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2.2 Parallel Crreurts EEZ

P Tiwe branches or elements or networks
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2.3 Open and Short Cireults
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> Open Circult
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==‘|nr.|.ﬂ|..t;d'ﬂ te Eg5.(1) reswits PO

Rie Duke

Eq'+Eh +||?:-_

Delta



Er:m..-';"'.:rf}.r F E£d
"?E_ = EI: Eﬂ
JFas )
E:.’-‘ = ":Eﬂ "I?b
i?q- -+ Eh * E':-

IN GENERAL

Each resistor in the T netwark /s the product of
the resisters /n the ftwo adjacent A branches , divided
by the sum of the three resistors

#+ Wye te Delta mefarmﬂtrﬁn

- We have ¥ conneccted circuit and want #o gelb ks
eguivalent A .

— Consider the ¥ sireuit shown , ibs eguivalent A Js shoun
befow ;

-f-l"d‘.:ng Fhe previods Sets of equabionT s Fhaa

We fave i
E|EE+EEE3+|’E-F2
Rq=
EF
12
E EIEE'FE‘IES-"EEI
b =
Rz
gad
E|E1 +E;E:{+E|E3
K. =
Iw GEHEEH.L} Ra

Each resictor in the A netwark fs the sum ef all possible
products ﬁf‘__'r" resistors faken fwa at o time , oivided by
thae cpposte f resistar.




MNotes

& The Y aend & rmefworke gre Sal/d to be bafanced
fen :
R, = Ra = Eg = .":I."}.-
ang

# Linder bafance condidion P Fhe conye &l or e i

become:

Ra
Ry = —=
¥ 3
(=44
Ry = 3Ky

Example
Obtain the guivalent resistance RKgp ﬁm’ the circuit shown
And wse L& to fJind Fthe current L

g I
& —
12.8.0%
18.n
|+ 12y )]
i AR $ 304
.-‘.EIE_I'I 2001
b
i

ngﬂl-;ﬁn

£ We cant wge tha ralatians ef Seres sennexled or
parallef connectesS resisfors fo abtarln a‘?ﬂﬁ :

> e !'r.?'. fo sde ALY Frnn:;armﬂ.-hbﬂ.r or Y=-4 w
v ol Eab-



o+ Lf we transform the Y
S8 T ring af i
£, = fon
Ra= 204
irval Ryg= S5 4

< the eguivalend

comia/nE :

2 elrecit

12
3

|
J{"I'

L 2

Eg2

o
& b
"Eq i Eg.ﬁ?; —m El! |‘?1 o R,f;r
R,
— 10K20 4+ 20 XK§F + SXI0 _ 350
fo 0
& 3501
Similarliy ;
Ebl EIEE-I'EEIE,?*EHF? o =) o pTiEn
ig 20
o
& = =
S 2 2.8 i7.5
‘,-'""'-" ='r='5”1£!1?-3.51
r“-—\.—"'w-.—-"'q ‘#'SJJ?.S’
[ [ - !
2.5
Rab 1751
Ray = (73 +10.5)(f a0 = ssn S70n 3390
= fF.8x 21 {5
7.8 +21 v |
g
= T
= K, 632 N e \ —
ENa3s rToff 30 = ——
s SIXIS - T + 30
I:.——E IE_IE-.. ' a5 = =271
E'E? Eaﬂ.
I
F.632 T -
< 7.3
== I = {246 A Rab =z -
L

= A

= 10,51
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Tuterial Sheet N2 2 iT$E|

-.-l'-'-"_-"'_,-rs':lﬁ.-" Mlﬂ;j_ﬂ}i:hl:-'ﬁb?ﬂl1-¢lﬁr\t-f1 FE\E!..P_':I"I-
Exampfe H

—

Three presistors are connected aw ser’es geross
r2 ¥ baftery - The Pirst resistor Aas a value of rJai , Hhe

Secornd Sas o we ffage arop of 4 ,; awd the third has o
power ofssipadicn af 12 W.

