ET 7

gcqTadl ¥

7.1 iRt

37el Tk T AT (de) Fidl T TRy Fidl 9 ge qituel W faem fhe @1 g9
o WY T gIeH i e # ufeds €T gran qenfa, wwa o @ uRafia e arett
st 3R dicedisl &1 fier T 31 a1d 81 89R SN U SR § U S orel
& T W™ (electric mains supply) Tk UH & dieedl &1 9d € S &0 o
¥ S %l (sine function) &1 4ifd aRafdd giar 21 T dieedl 1 gerad (ac)
Fear qen feret aftae o 5ok grI ST=ferd 9l S Fearad! &7 (ac o) * Fed 8
STl TS Sgd Fferaal 1 g6 STANT hid B 98 O Afenter & fu ac dieedr 1
& SEvThdl eIl B1 39T Y& FROT 7% ¢ b safurshier faga wufEi gro o= S
T T Sofl gearerd! o1 o &9 § € Gt we foafd eidt 81 de W ac & S
1 Sl &U S 1 G&1 %R0 98 € foh ac dieedisii w1 JHwEl g @ 9
TS erdl o WY Ueh dieedl ¥ O dicedl § S%al ST Hehdl €1 9ok i ac
o w9 H el IR qoF A ol 1 GYI0 off STdemehd A Gl g1 81 e
o ufuY T sifaerero gefiid wiar ¢ e Suan 2f e Sfed o o 1 et
Ieh il | fohan STar 21 Serewone, w/a B 1o el i 3T HuEE WYE 9
TAEERE Y ® dl ac IR9 & T fafere qur 1 @9 39 € S SH ome ol |
Y TF © foeh eeaed oy 39 e o

* ac dieedl Td ac YN, 3 SN SEG TS SYYH €, i ek Wik e € wE:
‘yeTedt U Sieedl’ Ud CYeIedt O O q9 off HoRdiaR ac WY o ST{UR TR Sl
%A uREfda g ol dga T w1 e i o T gl A wiehtd o g € TR
T AN § 9 gafad qRAret 1 g STl STl 3Heh SAfafied, W uge g dra
IR dieedr w1 aed Q@ fage & dw v g R
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T Sifqent

7.2 Ufaligeh WX Uged ac dieedl

7.1 9 ac dieedl 9 ¢ ¥ ST Wialee R < T 1 9Ray
@ ® ac 9 1 Hehd o8 © 81 7T €9 Tk TH G &1 &1
FLR T S oA i & ot Sawid w9 § uRadaeiia faserat
IO F B, qA 6 78 favaia T8 ac dieedr @t e s
2, fFrefafed R § =ea fea So

v =0, sinwt (7.1)

7T v, A faweia 1 AW TS o $HHT FIUF I 2|

THeRIeT 2T (1856 - 1943)
Gfefen- 3Rt o oRAIfeh, enfersahat
e wfawEr sAfw gasia &
H FAR F AR faEr F
ERRE &9 H e oAl e
AT T MR o1 fSeh SR
forega wifert o g & et e
el 7 a&geti o Afafie, IO
W,ac?ﬁﬁﬁ@ﬁﬁm;

.~ :

form 7.1 9fas® W 9gF ac dieed

Yfaiereh | Yafed 84 el &R 1 | T i o faU 89

e, ofifas qen s aga
IYHION W T aTelt 3= gha
WU Feelt (ST FHeelt)
afawpRr ot 3=A R Jawa
& % SI T I AH STk T

et 7.1 # <wiie g wRuy W e w1 ed f=m ) e() =0
(T@Ug 3.13 3@) @ F ¢ 988 ed o B €

v, sinwt =iR

o @ T R

forx 7.2 g afdes A dieed

Td UN T @ hen § € fAfEs,

T e 3fees wE: T A
g | o €l

234

v
) i=-sinwt
2| R

ek R f1efdieh §, 29 3 G0l ohi 30 WehR o5 Y Tehel © ¢

i=1i,sinwt (7.2)

TET ¥R A i ok o g ©

iy = (7.3)

EIeRTOT (7.3) 319 1 2 © S gieRieehl o 9ehio § ac Td de
TR 1 dleedrell & T THE &9 9 @] e g1 Hehor (7.1) T
TR (7.2) mmﬁﬁﬁmmwéﬁm%aﬁamnﬁm
T 39 yefed g arelt O ! fos 7.2 § 999 % %o o 9 H ofafad
foran T 21 39 qeg R foeie o e fof o v @ 9 & I, e T
Afershas wHT ot fearfaat wre-we & ure et 81 31d: T © o e
Td YN TH TR o 919 GAA el | 2l

TH 2@ § T Yo aiteedl & wifd & o/ off S-aswg w9 § gitefdd
Bt 2 iR qeTER € Y = § gHe HAcHE Ud RN W W e
1 37 U Guul ek W ATcelfvreh )T | T A I eIl @ el e OR
I T B1 9enfy W o g @ 39 9 o e o1 e € fR o w

et HeA v o 9 €, IR e St ot e 7@l €l @ 1 St TR e
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S € [t i°R §R1 <45 el @ @R 2 (SN gad oA € Bl
2 AR i ¥ B A HOMH®) W R a7, 7 R i e
s ferdt gfadierd o ac ¥R YaTfed @it € @ S @r9d e Sgd
TS 1 &9 B B

yfeRiermdl o &ifd B et arcetforer Sifer =it ©

p=i’R=i’> Rsin® ot (7 .4)
T GHT IF H p 1 IS WA B
p=<i’R>=<i2Rsin® ot > [7.5(a)]

STl fohdt 18R & TR ol W@ (Rl p) SHHT °ieg A s
H ® T <......> T8 Giad FI © T RIS o SIS HT AR H
e fean e 21 4R 2, w6 R frea e @

p=i2R < sin® ot > [7.5(b)]
Frenrorfadta weafient sin? ot = (1/2) (1- cos 2t), T SN
FH W< sin® wt>=(1/2) (1- < cos 20t >) ﬂﬁ%< cos2mt >

= 0**, gHifeTg
< sin? ot > = L
2
3d:,
- 1,
p= ElmR [7.5(c)]

ac i ol I ®Y H = wH o fauw fS9d de wifem
(P= 2R) %! e a1 Sl @ o0 o Ueh fo1 | 1 SYFM
foren < & 59 o arey T (rms) 1¥aE 996 (effective) HN
(ot 7.3) ed € SR 39 [ st 131 fAfée fofan s 21

i

o 7.3 rms 4 [, Rewemi i 9 6=
SR Feiferd

it ARETETSY (1846 - 1914)
fesum 1 qa o Yot uw
% Y@ TaER| oTd: fesum &
ool AT Tea TEIEH | 3h
e G gaT Ay w1 qul
forgar o for et G Areifirent
o g1 H & Sgdig wfass w1 geit
Bl S v AW arell giag
T T TG T SR Fehien
T T 3 ST(THReh] T TeIedt
R "X e 3= dieedl R fagd
YR o HYUUT Hee TR oh
foepme = foa frgea foran, foed
9 A W YR W T
TR el

=0.707 i,

+  foRdl BoM F () F1 gEEEi TH TeEEE A R % o 97 © <F(t)>=%jF(t)dt

B 1[sin 20t |
. <coszwt>=ljcoszwtdt=—{Sm w} =
T, TL 20 J, 20T

2022-23

1 [sin 20T -0]=0

&
—
Qo
=
o
|

p—
O
p—
e
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33T 7.1

U 9 YR o R 9 ©

1=\ - %ii:il

J2
=0.707 1, (7.6)
[ & U5 4 =ad & 1 P g fAfss ae wife
P=1_0=%i§1R=12R (7.7)
T YR, rms dleed 3 F9TEl gieedr i 9 e N ©
U
V=5 =0.707 v, (7.8)
THIHT (7.3) o RN |
v, = imR

U, i, R

s =
o™l V=IR (7.9)

TR0 (7.9) ac ¥R T§ ac dicedl o o9 Ha¥ adidt @ S de § 27 TRmN o
G % 9 & ¢ F8 rms TH FT STEHURON o @ it 71 rms T % 99 H,
ac uRuel % fau wifed 1 ST (7.7) W6 oW 99 dieedl 1 Gy 98 © S de
o fau = 2
T IE o ac UM 1 376 rms AF o &) § 797 3R e fohan Su) Sereeond
el 3gfd ® 220 V dieedl %1 rms HH € fS@en et um 2

v, =2 V= (1.414)(220V) =311V

arErd |, [ A6l rms ¥R 39 de 9N % TAqed € S 9l qed vtk 1 ha
S YeATedl o T 81 FHIRTT (7.7) i FrefetEad 9 § o Ted s Hehd g

P=V*/R=1V (H&V=IR

IETET0T 7.1 T oA siedl 220V MYfG WR 100W IfsRd 39 o forg s = 2
(a) Fed T YfqUH; (b) Wi 1 BRER aicedr wd (c) o« | gaifed 8 el rms &R
A i)
T
(a) & 2 P= 100 W TS V=220 VI 5 &I IRy ¢ :

_Vv' _(220V)

= =4840
P 100 W

(b) EId i R Sieed
v =2V =311V
(© f# P=1V

_P_100W
V' 220V

= 0.450A
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P2 CLIRSIR

7.3 ac 9WT UG qieedl &l Uil 99T gRT Hegur—

HeATHHSIR (ST )

fuset sam ® g g fF fFe afddiue o yanfed €M arefll «m den ac dieed
FOM el | @d 1 T Uk, WUl 1o $9eh HaSH Je uiae o Q@ el et

21 ac TRUY ¥ YR TG dicedl % o9 FHell Hau 9

% o 70 o 1 RN 1 ST # &1 BeR fad v,sin o, - y

o SHANT T ac T 1 R TRAAEF o Sl (-

Hot S T fot 7.4 o <t w0 2, ww wiew € S
Ha forg o afd: S0 o 0@ o e 81 e v

TE [ o SR 92 ST6hd 9 9 giad-id T
v TS | e W@ 2 Bed V US I o uRem g
AR AREN o6 S e R E v e i
frefd w B o 7.4() fo9 7.1 & @@ Tt

(@) (b)

i < fol @ St ac dicedr ®1, f6elt &0 e, W, oz 7.4 (o) Fom 7.1 wvin qu wfme & fon tew

Sieedl Td ¥ o Hord 3R IR IREfies Hey et
| Siced TH UW % B o1e W uAd sefd v
sinot T i sin ot, FA:, SH &7 faR W aeed

