


FindETH -> close all the independent source and apply V = 140-

Tho

Trimieo

=

-1 .51 - 10 = 0

V

also - If:

-1 . 5 (tis) = is

jo = -0
. 08 -0006 ;

i
:

=

"

0 .
7 < -193 .

1301

ETH1307 * - 8 + 65

findVTH- >
Up

# 1
.51 Vp

= You = Va-VsDiscreti



↓L at Un

(20+=0
24 ; + &Ve-35V,

+ 35VTH = P

Chris V + SiViH = -24 -> (1)

MViH- > (15 = 0) &

ViH-U-6Ix = 0

↓

Fy =
Vel-Vy-6() = 0

VTH-+ = 0

(5 -1) + V
+ y

= 0 -> (2)

- (4-35)
use 1/2

I-()
b



D =
- L

52=Di
ve

is I
= 40-24 ;

=zis
-

- 24 +12)
-z

Therein Enrivalent, E = -8t
↑

-On
-

- 28 +12 j

Phasar diagram of ZiH-> -8 + 6j

Frus , hary

1

, se



-

Inphastc =
- 200

&H = GO)(E)5 : 5 j

in

-
Source transform

AlthoON T #MH-IV5V-JV=

( +% =Ex-
() Vo = Ex

=I

Vo : (5)x
Ii)

G (i)
↓



basor->
1
In ,navy vi)

Th=i)

-gr Ix
·

i
o

findIn SurefiraritIs

·&



In= 2V
,

+Fo

· bothTop andthrough55
as

bottom
bode

- 705 = Do

[x + (Io-**) =To
-COj - -Vo + Vot12

= 0

-2V +I + 2Vo = Ip
20 - JVotVo +12= 0

To =10 = IX (1 - j)Vo = -32

Vo=3 =
- 16 - 165

(1 - 5)

In = 2V + InFot
= >(-16 -

165) ST
+

&
N

= 04 .934-133
.

180



20 Va ·
Ve

Yo
Un · Vo

b
W= 400 rads

0 .5NF = cos(t)" - 55k

0 .25NF=02104+" - 105K

-

JVV = O)O
+2+V+ = 0

(3 + 65)V2- Lim -Vo = +y - 2)

at+0)10
2jV-25V2 + Vy = 0

(1+ 25)V = 2jVz -- V= (1 - 0
.55)2)

HatV- other sideE =0)R



Vy- Up +2Vy = 0

3V =V

v =10- (3)

HintxN =So

Vo-Ve + 2Vo-2Vy = 0

30 : U + zVy

Vo = 5 +E

SVG (2) and S3C into (1)

(3+ 65)(7-0 .55M -45(50) - Vo =&

%
(2 + bi)Vo - EiVo-Vo = R

(1 + fj)V = 1

Vo = 3094564-1 .4623

Vo = 3
.
9456 sin (foot - 9 ,4623)



Thevenin /Norton Enrivalence

v out impedence ETH

⑮ ↳ -i= i

V = - i(-12) = 25 10

#at in -> in = 0
.
20

=

-(i) +10i + 1 + roicic- in) = 0

ziio -100 + 1 + rojcio) -Poin = 0

7soi-10)ig-roi (0 . 2 (2ii)) = - 1

( -305 - 107%0 + 160 = -1

16 -38:)i0 = - 1

is=-i

ETHFil
ETH

= -6+ 38]

↳o
.
57(98 . 77



at terminal ; a -6 : VTH =Va-Vo

ndETH -> Close all independent source

Tim
lovi5-i

L
24

=

#



#the
(i)H = 2 -

Kati--
(h) + ( *+ i) H = 4 -> (2)

fina VTH- > use 12

(t + Goi)

I↑
A=+

1 =

(i)
VTH==

8 + 1 -> 1
.

