T 7

gcTedl ¥

B W M= © A

7.1 qitewt

3 qoh B R (do) Hidl e s gl 9 T aiuei  fomr foman 81
o WY 3 UIel i e # ufedy 81 s qenfa, Tma o W gRafad g et
RIS SR sieearell w1 firer Tw oW o 81 AR TR Td SRR | IR ST aelt
=7 faed WA (electric mains supply) Te THT € dieedl 1 97 ¢ Sl 99
¥ 1 Feld (sine function) 1 Hifd GRafdd 8ia1 21 TS aieedl s ge7rad] (ac)
gieedr aen Tt Tty & SEeh g STeferd N shi Fedrad] &7 (ac ¥)* eEd 8
aTiehel TS Sgd el 1 &H START Hid € S0 9 SIfenist o foT ac dieedr
& YTkl Bt ¥ 39T YA wR 9 ¢ fR sk fagd wufEl g S S
@ fagga ot goamadt o/ & w9 H € gufta wd foafia gt 1 de W ac o STEA
1 SRl 4T ST w1 q&1 &R0 98 € foh ac dieedisli i JEwE g @ o
TS qerdl oh WY Ueh oeedl ¥ O diced] § SEal ST Hehdl €1 3Heh SIfdeR ac
o &Y H ool SR dh S Sl 1 YTl ff STUhd HH Wi Bl ¢l Yt
T qRue T SAfereror Y wear @ fent suEm <k Sied o s e et
s gfeal o foran Sar 21 S, S/ BW o1ad Al Al oTae HTEs WY 9
T #d €l ac TRuel o weh fafvre o7 w1 oy 3e| € SS9 e i |
Y T ® TSR 1oz oY 39 oA | |

* ac dicedl TS ac 9N, ¥ AT SETE TS S §, Fifh ST sk o1ef § hEel:
‘yeEdt U dieedl’ TE Y g 4R 99 off HehdieR ac ¥HA oF STIHR WA Sfredt
%A § Ui g areft dgd IR i e w3 % o galt i wiefa o g @
THh TAM H §9 yaEfad GRarel &1 E SATER0 w1 THen ST, dad: U B AT
I dlcedr #1 3 I fagel & diw favei@ g 2
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% iRt

7.2 Ufaiiges W Yge ac dieedl

7.1 % ac dieedl 9 ¢ 9 1 Wil R <= w4 21 aitae
IR@ H ac Hid F1 Gohd T8 © B 7T g9 T TH Ui &1 &1
FL R T S 3 T o o Seswg ®9 4 aRedaeiiel fasenat
IS H 2, A ok g8 favaiaw &9 ac dieedr a1 S
2, Frefafed yr 9 = v ST

v="v,, sinwt (7.1)

7T v, A fawaiat 1 =W T o $HRT FIVF g 2|

GfeloTT-3eRT o SRTIf+eh, Sfersahal
& yfaamem SAfe| gawa &
F AR H T faEr F
AT &9 | G JoAEdl HRT
T T SR a1 fS9eh SRt
forqa wifert ok g1 H WoreT fohan s
ﬂ'?ﬂaﬁ?a;&m"m'w iU o Yared gH dTell ¥R 1 4 YW 3 o fod g1

Weatt, Fchfasm qon o= S femt 7.1 ¥ < Tq aRuy W fead 1 ed fem ) e() =0

SUFTN R T Al 3= A (WUg 3.13 3W) @] W ¢ 599 e W B €
WO heell (XM FHeelt) H

fHeRteT 2T (1856 - 1943)
. ()

o 7.1 9f0s | 9 ac dieedl

o
<
)
—
|
©
)
00
i—

v, sinwt=iR
STk oft 3=iH fohan| gt
&5 o SI |k <l TH S+eh T soEl i = M sinwt
¥ @ w2 \ R
<tk R U ik 7, 20 0 THIR0 i 39 WehR okl Y Tehdl © :
i=1i,sinwt (7.2)
T&T o/ A i ok e g @

N imz%m (7.3)
7 v HHiehLoT (7.3) 39 &1 T2 © S 9faQ€ehl & 90 § ac T8 dcaﬁ‘r
=1 /i TR 1 dieedstl & fau 9uF €9 @ on dr g1 e (7.1) T

TR (7.2) mmﬁw@wuﬁﬁw%ﬁﬁ&aﬁawﬁﬂéaﬁm

fohan T 21 39 qea W faum sam e & v ud @ 9 & e, =gAae T
Sfereham Wl w1 Teufaal Su-wre g 9 Sl 21 A T ¢ f aieed