ARG (b) v T i @t & = WF|

Td YN o O et atd Bl S-S o egfh o @ ol e ® e 7.4(b) ® <9

T o S B B

51 7.4(a) 9 B9 T T Wb ¢ o iaiyeh o foIq i V us 1T € fewm
H id &1 TH T GH B 21 8 o1 ® T dicedl T ¥R o <t dhell i1 I

Bl 2l

7.4 W& W Yged ac dieedl

9 7.5 Uh Wk o 90 W o ac Gid <gifd 81 9 Wk 5
AU § o AR T oSS @l Uiy BT §, Sifhd U8l 8H U8
a1 R 3@ U 1 gfY 0 ©1 erd: T uRue fays
WacqﬁqQ%lﬂWﬁF@Haﬁﬁﬁa?aﬁHmv=vm
sinwt & itk IRue ¥ H1E gfadees T 81 frars o fem
Y e®)=0, % sHEM FE ¥

di

v—-L—=0
di (7.10)

T THIRT H1 T 9% W § T HE emf ®, TS LI
1 -kl | TS g ot o o 1 ST w3 o

) L

forg 7.5 W& ¥ Y91 TF ac @

* 7l ac URuY ® dicedl Td ¥R 1 Yol Hd Gieeli-thed grT et fohar wmar €, et
g A wiey 7 €1 9 ey e €)1 e 9% 2, foh eadt w9 9 ufafdd g stfae
FAT TH AW T ®9 W SH YHR GARd 2§ S8 R 3= R u el At
HUiA Gfeel o gam| sTadl €9 9 uRafad g areft sifee IR 61, o afe g fefa
HE 9 89 T AE F1 A T W fafy gR, T Ted 9 € A6 A9 S 9@ el

F HHd B
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ac uftuer oF 319, R, L 99T C Ud RLC SUN-URUY & el 3@l | Hefed quret gsia femor

http://www.animations.physics.unsw.edu.au/jw/AC.html

D

e g1 ® (TS 6) | THIRT (7. 1) T HHIH0T (7.10) i HAISHT FH T
ﬂ—E—v—msina)t
dt L L (7.11)

G (7.11) § T |ited @ o o (o) o e Sientor So 1 TE e
B =feT f 3! Yaord, di/dt T S ®9 § gRed-eie i 8 st Wi
Siced o TN WEM bl § Tdl 81 SR et ST v /L ER WIS B 81 R
A 9 T o o, 89 di/dt 1 T99 o The gEehfeld H €,

di

Uy [,
adt = j sin(wt)dt

O 7Y 9w B ©
iZ—U—mCOS((Dt)-‘rW
oL

T Gl erdish b1 foren, o o6t foren gt & 31 g% wwa W s 72 e
<Jfeh, Wi 1 emf YT % URd: FHEAE ©9 § <o Ll €; 98 N, S 58k HRol
Tedt B, 9t Tufida ® 9 <o w81 SFd: 7 d o1 i e FeEd, 78 g6
W 3R T aren rage, sifde § o 1 gHieiy, SHehe Fedis 1 7F
Bl B

—cos(wt) = sin(a)t— g) , fod

i=i sin(wt—z)
T i, =%meémﬁmwﬁﬁu¢w%,sﬁ R 1T Ffereird w1 S
? T T X, 5N T F

X, =L (7.13)

Td, ¥ 1 M © :

e (7. 14)

T HieeT ot foad o8l € o wfekier S SIR 3Rt SI Ak 31 (Q) B 1 T
Hierd T s W giue § o i o9 € FEha s @S9 ufiiy T
IS Wiokige qRael H| W Ufaed, SR T YR Hi STghd oF STIRATA
2T 2l

I dieedl Td Weh | Yalfed &M arelt ¥R o SHIhl (7.1) TS (7.12) T g 9
TE T Bl ® o U sliteedn | n/2 e (1/4) 5% 98 Wt 21 6 7.6 (@) WA
TR O ¢, &1 W, Sieedl TS R Her i 81 U HeR I deedl HoR V E /2 T
B 9 3% o AN W aHed feen § gl #Ud € @ 3 dieedl T6 U S e § S
HHL: FHH (7.1) TS (7.12) SR =k 1 Sl € IR S ot 7.6 (b) & <wifan
T R
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TSt o

H RN

Rk . ¢ .
. , .
d L4 .
: - >
R4 oY . 2T ¢

I 4 . .
-------------------------- .-t .
. L
i,sin(wt,-m/2) -

(a) (b)

forx 7.6 () o 7.5 © <@1U U 9wy 1 SR STR™
(b) vTE { T @t o ST TF|

%ﬂi@ﬁ%ﬁm,sﬂmaﬁaﬁm%ﬁmmmg=%ﬁ} & qTE ST

SAfURaH | 1 UT L 21 SO @1 foh Uk Uk W U= aidm © S e R SH
YR R e @ S8 de Ry § gfalie hedr 81 W, o 9faiy 1 e 8 3y
off viferd = Bidl 87 TS, TEhT Tl oM 61 FI

S ) ST AT W

p.=iv=i, sin(a)t—g]x v, sin (at)

= —i,,v,, cos(wt)sin(wt)

i v
= - Tgin(2wt
7 sin (201)

3: TH R =k § HeA ufe

P, = <— im;’m sin(2wt)>

= —i’"%@in(%ot)) =0

Hifeh, Th R = § sin(2t) T T IF €Al €
AT T [ T A [HE Wk I qd AreT i q g gl g
o1 7.7 W 5@ a1 & fagar o g ™ R

SETEY01 7.2 25.0 mH %1 T I[5 Wk 220 Vo T U0 9 Se1 21 9% g &1
3mgfd 50 Hz & df utue 1 WRehia 9fasmd Td rms ¥R 1A Shifsu)

T Weia yfqema

X, =2nvL=2x3.14x50x25x10° Q
=7.85Q
Ry H rms HW

vV 220V

—— =22 _98A
X, 7.85Q

G'L Inr21be
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0-1 Fealt | yarfed aH arcll ¥ i, St heett | fog
AT YA HT B, A 9 Afeshad AF q dedl
B T @ Tenfd et € stefd i gafed e
B g9t T Yo feerfq o o, dicedr wd uw SHT
¥TCHeR I €, 3Td: SehT UM% p e el 2l
gid @ ol a9y gl

1-2 el | yarfed g arel o A+ off oA
? W HH B W R Y Wk ok 3fd W wie
fargaferd 81 Sl © @I et oled 3T @1 Sl 2
ezl v TS € (FTeh di/dt s JH FOTHS
21 ©) dieed T R 1 U BT Bl
2 IR & Giq @ e 51 A 8l

Ficedl/ R 1 TH Uf =) A FIT o 4RT dieear § 9 7

2-3 Y { HOTH 81 St & 3feffd =g fag B o yomm
1 fog A Y a1 ot 1 Hifen o w1 fem awat
T 7, 99% % yd ff 95 9§ ¥R S e
Tl FUTCH 81 S © 37d: Sh1 Ul p G
B Foll eIy gl &

240

3-4 ¥R i %Y T 7 R4 R &N IF & S 2
4 W wie fagaiand g S ¢ qen %o 4 2
dicedl UFlAs T YN RUMHS 21 37d: I
SO B1 S Foff 2-3 T & SR STaIifed g%
eft il Gid ! 99 e & St gl
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TSt o

7.5 HaIRT W Yga ac dieedn

51 7.8 o Tk G ac uRaer giian w2 € e sherel Tk Guiisl Tk U@ ac G
£ ¥ 1 & S dieed v = v, sin ot IH B 2
BT R e i
2 o THH W, IW STeushil o g € Weted gl © S Gt
1 T W TS Bl 2, 3ok de favwaia 9l 2, S G
w1 foliy s B ereffd de uRy o SH-sA Gy emafi
B © g% URUY ¥R WG I © AU STk YR H g@ E—e
oy tar 81 9 Gfis g @l STmaf¥r &1 ST @ dt wfiwe
¥ o iR & I & S 2
e HUTG 1 ac Hid o Sel s 8, St o oo 7.8
T T R A 98 R 1 FERE il €, W STeNl o e fox 7.8 ©F Tuife § W& ac deed
1 T TE Aehell LT €1 Hifeh R Gk 37 ok | FeArafed
Bl € Ui off ik 9 § Saf¥Ta d Sai e 21 w9 fo R e ¢ W
GIRE T TR g 21 @ SR & R o o9 dwefors aieed ©,

v=1 (7.15)

fore@™ & U g & SR, Wi U6 i o fad o s dicednd gqH ©, o:
vmsina)tzg
C
mmmmw%m%ﬁaﬁuhi—?mmﬂm%
izi(vaSina)t)szvm cos(wt)

Ha#, cos(wt) = sin(wt+g), F1 3TN FH ¥ 89 W T,

i=i sin (wt+g) (7.16)

T, ACAREE R 1 AW i = oCv,, T TR &0

D,

{ —_ Um
"1/ 00
% &9 | fod ok fogs afuesta ey o qegedt ¥ = v, /R ¥ q& FE @l
& U € TR (1/0C) 1 gffent gfadier St & 21 s8en] Genia gfaemd sed 8 @i
X ¥ frefim w2
X=1/0C (7.17)

3Td: YT T T T,
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Gutfeta feem w1 faad o2t & S iy &1 @ik
- THH1 S A 3 (Q) T W gfemg S R
4 R A fagls wuifeha uftue o ur = f=bE =@ 8 S9
: . forTs feRreenta afae H wfadier, W sHert 99 eTgha

i sin(wt+m/2)

(a)

T N R e ]
THIRIOT (7.16) i Wi dicedl i THIH (7.1)

Y qoil % R 89 W € TR U, dieedl @ /2
(b) STRTHT it €1 Fo 7.9 () heft &0 ¢, R FoR eT@

o 7.9 (o) Fo3 7.7 # =i 0 AR FOES AE qerien @1 7w ¥R BOR I, Sieedl HSRV 8 /2 Hiv
(b) v TS {1 T S W I ST ¥ W o amEd o R 71 A 7.9 (),

242

3qlglul 7.3

33Tl 7.4

dieed] Td UR | G9Y o WY € ael qiedd <iidl 21 g9 2@ ¢ ok HN, sieed
HT o | AR Tughlc Teel SAfRdd A T80T HLd T
HeTfe B Ty e W,
p.=iv=1i cos(wv, sin(wi)
=1 v _cos(ot) sin(wi)