6148(33 . 64



w = 1 ; 2H = 2) (t-b)V- = 3 - 310- 4)

Af = - 4j
b

Af = -8i o
3- 30 => 3 -

3()
=>3-

ps) =
- 6+

&pen circuit atNo as We wantNo ( -Gi)V --VTH=6 + ()
find ETH-closeall independent source

Le at VTH
ja

·
#1 = 8 (Eti(Vy-BiH = y -> (2)

- --j

Vx = 0
.
4 + j0 . 8 Fi

-thoil n ↑-#de10 ->Ei D
I = 10. V -12

&=/E-6),
In= -0 . 1 + 0 . 425j "TH==23 .

073(78019

=> - 0 . 5246-12.229

Find VTHY
+= 2

.
294103 ,

200 TV
~

V- 2
. 3 <163 . 30e En

V
.

= 2 . 3 cos(t - 163 . 3) V
.

#the +3



I Inf= cool i
=

- 1x]

-200 radis 10H = 200Go = 2000 ;

find En-close all independent source .

-j

-
2jI CARETH = EN

-b

= -I =-E

i

oli)
In= 5 . 657<750



Emz=En

or
The 100/501 = 20 + 00 = 94. 72 < 63

.23

FindVTH-> Va-U.

.
IS
atVe -> -

3460
C-fVn-G1 = 360- (1)

Hiat Un-
>V = 0

·

-) Un=



v = ( -zi)
-V+catNo-

>Vo
(t+ i) Vo=

V = (5) Up

(i) - to (i) v - Folt-Ei)v =360

(i) B = 340

V = 06 - 7846 + 102 . 3953;
#

134. 164/49 . 695

V = 6 .437 + 107
.
1385

Vo = 80 .359- 4 .82335

VPH = Va-Vo =>
- 73 .%23 + 111

. 965

Fr =A = 360



# -> Close all independent source .

↑ Dr

v



Paravelltoe
Ysarevoas1H

D
#-> Close all independent Source

W= 10 rads

Ta Apply ILiveand v = Vo

>=
KCL at Vo

-Pio-1+-

+
=
+
(t +=) Vo = ]

Vo=-11 . 12 -50.

Eth= = 1
. 6291-1

.

4755 1
.
924-50 .

1980

Final
TVA

-r()+ 0



- 6+
(f+i) " H = 6

= (250-500) 1 . 5257-50 .
1990

~ Iph
2430

%

Vo
i ·

d

that
(+ i) m-:

-% -V+ = 0

(1 + 5j)Vo = Vy

vo =(i)"1

(i)i=-
(i)=

V = 0 . 854 + 7
.

3415
%



10 = 0
.2009-0 . 1145x) 212 . +721 . 39 MV

To=0 =
0

.
0204 + 0 . 0727

v

~ 0 .

078 <68 . 670 NA



-> red Power

1)

"rmitON T

S = 5kw +0 -> K
, 1=

2 = 5
i

real Power

need to findS> > 30 AVd and Pp = 0 . 82

!to cooa

0 = 34.11

↓

Pr = cose = 0 .82

↑ = 0 .
82x30kv = 21. 6 ku1

↑== Q-Pfane
=> 24.

6 tan (34.91] Apparen Power

Q = 17. 1676 NAR

3= P + jQ = 24 .
6 + 17. 767) /↑17 .

10762

Stotal = SetSz-> 21 . 6 + 17
. 1676j d



(s) = 34.

22 NVA

Unbalance load
V

-cannot en

D= Uptp fost
N

phase voltace/correct

1) Need to find the reading of waftmeter

↑ ↑

up

i at We and W2 ; Hence we need to find Ph

Yob Is and P, o

Ka
buttoA Power

per phase for 3 Phase circuit is

Pp = VpIpCosO or Use S = Ipzp↳
P-Voto Vo
&scometer lod .

-

>I: Ip
Vag

= 208 10

Voc =287-120 & v = Vp

--

Va = 208(120 = (as)/Fact COSCO0 - ti)
V

Ian => FAN-IcA
d

FA=
O

= 10 .15

F= 200 = 16247 . 38
always express a

peasor form

A
Fan = > 12 .855 - 15 . 0675 20

. 171762-57 . 8077



& = 12001/20 . 1771 los(0 - (-51 .8677))

= 2590 kW

Pc = /VollFon (cos(o0- til
↓

flip from Veto Up
-> 2087120 + 180

Voo = COUL+60

Fon =E-Fs
↓
*A=0

= 76 197 . 38

- 12+ j5

Foc120 = 10 .7087-750
10-10 ;

&
in

= 30 . 60 (101 . 0294

P2 = /2081138 .09) (OS160 - 101
. 0

.

