LECTURE 1&

'wednesday, October 12, 2022 10016 PM

m ﬂqu -}‘Lc pYAL and GS wWave From \/CC’ZuY"s

R

b 155 e 9P dy
4o = cos (us) ==

¢, ek > co5 (279)= [©
' G J b= (

b = HMter 240 = c=5 (1) = © Fiae Al = h
; v
ty = Mfer35e> -5 (9°) =Elz YO R

- 3 QD
ty = Atter 3fo=> (o5 (339 <0 8 =1

IS S NI B

@ emplex number

56;yzy =5Z0=% Jorptriinal|

(wt +2)

@ f?LouJ 'f'c, wiite numi(ieal C#@{cssiov\'.
Y o) Sle Oof <l expression By -‘E:‘\,\:j < B




AG\:AM C°5Cw'\' ':f...@)
}‘/B(’r) = A S (st x 2)

L3 X by = s M A0 e o
Zo leFt+ &) L g e N
@shi Ft _! ol o
o fight (-)
a(AcoB abzs Q) B &E 3in

- // i =

@g &S = C-S Reovhs S\ o o L=\
j AC8) 1 Yo ol
pli=ts "'n m\c) AR, j_‘:.x;;

Sin Wave S

Sine Wave

Amplitue

=__,...:=3= ; m
‘ " I
e @ ) :%-:‘\ Q;i
w M\ & gr\-

JB‘ =in BLE’W'- .
_ﬁ; s &}53 @1 s
£ty SE o 3 ep

D Vo b Tobs,

1.“ \do_.(:_o'},—( _Eof"'ﬁ*é T\g%



A Vooy - ¥

3‘? ® = loo CaS (goo"“i"ﬁ - 3%
;/ /\ —_—_..> @ =\eo 3'1‘/1 <SMM —%-{;‘%

T\
915
Capacitor Inductor:
UL 4
|- 12Zi= 5&"5 "'Wr.‘g la Zz'dWL =wl Ao
B = I Q"V:Idwi

2,_ e

C'\wc

o Tl V by & 3.1 e\ by %

z2=% 0
Resister gl jﬁg?grqo-—ag\ifﬁi
0 )
W oz~ ¥
=i 8
T A W Qh“*e L lend Gpee 0 pute C

®CUVYC’H‘Z qnd Vo ﬁLo«ge “m —oor— :

__l.—: [O‘CC}) _\fﬂ b‘a __ij_o_ jH-—C{\iﬁS
7 e
\ N AN

P Qs o

T



3P RSN RS AN =y @
Qs I cnd oA Sl
Q@\)Lﬁ_—l 8"@

ot Ray

@ curtent and Ve H"\?F m —
T Jed V by % ol




Qomﬁ

— holiz
@ Cxs \/ oo 5, —CoT— ?._-g

——

Colesp - Jwl =1y 26« o)

I a— \69s o
-

QW= 2K = bolC

= ~9

Z _ Ko LG‘O =\h 4 LéB
1= ES
66%:\RQ(bS mxifﬁ B) ‘Iiiillhl

# (Cmﬁ"b(’.( %
[}ﬁCo%(uﬁ-&% fff;>Z? 5
A s (ut +0) = /722"



b @s (wt — = 5 A0
sin => b /=0 = 5 A



Lecture 3
Wednesday, October 12, 2022 10:16 PM

power:
@&owe{‘ " OC VC-H ‘,éa = (;eqe R = ﬂé_ @ ? ZIV (OC-) s

%C? Fec‘hvc_ ol ng Value. (Y‘oo‘\‘ meéan Sa}umfc_)

— RMS in general

-__->)fm§ = =l|.:- X* ot

egio&c funcfion

— R({]S For SivlSoiu\“L_—% _\{’1‘__ / _._lﬂ_
Vz Nz

M instan tanews Power‘ s

V() = Y C (ot +2
6“‘3 ’Imcp'><ut+ SZY)

F(t) - V) (@ = Vmim Co5S (w?ﬁ'—i—;z’\ (< THY (w‘é-’l—.@/) >— dLQJ l—é,«_o
b Aere“4 "”
Final result => —l«z Vnlm [Co% (& —2) + Cocllu? +2; +2 j

z 40,
@ﬁ-vﬂife%& ?awen/"; C,

© G Vafege Power” " %eﬂe/a/f - P { ?GP) dz

msfa nTa NewserV e

qu} ( u}’/LI

p- f?,,, st ﬁsm@@
-_LI R =

z f:
p = Ve Tvms Co>(2,-7)

D avareqe pover fov —Qee—, —{t— (J“.fe

A



@\

ﬂ/ = Vyms Lyms (2> (8,—%i)

D o}var’c%e fow@f For% ’ —%\—*

eyuale 2ero (cos 1) ) =2or)

