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DATE:LECTURE:

NOTES

SUBJECT: 

IMPORTANT (equations, laws, etc.)

RMS 221123

Reet-meal-Square (RMS) -Effect!ve

rums
-:Root-Mean-Square
ms ef Samsun
1 w

sa

Fe:
Rms of Trangular S!gned !s Urns =

Um of 220 Ulusl =



*
Ums =Y

Upeak =? 7.5VI D
Upeek-texpeak = 3V

t

Vac =? 1 .5 s!n nott

F Y = ? 6V

#Ss!ntv + 6 = 7,06 A 1 ,06v

L 6
Urus =N=106EV

-OMPEXWmB ! = j =F

j2=
-1

-

! Rectagular form C=X+j

ax!s Polar form C = z/0
-j

Exponentral form C=
Ago



sj

-----
-ectagelerto Polar

taRectly
e

-
C = X=jy

X = z. cas&

· z=yz
y= E .

s!nD

8 = arctan-
X C = x + jy

c= z//0
-2

E : Convert C= 10445 to rect!ng

Ex : Convert C= -b +j) to poler form=

~I
&



-

Substerter
Mu!ty and D!vereon] 4.= z1.22/02
=



TASO The add!t!on (or substract!on)
VT of two s!nuse!del voltges of
↓

, the same frequency and phase

agle !s s!mply the sum for
wt· 7
of each w!th the sun (or

d!fference) of the peak values

d!fference) hav!ng the some phase

angle

V!=s!nct -> Polar Form= = 2
, 12.0

re= 2s!nut -> Polar Form =E = 1,41

V = S!rnt-> Pelr For
= =3,33

Es Uz = 4s!n (wtesel
Uy = 2s!n cot

"



T!me taylar-em

5s!nt ↳ ->CosP+s!
ram s!nwt T

↓=vas
4s!n (w ++90)coste s!ne

j 21.82

-

Impedance

Un = Unax , Im = Frox &
&

Res!stor

Ur= Ums!ngt = Ve= Vams=
!r = Ins!nwt = Ir= Erms=
Impedece Er= Rey

los"nt
V= = 10 sawt

Er= 5400

should be

=ene
! = 114, 14)E cos0 + j14 . 14) (E) s!nD = 20s!nnot



(POLAR-FORM)V use RMs
PHASOR

T!me (Us!nwt) use max.
value

Reactance
S-

= jwL =X

Un!t -> ~10HM)

=Xa =ve
==j= -jXa

RESISTANCE
Ust - ve (our)

Er=R
Not + u (onr)



(2 = R = jX
Impedance Res!stance - Reactence

Ex :

-"n zat !pc

-

-

T



* Impederces

* Adm!tten ces

& Int .

to Ac Power



MMPEDANCES
2 =3

-TM

-To zy = z + zz+ z

z!= R, =jX , 71 = R+ =jX+

Az = RzIjX2 6 b 3
Reactance

7y = RzIjXy !mpedance Res!stance

unut !s otm(2/
R= 1001 L= 1 .59H

Ex! -m-

T If f= soltz fond Ey =?

-- Fund rectagular and pheser form

27



Determ!ne the complex

B !mpedance between terw!ndsEt"er shore !n f!ge we
5

↑

&



Alm"trancesu(5) (m2)
YT = Y+Ye+Y3·

&
-
I *=++475

z+ = z1+ 22+ 73

Yr==to =G (s!zens ,
s

·
B=

-==* = B20(5)

Y=E Foto: YKe = Ba(9025)

For the network :
Ex!

B a) Calculate !nput !mpedecear vo 5) F!nd the adm!ttence of

each parallel brack .

2) Determ!ne !nput admottate
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los en 71 Su

-my+ ET



20-
borspect"o

effect!vesor"ta200VXE=

sorlar



POWER



POWER IN AL CIRCUITS

P= v. !
=>/

v= Ums!n(wt +0)

d ! = In s!n wot

-

↑ Ev!mcasper
REAL POWER

P= EVmIm 2019 [Watt,w] AVERAGE POWERSACTIVE POWER

P= Vrms Frans casp [Watt,W]

Vrms=Em Frus= Erz

POWER FACTOR to cosp = Fp!fp / pf

6- power ayle b= 00-D :

cas(00-P!l = cos(P: - 40)

casl-2) = cos(4)



REACTIVE POWER

Unt ↑ = KasFe

a=VmEn [VAr]3
Volt-Amper React!ve

a=VasFrasVAR] Valt-Amper react!ve

~React!ve Power

↳

Factor
-

INDUCTIVE
LAGGING POWER FACTOR E Current lays voltage E LOAD

LEADING POWER FACTOR Current leads voltage= CapACITIve

LAD

Ell the ICE man

↓ partaInduct!va

COMPLET
De

-!nduct!ve

S = =P!ja S = 15/0

~dYa cany appratonne

P(w)

!s
,a T a (VAf

Induct!ve (0 pos!t!ve)
Capeat!ve (0 regat!ve)



Complex Power
act!ve P-

- react!ve

S = PIJQ power

&
E

1
,
5 = 151/0 [S = V +

ums-Ins

complex&Apparte
6

power ->Cuplexconjugate

Frms =2//A In
↑

S= Vas ·FransOu-P!
Irms= -4EA =-40

S = Vas Eras epor-e
!l

jan - jo!
S V!mse . Irmse

Ev!ms.es
E : F!nd average power, react!ve power, apparent power and complex power

!f
!f V= 100/15V,=44A

6)F!nd average power, react!ve power, apparent power and complex power

!f v = 141 , 42 s!n(t + 15) and != 3166 s!n(nt-105]A

c)F!nd average power, react!ve power, apparent power and complex power

!f v = 100 (cases + !s!ns) := 4 (cos1os-!sun10s)
v = 96

,
59 +-125 .

88V ve ! = - 1 . 03 -j3 .86 A

h





AdetaPowe
Relat!onssen

z = (z)0 = r+ jX #t.
cost= S!nt

P=cas
In= P= R =I

a =EX =I .X=
-

5 = VrmsIrms - Cost + -V!ns ·Erns · s!nd

P = /Sl · case cas= - An

pf== G



Ex : Two paralel loads draw from a 480v/rms) sourceas

shown below
,

where Load-1 drows 15 kW and lokVAr

logg!ng ,
and Lead-2 drows 7kw and 5 kVAr lead!ng

.

Determ!ned the combred power factor and total

apparent power drawn from the source.

T
48ay

3) I= ?
5. -!nductv/21 + VAR S2-cepoc!t!ve (C) =

olut!on :



tom
React!ve Power

,
and Powe factor of the dragon

F!nd I= ?
->

-



Ex: Cas!de the crat shown !n F!gure .

F!nd the phasers
-

Es
,
V, ER , E) and Ic . F!nd the Apparet power for the

·0.
01 cas (1944)/A -

dSon -Amp
!st = 10 s!n(18"+ +90) me w = let

Is= = 7 . 07 KA

7, = 1000

↑ = wh = 10. 20 .10" = 20012

Y= =ast = 2001

at
m

V = F .
R = V= 7 .07/0 . 1000 = 7,076V

S= Urms-Fras
ma

= 70740 .
7.07/0t

= unu