- im;m sin(2ot) (7.19)
3d: Hfs o Yo |, H1eg i

P, = <lm§m sin(2wt)> - %(sin(zwt» -0

Hifh T qoi =k W <sin (200> = 0, 751 7.10 9T R ¥ =ar/E < 2
T YR B9 2@d 2 T Uk o Yt H o, dieedl 9 /2 10 YR T g
% YR | YN, Seedl 9 n/2 FHI0 ST B 2

IATEI0T 7.3 T w9 forelt Gonfesr o @i gofisrm o €1 21 de T ac HASHl o
fore oo Yol 6t gngfaa HIST) Tw YHor § Jaet fh Ui @t enfar &y
FH HT T A SN2

T ST G o @1l fort de Ui 1 Sted € df G s e @ ok sueh
9ol STEYH o 9 URY I YR yelfed T el 3R ofq wehyT e e 2
T AMA B CHl HY FW W FHis IRadT T MM ac Td o A, G
(1/ oC) TG giaema @ € SR 9Ruy § or gerfed et €1 aRoma: ofq
T <M C i A HE § Fia=ma 5@ 3R o9 Teel i gorl o <iftd o ekt
g

IETETUT 7.4 15.0 uF 1 Th GG, 220V, 50 Hz Fid | gl @0 81 99 &
G gfdema ik o yarfed e ol (rms T8 RER) &/ &1 7F saRy)
g Mg i I AT o SE At Wi giiem SR o) o 6 W SR g9
B2

T GG gfaem 2,

1 1

= =S 5 = 212 Q
2nvC 27n(50Hz)(15.0 x107°F)

Xe
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G

0-1 ¥ { ST, STER Felfed eidl € Tai 0 W Aferehad /M
Y1 W I e I B e A HFE Bl @ Sefs wie B
T SRUCHE 3TET g 9&dl & S 1 W AHTH 8 S @
el ¥R S ' S @1 e v, = q/C SEY g % G
TAA FHell H WAl T I 1 W YA 7 IR OAR R
dieedl Sl U Bl €1 3Td: p = v, ¥FcHeR Bl 39
Serd =% ° 8-S GHIRT SEfd glar &, 98 §id 9
ol AT HT Bl

@

SATEYH ICEEER]
0 1

1-2 R0 i 1 {90 Sofe St 81 wfed e g @ S
2 reffa Gl =9 <o =% o forafSia & St 81 seedn
FY T S 2 W AHS S @ 2| U B
37d: VIl S ST UM €, FUMCH il 81 0-1 =er
=% § g S 39 S 9% d ar9g faer S gl

EIcHEl fagsia
3 4

e/ <R/ AR/LfE &1 Th qoi =k | 2 ST o o) dieed! &1 qo 1 o St 21

A B

- 1k

2-3 Fifeh ¥R i AW B ! 3 aedt €, Gl fauda o
o WY AR Bl 7, 31efd W B W S T Wi
A T BT 369 3TH ol 81 R Td aieedl <M €
U Bid § | Seh1 UMhel p UTcHe 81 39 = =Ieh
o e il Sawifyd i 2l

@

forg 7.10 T Tuifa =1 31EyH wd fREyE|

@

3-4 8013 T YN (] TS9N § SHA 81 a1 © 3N I8
BYUA S 3R yaIfed g1 el &1 Ufed e 991 8
Sl € 3R dieedl v, 1 IRATT HH 8 Sl 81 5" 4 W
Tefet quid: STaferd &1 S 2 df v, %1 A I @ S
21 wifeR BUTcHes il @ 3R 2-3 & a9ifid o @id &1
ar9g wlier 5 St 81 el iy Sof I

243

2022-23



r‘msﬂm%

V. _ 220V
X, 2120

R o ©
i =~2I=(1.41)1.04A)=1.47A
g YR +1.47A TS ~1.47 A % = o Ht € 3R dieed 9 n/2 HI0r ST

Bl 2

aﬁm?dﬁ%ﬁmaﬁﬁaﬁsﬁauﬁwwmww%,wﬁum:mm
B S 2

ISTET0T 7.5 Teh Th1¥l aodl 3R Ush Giel heell Ieh, Teh sheil afed, fom o gwie
AR, Th ac 9id § g U &) feorw 1 o & f&an 70 ® iR s 95a 99
T TR F BT W Fee S Foe FE S 2

=1.04A

30l 7.4

()

fem7.11
T I G HUA THT FehI¥1 sod T =TH (a) el © (b) Tl € (c) STuRafia et
21 ®R0 GfEd sw S
TA S-S e T T FEAl B YAV hIA ¢ FSA & I BT gah & 39
oIfehd T 31 8 TTEQ Sl o 3 Fawia & 5 Sl 81 37d: hecll i Ylehed
g A1 €| IR : SHeel 1 Wt HiaE §g Sl €1 39 WehR Wge ac dieedl
1 SRR 9T YRk ok TERi ok <fter qorelt &1 Sl © 31k sodl o il o sfer diieean
%1 & Wl 81 3: sSod i i % & St 2

7.6 giviteg LCR iUy W Wge ac dieedl

95 7.12, ac 9id ¢ ¥ g1 Juftag LCR uRuel <wifal 21 9eel &1 & wifd g9 ac 9
%1 dieedl v = v_sin @t Ad 2]

R If i | 1w g wd fFdt e ¢ W gy o
——— ANMA————
Yenfed ¥ § © o fevaEi® ae fram 9

331Ul 7.5

di ... q _

8@ —— LE+1R+E_U (7.20)

T drcelliTeh YN { SR W edred siteedl v o wY
L TUHT Foll Gar Jd HE 984 o1 BH 39 GHEN F B

e 0.0 0 ) W & fau g fafemi =1 swm w301 et fafa o &9

o 7.12 Frell ac @0 @ T dofieg LOR oAb 1 ST T SR gE fafy # g weew
REERl (7.20) ! foveavIeT®: €9 ¥ A HIh i H1 B
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TSt o

7.6.1 SR 3RE gRT &

o1 7.12 W gwite 7 uftuy § gfedieren, TRk e Gunfr gofieed o 92 €) e famdt
&ro7 Ty WX qfue oF & He U ac YN, SHeh M T hell T9H &1 9 TR

i=i_sin(ot+d) (7.21)
Tel ¢ Fid o dieeal AR uftuy § yefed g orell Ur o el 21 frse srqumt
T B S HREl § S SMYUR W BH SdHH YUl 1 Teh ol TRE S|

A Ao fof THieRTT (7.21) BRI W& R 1 oW 1 Hoi I g R i
ST Uk, B, |t wd Wid o ¥l o o9 dieedistt ®i wAA: V,, Vg, V,,
e V¥ frEfra X @ e e | w9 S € 7RV, 19 wE ¥,V R I
Y /2 e 919 2 v, , 19 n/2 eom omi 21 fot

7.13(a) § V,, Vg, V, T8 I &l THfaa el Haui o6 @1l I
@ T R
S ol 1 R SV, V, TV, % T € R
U= L Ruv,, =1 X,v, =i X (7.22) VL Wt +
Rae & AT Siced Tl (7.20) 1 36 TR fora
ST Tl B
vt U =0 (7.23) Ve
9% ThoR HeY fHeh SHeaieR Seehi g ST FHiehl (@ ®)
I T, 9 T ot 7.13 () B V,, V,, V_, T [ s gt
V +V +V, =V (7.24) et (b) W V,, V, T (V, + V)

=9 Heu & fo 7.13 (b) ¥ Weqd foRan w0 21 <, & = 7.12 H <Y T AR o fere Hal

V. TEV, 939 TF & O W@ | 3R T g T famdia

feemett & 2 €, ST TF THS BOR (V,, + V,) & €9 ¥ FaAfSq foman <1 wehen &
et afmmn |v,, - v, | &1 21 5 v 58 Twem B & i 9 fefaa e
T € e SV T (V + V) €, TEANIRE ¥ 5,

UT?’[ = U122m + (UCm ~Urm )2
Tt (7.22) Wo,, |, v, W v, o TH T&E GHIH H WH W

V2 =(i,R?+ (i, X.—i X, )

=2 [R*+(Xc - X, )]

. Uy,
o m T \/Rz (X, _XL)z [7.25(a)]

fordt afaer & gfeiy ¥ 9Aqead o STHR W 89 ac IR9Y o faw gfaarr, Z o=
I 39 | omd

—
n=— [7.25(0)]

Tl Z = R + (X, - X, ) (7.26) 245
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¢

Hfeh ORI Wed HoR V,, o HHIER Bl 8, hell BV ¢V TV o o
I § S Fad 7.14 o STHR W SHHT WA J1G fRA S Eehal @

vLm

15) —
URm

) THERTOT (7.22) T ST hE W,

(7.27)
| R

|

) IRl (7.26) T (7.27) 1 WEE 90 o7 (7.14) 9 w&qa fan =0

A }‘7¢4{/v

! R !
o 7.14 wfwemn sma B TE Ylarer SRE Feddl T I8 Tk A s 7 forehr i 221

GHIFT0T 7.25(a) KT 1 ST ST & T G0l (7.27) § HAH

1 T U Bl B 3ok @1l fHere) gt (7.21) yola: Hiée e S #1

AR X, > X, ¢ HFIHE Bl € a1 GRu H RATch AeeR Y 8 W g
aftomeq: aRee o S sieedt | o7 @ S 21 A X, < X,, ¢ KON w6 ¢
N URuel 1 Teh 1 HeeR Y@ Bl Sl 21 URonHd: qRue § ¢R G dieedl § 99
B St 2

o 7.15, X > X, % T o foTT HoR 3@ € 3R T8 0t F T v T
o B ool qiEds o g 2

T YR, Bl doh-ish 1 SYAN Hich, B
guiigg LCR 99 # 4R &1 &M TS el A1
FL ol 81 AR ac el o favewor =t 39 fafu
o o S € yem al 7 fF e emE yRiYw

(a)

246

o2 7.15 () V& I & faw &R 3RE@
(b) gvfielg LCR Uftuel o fquwtoh @ v T4 iH
wfgdd g At ME (TRE X, > X)) |

forn o 8) o Hhd € SR fafe= o o ot

Tfereh RV 3L GU STRT- ST Hord STR@ a1
(b) Gohd 21 59 YR YT B Sl 7T ST 567 hed
gl T8 HIE AuH A TEl Bl THh AN Th
efforeh g7+t Bl ® S v = 0 ok foarq o @y g
2| UH T, &0 T W TR Yol g 6
AT QYT Bl 21 YA <eeRTet o UvEd &k gl o g e 8 S SR
RT3 TR0 1 90 TRl ST g1 & B fRA Sl B