3)

=& 800 lig



6) Ist

find Complex Power = P +JQ

p = 07 = &.800 + 2 .598 = 7 . 398

Wattmator-> Q =5(P2-) = 3000 .
25

Sy = 7-398 + 3.8405

ISI = 0 . 355 NA



En
for balance load we know

Ey=3zy-Zy
= 3 Es

Im
5. z = 7 + 81.

↓
for y-corrected lodd. IFIp jV= BVp

Average power-> 31pzp

In= (10) = 0
.
567 1-86.736

- 3 (0 .
5177(7 +(i)

3 => 1591 . 263 + 1761 . 498)

a
Hence the average power abord by the load Ep

= 15%1 . 263 W



Vs isrpoo
a

↓
for Sp = 15W and 0 .8 pf leading

Da
10st = 0. 8

tan Q =Pinos-36Y leaving
- 15 (tanc-16 .87))

Q = 2
- 11 . 25

Sy = 15 - 71 .25/

= 10W- > @ : PfanQ-COSt
= 0 .%

8 = 25 .
042

& = 10 fan (25 .892)

= s M .8432 WAR

5 = 10 + 90932j

from =Trusts -E



#* => 0 . 125 - j0 . 07375

z = 0
.
125 + 0

. 07375;

from the diagra-> intot

Vz = (0 . 125 + 0 .
073755((0 . 3 + 50.15) + 120

↓=s 120 - 035 + 0 . 0 .4687j

↓
9so 3= 10 + P .88325

S = UrasI*

I*ouvi)

** = 0
.
0725672503

Iz = 0 .09256 <-25. 82

= 0
.
0837-j0 .

OPT

i = it is = (0 . 2007 + 0 .
0525))



Also i = Vs - Vs
- =

0 . 2 +50.of

Vg=> 120 .
06 20 .000



in Fant
-

Ich

in = - (in + in + ic)

in=0 =)(79 .
33 + 5 . 3076 %)

if=0
= 10 - 17 . 32)

i
c=5)

=> - 2
. 35 + 33 . 565 ;

&

↓
n

= - (in + iptic]

in = 0 .02-21 . 5535x
↓

in = 21
.

553 1-89 .
150



100 10

O &

Change to Y-Y Connectio as it's easier
-> E = Sty+ Zy =Es

- Y-Y Comet
.

- zy =
4+ 4)

· Zittj

zy =zy++ =- Hi

zy = 5+ 6j

for y-Yconnected

In ==12
.8036-50 .1

If = 12
,

80362-170.

1929

I= 12 , 8036269 .

0050



um



↓1 -> 30 kW ; pt = 0 . 6 -> laging Oi < OU

U
r= = 0 .

6= -(s)= -J

10st = 0 .
6
-> 0 = 53 .

73

(O-Oi)

Complex power load-> s = /Sl <00 - 05 = 50(53 .13 = 30 + 50 3 kW

↳13. Q= 55KVAR Pr = 0 . 8 -> cost = 0 . 8 -> 0-36
.
87

QantastI ↓

P = 60

3 =(60 +455/kw

Contine -> Sotd S + Sy" 10 +Pois+ 160 ++5) = 90 +85

= to at
6 Therline Corrent ->

baBUIrCost *= 83-36

-close.6) :E= 0 .2978 A

17 TheVAR rating : Q-PIfanty-FunErl

= op = 47. 36 : *t
COS0 = 0 .A

0= 25 . 842
2

L



= 90ctances36) - fun (25 .802)

