ELECTRICAL CIRCUITS 2 - CLASS NO. 1 (27.02.2024)

u(¥) - the instantaneous walue 0f Hhe signal

0@ = Un- sin (w0t + ©) Uw - e maximum value of +he signal
o) te peak value 08 the Signal (amplifuge)
T N the lettec symbol for the peak value of
:é on alternating  soutce volfage Is U (m £0r maximum)
(? v
o/ }"-’—"-

T - petiod [s]

§ - Riequency [He] - he inverse of T, 2= 4—‘.
T w- ongular velocty [vad/s] - vadian per secondl
w= Mg = g

—— e —— - W

Ve

q - phase angle or phase shifk

U - TS Valug (voot-mean | squate), the effective value

RN  Um  the Yms value of & Sine wave of wltepe
ij lT(S)UG)df Ums =" s 1/ of the peak velue

[CoMPLEX NUMGER
¥ complex number Can be vepresenfed in the Lorm-
algebigic fom (tectangulac fom): z= a+jb

Higonomelic foum ( plar fgim): Z- ¢ (cos € +sin®)
exponentiol o - 7= (-ei¥

¥ olgebrgic (tectonquiac) fom  of complex aumber

Z=Q+jb

o complex mumbels have a tea patt and an imagingy part

o a- teal part (Re(2)) of complex mumber, Rofz]

o b - imaginay padt of complex number, im{2]

o - imaginay unit (aumber) gﬁ=-i, E = squate 1ot 6f minus one
0

guaphical tepiesentation of complex aumbet

I p o We use hovizonfal axis for the el part and vertical axis
) foc the imagingyy part
e o = |zf= [at+6? - the absolde value of complec number
_) | 5 ke (modulus) ]
> D (- atgument of complex number 4= arc g 3




% tigongmetic (pola) fom 0f complex number

z=¢ (s + jsing)
t=[a™6" = 1g 2 z=arjo= (%t j’%) = ¢ (cos ¢+ jsin )
t

)
s exponeatiol foves of complec aumber o=y, - B

z=1ed e oo 4 jsin §

¥ complex conjugele of z

;:0+:‘b Z,: -Sb :
;:r(cos @+) Si!\‘?) = ¥ r(wsff ngl()
z= el z*= v

| Basic_opedaTions I Compiex numaek |

Zi=Qp+361  Za= Qg+ jba

x sum_of complex aumbets

2222 = Qu+jbr+ Qutiby = Q1+0s +) (61|+bz)
Re m

we can add complex nu\mbefs giephically

Zi= 34 o We move veclor 2, Yo e end
2= 1-34 08 veclor 2y
Z4+21,=4-ji

* diffeience 09 complex numbers

€=24-23= Q1-0g +, (61-.61)
fe I

s ploduct 0% complex number

= Uy = (044_',(')1) (01*)61) (21 Ay, - O1- 69, + (0469, + (7102)
Re ' I




¥ division of complex vunbes

;=_Z§_: Qg 4360 _ (Que3b4)- (Oqz)bz) 3 Q4-Qq, + 04-02 s 61-Qs, - Q 4-02
20 Qatiby  (Ra%60):(G-100) Qo+ by JW
\ ) L_,—z'——‘z-_)

Re Im

0 We multiply numecotor and denominator Oy the conjugate o the dendmingtor

[ RESISTOR \

x fesistor, Resistance [ ]

iw R I R
—— *[:j—-_
P -
U Ua
)z R &

R - tesistance ] g‘; 3 Q-1 e
G - conductance [ sl

7 - impedance

Yy - gdmittance

' CAPACITOR l

¥ Capacitor, Copac{’fance [F]
(.“ c : -3Xe

> i

Uq(z“’) e

Xe - Capacifive veactance [dl]
B¢ - capacitive  suscoptance [s]

/\U(:")l lé‘) uRG’) - um sinaft
X (,—(J(rl«_\ sinot
-+ 5. W _____.g—--——‘ Ua
» -

VA

¥ ¥he Voltage across a resisfance is in_phase
With +he cuttent
W= ¥;

phasor  diagrem

A\U(,*)ni(i‘) \ O’t
et Umsio L= Im S0 (w7 )

? W I
39°
I e
Xe: o w= I phasor diagiam
e’ g5 :}\Xc - it x " 1he voliage Acioss A Cfmd‘ror
Ucl)= 35 Wdt e —;)ch %ﬁ; :u(ten‘l by %0 (g)



-m @1 ,
/3 ' U (¥) = U Sin ol

. ]
nduct H | P s
x Inductot, Induc o%nce [H] ! e Gt-D)
L L/g’l\—-« -v e s < i
e S PR, ;
e U o N
X, - nductive teactance [} . |
aductive susceptance {51 X=wl  w=anf g the .vol’ro,ge QCi0sS
By - inductive iy 1.4..:8 an inductor _leads
< =§x )’=Z ;\XL_’-J L the cultent by 300(%)
U= L ‘%%)“ (=% Yu=Y: +90°

