ‘ | Lp_
i X4 Julo
vy = Judky Ty
Ln = &

ZER TR A
B‘d )’%’Wfoxm_gg 2o e ,

Q q
N:
— < ,'(2.: LQJ

N|2’ “q

th t "‘J'u}LLZL ,
T "IN
» 2

For ooy ‘
Tansformer ,  keackmnce il by Vet (azr?e

x'n ) JU}L) -

iy = 1 N2

Bimi }O«ﬂa




i LL TL \
amge Tuned  tiyeuje

Conaialeg |
A \gmf}(? funed  Cer peat , ik

adturtehle :

j CQ‘PC‘U’“CW I o .yguo_oq»;clmm/ cuyyenk
Cer et
Cﬂ)[ut[/] can ho "[,L(VLQO{ o Yeasonant .

Jav Rs S _RBouvte rresistonce
Ri ) Re > Rasistone ©F o) 1 34

Forko 3 &lf adduckwey of cofl $&2
Asgume Rs >7Y R, ond Jw}.' . The vo lkage
cquaben  for loep {

flR)"‘jLG’MC?_:\/( —QD
VOUrtua»c —Qﬂuﬁd')‘on Jor loop 2,

M f _;(;z +Jure ~ L) T, -
J ) \Q' J i O C. € - . é@

Frome Aoop 1 .
P=e CnRg = \/,+JL&M59_,

2 °

L i \ y WM L

\ LBl T i
Re

102




M,Qqn & ke 2gn @, we gCl"

& ) M f‘L 3 ' 3 o
"dUSM( l-f-JUS‘ ﬂw%‘) -\—(QZF‘-\\USLD' —(;J\E— CQ_ - o
Rs
- JwWMYV, J W M Lo (PQ_"})“}LZ‘\) lf:O
et LT s e | Z
Rg Rg :
3 a WMV
Y W™ M USY +JWle - d 7 ’
Lo —RS‘ wc R<
" JWMV,|
QQ_ = '
2!
ﬂ _).(RO,TJUSLQ’ >J XRg
R¢
OUJT)LLQ‘ '\/D”’C‘L%Q VQ,«- LL DLJS _\@
avoaqn @ M g @
Qﬁ) \ | !MMVI
Mt STIRECH, TN - S il Tyl
LQVW s | R wRMg —U'G&lz “'%>
l
N5, & \/IM =

el . S ¥ = : |
M Ly~ )
A QS[‘%—f 2/—-]-‘_](&9’2“}6}}
! S

Thit  eruar oot bha Huned to &edenan (o bj

aclj\uﬁ‘ma m cafa,uw C . Ar yesonant fra?wn?

e Wy ko = 1

Sy C.

103



(‘W\‘ ,‘\\‘ \/r"h"“iu ”' I,L)y“",,‘m'){ﬂ, j"l(/l-}l Wb (4

J
Vo« i\./’M . | ~
G Ry Ry sOAPM

#

U y ; WD TR ot r’;
‘\L (‘”“(h'(‘“} (I (\lf"n‘h g r\(j [«’) HJ: ‘}l' LAO P (g Lidrer) y

Fg s Juo M V)
y~(j ‘ ‘9: ')
Ka RPo o U m '
{ I "
‘ : g trs
”L(’ IAX e ((’)(,(”)(L’ (‘_“|H b,(: (UH,D c?’;/(,ﬂ (!lﬂd

Concdiiton (q

\ |
AVo.
-
[ —— o

- o
2 M WDy
e
Rg Ry 4 M

D B 1

Re Ra 4 WEM? 2 2M Wy
& O
R$ Ro = C@X M

- Rg P”Q‘
ond M = q&;

- Vol
bshen M P hegh ,  Han Ha IM_%D\JLH“ Dw'PbJ 0 Jfoge

. M SRk
VD..mq ¢ 7 ——

g Q [Qst-’-;ZngJ

104



The Vanahon @3 oukpul  ve | ka g Vo wim

(o e¢fi'event af) Louphng - aA -,

M \
K -
\}-//») .L")—. r
k\ S Kz}kB ¥
A S
) Ky
/’\\’L"
/f\l% |
| v
) J r \Q/ ‘,b,
WK |
)

105



Unt -~

Thweo
Thvee

Hdvanm«ac& of Three Pbcwz Sc‘/s#zm ¢~

K The owtput of 3 phase rmathing € always  greater fhan

Simgle  phase mackene 6 Same Sige , which gogulks Tn

feduted tost -

migsion & d&sm\bwhbn p fhm th &{Stern,

X Fovr trans

heeds  foss  teppes than A z‘h‘nﬁh phase ’3Z&r2m~ Hunte

it u va economscal .