TS YW TH T F W HAE FHeAl § T
g;;%%ﬁ?gm B4 3@ € for Wge dieedl s witd & ¥ ot s-osh g w9 | ufitefia

I T S FEY: UH Bl gl € SR deqER € Yl ek | 3Hoh UAIcHeh U SRUNcAsh HH WIw Eid
A g1 37 T Gyul =k iUk SR HE T A I Sl @ e HeA 6w

I T 71 9oy W O v € 39 92 o g e 7 € R o e

— aelt e W Y §, SR o el @ e e @ T 1 S e

0 n\ /2n i e e yeIEd BN Ael U fe 7.2 § W % e & w9 snafad
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ST € ST 2R §R1 =49 el 8 SR 2 (S Had ¢FIH & g
? TR { YIS B I HUTHE) W R s 7, 9 fR i e
S frdt gfakives W ac ¥R YaIfEd @it € df S 9d U Sy
S o & Bl @

Sfierekar o aif¥rd BN el dreatforer vifert Bt @

p=i’R=i>Rsin® ot (7 .4)
T G % § p 1 WL HE ©
p=<i’R >=<i2Rsin® ot > [7.5(a)]

el frdl 21eR o S ol W@ (Tl p) ST qieg " s
FM R T <......> T8 Giad Fl & FoF wissw o A w1 AT A
e femn o 21 4R 2 wE R frea afer @

p=i2R<sin® ot > [7.5(b)]
repoifada @it sin? ot = (1/2) (1- cos 2wt), T ST
FH W< sin® ot > = (1/2) (1- < cos 2t >) 3R Ik < cos2wt >
=O**,3¥ﬁﬁﬂ1

<sin2a)t>=l
2

3'“'
o

— 1.2
p=§lmR [7.5(c)]
ac VIfed 1 SH1 ®9 H o & o fauw 599 de oifsa
(P= {R) %l =g T3 Sl © U1 o Tk TR 91 1 STAT
fopan e & fS9 a7 7767 4e7 (rms) 319 99T (effective) HRT
(fort 7.3) whed € SR T8 [__s1o@n 1310 fAfée fofan s 21

0 3 \/27; wt
_im L

ot 7.3 rms 4 [, Rewem i 9 g1 =
SR T 2

et afeTETSy (1846 - 1914)
U 1 qo ¥ Jmed! oW
% YW TRl 3T fSweum™ &
THF oY 3Ted TS § 3h
e o g3t aieTesy #1 qul
fergars o o Seererdt & Areifirent
o 1 H & gt 9 i gt
Bl IRH AW AW Al qrHg
T T TG hT SR Fehien
AT TS 3T SAASHRGhT <hl Tt
YN A e 3= dieedl R faga
¥R oF GYUT HaEt IUHON o6
forehr = fetq figert fopan, foe
a2 IAE W TR W H
el

=0.707 i

+  fordl B F () F1 THEER TH WEEE 96 9 % A 9 7 (F() = %JTF(t)dt

17 1
< cos2mwt >=—[cos2mtdt = —{
T T

sin Za)t}T B

20 |, 2aT
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% odifeRt
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3T 7.1

30 39 YR oFH fRA Sl ©

= 1 i
PN PR
2™ 2

=0.707 1, (7.6)
I & 95 § =9 L ot Pgr fafdse mea wifem

P=5=%i,2nR=12R (7.7)
Tt YFR, rms dloedl SAYET gurel gicedl 1 89 9 i ©

U
V= E =0.707 v, (7.8)
THRIOT (7.3) o SR W

vm=imR
U, _ii

MRV R
YAl V=1IR (7.9)

e (7.9) ac U o ac dieedl o ste Gae adidt ¢ St de § 37 TR &
T4 % THME & ¢ T8 rms A FT SEURIT & o9 9 ¢l rms TH % W@ H,
ac Iftuell & foru wife 1 el (7.7) TS o0 a1 dieedl 1 Hau o981 © S de
& fere e 21
WO I8 foh ac TR 1 76k rms A o6 981 § W1 3 ek fohan STU)| SEELone,
e 3MYfd | 220 V dieedl %1 rms 7 € fogent frew um 7

v, = J2 V= (1.414)(220V) =311V

arere ®, [ 3106l rms ¥R 39 de 9N & TAqed € S 98t weA v g hait
S Yool GRSl 1 HHT (7.7) i FrefatEa 9 d ot wega s "ehd 2

P=V2/R=IV (H®V=IR)
SETENUT 7.1 T fogd sied 220V YA | 100W 9f <4 & forg =@mn @ 2

(a) SIos T FfaQY; (b) Hid i FIReR dicedl T () siod | Yaifed &M diell rms &R
A Hifsa|