= 4 . 2007 NAR

# Capacitance of each capacitor -> C=
> Foreachcapa

WVz

= 13

C = 1280
(255601(2403

= 6.
355x70-18F

Galance Voltage of 100V
-

-

Van = 10010
r

Von => 1004120
-

vcn = > 1004-128

O
a

↓

En = - 10 . 0518 + 50 .2677 = 10. 0634 (178
.
57



Chapter 13 Problem·

W = 600 GoomH = JWM
7

= i(600 (600 x10-3)
=in-in

i=+100
i Die 110230 = 3609

sorMH = whi = 1600) (80040) (5) = 480 ;
V =Md

1200 MH => (200 x 10 ) (600)(i) = 7205

12NF = co = - 138 .
80 ;

Chase Mutual in ductance to phasor form

zool 2005 360 (in-iz) -138 .855 1501

Ta-
V= 800 LoG in Tzzos ⑭
-: Troo
#at1 -> 2001 + 10; i) -360Cin-12) + 720icin-in)

-

scoji
, -80040

= 0

1800; + 2007 in + 7360 ; ) is =800 -> (1)

AutIn - 10 .85;12 + 150i2 + 110 + 3605 in +Foicic-in
= 0

1-360i) in + 1587
.12; + 150) iz = -110 -> (2)

I
goi +2007

-3605



8 = 222867(123 . 3750

I = > 141901 . 71931 =

1000 it La

6) = for 800 22 .795
.3

in = & = 1
. 9828 <- 10 . 1318

in =

& = 1
.059957 - 27

. 0313 Ar
ix= in - in => 1

. 06464-69 . 130
·

&

↑
x

= 1 . 1 (OS (2007 - 66.
0%A



phasor form

on
#Is 1017 + +ji + 2112 - 11 = 0

(10 ++5) in + 25 in = 16 -> (1)

#I Soi+ zoiiz
-

12i1z + 25iy + Giz=0

2) in + 130 + 26;) ic - 1251s = 0 -> (2)

#Is -> 513-Pils +1551-ILiIc = 0

- 12j 1st (11) + 5) Iz = 0 -> (3)

Fom(1 (10th) in = 16-2512
in=-Pluto

3) +ii.



(i) +(i11 = 0

Y(r)
solve funds

l
A = $63 . 247

- 91
. 398

=
j(235 . 4/133 .

7548
O

I↑
2

=

/Ii)
is = 35

. 6532158 .
1980



Linear transformed

7

jWM = 10]

Ein = RitiWL ,+z
WM =18

(WM)
2

= (520 +25) + 30i + -

I Co -j6) + 520

E1 = 70; + 25 + 10
8 + 145

Z n
= 70 .452 <66 .53



Is = in - 12 we know K = Coefficient of Coupling

↳ vo
0 .5 =11

.

-> M = 0
.

5To-3)

#z = 5 MH

i Mu ↓ Y

VESWL ; X=Whe waj = 5j

↳ =
0

.01 OrCOMHL

EveryStore
-> W=GthLIn+ MyzFIz

↑morT10 ;
- - is Do 640600ni

#atin -> Lin + lojig + jic-55C-ic) - 125 = 0

(4 + 55)in + 10; ic= 125 -> (1)

NLatin -> 51i
,
tin+ 20-55cic - in) + 10siz = 0

-

10si
,

+ (5j ++(i) = -20 -> (2)

IpsI
A = 107 + 60;

-=kiLOS -60tzI I



1 =f LetThil =-o
in =& = 2 .

46196 (73 .
1770

in=& = 0
.070(-17. 800)Mum

i) =i 12 = > 3 . 329(78 .890/
Emmystr45thLIs+ Mentals - Need

to use instantanees
value

·

ict) = 2 .461962 (cost+ + 72 .177)
V

Convent ta peak

↑ = 0 .87852 (10) (000t - 17 .
48))strad

a+ + = 2m) = 0
.
002 = 10007 = Lad = 114. 6 - 2(

ict) = 2 .
4614652 (Cos (nees +72 .777) = -3 ..5

ist) =
1

. 19

W = 2(0 . 01 (7-3 .
4532+ 110 .