7.6.2 fagewunares: T
Tftuer & foru Seedr T B,

o TR e, fee 3 o g e 3 o o
§ ; ot wgfess WM (ST fF 39 e § w9 W ¢

L9 Ric 9oy
dt C

=v,, sin ot
T A B T i = dq/dt 39, di/dt = d2q/d 2 3%, g o T=1 |, dicedl FHieho
! for TFd 7,
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d’q  _dq g
LS9, R8I 9 sinwt .
dt? dt ¢ ™ (7.28)

Ig Torell yoiifed eramfea <ot o GieRtor SiEt € ?1 [Ifaw gt (14.37(b)
hefl 11 ifeh! Tgagede ]| 9 forn o 5@ T e B,

q=q,sin(ot+06) [7.29(a)]
GIED % =g, wcos(wt + 6) [7.29(b)]
2
o % = —q,, & sin(wt + 6) [7.29(c)]
T A F GHE (7.28) § W W, ¥H UM ©
g, ®[Rcos(at + 6) + (X, — X, )sin(wt + §)] = v,, sin ot (7.30)

& T X = 1/ 0C TH X, = o LHST k1 STANT R 21 Hefiehavr (7.30) o o Taf
H 2= R +(X, - X, 80w fasia 1w,

qmwz[gcos(wt + 9)+Msin(wt + 9)} =v,, sin ot (7.31)

&d, | o R cos ¢
Z
e wz Sln¢
X,.—-X

i ¢=tan"’ % (7.32)
THHIT (7.31) B 98 0 gfaeenfyd ek Seliehiol & |,

q,®Zcos(wt+ 60— ¢) =v,, sinwt (7.33)

TH HIHOT o AT el i g i W EH UM @ T,
V,=q,0Z=1,7Z

m

&

I8!

iy =Gy @ [7.33 (a)]
W O p= o s 0=+ 7.33 (b))
Tafert uftge § o 1 Gy §

._dg _

i= 1t q,, @cos(wt+ 6)

=1i_cos(wt+ 6
dHa =i sin(wt+ ¢) (7.34)
T = 2= i [7.34 (a)]
" Z R+(X.-X.) o
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T ifqent

3d: 9ROy § ¥W o SAEH TS ol o AU faveiuunedss g ol dehish § 9T
g ¥ ol @il 2l

7.6.3 TR

gufteg RLC Ul o1 Tk Uik ATAero] ST w1 UReel 81 oAt |eft
fepTell w1 ek T aftee § e e faftre srafh 9 S %1 w9 e 21 e
Agfa 39 T 1 igplaeh gid seadl 8 a1 36 bR i g e fomet T
el G g Henfera @ et egfa e #t uepfas sgfa o wf=ee & @t
e ogd sifersr oA o @ <o HI g TN Sl S ST Tk GuRiad
ISTER I W A3 g T B1 Il K1, At HY & TRE qof fog o 3eR-3#R e
1 T Wil gia gt 21 A sean Wl w1 Frafyd gee-fael W die §
3R @i 1 g T et o Ul k1 Wiehfdeh g o ¥eR B Al e
3T e BN (AT wa 11 &1 AR 14) |

v, 3TAM T @ 3R H1 aicedl gR1 Heiferd RLC 9w o fom &9 o ¢ f
N ST,

L, L,

z JR? + (X - X, P
TIX, = 1/0C T X, = oL q: A% o I Rafa fEma s ar w fafre sfa
0, R X, = X, T Ffaner Z 1 6 =i (Z=\/R"’+O2 =R)%‘ft—rra1%|agaquf%r

FART ST el B

1
X =X,q —=qL
c L Ca)O

i —_ m

m =

(7.35)
ST SR TR URT T AW e e € 3R
THH WA §,i =v, /R

1.0

fa= 7.16 fedt RLC 9ofishy uftyey = fT @ <

Tt [ 1 9REdd @far 81 98 L= 1.00 mH, C =

\ 1.00 nF & 91 R < < STelM-37e 9 (i) R= 100

!

I

/
ST

< 0.5 \\/ (M QT (i) R= 200 Q faw v &1y ¥ o g v
=100V, 38 0 ¥ @, = (Jre) = 1.00x10°
\\\ rad/s |
—T| wo ! aco W YW AR
0.0 0.5 1.0 1.5 2.0 79 3@ € fr ST e

w,Mrad/s—>
forg 7.16 YN () R = 100 Q TF (i) R = 200 Q
% U, woh W1 1 IRecH| <A FHOn |
L =1.00 mH

248

sifeehae B 81 i i = v/ R TR 1 feurfa
0T (i) H ORI o1 IRATOT oot (i) i feafq o um
o TR | AT R

A Uiuell o TE-dE ok AN B9 ?
Seretond, ed ue et Wl o HER i fhanfafy
fordt et =1 dfeT eme YARS RIEl 9 Tohdl i
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arfimreor e #1 Ufe g sifvufed Gona, edl o woeeRor uRay ® 9 %1 s
W B, TEfeT IRy 3 Sgiaal W Eeied e ST "enar €1 Wg TRt fafime
edl Wy * A & fau eq e = gmEia s & g9 o fau gn
TR g § @ G i oifar i uRkafaa o aftey &1 sigfa st uRafaa
+ 39 feurfq & o € foF STt oA smafa sifimfea e Gohdi =1 emafa o
T SUE B S 59 UE e § d uiey § 39 fafire ed RvE 9 o 9
Tehdl 1 Mg o ¥R SAEM H1 G Afshdd g W 2

T TEqUl TF 97 37 I 72 T8 & [ SIS T UREe Shaer S=1 yRyel
5RT 95f¥7a &1 St & 5 L wa € 31 faermr gid €1 i sheer a4t LT C &
Rl & offer 7 aleear (faalid o & g7 & FRUT) T @ H (7 3t & iR
YRT ST v, /R BT & 797 e Fid dieear R & KRl & e & gereit 9t st 81
$THT 37¢f Fg g7 foh RL AT RC TR9Y ° S7T91% &l

3T @l dtgurar
guiigg LCR 9RUY T &0 =1 719,

D,

m

i 5
o 1
R°+|wL—-——
oC

IR THHT T SAHaH B 8, 56 0 = @, = 1/[LC TN I8 AfIhad T Bl €

™™ —y /R

0 @, A gt Tl o fau 9 # SEm, sHe sfushad 7H 9 %H
Bl B W AT o 89 %1 b U 0 gd € Toeen fog o e, siferenan
M 1 1/42 T {1 38 99 % fau ufwe § g aren wife g e € S e
f\%ﬁl(7.16)a?Wﬁ%ﬂ?@ﬁ%ﬁﬁw%@?ﬁﬂﬂ%,wl@%,ﬁ‘rﬁﬁ@a)oﬁt‘:ﬁq
T IR T 0, Y o1 3 A T o, o TR-SeR gufid €9 § ford € €1 &9 fora
Thd © :

0, =0, Ao

W, = 0, - A®

T I ST o i H AR 0, — 0, = 2A0 TA: URI H Je- AR Heer
1 TR (@, / 2Ac) T ST B orar BT AT HAT ST 21 Ao T Bier 2, 37
I € <AeD A1 Hentol BT
Ao % o =itk W R % fore, s < R wm-emEm i = (1/82) 0
gﬁm%m@:%m@m

. )
0N, i, = L

m 2
\/Rz + LwlL - IJ
w,C

l-;?ﬁ:arcm
V2
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250

2
GEC \/R2+(w1L— ! j = RJ2

w, C
2
Y R2+[a)1L— ]=2R2
0,
w,L - L =R
w,C
forent fora o &
(a)o+Aa))L—;=R
(v, + Aw)C
w@(ﬁﬁ)—ﬂ—%—R
0 woc(1+wj

L

o LI1+282 ] %L _p
@o 1 %
g

200

Adgar WL
0

R
Aw = E [736 (a)]

3z, SR I dI&orar
[ON w,L

oAw R [7.36 (b)]

w;L 1 U 1 o JoE Q H wEd © Q =

w,L
R

[7.36 (c)]

T [7.36 (b)] T [7.36 (c)] ¥ 79 3@ & fF 2Aw=% T:, Q T A foee
arferen B, 2A00 219ifa S foedR 1 7 a1 & w7 BN AR TS Sa1 & e
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BT @ =1/ L C 1 ST %% el [7.36(c)] 1 FHqeaIgss = 7R 9
= L THd § Q= 1/w,CR

o 7.15 9 &9 2@ ¢ T a5 g &1 dieurar &9 81 i 7 sheiel VR 6N
U B 2, uRuy st o2 g IRE Aw e Y SR o e @ © el
AT IRTY 1 FHEROT 31521 F&1 8l UL 37d: STAR a1 ¥ a0 g aikaet
1 =7 emal ot ot g e g1 gHeh faia At SR e § | uitay i =
el it erfush g iRt (7.36) @ &H @ © TR Afg Tqure unish et €,
ufd R " o1 Lo 2 o aRue &1 =gq g sifuss gl 2

IETEIUT 7.6 T 200 Q FqleF Td Th 15.0 pF uifi, fwHt 220 V, 50 Hz ac
g @ guiierd § 98 21 (a) TROS H U FT TOAT HIET; (b) TRRILE T G
o T o = (rms) Sieedl FT TOAT ST 1 37 Seedisti ST ST 90 Hid
dieed @ Aty 22 AR 8, @ 39 fatenyry &1 Feo sifsu)

T
fean @
R=200Q,C=15.0uF=15.0x10°F

V =220V, v=50Hz
(a) ¥RT F A T & U, T4 RUY Y Sfar 1 evehd 2 8l I8 o o

Z=\R*+ X2 = |R* +(27vC)?