X B\;f Mn‘ng [Haee ,’Dba&e /Stastﬁfm ;) e Can Creake
Zrclu ther

q—@tﬁ—"mﬁ magrwﬁ—fc Jtl‘»el-o’ b hentwe ["fw*a’éa /)l/za/&e
motore are  Self B&awh“mcd ,
% Fowes —fac}m of [th o pha»sa éggt@m fs balier ihon

8)\717& P hage /&f bevn .

Three phase g“PPU{ topnechons ).

(i) Stay tennechon () De lke Genne thon

—o @

106



Ralantwd Joad conditfon.-

The (oad 13 Aood

jo bo balanwed , then  magnitud
Ufi all J,;opadmm Xpm . Zpho ond  Aphs ane equal ound Ptoousg_

Mﬁ'& of all of ftham ave saczual) jIT&PEC/H\/Q Z;E load {Hpea

) Atay tonnecke d  [oadl -

kot VRN / \rBN ’VVM A¥e

F‘hOVSQ Volm%e,}
Ir By AHE e

Phous.q Cerrers
AR, Ry , Xp are

Fes stax tonne ciod Scdgm

- 43

= A5 -
AR = IL/ s IB = :IP).\
'NQ jL = IP\,\ '—ﬂ——/——»—v———@
:I)__ — /Q*,YLQ e svont

) Tph > phoge cewrrent
\fph:: VRN - '\/\/,\; = Van
VRY = Vay & Vny

VRN == \/’YN - VR *VV
5imi\mh] \f\/B: \/YN + \/NB = \/“/I\j ~Vé3[\j

V\/ "VB
Nee = Ven+Vie

-

= Ven — VRy

= \/B '*V&

107 1



P - cuuah tye,\—w(&w ‘\/ph. 8 IFh.

D ———

i))h - 3 R ‘{‘J XL

Cp % L“Ckhﬂ ( %>

\f(}R VQ ‘ q )
’ ST -y e : g\\’

14
Hhon \/Ph = _\_ALE— @
\E
Power at Phage
Pph. & \/ph '(‘rPhl CB:Sq)
I\") E’;q\ S%Sm Y ST W5 | ESSR W M
P = = \/P\f" Iph CDSCP! __,____._@

oY

P:= V3 Vi T Cesop 108




powex ﬁacﬂ—wv cos o = Ti:—,\_

—)
e
R

,Kl = \/_;E; (_XL *XC)Z

S ;D. elta tennectod Load '~

Fox

109



r - Tee——
From (PhMW @u‘-‘g/“"m ’

VPhw = ijYw,

U bpens ok

powex Conseurmned bcj 2;10)7 pha)w,
Pp(q - Iph " \/ph LUQC()

Total /)owo)) o 3 P ‘S(jﬁsmm /

S

Ro ok ve Pouuax y

- < o et
st e A o s

S Vige ke %ﬂw

S v 0 s s

—

Appoxent Fowm_ o
T —
A e e e

Unbalanwd [oad - X

whon  the  lood t'm’zo.diz‘muz Qve nof £7u0-9 fr
lood ,

Lo th phquz of  Haw owadoble oo PWW“’ e’b o
thon & Po called g be wnbalanced foad .

' i /
0) Zhovw tonnoctod %ﬂd‘z".o m

/
4 phi = Lph ¢ LPr .. LR e
4 pha ¢ 5(][% ’C;PF%

L4
r)"l(]JA,y Vo /’"'ag(' \/H N - Vr)h L..Q»..,..
| Nynls vph El2e
\/)fﬂ N o2 VPh 14120 110



Vph )'9— = 'VD"\, /v- We_ l

VR
ik s S0 @ A A
X R IR L9 LR
o Vyw o VenlT2 o Vpn |~12np,-LD\/

15 7%y Ky |9y Xy

Tg = \'en . \/‘Phut,q_::: _\/_pl: 4\%”@8!.
e xglPs  FB

In = Te + Ty +1n
(i1 Dolte  Conne ched éca,smm ¢

Unkalaned  [pad -?mFeotamg ko
ZPN = ‘th]_ﬂz S Xp [ Qe

Tha = Ty | Py
MB: Le l__cg_B
Veltages .~

Vey = Vye = Vee = V| = Vpk .