'
(a) T 8 P= 100 W T8 V=220 V| acd & Y9 ® :

LV _220V) _ 4gu
P 100W

(b) i =t Forer aieea
v =2V =311V

(c) 9%, P=1V

P _100W

=—= = 0.450A
v 220V
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7.3 ac UWT TS dicedl T gl 9fg9r gRT Fegur—

HemaHSTeh ( Thetd )

fusel oy ® ge Wi f fdt gfataes o yarfed g9 arefl &m0 9o ac dieed
TAM Hell | @d 1 T e, HI 1o $9eh HaieH ga afgef o wEr @l et

21 ac TRUY T YR T dicedl & a9 Hell HaY 9

% o 79 o 1 RN &1 ST HW ¢l BN fad v,sin ot “~ N

ot S R foe 7.4 § <9 T €, uw wfew @ S
o fig o wf@: FF 3 o o FH 71 e vV

o I W ac YRS 1 ATV T € S 2 <1

T [ o SHealeR 52eh SAesh i B9 4 qRad-siel qrRmEt
LTS | BT W B B V US I o GRem g
AR qRE oh @ Stgen e E v, i
frefid wtd B o 7.4() o9 7.1 & @@ Tt

(@) (b)

Qﬁﬁﬂiﬁﬁ\ﬁﬁﬁﬁ?ﬁ[acmaﬁ,wwqﬂ, m74(a)m7lﬁquﬁqqéﬁﬂ—{qW

dieed T ¥R o e 3R SehT UREAReh Hee geii
| diced TF MW % TR oTe W uEd $efd v
sinot T i, sin ot, FAA:, 39 &1 foiv R dieed

N

3@ (b) v TS (T @t F = UF|

Td ¥R % 7 FEfid S € sE-sa o g 0¥ o #d ® o 7.4(b) § g9

T o <9 B B

o7 7.4(a) ¥ B9 I T9 Hhd ¢ T UieRiee o e hod v s 1 U & faem
¥ 2 €1 UE T T B 8 3kt 1o 7 TR dicedl T oW o o el iV Y

Bl 2

7.4 W& W UG ac dreedl

a5 7.5 T Wk o T W oM ac Gid <ifdl 81 9 Wk %
AU H o dR T Tes] @il Uil Bl 8, ik U8l 8H U
aHT foh 39 Tk 1 Uiy oA B em: W Uiy fagg
Wac@%%lﬂﬁﬁ@ﬁﬁ*ﬁﬁ%ﬁﬁﬁaﬁmv=vm
sinwt € #iter aRue ¥ g kv T6 21 fran o fem
Y e®)=0, % sTEM FE ¥

di

v-L—=0
di (7.10)

78T WO 1 G 9% Ik H wid HE emf ¥, TH LI
1 T-UTehtdl €| FUcHe Tog ol o a9 1 STeRol id 9

() L

forg 7.5 W& 9 1 TH ac @l

* 7afq ac ufwer | dieedl T oW I UM w Afen-hed g Frefud e s g, et
a9 gy 72 €1 9 eifkw il €) e 9% ®, foh eredt w9 @ ufefda g sifeen w5
HAd Td AW T ®9 9§ SH YR Gl e € S8 R sl ufm ue e ot
Hui wfee o W&l et €9 § Rafaa e Al STfest Ui i, HoH gieen gr e
FE W Y T ARE 1 HASH Uk W fafy gR, T Yo 9 € A6 e %7 99 s,

Y Thd
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ac URUY o 7eda, R, L 99T C T RLC SUT-uRuy & e M@l ¥ Hafua awret asiter fermror

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

|

guifers B © (LA 6) | THiRTT (7. 1) T HHIH0T (7.10) i HATSHT FH T
E—E—v—’"sinoot
dt L L (7.11)

HHfiet (7.11) § 98 Gi=fed © o o0 i(¢) & foIq eiierior 99 &1 TH1 Bod
B =T fo s9eht aumn, di/dt T e &9 § qieadaeia e 81 s &
Sieed o e WA hell H Tdl 81 S et e v /L ER W S g R
UH U & % a0, 89 di/dt F1 999 % |0 geeied w9 8,

I%dt:%fsm(a}t)dt

iz—v—’”cos(wt)+ﬁ|'€l'c|@
oL

T8l THRe s shi fon, um skt T gt @ @ik 7e wHa W feR @ e
ek, Gid 1 emf I S Rd: GHEIE €9 F <o H €5 T8 UN, S 58k HR0T
et €, ff gufEda 9 @ e w71 e T a9 w1 FE fd, T 8@ g
W AR FH 91N sage, sfea § o 1 gHie, gHeRhe i &1 3 I
T 2l