= (2009 +(2x3.14 X 50X 15.0 X 10 °F)

= /(20000 +(212.3 Q)

=291.67Q
THfe, aiy & o #,
_V_ 220V
Z 291.50Q
(b) = R IR9Y ¥ A YR YeTfed & W €, s@le
V., =IR=(0.755A)(200Q) =151V
V., =I1X, =(0.755A)(212.3Q) =160.3V
T Sieedelt V, T V, 1 SSEioeE A 311.3 VE S 9 sieed 220 V
stferen 21 30 folienarg 1 fRieor forg gehr feman w2 S for o o o e
2, <Al dicedd THH el | e el §1 Sy Sl IRl GEAe i e e
SIg1 S Gkl 81 3 dieZaiesi § 90° w1 hell-3fa¥ erdl | STy gk AN
TRHTOT IEFIE oG9 o1 SN Hieh TG fha1 ST ekl €1 27,
VR+C=\]V1§+V02
=220V
39 YR, A I dicedisti & s o FHell-3TaT i TN | ot gU Fiakierss ue e
o Xl o off9 el dicedt WG 1 ST A1 98 Hid dieedl o SUeR & 9 S|

=0.755A
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33Tl 7.7

7.7 ac uRugi ® wifeq : yife unR

T 3@ 9% ¢ & dufieg RLC 9Rwe o Wer i€ diced v = v, sinot 30 9w §
URT Q=i sin(ot+ ¢) TEEd B T,

v . X.—-X
i =M g 4 -1| 2c L
m = ¢=tan ( R )

T F g g dreerorer YRR p

p=vi=(v, sinwt)x[i, sin(@t + ¢)|

= U’"zim [cos ¢ — cos(2at + ¢)] (7.37)

T Ui =k | HIeA Vfo GHIRT (7.37) o S U o JHT USI Rl WIS O 9 W
Bl Wehell 1 39 Sheel TEY IR € 9HA W R e ], SR gHeRl Wien 9 € (SRS
(cosine) T ¥ATcHH 3¢ THS HUNHF 3¢ ! & L a1 21) iy,

P = %cos¢ = UT;%COS¢

=V Icos¢ [7.38(a)]
T W TR ft formn s wear €

P=1?>Zcos¢ [7.38(b)]

31q: aifrd TwIeE iR, 7 ohelel dieddl Tl & W R St ® fesw 3 | e o
A0 1 A (cosine) Wt T et 21 TR cos ¢ 1 A1 T el Sl
B ey frefafad geheon wowE o5

WeRIUT (i) Flakiehid gRay : afe uftael o oheiel Y5 RE d 98 qRuY giadieesig
IRl el 21 36 IR % T ¢ = 0, cos ¢ = 1 TEH 2Mfushan Wi & Bidl 2|
WeRTUT (if) ¥ W1T ¥al &Rty gRye : Afs afuer ¥ hael U ek 3Tefl
Gt 8l 89 SMd € b oW e slieedl o &= el el /2 il 81 3Efey
cos ¢ = 0 3R 3HfeT Tl uftqe § o yerfed gl @ df off i vifem & et e
T U H h-h F@ETT R S HE S 2

WeRYUT (iii) 795 LCR TRTe : forelt LCR uftuer o vifea & gHieheon (7.38) &
STER B 81 78 ¢ = tan™' (X,- X,)/ R 3%: et RLA RC A1 RCLIRGI & ¢
IR B Fehdl 71 37 ufwel § off vifed hae gfekiee o & eifaa e R
YeRIUT (iv) LCR 9R9Y 7 s73re feifq @ oife &7 : 1 &1 fearfd § X - X,= 0
T ¢ = 0 39feTT cos¢ = 1 Wd P =[?Z= > R 31dfq uRuey ® sifyeran wifed (R
ez §) AR 1 fefa § af@ e 2

IR 7.7 (a) Topa vifem o ufges o fou wged 8 ot ufteri ® f= wifsm
TUTieh, WUTOT W SAferen ot w1 &t B, €T ear B1 SEeh SR TR

(b) ufkaer 1 vIfeR oM, UT: URaer | UG TH o G 1 START FHieh R
S Gehdl &1 IE q2 HHSEU
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Tl (@) BH SId € T P=1V cos ¢ T&i cos ¢ IRt T &1 & T dieeal W aifsd
wIfed &t SAYfd o AT AfE cos ¢ T A FH SN @ 6 I UG H & H1 7H
M TS T 3HY Hynvr H ifusk wifed &/ (PR) BT

(b) 9 T foret aftgy & e [ dieear @ g0l 018 @t € A 39 ufy & feg
cos §=R/Z

B VIfeRd 0Tk o1 YU HT ST AH 1 1 3R T T Fehd @ foreen foq Z a1
UM RE! I8 A6 ST TS| I8 STeA(ed ohd il 8, 75T oo gr 58 ¥ogH &l
T | UR I 6 & wehi # foiif aed € 1) o dteed v feam o T

VA

I, (0) I,

o717

I, Seed &1 wieer e 11, ST S ST 7.7 § ¥ b ¢, e e FEem
€ iifeh ¥R o TH Heh o WG HIE Wi & T Sl I, h1 VIR Fesh skl Sl
2, Fifer g8 dieedl o e A el § € IR $6 o @iy ey § wfe e gk 2l

74 foveion @ 78 Ty @ & afg en wifer Toies o Qo o1 = A gesE g
YR I i S o SO ST SEH ORI, GRS R 9e) gk o
SUGH HH h1 GG FHIR hH | FAISTS FT &M aAfeh I, T 1, Th-F8 i
e 2 e SR Puwell 9 W1V & wehl

ISTEI0T 7.8 283 V ¥R dieedl wd 50 Hz 9 i Tk SAEhid dicedl Th
Jufteg LCR 9w @ SE1 ® f5@® R=3 Q, L = 25.48 mH, Td C = 796 uF 2|
1A I () TRUY T gfdanen; (b) 9id o fa¥ o6 o= ol ateear @ gk §
Yaifed BF aTelt & o s hell-3F@; () IR § i aren Sifed-&/; e (d) oifea
[T |
5l
() 99 T HfqaTen G 3 o fAQ Tee W X, T X, 1 TOAT H|
X, =2mvL
=2x3.14 x50 X 25.48 X 10 Q =8 Q
1
¢~ 2zve
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3310l 7.8

33Tg0l 7.9

2x%x3.14x50x796 x10°°

THfeT,

Z= R +(X, - X P =32 +(8-4F
=50

(b) FHeM-3AM, ¢ = tan™!

XC_XL
R

=tan* (%) =-53.1°

<tk ¢ 1 T HOMHE 7, RIS H oW W % R & e deear § 0 @ €
(c) uftwy o wife em,
P=I’R
- Iziizi(@
V2 2\
3d:, P = (40A)> x3Q =4800W
(d) @If 7o =cos ¢ = cos(-53.1°) = 0.6

)=4OA

IETET0T 7.9 A1 5 4d Seewer § ofta g 6t egf aRedqeie 21 (a) 9 &t
forg eTgfa W ATTR M (b) SR T TR | Yqane, ¥R TS &ifad viferd &t
UM RIS

'A
(a) 9% Mg 59 W TR e,

1 1
. = =
° JLC 2548x107°x796x10°

=222.1rad/s

vo=o_ 22L1 p g5 4h,
o1 2x3.14

(b) TR i fearfq & wfcamen, Z wfadier, R o =eR &t @ 37d:
Z=R=3Q

SR feafd § rms ¥R

V VvV (283)1
=—=—=|222|-=66.7A
Z R (ﬁj3

R feafa o wifem &=

P=1I*xR=(66.7)> x3=13.35 kW
T YUl H 379 3@ Tehd © TR SR feufa o wifsm e S 7.8 ® g
vife & o eaferh 2
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IETEAT 7.10 TR T8 TE8 W Huan Rl 9, fordlt Afe &l 41g-Tg=e o §R
T H TSR Sl B 1 A SHok UG HIE U1g F o a5 ®, Al U1 GEeh d T e
e oIl B1 9% SgEE fRg fagid | w1 F7d 22

T U1 GguF ac UREel ® AR & fagid W #rE i B1 S@ oy fRdt ug
= ¥ ToRd € dl arkdd H 31 3 I drell U hgcll ¥ it ToRd &1 U8
Fecll Th UE g Geie 9 Sl g @ e wren ufy S w5 feufa
H g 81 5T 3119 S H o ikl sheell ¥ ToRd @ dl ufuy &1 wfqeren qiafda
B S ®, gRomHEeEy gitae ¥ garfed g arelt ur | el aiterdq g 21 U
T I8 IR HY(Ad S 8 TS SelaeiTeh Ufuferhl % HROT Sl i e e
B 1

7.8 LC e

T A € foh U Wl o Uk TRk HASl: SEd TS Gehid Sl Wied Y Tehd
T 59 Tk (TE U SERE) HUie T Wk o | Siel S @ df
il T ey U URuY H UN, agd <ol i odt € giEre

OT°L ln:2ibe

WS hed € St Fifen yonferdl o Srerl o 3@t St © (A
14, &1 11)1

T T Rl Sl W (t= 0) W g, 3TE9 § 3R 38 TF Wh
T Sfrgr e € St T 7,18 ® <witan W B

S € uftuy gof gran @, el W Se 9 g YR @ Sl ¢
 fore ftwer o o yanfed g ot 21 T fo TRt &7or ¢ IR st
q U IRae § R i €1 Sk di/d¢ A €, LW URd emf 1 ger
&t BT S fo o gl T ®, $tefd v, < v, | fFEE & o frem

+

|| |+

Y

-ob

o AR,
di

fog 7.18 <MW TT &01 W &

%_Ld__o (7.39) ¢ W & *1: Wk H W01 5N
t Sea= 1 TE Yl aF € el @

i=- (dq/d0), Fiifh Td THO H q T B W, 0 T W R S fom o vl w2

31d: GHIRLT (7.39) I fora Td % ¢

— +t—-——=9=0 (7.40)

2
waﬁwwwwa@wﬁraﬁﬁw%+w§x=0 S ®1 e,

G <1 STET WXl STad <o il & et wiehfas smgfa €,

wo:% (7.41)
3R T R § 9 & WY SO Y 9 uieds g § frwet e frafated
T gRI F HY b ©

q =g, cos(am,t + ¢) (7.42)
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T Sifqent