(agerent
R = -\/ﬁ“\\ﬁ = )/_P_k_ |—¥e
e Ve Xe
Ty=  Vpw lrite  Nph | -lao Py
Xth_Pj- -
Te . Vo 12122 . Ven L’Z’f:i'i’
Lo |08 <

Ty, = JQ..IB) Tio =3y-Ie /Ibg":IB ~dy

Power F = Vph e tes ¢, % \/P"" Ty ctes Py + Vph I cos oy

A
— A e e s R 111




Ms\‘("v.'p w ‘.." WLQI\ F e [ f’(.vfz_"“:’\ M {ﬂtuﬂi rn (' lﬁ( I

1

Fewery Yo' fu Nale of "“"3”'/ work . Ty olotkricn

(
(n NDe }"}‘ucui';\._

% 7
P . Viox T toalls
) Pe Potoea

P - VxJ2» Qos P aks.
) In 3 Phase  MAc powes

P Va V. T, Cos

loX §

P35 'Vph Iph tos o
The power B35 rveasured lgg iwaHmeo_g,
Watt medoy -
This fs g meofor whech measures He peower-
lovsumption.  Of = of [hroe phose e 87‘312& /'Jhwm load
ondl Bt gives T s Wm\? Irough @ Po,"nm,&mﬁj.

The watmetox w!ll lonve 4o Coile ,

— ( i’,’ M -5 mour? tesminal
I e ;
" ‘J\fvl_ Qpc_ : L Dloacl tew yrurod
B e = C > (ommon ¢oymiral
(s exsvent toil = o) V'> voltage tevpunal.

e o) bodweep M x L Fo calleol essment tofl,

whe ey Sangoy  Hao cuyyext w—,of W)l Wu,yg @ODYLQC,'QOI
In goyfos WP e load . Ao Lt fe c,allo.d dories Coil.

EEE——



As Tt is 4o Measure the loacd wurvent, wwﬁnhé‘

Y051 stanu Should bg s Jow a,g)m%}b\x. 420w :
wrize  wsed to would  cevaenl toil o)) bave lazrgf""

(XS Sechoral  awea and wounded wilth less
Qumbes of s

@ Velteg coi) &  Porenttal coil -

This T the o) hown botogon teymuwal C& V,
theh Senges ’fﬁL vo[ha.a,q or pehentia) acvpsgs e Su)optzj
o Joad tevmimalz . 3¢ U R gle oolled as Potential
i) or pressuve coil -

Az Tk fe alwwf tonneched i Fa'mllel o the Sefry
oy loead teyminals , t Po sdpo called Shesnt oil -

Tho Twizton a@ Be voltege Cof] ghould be masamum.

de U representad I‘arz_e_ nuwmboy of; cor] 4umng and

fUe wime  used fo wound Mus coilp W be Lesser”

-—

ezt Sechomal awog

Tho Powes Te measwyed b_lcj

P o Vee's Ton x ton (M B poaie

113



Types 04 Powos e atuermen Wor B bhogs | ‘1
/ f . I',-/,d -

(5 one wo H roctes mamaﬂ‘
W dwe valmete: ragihed

(01 thawe pulmedes g e |

’ ‘
) one Wolraedor  1vid Wed ;-

i -
o fv B, TP,
( | '\4‘

—————

j 37 AL wa_,
whep e load TS todanted , T 7 pho

‘ > wea b
will he game. So 't ger e tokol powa s B2

Ivigdes °ro.ad'mg (o bo mulkipled by 3.

Lizadvontogsy

(1y uten three  phase load Te not balanted

fne 4otal  pouse tonsuned _(anna‘ be measured Py

ove  watlmetas, raethod .
(L) Thic method ef Ppows meciuye ment §OT Q&
Ael\a  oone ofed | oot ﬁ,._vzg worong ﬁmdr,ry and

P roblorns

114



z ' ‘F (’\[\' Y
(‘;I\‘ Hhner W _ch\)v'lr}'\!l,"‘"‘v‘,_“ ke s -
it W

|

1 LI ( ¢ ) W |

—~ P |

ll [-‘UO\W Y ,,;1'.. 1 I f('

o N l

N e———" k9~ Va XL
LA M |/ Ve b /
vy 7 ]
() W .