Iﬂ qflpa/enf fover :
> Yemenber s
S = Vims ]_,rms \p-a ‘0,__12_ Vula CoS (g, -2;)
~—— angle factor
__E, = Cd%Cﬁ’v-ﬁ.) =
g %‘% CF
D pf for A= = @ =

ec}«a/e o

Yl Gm plex Fauuﬁ’: (f =S d’fB

S =V Tns = P *3Q

3
v

24

@ Re«c'riut Fowcf :
Q = Vrms Leay Sin (@}f‘gf)

Complex Power =8 = P +jQ = Vi (In)*
= |Vrms| IIrms|( 91? — 9.:'

Apparent Power = S = [S| = | Vsl Ll = VP> + Q7
Real Power = P = Re(S) = S cos(d, — 6))
Reactive Power = Q = Im(S) = S sin(6, — 6,)

Power Factor = % = cos(f, — 0))



Power Factor =

P cos(6, — 0,)

S
P"""'( -Lf'\umak Impia\ﬂ‘fc tffﬂ"ak
Q\cﬁ:fs
Un“
d\foj{ P—> aV9) P
S — P s ;)G? ___E-" R = A_)_(____
cxan p/cs >
— =

‘*)}Q«:«

[@;3/ = 900 Cos (lbe Wt =F0) |~ dYaw ?hmsw' Aimot]fofn

v, () = 3e0 Co> (lha wt "a\% g dfqul the civeifs
Ve ) =350 & (ot = 0)
Ve (3) = Yoo CsS (lhowt —13)

@ PLanfC Aio‘%fqmt ( (‘9)

,r/ (\\;,,\-U,zﬁ-\ﬂ)v =5 ?’_:‘ ?\rw%\/tﬁ\ <.’7_)J:L§— ®
/

i Y VAUV JRURE S VL B B
b1 AN e e @ SAR 7 R

V= 3009 +350/0 +YoollEo
-} 30 +~3bo — Moo

S 3-=-(53

MeAaNs anA\ InfeJGHCc e[efhen_f-

Eravantl GavieY . ¥ e

/7



L= =

O(aw the cireits

iiﬁ —— S el

30040[" - '.5_.(]._'?(
“hee /A0
— ——'BEOZ_O = l,VDé__(L Xlo
-L' Zooéa[o
Vs = Yoo L\?‘D _
oo Leo

i

)

s

9 -\~ "l

T R e T
K/f\j/_\n\)\ <l S

,/S — L\, T = & 3oL
=
—_ @D‘X‘kb é“[o
& SRR
S$a= .LU_HE_:: L Moo A% 4 2 02

B ( s —%S} VA

S means anrj\ Tn‘azJom(.‘c elemen T
/ \’oﬂf\ﬂ‘lfr FﬂlA‘ -\'f '[

T POl OO WV B W )
< o> Toas,

e element Dy .

@If we have 11
and ‘Mu'ﬁﬂe 1

e[emM"' n series

D Tf we Yowe mu‘H':'p’e 1
elemen™ in ‘Da)’«l/@/

Vi, 6D

20@\&2—_"‘[0 = BO w2

= —‘31;([ \M‘?
= Yo VAR



LECTURE 4

(Wednesday, October 12, 2022 10:16 PM

@B cxample .
’fh’”e demdin. = ‘IPCP' 3 c;fr:su'on

6%6)(635 /q‘apcnﬂgl 'é;) n FLMSOYC_ Cﬂﬂcl ‘hme
Ioom amn .,

=
: ,4 =M GS <w++21% — \Usm (“;f-.i.\gl%
/.‘\n - g | \gc
\ ‘.-’ Y ?E @ = \g Cos (U-J-\T Jrzqo)____\ti\ Sin( Wi

- D/%‘]‘*':';.} \f : t 5
"-% Ko ’ZL{b
C ":CV"f"wa} % a Y‘V\Q

=1 - S Y ==

.;J‘s; N e Cos=> +1\0 = bo

710 ez '360
e .:J\J\‘."('ies:
n=> +\%o0 = —20
\ o

i
N T
\ i — Eep o
@2\/ = = m{ T R
2 -z s (el =

@ Deaw the power threught V, T 3




ch(jf:_}zVI = &

ot
O\V? = Max = C’-‘V\Q‘Ki Yﬂm\j |
Q/ﬁ
A WP L ST RV R e
ma (2 2 :W;J?rfz_}f‘
&;m =1vIcesp +4 VI &) cos A
mmn

+ The imstantaneous power in the equation has a time varying part and a time invariant
part as shown in the figure.

plt) A

] Wl c05(,-6)
|

8l 1

\V

0
2 & L))
1\"“:\7\.‘5 .3\ (’.‘I—-E cs_p POWC( )\ _‘\-‘-7) d\_&‘k \-.')L @
aas K-aXis waZ o qupwr.s\;'_\ e ‘:":(yt s