—cos(wt) = sin(a)t—g) , fod ot

=i sin(wt—z)

=iy, 5 (7.12)
R =%mww%wﬁmwﬁﬁa%w%,sﬁ W1 Tl gl
€ T T X, 5N 7 HW &

X =oL (7.13)

T, ¥R 1 S T

i, = (7. 14)

YT Giqend w1 formmd ot € df gfaie &1 31K 35eR1 SIAG 314 (Q) B Wi
e T gs Wi oiue § o w99 & fefa wxa @ 99 ufwy
3§ UfcRiues 9iaer || Wend Ufasmd, TR Ud R i AgRd oF STghHmT
g ]

I dicedl T8 Wk | Yalled BF alcl R o HHeh (7.1) T (7.12) St g 9
Ig J B € TR OR dieedt W n/2 e (1/4) =% 9 @l #1 f5 7.6 (a) Wd
T o ¢, &0 TR, Siced] Te UR o S ¢ 6 HeR I aieed $eR V H /2 99
B T % o TR W e fen ® ol e § A 3 dieedl 6 9R S s € S
FHAN: GHH (7.1) TS (7.12) 57 F 1 St € iR o fo=1 7.6 (b) ® gwifen
T R
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@ (b)

o3 7.6 (o) o 7.5 ° <9 U 9R9Y &1 HeR ARG
(b) v UG { T @t ok &9 AFH|

H%@ﬁ%%m,ﬁmaﬁaﬁwﬁmaﬁﬁw[£=w} & Y= T

0]

Afeeha™ | b1 WKl shidl 1 3T S0 foh Wb Wieh o WiewIa 8iel © Sl &1 skl S&t
TR T3 e @ S de 9Rae § gfady s 21 W, & gfaly w1 @E € oqd
off viferr =44 Bidl €2 ST, SEh! Tal o o1 WA il

S F) g A W

pL=iv=1i, sin(a)t—g)x v,, sin (at)

= —i,,0,, cos(at)sin(awt)

iU
=_mm ] 2t
5 sin (2at)

3: Tk Q =k | HIeA iR

P, = <_ ‘msm sin(2a)t)>

= —%{sm(zwt)) =0

FHifeh, Tk R = | sin(2ct) F1 AL I e &
ofae ok R e F fHE Wk w1 Sqd wreg wifad ot g g 2
o 7.7 ® 5@ a7 1 fam & "wemEn ™ ?)

IETET0T1 7.2 25.0 mH &1 T Y5 W 220 Vo Tk Gid ¥ e 21 4% Fid
3gfd 50 Hz @ df IR &1 Wi Ifa=nd Ud rms &R 1A it

TA WA giqend

X, =2nvL=2x3.14x50x25x10° W

= 7.85Q

gy H rms ¥R
vV 220V _

I=—
X, 7.85Q

28A

C'L lnir21be
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0-1 Fsall § YaTfed B arell ¥ i, St Fhreat | foig
AR YA I 7, I H Aferhad A qoh sgdl
B Terer Tt Tnfid et © St e gafeRd =i
21 <t i e feafa & o, sieed wd um A
¥TCHR I €, 3Td: SR UM p HHTcH il €l
gia @ Sl sFea gt 81

1-2 Feal | garfed 8 arel o A ot eees
? W) ®H T W 2| I W o od W wie
forgafend &1 STl © $iR oot Tersrd ST @ el 2
dieedl v e € (TR di/dt T | HTcHsh
21 ) dieed T R ol U FUTcHsh Bl
? R o @i i cAeE 5 et 2

le2dl/ R 1 T Uf =1 41 FITT o 9RT dieear § 9 2

2-3 YN { UM &1 St & e1eiq 78 fag B o waw
X foig A9 o ot 31 TR o) T e S5
T ®, gah & yd ff 951 W &) ¥R SR S
ST TR B S & $7d: SR U p ST
R Foff r@Evifyd gl 2

240

3-4 YN i FH T 7 R4 W U IF B I R
4 R e fagafed & a1 @ den v g 2|
dieedl FIHd T YR FHUTHE §1 o: i
TS B| S Sl 2-3 Tk o IR I 8%
ot Foil Gia ®I ar99 wier § S 8l

forx 7.7 fdt W &1 a1 @ fagasd|
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7.5 €A WX U ac dieedr

o1 7.8 W Wb WeNfGiid ac e <gifen o @ e sherel Teh Wil Uoh U@ ac Wi
SQW%ﬁaﬁWv=vmsinthW%l

