ELECTRICAL CIRCUITS 1 - CLASS NO. 04 (28.10.2024)

THE SUPERPOSITION THEOREM

s dhe cutcedt 0 a0y branch of lingar Citcuit having more Jhan one independent
soutce equals e algebraic Sum of the Cuvents caused by each independen
soute octing olone whee Hhe all gther independent sources afe veplaced &y
fheit inferal  fesistandes

s e voltage soutce i teploced witha short circuif
% Yhe Cattent sout@ (S teplaced with an Open citcuit

short T T open
E - citeuit J Y l citcurt

O

PROBLEM #1

Coloulgte the cuivents in all branches o the civeutt piesered in e Figyr . Use +he syper-
posikion theotem. Ra= 4, Ra= Ul Rg=2ub, 3= 4A, E= bV

i
&
o
{1

o, bl 0 949
U'Ifi Qi*%’) H'Q
U_ 2. ol
Nk TN i ()
®

4 =

@Qzé*é*é%%q:% Qre= 05 W= J-Reg= 1-052 05V

P eT 8.4 . U_ 05, ly=J=
reosgEm -G TEE wfegfoE  WOED

3
L=T-I'= 4-05=[156] L7 ¥l 4+0.95+[1358| =l +1s": 140,25 {125 4\



THE LOOP-CURRENT METHOD ‘

* the qoalysis is performed uith he Lollaning  Sequence of sfes:
@ idextdy the loops (a loop- any closed gath around a cfrcu‘r!)‘
L e loops should be independent - ar loast one element W0 each loop Should be
nof pat of any other logp
@ assign a logp curvent fo each loop
L q loop cuttent is an imagined custent $lowing around @ 1ogp
| ino ditections 09 the logp cuents do not matter, but usually o consistent
diection (clockuise ot counterclockuise) is used'
use Roman numerals Lot the loop cutients Numbering
[ use Blebic numerals Lov the branch cuvents numben'ng
(B) wite KL equations avound eadn (agp
@) sole te tesulting system of equations for all (gop culvents

@) e bunch cuttedt  deponds on the loop cuttents  Llowing in the branch

PROBLEM #2

Colculote #e cunents o all branches of the civauit piesented in we Pigue. Use Hhe Lopp-
Cutient method . €6=46V, Re=0.0.0, Ea= 148V, Re= 04, Ri=1d.

I; (Rot Q) - Ja Ru= Ee
gy (AR - Tih=-E

~Ti+ 14 (12T )= -8 ST
L+ AT - 126 -8 Ty =1.9-15-16
0301y = 48 [+ (0.3 Tj= 18-16

Ie= Iz :E 1= Ii-Iz= 45~a‘l’ J =-I,:,;T-°’Lﬁr




PROBLEM #3

Calculate the currents in all branches ol the cicuit pieseated in the Ligue. Use the Loop-Curieat
Method. Rs=bd, Re= 30, Re= A, Rs=6l, J3=5R, Ea= 1OV

(Rotb) L-Rli<g  (39R-25=10
Ig= 1 5Ts= 10H0

(Re+8s)Ja -5 T5=0 E= 2-up \

(4+6)15 -6:52 0

1915 =30
a0
Ty - 20 36

PROBLEM #4 _ ‘ ‘
Wiite dhe equations Occording To the Loop-Cuttent  Methao fou the citeuit  shoun i the Py .

Ty (Revka) - IgRa = - E4-Eo Li=-I

Ts (Reths)- Tahs= Eg Ip= Ig-I;

Ts (Rs+hstRe) - Iyhy - I5ks=0 Is= 1g-1Ip
Ty= 1y
Is= Ig-Ig
Jo=1Iu

PROBLEM #5
Wite dhe equations accovding To dhe Loop-Cuttont Method {0 he citeuit  shoon in the figue |

Method 4

% we assume hat dheie is B voltage dip U
o0 e cutignt SOuice

Ij'Rgi Eg‘Ez'u
Iﬂ (R/n‘ Qo Ql») - TaRy= Ey-Ey

T (Rt &s)-Tahe= U
= 1@ # Il




Method 2

¥ We set he o curert Circuit in Swh a vay hat only ove loop current Flous Fhiough
dhe, cuileat SOuice

Ji=-1
Ig(ﬂgﬁﬂﬁﬂa) t IE (RﬁRz)’ Es-Ey

I@(Rﬁ‘h* Rs*@ + 58t I (ﬂo*ﬁz) =-bytk