T g, ST q 1 STERTH HH & T ¢ UF Hen adqiss 81 9k, t=0Wq=q,,
cos ¢ =11 ¢ =0 | TAAT, T THT H
q = q,, cos(w,t) (7.43)

wmi(:_%)aﬁmmﬂ%ﬁ,

i=1,sin(w,t) (7.44)
el i, = ,q,

AW 316 F€ 2@ 1 9 HY {6 IRuY § I8 e B oy &7

o5 7.19(a) # IR 37w g I T QU Tk o713l Wk 9 e fearn

w%ﬁ&mﬁmﬁaﬁﬁ%ﬁ%%zé%lwﬁﬁ,w&wﬁwgm

varfed & 8 W 2, Wk | Tl Y 21 o6 LC iUy i el Sl g,

2
U=U; :lq_m
2 C
i is, i
+ [+ ~
+4++ —r ===
L = E =
————C == @j T _CCC/ 2 ++ @ D +++
. - 1L,
U=l Up=0 G=0  Ug=5
5 i W bl
=1 k4’ k=0 U£0, K#0 U=0,K =7 ml, U#0,K#0 u=1 ka’ K=0
() (b) (c) (d) (e)

fora 7.19 LC uRuy o e o & R ) o 7ok o <ol o FHded 2l
o & el & o = Wit T R

t=0R fow o5 w e S ® oI "l fomfSa en o @ [fo=7.19
(b) 11 SE-SIE ¥ St & W | Gt & Tnfid B ol © 3R ek | gasha
ol o ®9 H ol Gfed 89 o € fee ®H ¥ U = (1/2) LE S|,
(t="T/4 W) T &1 9 Tfuehan i B €, S| o 7.19 (o) ® 3w T 8 & Fa
ol Gahd & oF &9 H T sl ¢ e 51 8- Uy, = (1/2) L2, | 3T 78
A Y ST Tehd € o stfueshan oE St tfrehan gaehia Sl oh SR gl
21 39 feafa & Qo W +1E emaw iR gafon 1 Sl e el o, St o
7.19 (d) ® <9I T €, ¥R Wi i e A ol ©1 e Wihn a9 qeh
it Wl ® 5 @b TR (¢ = T/2 W) Genis gt o ormafi e el wmar € [fe
7.19 (e)]| wfer, 319 3TehT AEYH, 99 7.19 (o) § szt M8 yRfae feafq =t
yerdl ! Taadia ol o W B 81 SW oA T Fima e R @ SrewE s
SR Jomelt 7o ot steen ¥ ofie W 31d: 39 Yuel H Sl G ud Wk

256 o ot e w2l
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P2 CLIRSIR

LC e foqm 9 58 e o =ites <ol &1 € ate 81 fam 7,19 o veieh amepfa
1 A= 1 A i gonelt (far 9@ 92 ) =t " sreeen g e 1 S
T W T ¥, mFFAE F @, I ¥ Jen wW fie & o, we

d’x
F-%a%x:O

T, @, = i /m . T3 k T foars 21 safee, x o S Al g 71 A gomedt &
faT, F = ma = m(dv/dt) = m(d?x/d)| fagda gomelt & faw e = -L(di/de) =
~L(d%q/d{?)| 37 T TR T G I W, T @A € o L EAHH meh SHded

T : Lo ¥ ufedq o 9f 1 W9 81 LCURu % YR |, o, =1/JLC T
o W e FW 5= & AU, @, = fic/m | e 1/ ¢ fam feas k
% Huqed ¢ TR, k (=F/x) o790 &l € 3o foeerd o foq stevas

(1) &I, STaifeh 1/ C (=V/ q) 5o Hidl & SohTE Ao Hied i oh foiu treeaeh

fasgerar

aroft 7.1 ® =it o Seh i w1 gevEa v&d ST €l
S & [ LC Flerl & Hay 9 Swied == & #Rol § geref 7T & —

HRUlt 7.1 Aifes e Sega UivEl ¥ wudedar

TEE m
9a e ke

Tz x
I v = dx/dt
RlIEEE

E = lkx2+lmv2
2 2

() ok Weh B F9 1 $ TiY SFavd g 71 T8 Uy ey e ufiuy

Felfed ¥ T STawHeeh GHE Srefdl ¢ fSed 3idqd: Sie 9w 81 Sid 2|

(i) afE gfeder w1 =1 d oft frepmr &t e Sott a7 @i g% T o faga
Jaeta T oF &9 | fafrfa 81 St (o7 st | 5w fowg o fowr 9 ==t
I TE ?) | o e e Sl GUUeh] 1w Yoed! 3 fafehto & W

Ak et 2
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T Sifqent

G : 3 hell 11 1 Ao o1 TEaq&Tsh o 3TN 14.10 § afiid qonfed sfemfEd <efeh 1 gor
ac ¥ 92 LCRURUY ¥ 31 =1 &1 7 feuolt qect &t X 9ok & T e 11 1 urgagers o 9
T G0 [14.37 (b)] 3R 39 1A/ § & T Geientvl (7.28) § @l Sferm-3er Hohd Tog Td wree
T T T ¥ R S 3 T SR @ el oS £ oTen, € | ferfer o faf i
FT FAGEA GGG i

gunifed g Terferd LCR uRaer
dx+b‘é)t‘+kx=Fcosa)dt Ld—zg+Rﬂ+g=vmsina)t
dt? dt dt C

oo, x s | 769, g

qud, t qHY, t

THHE, m e, L

ST fraiss, b gfa, R

&g frdier, ke kA Y1, 1/C

Wiﬂﬁﬁ[,a)d Hare g, o

IeTeh ohl UIehfder 39, o LCR 49 =1 Wrehfeeh A, @,

yonfed < T STEH, A e sifershad e, g

AT o 1 A, F TS TE Aleedl 1 SEH, v

oM § for S e (), 318 (@) & GTd Bl €, 1M (Sifudhan fagen) A % g
SAferhan Fiod e, g T Hed 11 1 oI [14.39 (a)] 37 Froreil o Wi H ol w1 S
fiffe e & W gl & fa TE W e B

Fy

L= 1/2
{m*(@” - &) + &b”}

ST THIHUT H Feeh Jreiet shi SHoh WA ogd AT 9 faeenfua Y iR 3@ fom @ e 2
99, L, C, 0T @, 1, Haf X = oL, X, = 1/0C, T @ = 1/LC %1 ITRT &Ik gC| 59 39
W(?33)®(734}m3@n#ﬁaﬁmmﬁﬁﬁ{umé|

iferert o T erien Teerfeal @ SToshT WAl B S feetere STer Wifdes URERAE w1 T S i
GOl R S TR ST B1 A ST SH W T 1 Yozl T ¢ ol SE Sl Yo o foTg S ke
T YT ol it ek T Hee o qRUmH w1 S il THN g € o 31 difdsht o fafi
i ¥ 39 THR F) T Rk B de e o R % s ¥ 9 s 2 ke ‘

258

2022-23



P2 CLIRSIR

IETEYUT 7.11 I T LCIRUY o Yo el o, HoTlisl Ua Wk § Giad SHeted
%1 AN, TG o IR W TEl x|

T A S o foret wenfr ® wRfves omee g, € 9o 9% Sefe) L3Rehe o foheft
U o WY SISl 741 | Sl 39 39T 7.8 ® @1 ®, 39 LC IRuY # g (o)
‘%‘Tm(zZﬂv:%J o I a1 @

fopet &7o1 ¢ W, Hisr W SEY ¢ Ud qiuY § O i,

q () = g, cos wt
i() = -q,0sin ot

T t ), Wb o wiea e

=% L q} & sin® (wt)

=%sin2 (@t) (+o=1/JLC)
SISt T AN
Ug +UM=% [cos2 ot + sin® wt]

_%

2C

ik g, T CTAI &1 T W e &l e safare T8 <A wwg o W T8 agerl
o[ 2 A 91 I8 © Toh Seietl o1 e A e i URes Sl o ser 21 U
27 fomm i

7.9 TEHRUT

3% 329 o foU ac dieedl &l T AF § W s 91 %9 7F § ufafad s
(7 SR A1) STE9Tsh € Sl ¢ UH 3= T o Togia W neniid T e
o gNI foan S © S8 2rgwia hed €

THEER § < Fefedl g € S Tk TR U faeaes el 81 9 U SiHd-die-hie
W ferel et €1 eded w1 fafy = i fom1 7.20 (@) 1 it g €, T ww gedt
T &% IW faudt gl 7, a1 R fast 7.20 (b) *1 i fad <H gefadt s
1 TR el R A9t Bt §1 Uk sheelt 1 yefde el (primary coil)
W@l%%ﬂﬁNpHﬁém%I THA Fedl a1 fGdiged Fedl (secondary coil) FeEd

IT°L lnk2ibe
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HIUA-de-FHIE

(@) (b)

forx 7.20 fFE ek & wufas @ fgdos Fefemi & aue o1  ae .
(a) T% TW o FW AU TE T Feferdl (b) HiS hi STe-3Tem uisi W favet sefaar

€, 389 N_ U2 B0 21 g Wi et fee e wid @ v fadaw Fe
ZEETR F1 frl geet et 2

o Wi heclt o fad o o= yedred] aieeal g Sl © dl qRomE 8w
Teh ATl oieh 9 TeTsh Scd= hidl B i fgcieeh shectl | WAt gieht 3ok ol
o &9 T emf YA ¥l €1 3@ emf 1 AF 5o geel § % i gea W R
T € TH HH oid € o AN AW T SIS e © fSrent wefhes gheeft
1 i 0T}, 3R i & WYl v et ud fgdiae Sl gefadl 9
TSRAl B Wi geet & Rl & e deed v, T W, AR A (R, 5
Feell H TAH BT HIE H ¢ T I = 2

WNWWWW@@?WWemeWSS%

Nd¢

g = — (7.45)
°dt

Tt R, ¢ Wik sheelt | ot Uk emf URd wiar € 5 uvw faga aww
9 %ed 21 TE T,
d¢

=-N,—~ % (7.406)

am g, = v, A TA T & @ IRk Feeht (freht gfie go =1 W
%) § oa TRE F1 ¥R AT A AR fdeE el & o g o st 6
Tgd A U &l S W@l E A gA qiehe W a9

8 —v
7T v, fidtoh speell & o o o sieed &1 o T (7.45) T (7.46) F
o0 o g frE W E
d¢
v, = -N,—— o [7.45(a)]
d¢
v, =-N, I [7.46(a)]
T [7.45 (a)] T [7.46 (a)] 9,
US — NS
260 v. N (7.47)
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JeTadl

mwwmwaﬁwﬁwmww@wwm
2 S 3H YR B (i) MUfHR Frec %1 gialy T sE6H efed g arel ¥ wH €
(u)umﬁmqafgaﬁwg@tﬁ@wwwﬁwwé T (iii) Tt
el § 98 W U yafed e 8l

Ifg 78w foran s for SEwER 1 <& 100% B (1S S & e ) ;
at frash wifem, forfa o o SR @0l ok S p=iv,

ipvp=isvS (7.48)

Tt T2 7 FS Sl & @ gad B & 7, R oft 7 Tk et gfehed €,
Fiifh Th woll YhR ATRieqd THHIE 1 &1 95% § e Bt 1 e
(7.47) TH (7.48) & HaAfSd & |,