& dc URuY H deedl 9id 9 foedt s &1 St S
2 O THH W, IH STeushiel o oY € Weted Bl © S G
1 W T TR Bl €, $9oh S favelal siedl 8, S €
=1 foriy shear 81 Ffd de 9wy o sHi-sa G S|
Bl € T URuY ¥R ] Eiiid A B AU SHeh YolE g@ —
ot el 1 5 Genfel gt e S1aferd &1 i € aftuer
" o) iR % 3 &1 S /)

el Wit i ac Hid © gl S §, Sten f fo 7.8 #
<1 T § A U MW R TR A S ©, W STeRT o YaE forx 7.8 TF T ¥ e ac aiee
1 g e Uehell LT {1 Fifer T Uik 315 =k W FeAraifed
B B T ff WenieR W W SYEfv e SFEfE gl 71 A o feRel ator ¢ W
eTis W TR g 21 @ Gl o fad o ot drefors eieed €,

q
v—_ ld

fehtal® o ofq e o STER, Gid T Heniesl o fol o ste dieeard oM €, o:

v, sinwt = v
C

.. d .
amwnﬂamaﬂﬁéam%nwawd—?wwmé
., d .
i= E(vmc sinwt) = ®Cv,, cos(wt)

e, cos(wt) = sin(wt+g), FT ST FE  TH I €,

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

TET, AAREE W H @AM i = oCv,, T| THH &0

. U,
"~ 1/ 00)
% w9 H ford iR fags vfadeer uftae o qegedft g i = v /R ¥ qo HE
T U € T (1/0C) 1 yfient gfadier St & 81 s8eh] Genia iend sed 8 3K
X # frefim w2
X=1/0C (7.17)

37d: ¥W S T T,

=5 (7.18) 241
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|

Gl wfaema =) faamd o€t € S iy 1 SR
NI TEEH! SI AE 3 (Q) 1 Henfoita wfasm STt g
£y A fagg wenfsita aftuer o a1 FeEfE s © s
. : foTs TRerRiereT aftusr © wfRRiy, Wy THE T et

i sin(w

t+7m/2)

(a)

T\ P o e o oo 2 2
THRIOT (7.16) i Hid dieedl i THIHT (7.1)

Y ol 3 R B9 A 2 fF oUW, dieed § /2
(b) ST Bt 71 fo 7.9 () et &7 ¢, R R e

fom 7.9 (a)ﬁﬁ?jﬁm‘rquuﬁwaﬂw S i §1 Tl oW SR, Sieedl HOR V E /2 H
(b) v & { HT THI % GrYeT U | U € W aMed Yo #d &1 e 7.9 (),

242

3alglul 7.3

3<3lglul 7.4

dicedl T ¥ | GEF % WY B ael qiede 9l 81 g9 S@d § Toh G, sieedl
FI g § NE GHIRIA Tl SAfIRdH A TSV Il T
T 1 g et vt
p.=iv=1i_ cos(wv, sin(wt)
=i v _cos(ot) sin(wt)

- im;’m sin(2at) (7.19)
3d: GRS o Yahio |, /e i

P. = <l’”;’” sin(2a)t)> = l’”;’” (sin(2at)) = 0

Hifh TH T ¥k W <sin (2wf)> = 0, Fa7 7.10 T foR ¥ =R HL@ 2
39 YRR BH 2@d ® T UTh o YTl | o, Sieed 9 /2 hiv GT=H TE Heif
% YR § U, Seedl 9 /2 0 S Bl

ISTETT 7.3 Th o4 [l Wit o @iel Sofihd o g1 21 de Ua ac HaASHI o
feTT o797 Y&l 1 UAIfed IV T&ieh Jeheol § 9asy foh Humia & aifar &4
H BT F GATS T2

T W GG o T fohelt de id 1 Sirgd @ df Guifer Srafvm e € 3R S@eh
ol SEYH o 9 IRgy § I ¥R yelfed T el 3R ofq yeRity T g 2
T A H C Sl HF B H HIE URAdA T8I ST ac T o6 91, G
(1/ wC) G wfeend @mmar @ @ik ufe & o/ yearfed et 1 aRoned: ofq
TRTRT R C ol A T W WAeTa 937 AR o7 weed H1 qor § i 9 geRi
B

ISTET0T 7.4 15.0 pF &1 Th U1, 220V, 50 Hz Wid 9 Sigl 71 81 9Rael s
i wiema iR sod werfed e arefl (rms T f¥ER) 9N &1 7 ¥qEu)
% g ot ST HT & ST A genfeia gfism ofR 4R oF 7 W g
B2