P |-




\5 1

y 4

J
s s Mo @

lo ) 2y
e[emcﬁ'\')\ 3_97 bOouur/‘( 9-\_}-_, C{’C/ 6\34 é)\_.é_g‘\ \_‘;L @

Tmpedance <\




LECTURE 5

Wednesday, October 12, 2022 10:16 PM

® RMS Value

| S.-.y\oSo'llﬂ.L -—_—_—__> fmk

e

= e

o

Ehe _tha\ RMS Wlae Lﬁ"’m"*a

T
o «t <) lo’t
fa / [ (@ {]g{,éz/ .
""—"‘L_é',
oot’ 4F
(5 e

| 3
(£ (s

[ \\Oa

am—

e A

© a"'ﬁd’p o
/l /{ et | oy -
! 2"&(.3’ D




..__.> 0 = \o '\‘\D
\a: ‘0)""‘0



Lecture 6
Wednesday, October 12, 2022 10:16 PM

@ eﬁPrCSS the Twduchive Joud iw

+me domam @
Phq}nfe 1 @
wel 4rian ,C@
Salc% Lnductive = I o<4@sde pedanee “I S
—— mitanee /,
{/@ =v,1 ‘:’.-51’_‘.!)'\ ’
<7 lI lige V \ A

/

@ To o8 4 f

o

D 4ime dqomain = joter M <7

r __ Tmfealame(‘- P + dX

(2)
@

>

ey

& ﬁ] Am)’fanf R p el

Z parallel

{r&angle G

] .
e = P =6-38 =1

R P«g{leL ey G = —“R"

CL>7\ pﬁﬁllt{. f-““g == _7|("

S

p1aa



Z,

Series
Z, + 2,
=

Ze

®s / P:)z-
P 9_ Cl +_i-;
Qs-)ﬂg KS
_lie
=% :
Rs L, o oo meq/,c[
4 X¢ =
R guallel = .
TN ::_T gC}/;Qs (_ﬁﬁﬁ_}
= fﬂfn
B f#\f; > Xs y
- —— Rs
( Q)
H‘g Fac’}‘af
R ua i
®



©

—
Z;P“*'Q?L — e Z) = G + (B
R, % = 1n series 6,8= R,% P..mle(:_ﬂ

G
B

I

R _ 9\;, (\ + Qs Dualty

pre Sefies

M/f
Ao = s (! +“—\EQ_’:>

exX s Find “he <y Sfem @qtfq"ef

20 Qe
——wW—eme —
Sa’e%
= )( = 200 = .
- -

Re= % (W4-L) =200 (V4-L)= 202 0

— 2o | —tlow) ——-?,ol‘b . —
Ry = Rs (1 +) C

e
R’



Lecture 7

Saturday, October 29, 2022 12:07 PM

@B Mox . AV% fawe/)"'g

e 350 esklec\ @ =< P

ekmail e ?wwmfjt Al b,
i

Sal€?
0 Comvert +he cireit ‘o the ‘Huvm’nc creitf .

Vrh Loud

@2[ =Z:\" => W o0 o
ma\S L 3.0
powtr

@fowcf = ‘%’ILRL — :e_—z_'—_iéﬁ
4

G2\ oo Loar
1"_}&1-@'— 2L;_~'Jl\,'adl

ZL+ %4 VA

ﬂcmcw hu 3

i ———

O Find vy, ==

@Final R}h — l A




Viearce —2 shert aveit

Tsoutte —p oper crert

_@fiiaf Fcho( Co Y(ed"ion 9

I — e
4+ g ?_ﬁ tic = tc leadV L.a 1,(”“)
7 pure = [
fure < A L, wd V> Aodipco
— (Tiagv)
i L
inductive (net pure
pure , o) \ - w»l-1,=1e
fiL EC = ’@:_’.' "’ga
i i triangle ¢
S
QC = Qg_ — @,
¢ = - gt
b,
@ Ik = = ste—vi Qe = Vs = Yros
S e w[c
@ P;-re-—ba?l, C= Qi = Fé‘ﬂ'\@;—ry'ﬁa{lg;
wAd Vs ) U':;,&
@L = Vrzs e \/,r:,.;
KL wl
Z':— Vyms
wa&Ll

&L :C—Q'L"'C\jl



g% Wihen Connected 1207V Crmd 2 low) absorke M Ew , with

[aeyiny I’F o, Hen 4 Pf cqual =d5 , F=4032

gﬁa/% /—’—) —/—A> Co< %2:: 0/@/
C_?///ﬂ Fin 0\ ——H/\e t\fm’u‘& og Ca ﬁ)"iCﬁL"'ﬂ

ol&%
(oS 2 =< &8
- — 200 - o2
g: C‘ig{ == L‘d‘/g @ o =c5(28) =353
Q; — 9{ g!”ﬁ — 5000 S"]"l 36/8

i

o ? o oo d
R i

&, = M2lo Sing = 42lo Sin (g
i

QC"‘ =9,

e 51

s — . . (e

W Vrms 2% obo - (12e)”