R I,
= ﬂ:fb n_m w-;.»~~~]

Fach of a wuall meten  meascnes Hw  conTosponding
phase power . Total waltmelor  power  wilf be Sam

of  mdovedual  wWalmefor  fLea d»c')’zgg,

Dix etdv*_qu’)}u%_g:v ).

o

fy fe £ not possible fo get  heudrad /)omt P all

(bads s T Luch Case f% mothed Canbot ko adbpftd

to Meabuye IDOUJQ)) '

(" ‘

o delta topneved  Jood , T R not feasble
to b[z@n delta  conne cofod! (,oao?;. o Guert fhe
Coeyvent-

Loi] of e wadmetes .

MHenw  Hw bosk me fhod of me.ousum'nj }oowﬂa pf-m

any loac] ¢ @mﬁ W"'\”\‘] Tve walfmede vettec]

115



\;’,‘i’ )‘I_'__us_:_o WaH metox me th oo{ il

Heve two (aHmetoy ave wed fo Mmocsuve Hhe

haee phase
P Po@%. The (tuyvent il of two wahmetey

avg » ‘ '
wn%md fn R and & Phwdg. Then tpy !/O!F-u%,e

e T
+ twe watme toy, AYe connectod  betwean £ vy phascs

ond VY-p Pbmeg :

—_

fe , v T€C ] |
R e M = 4y

4 | ] T

| . ?C | 5V : Z, \/RN :\/2
Vey /F'ZQ - "j/[[(

c$ =V
! st 2 R Vo =
i e T— A

1 ‘i

8

< -—.—'—1
L Cr ' pC b\(
B,V , J ¥ 4

7 i i
,T,(‘; M ?_ ce

Thiz motied te swltable for 6l:ar/de[t-a add balanczzd/
wrbalened fhree phose locds - The tokal peower an be

Colesdopbed bg addsing two  twoatmetes Madkn.?

“Totad pewex W = W+ Wz

(19 Uchalaned |pad:-

ot [
'R = Iutortancow value of, tvreat through W,

Yoy - ik basabeunz o voalie 96
le -
v

L]
Ve L&a%Q acwose W

‘haaneows value 2 ceyzent hroagh Wa
Y =3 b
fankaneo o Voo % Ve ltage aeroes Wa

116



Ao Whinst = fae # Ve

W)= tp xVey 3 Wao = g .Vay
B \/ray = Ven — Vyn p ’\/B\/ = VRw - Vyw
So w - fp ( Vin _V*/N> 2 Wa = {BCVBN '*V\/A/)
Wy 4Wo = (R VRw - Tr VYN 4 tp Vgn — LB Vo
W)+Ws = tp Ven + LR VBN — (EQ* €B> Vyn —@

By appwing KerL at nowsed pofnl“,’ Ne gebt

(R Cy + Ug =g

Cadice ey, | M o
Sub . im ﬁcln,.@/ We. Qe
a
Wy Hws = B Vew + taVen — (kY VN
= LR VRN & Lg V\/N + (g Vew

N HW2 = Pe + + Te

tohece Pe Py 2 P ),mmnraruuom
gath phose a Loot -

powex” tons wmed by

i) Palonced loada
Ty, Teg -2 phase cuu'nemt &) wfad‘wwz Pﬁm&a
| hases
Vien Nyn Vg = Phase voltages of mFedbve Pme y
Vey , Vye , Vem > Une Vo [kages-
e phosge ongle b/ Vo lcages

bl ARy

and Querent T

eyery phase.