T UG wiem 2,

1 1

Xo = = ~—=2120Q
2nvC 21n(50Hz)(15.0x10°°F)
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0-1 ¥ { I, STER Falfed Bl € Td 0 R Aferhad A
1 R I 7S 7| T A YRR g | Sefd e B
T UM A& g Sl € S 1 W Afuehan 8 sar @
Sl 9T I @ S @1 Siedl v, = q/C 6 g o WY
T kol B Wl T IR 1R YA F S TR R
dieedl SH s Bl §1 3Td: p = v,i YA Bl 39
Strs = d Si9-sig GUIRe & BT &, 9 gia |
el HFI HT B

@

ST ICEEER]
(0] 1

@

1-2 ¥R i 1 TX Seie Sl 1 Wfed e Tare g i
¢ aturfa HuTe =6 dend 9% § forfsta 81 ST 21 Siee
Y Bl ST @ W HARHS S @l g1 9N R B
37: SRt S ST UM ], RO @Idl €1 0-1 e
=% H STV Sl 59 =g T q arag fier sdl 8

ST fagst
3 4

e/ RYAE/AfH F1 T ol =1 e R o dieedn ST qor o S R

A B

@

2-3 Fifeh YN i AYB F1 AR aedl €, G faodia goren
o WY AR Bl €, FUld W B W ¥AeTE T wiE
AT HUCHS 3EY 3H odl 21 o1 TS aeedl 1 &l
SFUCHe BId 1 k1 UMFH p UTcHeh € 30 ST =k
o G Sl FF9ifid e 2

forT 7.10 T Huifa =1 smavE wd fRERE|

3-4 013 W YW {1 &0 § ShAUl & Sl ¢ 3R 78
BY A 3R yaifed gF ot 81 Sufsd e g9 =
S ® SR dieedl v, T TRAT HH Bl S 21 5" 4 T
Tt qofa: Seferd & S @ @ o, A I B S
2| W o Bt © IR 2-3 H S7awifyd o Fid
a7 e 5 S &1 FeT STeifad it I &
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rms‘ﬂ'lTr%

M _220¥ _;o04aa
X, 2120

forar um
i =+2I=(1.41)(1.04A)=1.47A

?Ts’%T;+1.47A®—1.47A¢aﬁ%rﬁmma°r%aﬁtaﬁm@n/zaﬁmwﬁ
gt 2
qﬁa@gﬁﬁﬁmﬁﬁmﬁsﬁaqﬁmwm@w%,qﬁw:mw
B S Bl

3STeUT 7.4

ISTETT 7.5 Tk Y1l dod 3N Teh Gl heall Uik, Teh ohsit dfed, o ® guify
ITER, T ac 9id ¥ Wi T 2| e &1 o3 #x g ™0 € 3R $s g v
Th AR HI TS Weh Hecll o AN yfoe HE et 2

(~)

fom7.11

TS 1 e HUA T YR dd Hi =6 (a) TG40 € (b) TS € (c) STuRafda @t
21 HRor gfed W )

T SO-S9 iR i B Hedl § YaAY Hdl € el o A 1 Feshid & 38
<R FX 31 7 FTH Freell & R Gk & g Sl ¢ 37d: Gl i Wehed
g WAl B | YRUTHA: el 1 U Hidsd o Sl €1 39 YR YgH ac deedl
1 AR 9T YTk o TERi o ot gTell 2l T € @IR el o TGl o ot sieed
T & Wl g1 q: sod i i % 8 Wt 8

7.6 vitag LCR Uy W Ygad ac dicedn

51 7.12, ac Wi ¢ ¥ (g1 Jofteig LCR uRuel <9iien 21 9eet &1 & wifd 89 ac ¥
Ea) ‘cﬁcf??ﬂv=vmsin ot T %I

3310l 7.5

R If T W AE9 g W6 fRdl &o1 ¢ ) gy o

— AN ——————

Yenfed ¥ § € o fervaiw ae fEm 9
di .. q_

. @ — L TiR+ =0 (7.20)
B AU YN { SR YR Yedred] dieedl v oh WY
L ST el Gae Fd HET =Ed &1 BH 39 S Hi B
I § § § ) WE— w6 fau gt fafeed &1 ST w3 veelt fafy o &q
for 7.12 et ac i @ @oifod dvfes LOR O dohHIeh T ST ST IR gEd fafa o 5w wei
aftme| (7.20) ! TITAT0NcHe: ®9 H Bl 6ok { 1 Hieamizad
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7.6.1 "SR 3IN@ gRT &A

o= 7.12 o <9y 7 Ry § wiadiees, W T i Suied | 9 ©1 o T
&ro foeiT W qRuY o e SEw U ac YN, IHoh AW TE el G9H 2| T T

i=1i_sin(ot+g) (7.21)
Tl ¢ WA ! dicedl SR qRuY § yarfed e ol &/ § wer-3fa 81 fse s
o g S HEl © Sk SMUR W BH SqH Tl 1 Teh el SARE S|