N

U S

i v_:N (7.49)

wﬁlmvﬁﬁﬂmwﬁlaﬁ%a‘rac@aaﬁ TR (7.49) ¥ HIA
TR o A AL rms WH T SAAE W B 2

39, B @ Uhd © foh TEEHR e TR dieedl T o0 o HH ) gHifad
Il 81 B S © T -

N N
Vs=[N:]Vp e Is=[N”]Ip (7.50)
ot =f fodfrors greeht & W greeht @ afus W & (N> N) T deza
H%GlTﬂ'T%(V glsﬂwﬁwﬁmﬁm&tep-up
transformer) &d 8| AN, 39 Hawen ¥, fodae ghect ¥ oW wWuftws Fealt
o FH A & (N /N, < 1TH L <] )| STeomed, 4f foreft grawier i1 weifres Freef
ﬁ1ooqaf§ahwg@—«ﬁﬁzoo e @ N/N,=2TIN,/N=1/2 | 1d: 220V,
10A &1 f7arw1, sga 440 V %1 FRT9 5.0 A R M|
ﬁﬁw@ﬁmm%ﬁ@mﬂﬁéw <N,) Tl 7 ZEH
SWEIW?(step down transformer) 2 gﬂmﬁV < V TIETI >I eI Aieed
U B Sl € a1 U &g Sl 2
SR T B T G e Sawi & fer @ o gt ¥ (R i st
gﬁﬁ%)lﬁm&m;ﬁmﬁﬁﬁﬁmﬁfmmﬁ@mmﬁﬁ@%ﬁ

b

(i) 7T eRU—Hed T 1 B TEE @1 &id B & 8, Ui wie & wd
Tfieheds =1 3u T arg Rifed o sron, wafies heelt &1 ausd v fodiaes
Fedt ¥ T ToRanl mafHe T fodias Fefel & T TR+ W a9 AR
FTR &0 S Y oAl ST 2

(ii) FEeT T Flekle/— Sheferl s § o a1 5 7 P Wl dl il & 8 3R
THAT 7 aR H S S ([2R) % SN0 ST &7 Bl 21 324 oW, f dieedn
el | HIE dR F1 STAN 3k, STH B oI Sl &7 Hl w9 R S 2

(iii) ¥ YRIG—FeArerd] GeaIehta Fered, Tiie-shig H Wor ¥R URd ek, 39 TH
@ T WA TS F ST o 39 U9E HI HH fwmar I

(iv) 318 (Hysteresis)—9carad! geehid &5 gRI IS I Geooh aR-aR Iechid
B 21 39 UfHA § =g B STl el e H S o ®9 H Uehe Bt o1 FH
e ool T 1 FIS H ST Ik 3 UWE I HH @l S 2
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262

W odifqent
ferga Solt o1 el SRAT ok, I UM TR HIWOT T foawor e o foru iRy
1 YA foRan ST 21 SIS 61 Rl sieedn o1 S=anted fohen San @ (difer o 6y
Bl STt ® iR uRomaEEy [2R € U S 21 59! oAt g % Susiskn o gHig
feord &5t SU-RYM q% WUt feran S 21 a&l sifeedl &l STu=taa foman S 2l
foraeor 3U-Redl T8 @9 W R ¥ =i ek 240 V & wfd Sfd gAR =R
1 qgaE St 2

AT
1. w4 fret gfateew R% 9 W *E gt dicedl v = v, sin @t FME Sl

g @ SHW ¥N Q=i sinot GG e § S, im=%’".a'a' YR I

dicedl 1 el ¥ el 2l

2. foeht gflive R 9 waifed J@mad 8 i= i sinot o faC @ 9T & HRO
me wfE & (1/2)i2 RE@ 21 39 SH ®9 § o+ o fou e
dc W (P = I°R), % 9 & &, ¥N & Th fafere 7= &1 swam fwa
STaT 21 T i e ol (rms) U Fed € dON] U Fdd kW B

I="m -0.7071,

J2
T PR, rms dieedl

v=2n_07070,

V2
me wfed & fau =9 P = IV = I°R
3! ﬁmﬁmﬂw L@WWW ac dreed v=vmsinwt3'{5|ﬁ i=1i sin
(@t — 7/2), ¥ Helfdd 3l ©, J@r

,'m—v_m =
X Slel X =wl

X, &I WME Fherg wed €1 Wk W oUW dieed ¥ n/2 Wead ¥ W E
B TH R oWk A fRE URe @ emufd e wifwm g e R

4. W@mﬁ*fﬂﬁﬂ'ﬁ%acm v=vmsinwt3ﬂ'efi=imsin(wt+
n/2) YN Gelfeld il Bl F@l
i =n x, =L

X, wC

X, ® IRaT Ffoea wEd B Wmler § yaifsd oW 9gEd Sicedl § m/2
Mega om et 81 W o 99 & TF Q 9% H G 1 egd A
vfe = et 2

5. mv=vmsinwt,§mq?ﬂ%ﬁmmLCRqﬁqaﬁWaﬂﬂﬂ
frefafaa oo 9 G s ®,

Um

T i, =
\/RZ +(Xe - X, )
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TSt o

qn ¢= tan! 2¢ _XL

B 2

Z=\R*+(X,-X,) I ufwe #1 ghrarer #wwd &)
THF R UH H WA WE &9 H T g3 § @ e €,
P =YV I cos¢

T2 cos¢ i WWW 2

6. fordt fagrg Wi et wnfiar uftuer & fow cos¢ = 01 t8 ufwyr o ==
U @ YaIfed Bt € qenfy wie e T wn €1 U Sen H U’ w aesty
(Wattless) 0 whed 2l

7. fodt ac 9wy ¥ ¥R 3 diced & A FHeN & Gag Hl GIHA § FH R
ST Fehdl 21 SOH dleedl 9o R w1 ol gfewn ¥ frefud wxd #) sef afew
1 B HEd &1 hoR Th WY ok GOH T | o W 9 qga fag o =gy
i Xl B1 HoR 1 IREr % gr frefud Ui (Sieear @ Um) % @M
71 R AF *l e w2
HSR-IN@ ST § B ac R w1 fovemo omEH @ S

8. T W1 s fRelt gofieg LCR 9Ruel &1 T ek fafymear 81 uRuy oAe
aﬁmm%mmwﬁmﬁrwfﬁmmaﬂmﬁw

B Bl Q= a);L =ﬁ g gRwifed Ul %R (Quality Factor) @

ST Y AT B Hhah §1 Q W AF M UE Ghd w § H W

F1 R ervemRd e e R

9. ac &M qon Uiy foe= *ig o ufuy e #iE W L qan d9ufie ¢
(YR" ¥ erefvE) €, go <o WeRia Wil §1 G % oY g UH W
sed Tfd

T PR IR el B TGN g = 1/LC T &l TR S et qen
W & T o F T, ﬁﬁmaﬁawwwwéﬁmuﬁm
WA 2l

10. TEHER 7 TH @ H Fe @ ¢ T W # FOn N F wh weiw
Specll Te T F HEA N, F T TgdEE Feeh faud wa 21 Ak wefn
Waﬁﬂ?@racaﬁﬁ@m% @ weafaes T fgdoe sicear fe=fafed

N,
vo- (e

P

ql S URS o WA % Hed i fefated g 9§ o id ©

I = I,
N
Ifz woifss &1 qor ¥ fgdas sech & B %) gem e ® df diced $=u
@ R

g S E (v, >V )| 3 TER H
TofeE # qe § BdEe ¥ R R Gen &9 ¥ A 9w agedt g 263

2022-23



T ifqent

264

rms ER

rms el

TOTdT hTTch

MIESECIECD

v ML*T®A"] vV Vv = V—"Zl V. ac e
1 A R
I [A] A Im=I—‘/’%,I ac ®RI
M T
X ML*T? A Q X =oL
X, ML*T? A7 Q X.=1/eC
z IML*T®A? o  uRuy ¥ fawmm seEl
W AR F@ 2
o 7 o, T] H o =% Tk Aofas
LCR Uftuy & faq
5 oL 1
9 Q=% " 0. CR
LCR Uftuy & faq
fomrEH = cos ¢, ¢ TR H ARG

Sieedl qe ¥ § FHeAl ©

Taemuie faua

S ac dieedl A YR I HIE HqE A S € A TE YH=: o e Sieedl H
rms 9 Bl €| 3ok R § ot T oo o 2fifell o e diceal Qe
240V It 1 ¥% dieedl & rms HH 1 S HTdl 21 39 aieedl 1 A

V=42V __=2(240)=340V 2l

foret ac uRuy o g sre@a &t wifd dfuion @ wife @ faaior =&t g
EZcild

foret ac uftuy o Sugea vifda &t o omerss ==&l x|

Tt we e urid S uftrer o Ardt Sl €)1 ferg wearerdt o o e wftmeR
=1 ford YR wdifaer &9 @ qRwfia forean STe? 7599 ¥R de TR = gRef
T B SH TR 36 (ac YRR HI) ac GRS $1 98T wE o & FHR qRI
o T SMHYY o T H YRATYG TS X Fohd | ac €N ©id &1 ghd o @t

feon uRafda st @ fa@ mrea oehtv 9 = & S €1 e%: ac WA
foret T o1 & Hey o gRefia e =few St oy St fen W AR | s g
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10.

11.

12.

