ELECTRICAL CIRCUITS 1 - CLASS NO. 10 (09.01.2025)

PROBLEM #1

In the citeuit as shoon in the Ligue, the tesistor ks hos the maximum pover of Py=3U.
Check 1€ his is Sulficient Loi the corcect Gpetation of the sysiem
V= 262600V, Ra= by, Xig= 6, Q= 8, Xea=4dl,
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PROBLEM #2

Colalate +he Cuﬂ.en‘r () aud Hhe vottage dhops U, Uy, Gndl Ue inhe Citcuit shogn below,
Dian @ phasoc dmgmm Lot Hhis citeit. R=204, [=90m4, C= 1004F, w()= 10013 cos oot V, w=10"ad]s.
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Uvm = -('4—"; z 10042 = 490 V

UCH= U cos (wh+ ) Un=1000"  4=€° el
U= Uws (cos ¢ + 5 sin W)= 100 (cos 0°+ ysin(F) = 400(1+50)= 400 V
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PROBLEM #3

Caleulgte Hhe autents i(+), la, L gad lo i the cirait shoon belon. (ay a phesor diagram
Jor s citeuit: R=10d, L= J0mH, C= 1004F, u($)=100{T cos w1V, w=140% ads. ~
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PHASOR DIAGRAMS
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PROBLEM #4

Diay phasov diagiams for the Lollouing Citcuits.

9
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x the vollage Uk acrgss @ vesisfance R
i3 in phase wWith Hhe cartent I

# +he volfage U acoss an inducfor L
leads +he carcert I by 99° ()

¥ the vollage Uc acoss a- cepecifor €
lags the cuttent I 6y 90° (1)

* we statt fom the cavent I ood pe assume
o phase angle of ¢°

% Jhe voltege U acigss q vesistonce R is in ghase
With the cattent I

% e voltage Ur acvoss an inducier L leods
the curreat I by 99° '

% the volfoge U is a sum of voltege digps

U and U (from KVL)

% we Stat figm the careat 18 and we assume
a phase angle of ©°

w the voltage U is in phase with the Cutient (R

% e curigat o Wigugh a cepacitor C  leads
Yoe cutient R by 90°

x dhe cuneat I Is @ Sim of cuttents
e and lc (from KCL)
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¥ we statk from the curient 1au and ue
ossune QG phase angle of ©°
s Jhe voltage Uk is in phase with the Culif
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x the vollage dvgp Ut leads fhe catient o, by &

% 4he volloge U is 0 Sun 0f voltage
diops Ue and U ($vom KvL)

¥ the curvent Ic leads the volfage U by 9°

% Jdhe curent T 50 sum of cunents

Joc and o (fvom KeL)




POWER IN AC CIRCUITS

¥ P- ACTVE POUER  (TAUE AOUER, REAL POUER)  ymit: Watt [W]

P< Urms- Lems ~ cos G ubeie = Yu-¥; (angle betueen voltage and cutient)
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Uyms = % Irm:_l_‘i - p: Um- Im . COs L() p: R‘I%ms = Ll
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¥ Q- QEACTIVE POUER unit = voltampere (teachve) [var] |
Q= Uins-Tms - sin¥ €= Wu-Ui (qagle betueen voliage ond cutient)
0= Um-Im
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(of) =5 =0s ¥ ob a load is called the pooer faclor of the load
2 Lo lagging s indudive loads alnays have
Wi |19 o Sador o lagging pover Docloy
q P
\ Yue " \eading % capacitie  loads alneys have
S pover fackor o leading pouet Sadlor




PROBLEM #5

Calculothe all cavients and voltages in 4he Citauit shoon in the figuie. Defemine e active, teactie,
Qod Ogpavert pouer Consumed. by e diait. Oiaa o phasor dingiam for the circuit
= g0, Ra= A, Qa=5i, Xar= Xig=Xig=50L.
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