117



v

Lok e (oidey e FMe  vealue bf tuwrend o \/(‘,Hru(;’oy_,
46 (/,lf/ll.'/i',{/ '”w f'(.ﬂ‘(‘ll ",x O IR (,IYVI/((L(Y[OJ Lx/ I"’l,(/ I.(‘rfrcz‘},
VJ\ = 1 (A \/P Y )4 ﬂl)f; (,,7 7 A \/py)
Wz = dg x VBy x tos (1g Vey )
Aprome e o uilA '{ho}wa (‘P {¢ ke Imgg(r)g wrd o Nacker

()}.Z)%()(n (‘.,’. (J(GQM'W) ;

Vey = Ven = Vv, Vew =, =1 - VYN
J’)VJOJ/Q (Ju()(r}(p, ¢ = IR/‘ VRV
A
@ = Te Vay

Fer bajanwed locd , Vry = Vey =V
Te = ¥ =J4 = Jph-

To\Wey e BOTY

1 Yey £ Be O

Wi = Tg Vey  (os 60*“")




we: Tg Vey &S (‘3«1 -¢)

We = T2 Vi VS (80-~0).
Wy ¥Wa = IV ees @@tq‘) -+ Vi T L0§w( e (‘O>
z ¥ L Y ek ( Sot) 4+ &SfBOEQO)J

- i\ ( tes @o-w) 4 Lﬁ_g@ou—@)

vy To [ (OS 300 4 &N 30 Snw +w53ocosc(; -

S 20 & rN-P}”

1o
"
-
w3
r
 i—
:
&
5
S
icond]

= V. Y 2
L LE&)( %)\ws@*:)

WitwWa= V3 VL T WS (p 5 kotal Pou

powes ot Measurement s

. Wiz Vi S tes (204 0)

Wz =V_ T ¢es CBO~w>
WitwWao =2 N T, (B8
w;.—_wg_ PRERVEES Ly (wv_s Qoer) »-C,GSCSO«-co)
= Vy f [ws 30 (BSY 8in 30 Sfn @ —
(oL 30 ¢oseP rt Si'n 0 S;‘nwj
=V Iy Z d S ag gfncpj

= W T [Qx_}zxsmm

Wi-Wa= VLol arng

119




Ra+1o W "‘\/\/9, c VLE\_ SNy
V)4 W = tany
l[é\/L TL &Dsso 7\5—
mﬂq) = \/.é Cwl“WQ,>
R S
Witw,
¢ = (‘Cln‘l Va CWI*Nz)
W;:FWO/
powar frdvy leeep = ton | gyt | VB W)
W4 + Wy

oy

| !
& any ch fhe wellmetor o))< tonne Uboru T2,

’Tmmfmr\%d oQu)h,mﬂ measuvements | thon Fhod

veading shouwld be negabve vedwe

tang = V& (Wi — Q“N‘B
W1+ (-w2)

»

{tampa Ve (W) +We)

=W =)

Ao\vanmcdu 3

(1) powR  Can ke ogiuved :&g betboa, o jancad

cnd alto  gnbalanced .

U’") TWo wattmeloy  yn Sudffrewent Lo fpe
Meaturemerd  of to tell Haxeco Phougg Poweru :
i) Neco_z,%\"-(-%f bj Opening  the oo [tee conne chor
04 Mo \ood Ao msoxiing  Lurvent ek of
ot meyex T8 anvovcleol -

120



www. Brain Kart.com

\rrre) Unilyersliy e

for Affilated Engineering College - 2021 Regulation

PROGRESS THROUGH KNOWLEDGE

‘!. ¢| \‘ . 3,':-,,

*'702"'!0\"‘1'9 .‘.! '\i,)".‘ i“i‘l
All 2nd Semester Subjects

Professional English - IT - HS3252

Engineering Graphics - GE3251

Statistics and Numerical Methods -

Physics for Electronics Engineering -

MA3251 PH3254
Physics for Electrical Engineering - Physics for Civil Engineering - PH3201
PH3202

Materials Science - PH3251

Basic Electrical and Electronics
Engineering - BE3251

Physics for Information Science -
PH3256

Basic Civil and Mechanical Engineering -

BE3255

Basic Electrical and Instrumentation
Engineering - BE3254

Electric Circuit Analysis (Circuit
Theory) - EE3251

Programming in C - €S3251

Circuit Analysis - EC3251

Data Structures Design - AD3251

Anna University Notes
Therithal Info

PrataEgrt Contains ads
3.7% 50K+

199 reviews Downloads Rated for 3+ ©

Install

BrainKart: Learning, Study App

Therithal Info
Contains ads

BratnKgrt
4.5% 10K+

160 reviews Downloads Rated for 3+ @

Install

eOG00Ae 0