Calcalfatfae the value of the circarl current,

L)

Selution

Taf
: —
We bave
z
and @ k
V, = K = &GV o —
2 z ;
T Reg Vp= v
FI"I:I-I"I".' .El.-
A Rz P=zi2w
Ez
EFrom {f:] &@ =)

i 2
BT T .
I p z
From #+he clrew'd shown , We hove !
(g = _r{‘EI,+.-E'i+E3'};I{r+R¢+E3}

-Embsh'fr.mi.'nﬁ Jar A P .-‘?E , we have !

& 3 z
B < ——r T
1z f?zfr+ e =)

1
b SRS BB bR

L Ry = BEVE4-4s

= 2. :rr.z_.-ﬂ‘-
& =
z 1
e Eg = ...j_ﬁ-:?l — E_g: 3 JL a .E. JL
&
., I — f* = 3 = 2
R,+Re+ K3 BTN RS, | St
=y
2
L= = GA

regdyeed) T



FPractice Problem

! Cafeadati Hao E.?H,F:.-h&.aﬂb.._# redilomee. Kap stny Mo
&Pl EAELR

1a 41 g r 1.
a AN —— AN
&
= 3n 240 £ 50
r2n

b..

Araswer
Rap = 1.2 A

Fractice Frablem ]
Find Kap Fer the circuwt shown :

g pe—
£ &
Answear
Rap = 11 12
Practice Fraoblem
: : z
Fend V), and Vz L ¢ 7]
she aircuit shoun . Blso caleuwfal I, and | Al
Iy and the power disdipated bw the (2 1L o =
[
and 40 JL red/sFerE. £
AN
g +
iz |+
ASHWeEFr i ..
'ﬂ : 1= T 1o |,.'21 f 40n
V= sv , b=10V =

!
h

416.# mA , I,=250 mA

-0
by

2.083 W 5 F=25w



Practice Froblem
Find the currents and velFages i the sirsuik

Shewn , dsing Kircheffi laws,
2'!1 'In' :ﬂ 4-._|'1
A AN

e RS ¥ — =
T FE ']'1'2 ¥
SV = '-’:1 = L av
% = +
Answer
: FT:EV:VEEEF ,1-"3:5[«"'
—I:.-:’-'E-Iq 3 .-rz:a‘EEfq ;J3=f.25aq
Example
Find Keq for the circuit shown.
&1 1.1
a ""__"‘M lv"'lhr
&
i R, g2n 7
an-#;- é&.ﬂ
641 34 Ax
&4
b i, R
: he g N =d 7
Solution 3 e bt
H Egﬁ"u'?: E'-f-n‘.-?:: S
XTI . =8
6+
a Al
Ay
&
2N
R ? T
T & a2
A ) 2.
I——.-IWI r
E-? / h_..-—-—r"':%—;
HEE: DRy
£ ?Eg.?-i E,g_bﬁ ‘.l"l‘-?-"':i-f—s §\7 .E,-_‘LE-F_E‘;'?
4
=S4 4 12 ' a
&y g
3. 40
B =—an



@

Feaglstar 5 Aw the
reassior

Exgmple
What /s #he value of the wnknown

Sireuit shown ,F the usliage drep across the S00 .0
2.8 V ? AN resistors are in Dbhms.

A Ss6 o S0
) T

s

Seolution
l".l'.rf.-?ﬁ i Udf?"ﬂ_ﬁ-—l‘- Alvider rule ;

» The ug ltege drop adress Fhe S50 1
registor 8

7
| L gomramdEl
S5a .0 500
= .25

ol )
= 2.75 V
= 12 - ¥
S50 co
= 1z -.2.75 = S9.25V
W
FEedl
s Eo= = 9.2 = d.9168 HA
i T 553 5540
v
.Iz = i - P = g.das5 A
S50 sS850
G ri sl g = Q.08 L 0,008 = Q.CEHA
I/ :
e (P 255 .o SO O HEEl

i o0.01t8
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Exa.m.':f_-; | IES_—.E]