E2ICEIRIR

S 19 Uk WA & 07§, qen foRdt aitue o et o/ oh rms 91 # T
TR o &9 § qReftd w3 € A% 98 o) 9 fed S g S hdt
2, S| T de oW 1 uh QR St uRtfeefae o s 2

fordt ac aftuy # fafs= stawat o faXi o = deedrsti &1 IR I T 3!
sl w1 3fed TH T =fen) Seend, At fRe RC ufta | v, 3R v, s

R C 3 i o it slieedt & @ RC el o i 3 e dieedt v, = [V2 4 V72

e T &V, + V, Fif Ve VRé‘?#}am—w%%

Tty ferel hoR-2@ o diced qe Y i wieel | Frefud d 2 qenfy 3 aikE
aree o wigyr e €1 A ey it {1 uEn g € fh e ted w9 o uftefda
BH ATl AR AT el TOT 9 W SH YRR FAN w7, 59 R q_IER
afmron o feemett o =it Gfee & gew w21 ool wfkwr’, S e e '
Y ftad=siter sifar afvr o1 freau w@ #, ed g1 aikmE o Sited 1 9w fafy
YoM % o fou wf=fae fHy S| 21 39er fog &0 39 fom &1 S @ 2
5@ &9 dfeell o gase & 99 & &9 § 98 & 9 S 2

fordt ac ufe o 35 Wenfei den WRenl @ 1S Wifdd- &/ Gag &l gian afs ac
gy ¥ Tl st g wifsm-em@ g @t o8 ufidieres reed 2

WLCRWQﬁSWEﬁWﬁWHHﬁ?ﬁ%WXL=XCQTw0=%|

IR B o e gfiwe & L9 ¢ SHT aFel 1 e SAEvEs ¢ T 9 u
Teh (L 11 C) o 8 § dieedl o & € w1 GHeH1 7l et 37 56 Johi
ST He T B

foret LCR 9Rtwer & ifsrt Tonis (Power Factor) 39 sTd ! #rdal @ fe uftqe
Afeehad wiferd = & o T @i 21

W we Hed | e den frfd w1 gfrerrd wh-gE & faudid g €1 Tk i
o S St 9T © Qe il S Tt & S | iR St ferer @ aen Srga
Foil i B1 <A gl St 1 T WK @ S H wiakd il

Teh TG (F=ardt) T oiieedl i =4 dieedl § qRdfid wid 21 T8 1 o
el o T1EW 1 Sees el hial €1 U SE [ | e S @)

T T KL R S i k1 oo S0 (sine) 3 I (cosine) o gRT g
STl © 31el Sk Esh GAN gRI, Hece € it J-awe feerfd o ufteds
Th 1 TR H waRd H I 2
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7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

™A

T 100 Q &1 Ffeliersh 200 V, 50 Hz 3mqfd o gaife 21

(a) 9R9e § 9 F1 rms AF Tk 872

(b) T R = H Feralt e vifem =7 et 21

(a) ac 3R 1 R 7M 300 V &1 rms dieear ot 82

(b) ac 9R9e ¥ Y1 % rms 99 10 A 21 e om fha 22

T 44 mH %1 4R 220V, 50 Hz 394 & Sirgr 71 21 9iuel & 91 & rms
OF &I Fd I

T 60 uF %1 §1fE 110 V, 60 Hz ac 3Yfd § Sigr 701 21 9iaer | &1 &
rms HH i I HITST)

AWM 7.3 9 7.4 § Th Q =% I @Y § g gRuy | fhad Fe wfem
Jraeifee Bl 22 79 ST w1 fereror Sifsw)

T LCR ufuy &1, 99 L=2.0 H, C=32 uF @1 R= 10 Q 1975 g
o, el w59 uftay o fau @ 1 #n A 22

30 uF &1 T Taf Heis 27 mH o 9Re 9 sl 70 €1 9Rael o o <o
1 o gl ferat €2

T HITY o =G 7.7 H G W 9ifeh 26t 6 mC 81 9w | ufiue o
S ferat ot Gfea eidt €1 a1 el Sl fehal BRI

T vfiag LCR uRuy &i, i R=20Q, L= 1.5H @ C=35uF, &
ufterdt emgfa T 200 V ac myfd @ gt wn @1 v ergfd w1 sl aftaer i
ot A o SR Bl €l T R =k | URue Sl WFEAia %1 T @ wfw
fopat B2

T Medl H MW TORU o o T T & TP WE & Th 3R ¥ & iR
(800 kHz § 1200 kHz) e THEad feran ST Fehal 81 9% 36k LC qRuel s
JEHI Wehed 200 pH 7, @ Uk ledt S &t e faet g1 =nfew?
[Hehd : TAEANG T o folu 9o emgfa erefa LC fwer & g <ol st e
fea w &t Aga & gAE B AT ]

fo 7.21 ¥ w goftag LCR Wiy fi@emn mn € 58 aftedt smgfa & 230
V o Eid ¥ Sgr T 81 L=5.0 H, C=80 uF, R=40Q

e ——c

o 7.21

(a) & & sgfa ferrfee St 9Ruy § STEAR 3= &

(b) uftae skt yfdenen qen AR g W & w1 M ekt

(c) 99 oF I oferrel o fal W favaurd o rms 9H @i Fewrferw) fe@ersy
o S g W LC Ham o fl W s 3= 2
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7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

P2 CLIRSIR

fafem 31T

fepet LC aftae § 20 mH 1 Tk Wk q2 50 pF 1 T Heifis @ 5@ W arfves
@91 10 mC 21 uRae 1 gfedie 0 €| 7 efite foh o aror o W afey
o3 fepan ST ® t=0 2
(a) WRW © el ferat Soft wied 82 @1 € LC <Weii shi arary o wRfem 872
(b) gy %1 ga1 smgfa @ 82
() &g 9w w dfeq =i
() I8 e § =gd € (el o8 guife o |iea ©)2
(i) T8 e @ gaw ¢ (rfd W o dfea )2
(d) o o @ Hgl Sl TRk Ud G & Hem guE w9 9 fauifea 22
(e) I w fquures =t afger o ovmen S ot fohaet Seit ofad: o1 o ®9 o
afad g2
T el i @R TWOr 0.50 H @@ 9fadel 100 Q €, 240 V & 50 Hz &1 T
agfd & Srer w R
(@) Feeht # stfuepan ur fereHt 22
(b) s vid o o v o <fter gEg-vee (time lag) fat 22
Iz gftaer =i S== g %1 3M9fd (240 V, 10 kHz) @ Siel S € d o1
7.13 (a) TN (b) o IW MhITa| THY T FHAF i A HifaQ foh 31fd =9
agfa W ferelt ufae § e o Gol URaY o qed el 81 fier stewen & v
et de aftuy o ek fRE YR 1 STERR T &
40 Q Jfaly o gofishy d T 100 uF o F&ife &1 110 V, 60 Hz i emafd
Y gt T R
(a) uftuy 9§ stfererdy o e €7
(b) o/ 9 o oot ¥ o ste FwE-gveEar fra 82
Ifg aRuer 1 110V, 12 kHz 3MIfd ¥ el ST @ 319919 (a) 9 (b) &1 W
FepTfeTu| S99 oA Hi AR HifC foh 2Afq 3= STl W Teh A et
Bl B THHRT qorl SH SHeER W Hiftey S T de uitay § ww Henfer wefivfa
H B
HId &1 Agfd ! Tk Fofidg LCR IRU i START g oh SeR W@d gC oA
Fegal L, C a1 R 1 GiaRehd § o €1 7 S9ET o g9k LCR aRuer
79 Mg W hel ¥R AaH B1 39 Mg ok forg eremg 7,11 ® s @i den
seFEl o fu 9Rger 1 & 9El § ¥ o rms "M i IRefed St
T Uiy 1 feH 80 mH 1 T W del 60 uF &1 Heiel gvfiswa o €,
230V, 50 Hz &1 2gfd @ Siigr 71 21 ufige 1 wfie 707 2|
(a) ® 1 STEM T rms A i Hehfaq)
(b) T 39Fa & faf W faswgud & rms A &1 Fetfau)
(©) W | TqHIda Hied wifer feperl €2
(d) Gfs o TFiaia Hied st fohaet 22
() URU grI Sfeifod spel we wifert fehait €2
(‘e & 9% gaifee @' fF 38 ‘@ =%’ o e fermn man 270
Hel HITST fof 31 7.18 ¥ Uiy 15 O 21 iU & e 7a9d i LHAia
e e qem WYl STerenid wfek bl qRepfad sl
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7.20

7.21

7.22

7.23

7.24

7.25

7.26

T gviias LCR 9Rue &1 f’5&H L=0.12 H, C=480nF, R=23 Q, 230V

Rerdt g aret S 9 Sier T

(a) & =t o8 g ferdt 8 59 W ur oW eifenan 1 39 eifehan O
EIRECAIlY

(b) G ! = g ferat & foeen forg uftuy gry srawiifa wre vifem erfeshan
1

(c) =ra =t fhg egfa o T aftae =1 ARy wfea START sTgfa @t fe
1 ameft B

(d) feu T wftwe & fow @ wwe fha €2

T Avitag LCR 9R9er o fau s L=3.0 H, C=27 uF @M R=7.4 Q

STARET STgfa qen Q R FepTfery| faer o STIR 1 el ! GHRA i 3o

T “aref 3feame W gl <er” 1 2 TUTR BN HeT fan S 71 gwe fa sfea s

BEIER

frfafed ge=i o W -

(@) = fRdt ac 9RUY H YPe ArcEIlTh dicedl UYL H AUihH | SE T
el o TR W drerftreh dieedretl o serurd AT o Se gl 22 S
T€t o1 rms dieearetl § ot oy g 22

(b) RO et o WATHR TREy § Th G 1 STE w4

(c) U YIF dieedl Hehd Tk de dieedl ae $=d 79 o T ac dieedl o
Frearaer | fftfa 21 afay T Sofieg Wt qen Genfer 9 ffifq 21 <uizy
f% dc Hehd C a1 ac Hopd L o R W gahe gl

(d) T oUW SuitehH § SEI weh i T de oz @ gl T R o9 ast 9
Tl €| Hh § TR o SIS i YW I W T i i o hiE 3 T
vgdl €1 A Th ac @ET § U 1 GASH fRa S @ GETHR Yeron
EIIESIETIRIE

(e) ac HH o WY HF H Al FARME g | YJH dleh el Tl STaedehd!
Fi et 82 =ik el & M R G FiRie %1 ST 94 T giar?

T vife HYOO oA o= SR § fodent Wt et § 4000 W€,

2300 dice R vifer Fafem st 81 230 V w1 frfa wifsm wra v o forg fgdios

H fra W M =few?

Teh ot e wiferd W W Sl < 3iY 300 m T e W B qUl IUeTed el

TEE 100 m’s ™' 1 A zaz S 1 a1 60% &1 Al Go o Suered faea wifem

1 3The &I, g=9.8m s |

440 V W iR 3T i ot fret foegd 995 9 15 km R feord T 31 §

& § 220 V R 800 kW iRt 1 evagashar 2| faga viferm o S aredt g1

AR T @Al w1 g 0.5 Q Wia fRelie @1 e i SU-WyH | ol

4000 - 220 V 1a=lt ZE®E @ ofied gRI vifeR qgel 2

(@) 51 & ¥ H o9 ° B dTell Wi o &1 1 STeheld Shifau|

(b) G G fopet vifsm 6t gl =1 S =few, = ewor gro wifert <1 &R oA 2

() FIF o S=arlt JAHTHR &I fagrod saemu)

T fRT T A= & GH: FHISC THH T8l o JEHEER o LM W 40,000 —

220V &1 q=Et JHEER B [qd 1 i &Ro1 o HRO1 B i g Hifg,

Tl 37a g Wiiehed 3fad el & @it Sod I=a seedl T HYWOT gl 11 37d:

TuzEy fo & = dieedr YO e 9T 272
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