ELECTRICAL CIRCUITS 1 - CLASS NO. 08 (02.12.2024)

THEVENIN’S THEOREM

¥ ony lineqx Civeuit Confaining only vottage Soutces, cutent soutces, Yesisiances can be
teplaced ot fexminals A-8 by an equivaleat Combination 0f a votlage souice Vip
i a series Connection with a vesisfane R A

= '

Wy, - The volfage obtained af fermingls A-& of the civeuit with terminals Q-8
open  Citcuited

N - the vesistane befueen Terminals A-8 when all ideqls volfage Sautces afe veflaced
by o Short Citcuit and all cument Sources awe teplaced by an gpen Citcuit
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PROBLEM #2
What should e the minimum pOKet Yating of the tesistor Rs in he Ciccuit shown in the Liuie?

lse Thevenin's ¥heotem,
Mgz b, Ro=10d), Qa=hd, Ru=b, Rs=4u), E= 44V
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PROBLEM #3

Use Thevenin's fheotem 10 determing the voltage Souce Es dhet will make +he curtent
fwough Rs equal to 08, Re=Q= 4., Ro=Ra=dull, Ju=14 E4=3v
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A SINE WAVE u(¥) - the instantaneous value of +he signal

Um - the moximum value of +he signal

< Un- sin (wt+ ¢
w@) = Um sif ) te peak value 0f +he signal  (amplitude)

AUl the letter symbol for the peak value of
P e = 5 ey on alfernating  soutce voltage s Um (m 0r maimum)
¢ T - petiod [s]
; ¢ - fiequency [Hel ~ the inverse of T, fe 4’,-
P . Y ¥ w- Ongular velocty [vad/s] - vadian per second

_omp. A
q - phase angle or phase shift w=AN%= =

Ums - Yos value (voot-mean squate), the effective volue

il A an  Un e vms value of & Sine Lgve of vollgge
s JTQUG)‘# Urs =7 i 1@ of the peak velue

COMPLEX NUMBERS

¥ complex number Can 6e epresenfed in the form-
algevraic form (tectangulae fom): z= a+jb
tigongmetvic Lo (polar fgim): 2= ( (cos ¥+ sin@)
exponentiol  fom - Z- @it

x olgebraic (tectonquiar) fom of complex aumber

Z=Q+jb

o complex numbérs have a veal part and an | maginay  part
o a- teal pat (Re(2)) of complex mumber, Re(e]
o b - maginay  padt of comglex number, im{ 2]
o §- imaginaty und (aumber)  §'=-4, 3= {4 - squaie 100t of minus one
0 guphical fepiesentation of complex mumbet
o wWe use hovizontal axis for the el part gad vertical axis

I
f $oc the imagingry  part
b ‘ » ! B = |Z]: faub?- - fhe absolute value oF COIhpléX fumber
g 1 5 Re (modulus)
’ D (- atgumest of mplex numb e

U= aic 1g g



Ak'Jn'\g@Omew‘(ic (polav) g~ of omplex  numbec

z= ¢ (0sq + jsin @)
T=W W:am@% ;:m]b:f(%w‘jf’z)=f(cos((’+j8in(?)
f *
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% exponentigl fore 0f complex aumber -
z=1ed e o @4 jsin 4

¥ Complex conjugele of z
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BASIC OPERATIONS ON COMPLEX NUMBERS

Ze=Qp+ibs 22> Quv )02

% Sum of complex aumbets
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we Gan add complex nurbers giaphically [ qraefakls]
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Zi= 344 o We move vechr 2y o dhe ead
2= 1-34 0¢ vector Zs
Z4+Zz=4—jl

* di¥feience 0% complex numbers

2=21-25= Q4-Qg + (61-‘72)
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% poduct 0% complex number
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¥ division of complex nunbe¢
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PROBLEM #4

Find the complex foma ( phasor vepresentation ) of the folloving  signals.
a) ug(¥)= 23002 sin (346t) V

@Mwsin(wﬂ@ —)l_Q:U(cos(hjszn((’)k U= B0(Y Y=90° U= (‘
Ur= 230 (a0s €° + j5i00") = 230 (4+30) = [ 230 |

6) u®= 10 sin (38t -187) A (=-4s°
1= 40 (s (4s)jsin(4)) - 2 (E v L) 01 _3% .[550]

o) )= Baos (3ht) Vv cos Y= sin (¢+30)
Ua(4)= 25 sin (344 +90°) V

23
(Li'F(cossoqumQ()") = Jr:

QSP

d) o= cos (3%t -30°) 4 cos ()= sin (ougc)*’)
L@ = sin (34t -30°+90°)A
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