01) (1 . 19(2+ (5470)
↓

( - 3
.
453(1 .19)

w = 0
.046j



W = 2
turn ration

1210
·

·V1

- Fol=10

it bint
-> i enter and inexit= -> I = 31

#at i = 0 also-
(2 +Fiv + (i) Vy + in = 6 -> c) ↓

V= -

3V

#t att + in

(i) + If+i) V2+ ic = 0 -> (2)

apply V = -34p and in 3 is

(E +ti) + (- 5) (3) + 3iz = 6

-

(f+ i) + Sin= 6 -> (3)

(i) + (G +Gi) (-3) + in = 0

(2 - zi) V + 12 =0 -

> (2)

-

/(
+

Ei)(i)-Fi)

1 = 2+Gi



asil
= 6

/
=(+ (j)

== : 2 .3926-1

in= A

Vg = 1 . 83 -1
.46 %

(c =
-

3Un =
- 5 . 887 + 4-39 ;

ix= =0 . 585 + 0 . 5317

↓
0 .
937(57 .

360



use we

↑

i"

Ein
i
is ejintojic + 125i

,
11 = 0

16-ji
, + 8 jiz = 1 -> 2)

#is > 20512 + 16 siz + 8jin = O

8 i In + 36jic = 0 -> (2)

I=
1 = -512

- =

/1 oi) = 3

·
2

=

(1) = 0

in= i ;i
bin = i



EinTi):
it = Ein File
L =

8230

Le- Stil
Er it =

14
.
2275

mi VTH

ZA

#Latin -> Citrin - jic-8230 = 0 fitH-> Close all independent source apply current 1A

chepig -Si= 8430° -> (1)
#at in

Fiz-jiz-2j-jin + pilz = o Tmini
- ji, + (2 + 35) iz= 25 -> (2)

I +i ligorO I
#enmesh insizesiz + 8512-Fig-352 + 2=0

(5 + 4) in + 135 + 2) iz = 0 -> 1)

also Fin = 1 + i) in
- 1 -> (2)

A =
- 7 + 14j

(v6(2) to (1) give in-(& +>3) /7 +j7
1. = / 00T= 0 . 1936 + 28. alsofrom left loop NL -> [t6j(i) - 2512 + V = 0

(5+ 65) in - 25 (in + ]) + Vo = 0Da = /ze 8430) =-12 + 10 .3
(5+ Pi) in + 25 + Vo = 0

12= 12 = 0 - 167 + 0 .37357 . 0376210% Vo = + 25 - [15+(i) ()S
Vo = 1 . 5 + 3 . 7857 % P

.

07460 . 3850

V=<(2) = 1
. 935 + 0 .797j find Vis

·

-



Thr

↳ Bu



-> ↳=02
assume W = 1 jj

jwL= jj
J

WEETEH
jwLz= 20j

↳ = 20

M = 0 .5o

Note that We need to findt- = 5 H
jum = jj

-ith

i a
↳

bose I now = 0

fishint -Ei+ it is+ 1 + 6) (if) = 120

Li + Fi)iy = 120

=79
.

800 1-60 .
265

#find VH-Kratic
UTH + Resiciz-in) - 55 in = 0!UTH = 55 in t (9 + 65) in

= 18 + 1153in

Vyst
= 179 . 22 (9 .76V

Ifidis - We short circuit

-ith

i
- ji

,
+ 55in -

5iiz + (P+ 6j)(i) in) = 120

solve (1)/(22 gie

(8 + 7j) in - 10th)i2 = 128 -> 29) -

7 F
= Esc = 15 .

20974-75 . 248 : A

&2 i2iz + Letbilcis-i)) - 5jig + 2011 = 0

-

18 + 15) 11 + (P + j28) 12 = 0 -> 12 == 19 . 32 (85 .01



Chapter 14 Practice

-
Expe Zeros

tw

=Pole

=wa
!

in -1

#3 Pole

ins> How = -zologhiw slope

! =
- 90

#es Zeros -- How -> 0 w-10

20 W118

4 -> 0W11

-etiliy 1 W -100
45db/recade 900 W - 100

I
manuture slope = 8

es Pole -> Howe 0 WI2
- 20 WI2

↓



# -> 0 W10 .2

- 15-40 . 2 [WE20

Haw
- 90 W12P

1

ro +

20

--zonde %
alon i

a n
mod doa&-40 - "

↳
-201Pr

Fin



SIN

TCs = 100 (ii + 10)

J'W CsW + 10)

·
d
2/07

How-> 2010
0
110

*
- 00

↑ t ask > 0 + p = 0

#2 in -1
-

> H() =
-20 -> slope

0 = - 90

Fe?