A S foh TieRTon (7.21) R 98T 9RE %1 &R 1 HoR I 5 ekl i
iR e, SR, W U He & R & e e B wE: VLV, Y,
e vV frefm #X a fed ogam 9 79 S €V, 1% wE 7,V U I
¥ /2 e 99 B v, , 19 n/2 eem o 21 fo

7.13(a) § V,, Vg, V, T I %! FHfEG hell Haui o6 el I U — p
T T R §
A o Y e sefd v, VT v, S e VR
U =1L R v, =i X.,v =i X (7.22) VL Wi &
Tfger o e sieedn it (7.20) 1 39 TR fore
ST Hehdl % \\?%VC +V,
vttt U = (7.23) Ve
o ToR Heiel Foreer SredleR TR B SRR e (@ )
I €, 9 € fort 7.18 () TSV, V., V_, TH [F o9 TR
V, +V +V =V (7.24) et (b) T V,, V, T (V, + V)

= ged # f97.13 (b) ¥ w&a R mn ?1 +fF,
V, TdV, T Th & e @ H R U g ki famd
feamsti § 1 T, 3T TH THA HR (V, + V,) & &9 H Faifor feran s whan &
et af@mmn | v, - v, | 2 21 5 VS8 gusi s & w0 9 fefud fea
T 8 fSeRt SV, T (V,, + V) ¥, TR T 5,

2

vr2n = vl%m +(va - vLm)
FHIR (7.22) W v, |, U, T8 v, o AH FdH THRO H WA W

v: =, R’ +(i,X.-1,X,)

=2 [R*+(Xc - X, )|
. U,
sterEr Im = JR + (X - X, 7 [7.25(a)]
forelt 9y ¥ Uiy o Sogead o STUR R §H ac TRy o fau gierr, Z 91
T ITERT § @M
v

iy = 7m [7.25(b)]

Tl Z= R +(X. - X, ) (7.26)
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Hfeh ORI Hed HoR V,, o HHIR BT €, SHell IV ¢V TV o o=
o A0 7 SR FaT 7,14 % SUR W TEHT HH Ad fRA S Hehdl @

vLm

13) —
va

THERIOT (7.22) T ST i X,

X.—-X
tan¢=—cR L

)(C'XL

(7.27)
o

|

J THIRT (7.26) T (7.27) 1 WEE &0 f=1 (7.14) 5 v&qa = T

R
ot 7.14 S ot B T8 FfAare SIRE FEdd 1 98 Tk gushivl e @ et wof 22

TR 7.25(a) SR 1 SEM Sl € Te THR0T (7.27) W Herehiol

T T U ST 21 3ok A1 fee) gt (7.21) yoia: Hfés € S #)

AKX, > X, ¢ HFIHE Bl € q1 GRE H RIS HGeR JHH 8 S 8
uftomrea: wftaer # ¥R S Seed § 37 @ W €1 A€ X, < X, ¢ FHONHS el ¢
qN Ufuer 1 W FeeR T9@ B STl &1 URomaa: qiaer o o g Sieedl 9 a9
B S B

fo 7.15, X > X, % T o foIT HoR o@ € 3R I8 0t T 0 T
o BF el aferds i <eiiar 8

3 Wb, Bold deh-leh o1 SYANT hich, BHA
gufteg LCR URU | ¥R &1 99 UF el 91
T ol 81 AR ac aiel o fovewor =t g9 fafy
o &9 wHdl €1 9o a1 78 foh R om@ IRfus

(@)

246

o7 7.15 (a) Va1 & fauw R 3™
(b) gviteg LCR 99 & fal ot o 9 v W i °
TR g et W (=T X, > X))

forn T ®) o Hahd © SR fafa= e % o=

rafersh IV WA GU STRT-3TT Hord TR@ T
(b) Hohd B 58 YhR UKl el 1 E74T 37eey] 8ef hed
g1 98 *IE AUH B TE ¢ T AN Th
&ifieh ger +ft B ® S v =0 o forg ot @ e
B MUk A, &0 B e TR Sfee g &
A W WIS il 81 9A <rejshiel o qvETd &fureh gl oh Gre e 81 S € 31
TG o SEROT 1 o0 TR ST g1 B e fhal Sl B