PROBLEM #1
Calcdlale the equivalent impedance of the civeuit shoun 1o the figue

Xu = wla= 460‘5040'3: 54

Xy = wly> 10-1073.400 = J0d
- 1

Xaz 1/ 0Ca= o= = 104

Cy,

o 5
; 22s  (5-10)(15+320)
2+ R4 Xys (0415) b Zp= 22 LUTAERT (0 1250
2= Ra4j Xpp= (104 B n 5016410 (10-; )
2y Ra -iXe = (534000 | |
2= Rt Xy = (15420) Zeq= 24+ Zg3= 404)5+40-) 75 '—IM
PROBLEM #2

Calalole meter veadings in the citauit shoun in the figue.
a@= 20T sio wt V, L=0.4H, Ri=40d, R=1004, §=50He

U= lhrsn 2 si0 (wh+)
U= tesm (005 €4 jsin )
=230 §-0°

(= 230 (cos 0°+3sin ©)
U =420(2+03)- 230V

Qa= 1010, Ry=58), Ra=45.0, L1=50mH, L3= j(gohH, Cq= '1mF, w=/00%—d



X.= wl= ¢l = - 344-50-0.4= 62.834

Z= e At R= 62833+ L0+ 100 =140+ 62.23)) dL

J- Y .20
A

o618y, (1.33-0643)8 o= )11 W:

U= (Rua3%) T = (40+ 62.337)(4.39-0.645) = (33.96+ 64.395) V vL=\qL\=

U= R-1=400- (1.23-064;) :(4’3’-}_61-0)\/ Ve wﬂ\= 149 23 V
Sz (i-3%= 230( 4.9+ o.a;,y(}fy ﬂg\va P QQM;

¢ Q

PROBLEM #3

lo the Civcuit Shown in the fioue, the vesistor R3 hos the maximum pover Prs
Check if his 1s endagh Jor the cotiect opeiation of this Ystem. P i
V= b £60°V, Razld, Xia= 6, R3= 8, Xe3= o)

V= 4 (cm 66°+ jsin 60°)= (42 +] 20.9846)V

Method 4 (Loop- Cutteat Method)
2 I RetiXia) - Ig (3Xa) = V
’:j—_ {‘I

: %) + Ig (Ry+iXig- ¥es)=0

()
v € la G = C3 (u+36) I - (36) Iy = 49420986
-(0) L+ (8500

4+j6  -j6

g6 gl (4j6)( 8+439)- (-36)(-j6) = 314)8+348-12+36= 56+)56

-
-

Wi - lu‘)G 111)20.9846

)6 0

< (44)6)-0-(~56)- (124 20.984¢) == 146.94+} 71

oMo -4 0490643 135698 Bl
. s 56+356'(0' ) ) 3>1

(—y

(=

Ry o= §(0.1906 4] 19563)= (3.9618+] 4.0505 v
= Uy Jo= (3.9648+;44.0505)- £0.4306-34.9562) = %6.668 v o Pz le[3]=d6.648 W > &U
The tesislor has too lon maxitus  (0uer.

3
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Malhod 4 (Ohw's Lay, KL, KvL)

21=Re= bl
§1:£)>(113361ﬂ
Z3= R3- jXc :(8{,!4);!1«
. 202 %6 (85
Zn: 225 %6 (834 (4.4353 +} ,9449) )

22+23 648y
Zeg = 2+ Zus= b+ 4,9353 4} 4, 84 12= (8.2383 15 G.gwg)il

.Y 4003846
4= = - .
Zeo 81353 +) 48 (04849 +5 1.2428)A

U= Zu- In= (4,2353 +) b-Q4n2)- (1,184t} 42128)- (32604 +; 15.333)v
= U8 (326044158 (01306 45 49563) A
4y 8-3h
Us= fo-Js = 8 (-0.4906 4] 13563) = (- 3.9648 +)44.0505) V.
S= U T = (-3.964Q +) 4.0505): (-0.6906 - 13563) = 6568 VA

Pry= RefS1= 26449 U > 81
The vesislor ks hes Too 102 maxinum  foger.

PROBLEM #4 | (this problem was not solved during the class)

The Citcuit as shoun i the figute has been motected by @ 64 overcurient citcuit biegker. Check +hot
it 0l ensute continuous Opetation of fhis citcuit When supplied With a sing Ve volfage of J4V rms,

Q= A, Xia= A, Re= A, Xea= b, Ra=4id, Xia= 600

u=4uv
e G Re=did
Zg = Rot¥ia= (A dy)
Ly &= RedXati Xia= -+ 63=(b+3;) L

2173 - ;
Zpn= 8 () (413
P an T Tarmg - (£38440%) 0

Z= 2y+203= J+ 138+ 1.08;=(3.38+ 1.08;) 0l

o (64-2090  T-1)=[owt Faoey - [G364] > 60

" 33844.09;

I-=
The cutent 08 Qn overcutient Citeuit btegker is foo lou.

\N‘l;:



