=t

(ALTERNATING
CURRENT)

5264CHOT

(INTRODUCTION) . 5,57.1

e, ez eIl sukadestd spdoe/ 25 e e s b
Lo bl U ploan Sl 2o LI S e G S
LASIEA G AL Snze G LIS B e sl s S
< Ulsle 31 [(ac voltage) (alternating voltage)] 5,, i 5» Sl dnede
Je Tre t1 [(ac current) alternating current)]:/Ustse: /Il U 2l
sl J/‘a,.?:u"’/. JJ"? 3:@6} (’g»acuﬁ/"upc; WAC; Z_/JL&I;,UTJ/.}Z(T
Erac—a b St oo B (013 3. S s L i

Do Aea A6 S nle sl TUE U AL oS e Frrac
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féj}ac f?d*?’ JI’ d/%) Z}JLL}’AL Jlf::"'é @J)Jdcfdl.’a”’é
e {‘5‘» d/»a 5)} ..,g‘zj_u‘ﬁ u,//u,f!/’}jl/z: Lf)/';{j’l{u' &L’T
ﬂ:lgg&f{ﬁ};/ﬁ@l}ﬂg Ub ey /&L"? ds Sy & Cﬁngu»,
e end s Lndh’:‘”’o/]uc; J:u} L/}:wuﬁil}(ﬁ‘&’//AC_%
4c = Ly ‘%l:’?’é/ & ﬂ%c{/}bé Jlﬁ’f.‘a CClgW?! A BUE = UT
/(1836—1943) 11 Fuz_ut Lne Moilbe b Sl d/u;f/acﬁ Il

U ‘%%i"f”‘u"}vé{/' LGS LT P S UG
FrlUtrd bt/

AespSustar et s _

Ut B B L U c‘g”u‘é-’&( Sy 21 Ll 7.2

A L ¢ £ L oAb (AC VOLTAGE APPLIED TO A RESISTOR)

i /’:f d /’gaf /r 'J,,u‘fﬂ/ AT e W2 Lz e e ds L é’"},,ac:m. 1F

e S V7 4l e Cine

St Jf’w.."{)w o 2 E P S O P nbenfaip st V(’JVumeC (Terminals
:LL(}ML}::“‘J:)lf!z:uléKl '?b‘?ﬁ"%’%{(f: @J”aC&‘J}/ﬁ

V=V, sinot (7.7)
A

Un 7777 v

A/
0 T 2n wt >

v ’ @ :

< /5'5};(&/’/&5427.2&)&

j ini 3 P 7 2 P ;// .
S, @ X Eracd B8 trgin 1 F
&wuu./(Maxima)u:Jﬁr‘Mlm
-ng&}ﬂjjlﬂ{&m’ -‘L’/""]d.@’UKJ' w/)"L(Amplitude)M)d/J/'//LnL/’Zi/"?l U U7

Jl.’&"c 25{1’} =0 u&GL{}J K.:Z/ﬁ:éj.éd_)/r)‘”/ﬁd/&/‘aufc;u:/'/
et &Sl L b S Owibsb gt S

v, sinwot =iR
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sinmt

Um

I’ i

G EMeniid Sl B IR
i=1i,sinwl (7.2)

‘a[}w; (current amplitude)w}..b‘/ru{ﬂ

Im = R

Z é‘» it (3 U deslaceed S UF1pn e G 6P (7.3) = sls
e AU B Solly Ap ol NI L 7Bl
S 472 s e (7.2) 87 )il 2o s i
.,g/ U}Jj(‘l?y’/)’dg’/.’l ui»i/;!vfiui/ubu‘k},_u*éféVLL =
-wu‘/ﬁfvég/».fuﬁnduz/w_;u-wz;’/ww
J@v/ﬁnaug}wu&ufvu’uf A 5»{&@;@*! )
KUsdeS, dLs"/?J?VJ'{{ ERGRYACB A A, wJJU:
S e pri S S 3B 1 p Sonle po S
b T e b D 1 3K 30T S pon b (g
ehidnedic b e Gl P nle Qo $re PR ez
Serdzic il S aclle 2y foa d gL idén
et K007 B Brig

(7.3)

SNV PSR

p=i’R=i’>Rsin® ot

(1846—1914)U%, Bt
Lol bl oot
U -Gl s L e
2SSl e IR
LSSl wiS et
B S GGy i, B &
Lu}""c‘-@&ﬁ"/d/.d‘u/
2L S FE s
M tFd L FE S
Jo 2l § Uer o
DS gt i e
oS FEmind L trar)
AL S LTl F2
é‘&L%&nggk-érK

Y, RN Y-

(7.4)

e S Py L]

p=<i’R>=< i2 Rsin® ot >

[7.5 (a)]

<o M W26 S5 bt S U1(BarsD s 62 S (PUL) S5 LT Ul
W R e L (KD Fre A L et

p=i.2R <sin’ ot >

m

(F@))=

|~
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1 P 2
‘mewﬂg_n;_/ﬂwf sin? ot == (1- cos 20t) L2 3| =57
1

g.t‘nd'ilaufq<cos2wt> =0** iy s < sin® ot > = {5} (1- < cos 2wt >)
<sin2ot > = l
2

LU

= g, .
p=inR (7.5 (©)]
‘agbd/u/'/ﬁu’bugd/&/ééz_/’;zwuﬁyvf (P = IgR)J}&dc:C5£ac

(effective d’f/ﬁ}”&[root mean square (rms)]&/bﬂ’/ig:/-%Jlgd/dl\*’;”/ﬂ
_Laalad//zlbz’_l.l, L A'c(?.Sﬁ)c"-aMcurrent)

I‘r
A AN a\
N
0 T or ot
_i[n_

e s L, Jf/}!}/ﬁilﬁfrms?&fj
I =\1j_2— = 0.707 i,

e ded S

1=e = %ti =

2

=0.707 i, (7.6)
:‘a‘qrz_/}lﬁgpéwgml:uﬁgﬁf[
P=E=%i,ﬁR=12R (7.7)

@L/ﬁg’/y&/é}»}'}”k ;»rmsﬂfz//u’!

&)
V="_=0.707 v
NG m (7.8)
I‘at‘nfbu:‘zc(ZS)c«bl/
<cos2ut >= l}cos.zfxtdt = L[sin 2“]! -t [sin 24T -0]=0 =
T T| 20 |, 2T
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v. =i R
b
U_m s I'm
V2 2
4
V=IR(7.9)

=L Zg)uﬂ&/uﬁ =rfder e Gz Z?]Juacu’ =) acd(7.9)e il
yd/u;u;rms_ba t‘ign/;tl;owlﬁ Kgi/’/b:/l:'?:’//ﬂjdi u»,«;rmsa, J-< u&gi
2 ugdu{/}d;g.;i :«J}‘ac;‘i’/uﬁ (%:5/3’&/6)'(7.7:«’51/)&';V“&LJ;’E:J
- o caf‘J dc

/ﬁrmsh.‘g é}» JU}}:/(22OVB§".‘L (lp Lol L/f@/ﬁmséé Ul ac
< (Peak voltage) s A5 ke

V= (1.414)(220V) =311V

Brbe g NS borl $E 12 2/ delequivalent) sl rosi/ rmshle s
<‘¢Cﬁlguqf{d“l/(7.7)¢15V_‘L§//J/‘/U;Q
v (~V=IR)

B= =1V

Jb@gt r)*”.a, ta100we £ 30;220V4 L & 7,18
5y nnsl‘u//fc'_ufb/E(C)A'5)}]'}&4’3%)&2 7

:c‘_ul/tf.ygcv:zzov/ﬂp:100W:¢‘_g;u:‘7 @

r=Y _(220V) _ es0
P 100W
o Btk
v =2V =311V
P=1V (c)
_P_100W _ 4 454n
V 220V
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yni’s gﬁwl&/ U‘G’Z.{.Jfé——uj)/é—u e m L/’vaf 7.3
(Representation of AC Current and Voltage by

Rotating Vectors — Phasors)

Ju.,gg?.‘g bt 2 AL émufuupfgxmgf & ko dE

Wt e § LRIL Iz ) "/{.,g L(Inductor)§

~ AT BN AT P
_.»;VT::::::I:::"_'_:'_\'_f_:::::::'_:::: R / =S acfin gt &SP (Phasor be) Al &
{sin wt, vt W Jamat ze gefipfle dneckbup B AL
\/ "/~ujuf7.4dﬁfl¢?:c‘- L“/J’;/C;mdlgépuufégy

@ ®) LS S U it o B Gow STV e
SR 5,, 7.4 @F U A6 sl Ve 0001}

(!/?iﬁzjféé&fféaw;uﬁlly(a) 7.4F ﬁ«//d//’f’@ﬂa?c@)acbgtfﬁz{. b =39 (sl
S wt st (b) Asv-e YW L Il 2 b7 1 S e

e (Projection) FL L2 et f 2 4
u%/c"—w/‘;juéﬁé’g«%&//:%j&&//ﬁ’é)ﬂ{,}u/" i, sin ot , v, sin ot

LW SEEL bt a m gl S

(e tw 2t e UL LAV AL L o1p (0 25 At 4 @ F
_‘aj@,r;ﬁuwéﬁﬂj'a}f‘aw

v,Sin wt,

(AC Voltage Applied to an Inductor) (-2 ngﬂﬁy KJU»g7.4
SOt UL w2 et U drsacfin Ze KU1 AT 5
Pt U Ae i fbesp SRS 2 S A dnertpsd
il I g e U= Uy sin ot 5;; sl Ul s e racdul

Mg b=t S s b i 1 ol 62 3 e — e mg,,uuf/aofuw
dm&fl&?&gjj&ﬂéfa/’dl{ub &L:E“L/j.éu!u:"/; JuganLnQ’g/vM&ngf‘a, bt
2 i i s [}ndjg{/k&mgchu 5 @Z@anﬁﬁ&uf GSL Ul s
§L S e by Pl T L S i S ul bl U o 120
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e UL SI e e w2 S 2 e =0

di
v-L—=0
-0 710

| - ‘&)
:J,,U—)ip(/KJL’L/:l+emf;5&£oﬁJL’;iuf/KJUUC’/»ULZZ

-~
¢

;’J:V;ﬂ(?l]obl/—(6_f§)‘g&Wéui@'ﬁﬂ:u&f
2w (7.10)
E e Uﬁsinwt
at L L (7.11)
U e Gt Elebiod Sash JE S 1) Se b (7.1 1) s
; . PR y di
sle Ké}) d/éj_u?n YA (}ndlf/“/}b l/(’cjlﬂ.«g Ez (Slope)/ 3
G . d’ . LS
-ujL/ﬂcMVJw%d—;ﬁéLL/fb&/:n%M}JJ)

L ¥ = %Isin[wt]dt

dt
< b Ul

P —hcos[mt] + g
oL

SUd e B - Il L 2SI (Integration Canstant) 48
S SE N i e (el i symmetically) b S5 JL s emt Sy
LA e 7 G B ST b1k S b Fn S
-/

<t nZ St —cos(ot) = Sin[wf: = % }

b
i=i_ sin|wt-—
il ( 2 ] (7. 12)

9 > vﬂ'l
dth < - L =Zlrw L /L&'f.cb‘. v J &/:lmsz J

- Z./';; be Xy cl_ﬁ;dllz( (Inductive reactance)c«}’lﬁ
X,=0L (713

‘L&f’;d/&/cb}'
. _ Um
Iy = X, (7.14)
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e e L S e b J e 5

Sebrpby e & BL(7.12)eblenl(7. ) blrd & oSl E I 5,; Sokes

R JuT.6 (a)dL L(Lag)(,dgfjc;gﬁl/[ ]GWYJL:. c;fjufu/
n L& L - . Y -
- ;fi: 5 < V.72 @J»‘I 2 J//.uj‘ & LUSJ/.’ _1’/’///5’ @J»/? t; ;‘a’).fzj‘u:

a_b e (7.2) abassl(7. 1) Isls o ?c‘- Cl },L»‘fuf e I d/"fm Py
-‘al,.@\ogu:?ﬁ (b)g}@/w@r;u:@&)?ﬂ5»‘%“/“.,/‘2_!)

A v .
4
V..o /
: TR
: ’ .
. . .
(‘?tl . (A)tl"
oW P
54 N .
"""""""""""""""""" ---'-' ‘O

(b)
SIS L otk v o)LL Lot 2 k75 @) 76 F

/2

%ﬂé[z ]/»dlﬂfiv{cu’"&bfé5)}://ﬂ%d'u/fu*¢’i(;f

Ve 3 L 51z e (ntreactance) et LSt & o Toe
‘e QIS At e Sntl S erip i act f
I e T

:+/)g8t¥nyp»LKJnu

p,=iv=1, sm(mt—ngvm sin (ot)

= —i,v,, cos(ot)sin(ot)

m-m

=—tmbm oin (20t)

:4‘-/,g»,u/f’mj‘ig:;w

B =< ALY sm(2@t)>
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(AC Voltage Applied to a Capacitor)(. »d’;i@( d@{ /‘-’3;’r ug 7.5

c;"/.f:":«gd/‘/ﬂ‘ap/’/l& v =, sin ot: f})acﬁ‘ak’?‘l,u;e,&’)ac@u:ZSy
-%d}‘ac&fwudurfﬁ%‘;w'?

B

®
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1 Zy/.l‘g/?/}bd)y;}’{—m/uf/?ubﬂéiéjg ng‘:‘a V/(Regulate&;’:{/)dﬂ
L FpESE Fre S e ml 2T e B ettt

- véju 8 Bju.lfwé u;/L}/{.c‘- q@/..lg
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D= C (7.15)
ugmé u;/ﬁ f‘{gﬂ @Ju uy;;zi u;/d: ;,:Cjwﬁ Lﬁﬁ'b’«:’é: J;;/
igjjd}b‘:@:‘u

v, sinot = 1
C

L SIei= s n ) £ Ly

I ;lr(umCsmcot) wCuv,, cos(ot)
G,«d_/dw;‘cos[a)t} sm(mt+2J~U

T
X 4 .
L=1, sm(w +2} (7.16)
;ugémq/g,,c|r’:‘€_ L %= 08D :M,J_y):/%jl/%lugz

i s Uﬂl
m (1 / ® C]

% L Lol G
g S X ngr e it (loe e bbb B esly

1 . . .
[E) f‘at"n(k”ufgg/.w KUl =

1

X =—
) &) (7.17)
:c‘-M:JJJ/:C}’u’!

: Un
Ly, = X—C (7.18)
b Lo fohm @ $EISIS U1l U & wrtp s Uf oot bt (ke
LI FIp Ao LU AT ee Bt S S/ T A SIebit Gt o ke
- t*g}l“’é oo 1)/.7{: ug.‘a d/;uf/&/ =2l
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v,sin wt;
pis

v 1 Y -qrq.//ﬁfuta_ﬂ@d}fui»f.,ew‘-ﬁf

L __ i
= \'¢~~

__________ ey ',' / (’L‘Lé'@u;&,«?jl/é&ufﬁﬁﬂé"»uﬁlg(b)y

i sin(wt+m/2)

(a)

. — - ke . 5
vh “vzn . “Y(Maximum /M(}Jj'd:l&/cuﬁ’LGAL é’/»fuf?if:

-tk @‘4 29 4Value)

(b) S i )
Loty Fu2d Lo butrefa 7.0 "LA&GQU(JV [/{
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7.3J6&

7.4 )8

. . p.=iv=i_ cos(wt)v_ sin(wt
S vk, ‘ " " (K]

=i,v, cos(wt) sin(wt)

m - m

= %sm(%t} (7.19)

I%/J&bﬂ:(ﬁéé/@hu/ﬁéu’!

P, = <% sin(2wt]> = Im—;,”L(s'm(th}) =0
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(AC Voltage Applied to a Series

LCR Circuit)

d/,lﬂ:&flbfé Jr‘”ﬂ.ba “L-‘?LLAj_‘f/LCR/U,U’bQM 17 edrracLIULT. 12()5é

b
-UJ& v=v, sin ot :@"‘,,

- v T A Y
:uflbfégﬁl?.;ﬂdg// )’rca.i/'/’/ w"azwlgg/? "/.?:’C{tc):/l
di
LE+1R+% (7,208]@ B
J’("-UZ P t/})‘”ﬁ//égj’cvfgu J}Uf' f(j@/ﬂi&/’/&[ﬁjﬂ
P M = , L
/fméqfdwﬂ&/iﬁg-éqfdzuﬁz}»/&: 22200

Ki Z:/Jpc, %/ égi.“/(zzopuu(‘uﬁ %}L/»
-ZLJ:/(()J‘VJV;’—;:’)

chmi;Mlnikc,lﬂacu{W.lzf

(Phasor-diagram solution): % ¢ & '5/}.‘:’ 7.6.1

&t e A K st L k12
::r.v);:QU‘/'_Zunul,{/?mw;J&ﬁ(nu%&/acuﬁzﬁ;ﬁ,d’f&(

i =1, sin(ot+¢) (7.91)

AR S 2L e SRl S T Bl Ul de sl
L uj/&(l/?lﬁjﬁygéziuﬂmzrﬂcu Ul b

e PRI S e i Jod i b 7212l ZE P
S Erins UL sl pH et PN AN i Ve Vi Vo SZE P

1 1 .
1 Ve §1PL 1V, fugawczéenga/ﬂzw

1 1

713(a)J§1A1VCr Vo, _a£1 Ll‘ ./J'aé ==

_ugéauﬂjvéu%ﬁqu»uﬁ &

I U ~ 1
VR
wt+d

1u7u::’/:J Vi sl Ve Ve LUE WS U 2o

URm, =1 R v - Im XC’ )

Lm = im XL (722)

:‘L&Clgu’aw.zombv f“mj.é:f/

U, +Ug +U. =0 (7.23)
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(7.24)

o Nwz.yu‘but,f.,(:»f\l’w!\lf fu/:,tf W5 27,13 )5,

a S u’é/lfif (V * V //’,w!;.,(/u RS P T AL [

¢ | LJ:LV(L‘(/@'L/}Z:VL‘,AU(UJ/V /r'”cm Vil J B30k

| R 1 :_é:’iwfw*é_m ( +V )MV CW‘é—/‘j}
(')C:'l;"y;tz»ﬂ.m‘fj 2

2

Un = URm + (UCm i ULm)
qé/u’f/ﬁg; Ui o3l Vem « Urm e fslr UL oskimees (7.22) sl
UIEI = [im R}2 +[imXC - imXL }2
=i [R* +(X. - X,)*]

L

o

. Um
Iy = \/R2 +(X, - X, ) [7.25 (a)]

Jt bR BIEY/ (Impedance]yal}'»uﬁdaJ//aCVQﬂcﬂf(L’VZ: o2l P dar/d&.'g

5 ol

vz

Z=JR*+(X.-X,)* (7.26)
. 1 I . 1 o 1 .
sl e o9l Sl €V 1l Vi g :/5’)/'3:‘4 by So15* 28 L Vi 221,72 fu}"../
gujw?}“¢7 12

v
tan ¢ = Jem ~ Vim
URm

e bn oy SJe1(7.22) = e
XX
t - C L
ang —r (727
1K entete LS ET10F L8 ST 7212 blesi(7.26) 2 bls
_c‘_z},wic‘_w,,u(’@..“ﬁ,&ug
Z U< &)d)'/'ﬁ.:(7.27)cabtfu' < GZ} it ] J&ﬁ?.ZS(a];A}V

_§.&lgnuf2/}y(7.27)o';v:iv
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F e Su o o i 0 X >X
5,,,1;, St S (Capacitive) Bk
wre e § 9. Xc <X.fl-c‘.(ﬁu‘§.-
iR Bk e Qi E
<
J A Lot Sinslvasl (r/Cu// S7.15F )
gL b teme Xe > X o
b iz & St FFS U L ALA U
LSS e oSl L el Lerm
GBS NE L F e el E-
s t(t&lz A <4 L (Initial Condition)=/b Jln/“(!/?!b RS u[ 14
uu/i’ﬁzq:é?fjé.zf%,'(g‘-fgu:..,;ggwL,“e‘ 2 E LB
e bk F b F5 i Pl AUt U (Relative angle) ;155 Ukl
bbb L Lm0 Uh( (Transient solution) f, gfi( ekl S S S
Fra3l Ffmi e pd 6 fom B b F o it FF st
—e b2 3 S Mo FE3ts el gt L bn

= . 1 1 o
L:«J’/LCRJI;,U/VQ(b)(!/?iLﬁJ I 1 V=(a) 7.5 f*
Xe > X, ulﬂrdijwt._}'l)}/.i/)’wé

(Analytical solution) L7 7.6.2
e lsls f'»“iid’}//u’[
B R+ L=y
dt C
= v, sin wt

2
uuvd»mﬁ& g ji —d‘i

p 9 pda . a
ae® " dt

ﬁ.[ﬁg 14.37(b)c«’}v‘_jﬁ?c(u’/) d/xi,.w]LL C/d/;«l;v‘d//gﬂ/:ﬂd/zdﬂ ug,:/
g LIPS

q = q, sin (ot + 0) (7.29 (a)]

i= —J/u*Llp('

=v, sinwl (7.28)
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LA
d
d_(: =g, wcos(wt +0) [7.29 (b)]
29/
dgq 9 .
43 =—q,, 0 sin(ot + 0) [7.29 (0)]

g E 7 28) = A s S
g,@[Rcos(wt +0) + (X, — X, )sin(wt + )] = v,, sin et (7.30)

. S
J,/( 7.30) <bleo 4;': JW'XIF oL yf XC=E::;/ P (7 J

‘aﬂuﬁ:/?i./(:’al?ﬁr_ Z= \/R2 & (X -x,)

[z,

qma;Zlgcos[a}t +0)+ %XL]Sin[wf 3 Q]J =U,sinot (7.3])

R ..
7 - CoshZE F

29!

LA

L X -X
¢=tan1% (7.32)

g binslonl k7.3 1))
g, Zcoslot+60—-¢)=v, sinwt (7.33)

m

4L/Q:L’£AKJV’IU,J»£¢UVJI
V,=g,0Z=1,2

m

Ji
i, =q,® [7.33(a)]
23!

T T
0_¢_-§:>0——§+¢ [7.33(b)]
eIt d U
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=1, cos(wt + 0)

m
L
£

1= im Sin(fi)t+¢) (7.34)

iz

L Um

i ="t =
m 7 \/RQ " [X(_: . XL ]2

i

X.-X
¢=tant =€ "L

e bl SLL S o RS UL L Rners S i
(Resonance)f 7.6.3
Jﬂ'iguﬁ‘fba(loui’ur%ﬁu%(ﬁ‘aﬁwaﬁﬁlVgJWmeM
<Ac bt (Natural frequency) s 3360 Bowy - Pl G- 10
NS Tr e ST AYEI Y SYEL G AN 08 V) Vit (TN e
¥ F5 LTSS L6l e g U0 e St B LIS O
VA l<, /“’JZ sl Foidk, gﬂ‘a t"{fiﬂ L 5 J L?.,gf u:.t'“/{./ﬁ'_‘a Ceoid &/,5
(XLos¢ 14.,;)&40; Lernsdd o e

d/&/’/fv?bg)a_(f:‘aplwwf& gﬂ d/w)/v.’./}i Upy M)}?‘“&é :J//RLCVQ

Z‘L&lgu’)&}")

L U

im = ﬂ = = 1.0
Z RP+(X,-X,)P

Jrfolid U1 Xy =0l X, =~ /\\

et o Plomon X=X, 0,58 AZ_ (72 U< 05 oo
: E

[
I

-LLL“M/.""..C@;:,: (Z =VR*+0% = R)N // \>< (ii)
N

Xc' = XL \\

"] Wo

0.5 1.0
1 ®, Mrad/s —»

1.5

(8]
@, C ui‘u?/fuq,{);d/ in Al w716

.‘.’ L=1.00mH, L=1.00 mH :

(i) R=200W (ii) R=100W
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(7.35)

: v 3 iyt 7~
i, = P”l” :LLdn[Manmum)yjic/ﬁJ&/‘%)p&b.ﬁ

c=1.00nF:L=1.00mH:J: g ijmui';f//!;,LJvRLc.,guﬁ7.16J¢
Bn rR=2000 (i) WR=1000 e JOSL LunindRAL

‘e @ Sy e

< U, =”ﬁ P PR PR RSN SV SRYE YIS FE R
_nFnutd e L e S ) r?

(Tuning (7'?.,@55 s &l et J1 L (ﬁﬂé U M
e b U JFe UL 2 S B § 02169 40 it Mechanism)
s §IC LU LR s &}ff&gzﬂféé U
ARSL L Sk g L ukdih fd LS AP 06 e Pl
S ts MK E et 2 LS motbo S g St ot
;ﬁéféuﬁ“ugguf?w?% bl - tlnilel FLSL bt n
I RS Y S Pt WS P

2P UICHILUE L oa e (S b S (e At S i,
SEDN Lo AP BoolonL UL Coglend U, LG T2 Us
b/‘b‘l{u’i_Jnuy/;éu;/LRénfdlamLfn ER”i M)J&ZJ’(Q?&M/JEL/?
,&Ctgd/gfilauffuf&?RCLLngﬂn
(Sharpness Resonance) ¢ kS

e d/&/uﬁdaf/LCR/’ﬁ,JrL

vl"?l

2
\/R2 4-[(01,— . ]
wC

z
lp =Upn/R 24@/;&7}’@(&/(: w=aw,=1/,LC. 3%‘6/}4»)’://31

u{ld/a)ﬁégfi.fn [c;/ﬁy)'u”:/ﬁ d/&/fcj.éuu;’/f; u(a)uUiL

ly =
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- z l - ot e
Siple L ibute 5 Kbenbutersde /L L g L /50

Gﬁyz u:u}u Lf.' d/a)fuj 2:) (74, u;/é Lujuﬁ(7.16)y_‘a &(a}’a' u@fﬂg iy
mgﬂ.d/u;'z Jﬂ:%fé ) u]:uﬂupa Wy d/»/}l [L Wy .{: Wy sl @y L.f’/u"/:uj‘
ujé

W, = 0, +Aw

W, =0, —Aw
< 31 Band Width) PF et 1o 0, =2 = Ao F 4,

d"f’ﬂ‘fn{ﬁDa)_‘at’lglé:;tg(Sharpness)%gd:f/(2‘{:;0&)] S

S g LS fd LS P e dub L L Lpw-be &) N

e ol Lo =0, + Ao
n 3

1O
— Vm
m ( 1 \2
\/RQ +Lm1L— N CJ
1
= "'.rl:lm Uﬂ"l
V2 RV2
b
1 2
JR2+(0),L— } =RJ2
w, C
b
f 2
R2+[0)1L— ] =2R?
1
w,L— d =R
w,C
1
Wy +Aw)L - ————— =
(@ A (W, + Aw)C
w, L {1+A—w]—; =R
@ @, C [l+%]
0
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&/U;Uf'

1 -
:‘Lt‘n‘f’plauﬂ/?L/JWl o = EuﬁJjg/»:bjkgu:Q

it 1522 Aw w, L _
@y [1 4 Am}
@,

il

éw‘i_?“lzfxcuzéL{l—&de/&f[ Am] A

@y

( f’_‘\t’f}\ ( e’_\tfi}.\
%LLHG—J—%LU— : J:R

X @y

w, L AR R|

@y “
R

Aw = 3L [7.36(a)]

ZLLt"g.l:)(Sharpness)u;U:{Kj

2Am R [7.36(b)]

3 [1 s . . L -

-« J Q' (Quality factor) ol S %‘2— e
L

Q= % [7.36(c)]

U
o3l JWJHJQCJ.J’:ZA‘@_ ety Jlo e 7.36(c) = blas7.36(b) bl

S e @ :E-Jn b & & sl ot 8 G S PP L2 aw S

N 17,3600 bloci s
1 1
w, CR

lf*La» u(w}.f/.tf € {u/’/w/lﬁb)/~id/y {ﬂ/fu‘ éaﬁc? 15&’(’
S L S S EN Bt ST b £33 L el Lninen
;u‘”ﬁfw 2 e (7.30) 2l Fibr £ Uit G FFlepto {2 S_EY
e Fhe S SIS e liLie RSS2
£ 50H2220V Ly s 742 15.0 yr Ll 2176 200041:7.6 JE>
L ;'gf,nuy/;ﬁw/é.ﬂﬂb)-é,é,v fe /Ut @l 132 dos
= Entn S0 é‘)»ui»uﬂ,fﬁia@uw (rms)é‘!»uwéw/
~ELr Sl
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39&:1«)’

R=200Q, C=15.0u4F =15.0x10 °F

=D ONSyi=HOHY.

:d/n%gy)u?d/&?ﬂééL@va&/(a)
Z=\R*+X? =R*+(27vC)?

= [200Q)* +(2x3.14 x50 x15.0x °F)

= /(20000 +(212.30)

—291.76 Q
PR -N5 PRy
vV 220V
= e =0.755A
Z 298 50 0.755

“iu’ 1:‘¢ubf,,6/:uﬁ &}gjg&/fz.'/ (b)

Vi, = IR =(0.755A)(200Q) =151V

Vp = [ X, =(0.755A)(212.30) =160.3V

KA U nl e 220V f“”,kuz‘asl 1.3V 6 Vot Ve Uy
B AU B £ i S T e Y
}’/fg» Uy ol JI-Jisb =7 4—90‘-’5» uj»—l:‘:l? 18 ui‘/.b/’ Gl
Gl L Jel e 5

Vi =VE+V2

=220V

Sl Uyl 2P TS USEAEI R en e i e 1
e G L Bl s B Bl s o o

7.6J&

(Power in AC Circuit: The Power Factor) d /b ZJ’&U’& u: h-‘//(' U‘G' ug 7.7
Jﬁ&&/}uﬁ&f/ v =v, sin ot :@Jmf égu:uﬁj}'LCRj’JMb—gf ujéaf)(«

Uzl =1, sin ((ut+¢);‘Lt~%,o,‘+

g X=X
gé:tan][i(‘R Lj/}!
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J//UJL:‘

:LPJ;LétﬁfJ L2 5L s
p=vi=(v, sinwt)x[i, sin(et+¢)]

m m

_ m m

[cosgai cos(2ot + ¢)] (97.37)

Gre sl U9 K/'u)j})Z:h..jl.ﬁu:/’)é':(7.37]&'}V‘/)£6(J£/}'{flf&/{ug
Dot BT RSTg D pobl € e B =S e B

ENVECE
Ui U L
P _ _—mom Zmim ~og ~“m_ _m_ cos
RN N A
=V Icos¢ [7.38(a)]
:+Cﬁ@u5fé’/J’
P=1I*>Zcos¢ [7.38(b)]

o ar,ﬂ;/ééyjjéut.ﬁ.g_uﬁ’dtgﬁiyﬂ,!Zg,,.;‘/uggmn}.}yug.w
Ui S Te 31 Power factor)} 7 s cos glic BefL S
s
ey Sl L“Uw'/ (Resistive) (5] 17 )’/Ru‘d Yy / .f/ G
—c KL lecos g=1 =0t
ﬁ?:n*’/{.g.s/pwu,g.é/u: .:f//!:.:f/ Gl i &ytlu")l}:(ii)ajf
1 é/b/m/,ncos pmoid e b £ J/'/;" s L oSl 5,,,@3 Z L
—e b (watuesswu_,wu”f ﬂu/uuu/,/u/u* PRI
G (7.38)z Iskrssk oa> e 2 2 LOR s A LT ’},U“LCR (i) =
ol LJ://‘/fu"’ J RCLLRC LRLJ& Jle ¢ = tan” 1 XXy UWfL dla
-‘Lt'ﬂuf/’fdfd‘/"gjﬁgf’/d:u;/}"
cos & 1eg=0. Xe = XL =0 o (L3116l MUt 2 LORAT v)zss”
(=R b S Ml iy Mo [ P=IPZ= 1" Reslg=1

Kd/]u.l: {..«guﬁ uf*'}Lb LMJW'@LJ‘/“JA& J/.(a) 37.7Jl5"
- ULl il e b

7.7J6
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I LCR s A [ 5,, U F b L1 § 50Hz5s1283v 131:7.8 6
_ZE pHC=T96F 1=25.48mHR=30: - BT

SRR EnenL UL Al a)

G A7l (d)ssho S 4 ()

plB ot XX lend L5 fobrene ot f

X, =2 nvL

=2x3.14x50x2548x10° Q=80Q
1

X =
€T 2avC
- L &2 -a0
2x3.14xB0x796 x10
LU

Z =R +(X, - Xl =3 +(8-4)

=5Q

. X=X
JJ2 ¢ =tan™ =S==E ()

e (%‘8) —53.1°

- rﬁu{c— éwgwé gﬁ/é,&“) A - _‘J//Q’.J "‘Ldg. ¢f U}.’.(
eSS AL (©)
P=IR

el ()

21 P = (40A) x3Q = 4800 W

7.8 )6

d//"'/}& cos¢ =cos(-53.1°) = 0.6 (d)

{gﬁ( iy :K,J/}(a)_abclpbfd’,wﬂK,l/;u"dvyfébf 7. QJV

e Lol et et ool )8 et
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1
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c‘L%/w"/.d’/'/C{g.ZLU;Z7.1 SJQ
s S emtat I
T

e e bl P (2 STy e tn e
 di W ur
o d_; Jv/x.c‘al d’}//)’q@/’.lg o~ df/:ﬂ:ﬁﬂéLﬁ/-% UJ/4 5y

.J;Z,/: Up <V, fﬁ:dy}f&):g{&wjd&o{ﬁ(}/emfaﬁpjtwﬁ'b‘a

Gl G’.’AJL
q di

L Pl
ki (7.39)

. = d
“AJ“(‘L Cyr 3ol ice b [44q.{z{/) = d—? (xR s

I‘a&lgn(7.39)obl/

d’ 1
9 4 Eq =0 (7.40)

) d2 .
S bl L 2 $F T ol x=0: F bl

Uz b E L @osid S (l Loy yfféuﬂ-§.gn,u

Wy = ﬁ (7.41)
e l:’n'gj“ K & )J: 5..%0//?/)1’ V(’J LA L =l
q=0y cos(ayt +¢) (7.42)

Iéj,u’l:qz 4, 4t=of)£‘¢ﬁ>’jg¢/}|‘¢/}y]ld/qc 4y, utﬁ

Lm0y Ligef=0L cos f=1

i

U=0,K == mvl,, U#0.K#0 U=% KA®, K =0

(c) (d) (e)

ce VWSt ool el e e e ol et 2 piefiir 195
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q = q,, cos(aw,t) (7.43)

e bl i[% -%} e

i =1, sin(wyt) (7.44)

i = @, ‘Ulﬂ
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