HowO WO
& Josh 100

W110u

#es Pole_,slope wa
↓ StWor)



H = 2010003 - 20109(5W) + 20101 i
How)

- 20109.0+
do

40 -a &

20- ·

on to do jos - al

-I %



constant

G=wi
as costant K0 -> 0 = 0

How-> 20109
,0(500) : - 40

P = 0

Te 2 pole (50)
-2

How) = - 40calle

! =
- 1800

Pos zo -(w
+ 1) - z = 1

How -> 0 We

20 =1

6 -
0 N20.1

25d
5+ Blog)0 .1W

w-10

9-4007= 18

I Pole->)
-> Haw - 0 W-1

- 20 w-10

- 0 WI
- 45 1-W1100
- 10 w= 100



How = 201ono) - Poloys) + 20109
,

15+1)
- 20log, +1)

=3 - 1804 fant() - fan()
Hows

① to
:

↑

20-

0090 .19 ? 16

C ·- 28m

- 40- g

- Lot &

·word slope--to Error => Straight line = -to

v

movivon in slope uncopirwam shift &102
-40 &6



In
9u - g

4j -

&

on I to 100 is <W

- 45 -
⑨

-9-

E

- 135 - -

~ 180 -



His

=it 10)

+1) +)

#Constant
-> ↑ -> 20109

,0(50) -> Howl -> - 20

#-> O as 10

osirte -> HewlSom

T
↓ So Wa

90
p

= o

W-10

) ->How
↑

(tWe



for+ ) -> Hows (0Who

9) I Wew 100

focus a -100

A

40 +
el

20 - &

· no No o s
> W

- 20 -- ·

- to - g ⑨

I
&

8 .
1 &

f

- e
- 90 -



Hi=,

ia
↓

#pol constant -> 0 . 1

H (w) = 201090 10 .1) E - 20

9 = 0

> in
->
Hews-- - 20 -> slope diece

b - - 900

Expect We h
H cw) - 20 Wt

WI0 .4

↑ Gap pilo (E) 0 .

-We so

- 188 w= 4p
Yslope =0



HEWS1

20 -

8 do no do 200 dodosr W

-200 *

- 40-
do

boo
In decade

·
. 1

° dr kno dondo dodosos stows

-

90 -
·

-788
-

&



- 270
-

Go=(W + 1)
-

TyraL

·iwt1) =Tinout
type-> fr

Hows = 2010
,01fp) =

- 12

b = 0 ask) 0

#2 -> How = 201 Nicole

# = 10

*type3 pole (i + 1)2

H(w) (o we

9) [00O 20

WI 20



Itypes -> ->

How LOWe

How
↑
yo 10

W218

20- de

- 12-

o
ioa

-20-

-

807

In

90

i
a



I

Vo
·V

W= 1000 und/s

->
COMH = (200103(1000); = 20%

64 rnf=(10001 : = ) -25 %

I &permosh -> vo-V,
= 20iX

Un = vo-20ix

#atto-6 also in
&

~Solve and do late





we know from Complex Power
~

S = P + jQ
↓

Average Power from Complex
Power.

S = P + jQ->-

1) We know Relation- 39.

949 . 4 - 1180 . 55

too
S = C +3+ 33 = Total Complex powers = 1072 .

6 <-29 -796VA

S = 1639.

7-913 .
47j

↓
Averase Power P

= 1634 .7 W

As Reative => 913 .47 VA

EsPr0



load impetence angles

We know Pfangle =
7 L80-0i

M
1) Zep => 4- b = 253 (-561309

= Los (-56 . 309T> leading -> OilOu

Pf = 0 .5547

(d) S=in
PA= Power = 1707) (120)

I 82.84 With I

to findQ plant

Q= 884tunts
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