Fer the viebderikgs 5 lhowe E."md. Il""lll'.'.ll"_'.! I:I-ll'njrlh 'IF'd-L—"'nT'l,‘.l-‘f::l .

si_ Veiks
i'lrr
:.ﬂ'
L al (b
a b e a l«5 gL
[ At AAA— . T_Jﬁm_—__quMN_—-T
‘ 4kkn  1ka | | |
o o | @3V v gﬂuaﬂ
ok
T 3l “' ! |
I L A— Y AN —]
b 0. 50 B a.an
Lel
s'q_.ﬁ..-u..h'.l-tl-uﬁ

g fal, L-la:.-,...ﬁt-'l.a.s. l.lﬁlllrﬂ.%l. Aivider rale ; +hsa

1I"J b = e e | ..|.-v¢
i 2545

= &8.67 V r.:n:".-'

Ch). Uifn.a«_ +he veltage fivider ryle, +hen:

) o
- Vab = 2o i
= 4 2O4ig 4446 'E\:l I,."b
= BV ad

Cel o, I.L.b’u..ﬁ'ﬂm.uqi.h—u..uaq_ h oy 4 Dy 'I'H-'[‘E,."L"rm-..

T a,
b r_-r"'—J\W__'W 1'&“
Vab = -—-M Gl 2ka
TT (Helezen)ne s o *u‘b
= 20 v Ek'ﬂ#
. -

-

b
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Cal), Ud':nﬁl Fho -L'I'J'.an_-:' af [ ol -TLLE_E;, f&w;

Uy = O+ 36 (rs+o.640.9)

e -

-

E1r+r.r+ﬂ.£+ﬂﬂ?+ﬂ'-d'

= &-FE V

q|“r-i"-t- = I.5n

ANy —
4 -
Mw—l -

e.sn b o.ana
Sxanple
Petermine tha -!-l-:rn'n"-ﬂi.-am L':: EAnm ol I!a";. y Iﬁﬂ-r Fhe et op b
Ehosan .
By
ITa gy
Va |,
= jl
+
& v
I 2oas V,
5-::-.!-4.&:.';4
—_— Recrowg #ha circuid Fa be as .rq-".l-:r_un;
H-I:v»_ﬁ.‘:"l'.l"L .I"':ﬂ. = ¥ 4 L-"; T TNl i LY
= B4 Ilzo) (MW —s—|
-+
I'= =_—— 4
; W 1 Em‘l;.. v,
r. ‘€-8 e A
2o 4= 0 =l
o B
2D
= f& _ 4@
“% =R S = B ke = e
v o SQ{E:J} = =
il s A, T Yl P g
[GR | —_—
L AL
et 16 = ZC18) o I = n;=-3_{m}...'.{:
2
. L-"Ia'_': fE—.—__.E = _':]_, = {3.33V
3 3
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E'anmll:nre ET‘SE |

——— 1 Determine tha veoltage Vap 18" +ha netaulark shown;

Va | Vi,

=gV l
— lf——]—-
a1 21
_T_ :

Redraw the cet. fo be a4 shown

= s
i |. -
f ireetfy the olrop B i€ + i

o f IFETM‘E With respect ._,f &
oy

ko the growed .

_—

=2 A3 27 = -8 ¢:4F E‘r.f.-Ez-Ea L-"'b-.‘-ﬂ

KL = 043 = #3 V A B g
! R R

; S [2X s =
=y Uﬂ!i: = L";:- u&-‘ "‘4“_,_|_— E. o
\ ﬂ-wat

S e T Fot the makwor kb shown, 61-*-4- e carrewks £, 0 ond I_:5
Somd. hand\coda their direckiows .
24y

IE‘|
oL
Solutian
Redraw +he cct fo be as shown
¥ k)
R Sy~ T A
2 I W
[;33 i | &% ‘
2 —_—
[ = Va _...-.'i:ﬁ:q ’ I-L Iz 204
R, & 2y
T Ri2 40
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