7.6.2 fagewunares T
ftgy & U deedr 9HH B,

wt T on Tl o faee 4 eRiE g T <A1 S o B
K +ft =gfems A (S fo 30 st ® wa we ¢,

L2+Ri+g=v
dt C

=v,, sin ot
T S © 1 i = dq/dt 38T, di/dt = d2q/d e 3@:, % 98 |, seed] FHieH
= fora o €,
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&q, pdg g _
L 1 +R i + C- v, sinwt (7.28)
5 fordt yuifed sTamfed o & T St @ 21 [RfEn T (14.37(b)

el 11 Wifieh! Tgageder ]| aF forn o 5@ 0 e ¢,

q=q,sin(ot+6) [7.29(a)]
GIES % = g,,wcos(at + 6) [7.29(b)]
. d?q 5 .
W =G sin(wt + 6) [7.29(c)]
T M i TR (7.28) § WA W, B9 UW
qn@[Rcos(wt +6)+ (X, - X, )sin(wt + 6)] = v,, sin ot (7.30)

e T X = 1/ 0C TE X, = o LT 1 ST fehan €1 THiehavr (7.30) o o vef
i Z=\/R2+(XC—XL)2 T Ton ue faafeg 9 W,

qme[gcos(a)t+9)+@Sin(a)t+9)} = v, sin wt (7.31)

o9, A TR R cos ¢
z
qen (XC—;XL)Z S1n¢
X.-X

iR 9= tan‘l% (7.32)
THIFHT (7.31) B I8 AF Afqeenfud $ich WAool i W,

g.@Zcos(wt+60—-¢)=v,, sinwt (7.33)

TH GHIHOT o SHT gell Y g R W eH U € T,

V,=q,0Z=1i,7Z

&

BH|
Iy =gy @ [7.33 (a)]
. i o
W O-¢=-3 qoa O=-_+¢ [7.33 (b)]
zafaT qftey § &R &1 GaY @
i= ((11—? =q,, wcos(wt+ 6)
=i cos(ot+6)
S RE i=1i sin(ot+ ¢) (7.34)
E G A O [7.34 (a)]
"z RPH(X.-X,P ora
-Q,—;‘: ¢: tan_lu
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% odifeRt

3d: 9ROy U ¥ o AWM TE el o o fovevoncdds g %o dehHish § 9
A ¥ T @ Bl

7.6.3 e

gufteg RLC TRUel o1 Teh Ueieh SATWAGT0] S 1 UREAT 81 o1 U |eft
ferTal A1 ek | aitsre @ foew ek fafree smgfa 9 <o 1 g et 21 7w
A 9 TR 1 ighfas g weerdl 21 A 36 YehR o1 1S Fep fordlt T
Sell Fd g Henferd @ et egfa fem &t gepfae sTgfd o wfere & @
T wIgd eifu T & W e HIEN g T Sl g1 THRT Tk guikfaa
IR0 Fel W ST g1 5 €| oA hi, elleieh shi € e ol fog o 3eR-SeR qler
*1 U Wihfaeh gl et 21 afE sean Wl i Frafid aea-siaett ) diwa @
3R Gied *1 g oF1s gel & el 1 qihfash Mg o ek @ dl ger
s stfusk B (IFEU wEm 11 & ST 14) |

v, ST Ta o SR T Sieedr gRT Feiferd RLC 99e o faw &9 € fR
YR ST,

D, D,

m

Z R X,p

TIX = 1/0C T X, = 0L 310 A o ! 9REfia e st e fafme st
0, X, = X, T e 3 9 = (2 =R +0° = R) @ < 1 7 s
ST STgIT e €

X =X = L=a)OL
o, C

s m
L, =

T Oy =——= (7.35)
vLe ST S TR T SR Afushad e € iR

T AM B, 0, = v, /R

1.0

fa=7.16 fedt RLC 90Ty afqey o foe o o

Tt [ 1 afEdd Swfar 81 W8T L= 1.00 mH, C=

\ 1.00 nF 2 @41 R & {1 3TeRT-37 HH (i) R = 100

< 0.5

\\/ ) QT (i) R = 200 Q few 7u ¥ ygs @i o faq v

|
|
/
)]\ = 100 V, 38 T | @, = (%) = 1.00x10°

\\ rad/s |

s

[ —

0.0

0.5

Wo I T @A § foh ST Sngfa W uR w1 e
-0 o 20 fumm e 21 SR = v/ RTTR Y fefa
YT (i) H W7 hT 9RATT FehoT (ii) it feafa & «my
o AT | ST R

w,Mrad/s—»

forx 7.16 T TN () R = 100 Q W (i) R = 200 Q

% o, weh W1 1 IRed| <Al Fehon | e e E

248

L =1.00 mH

IENY, fedl ue It Wi o YR i feRanfar|
foret Aeat =1 et e YaRes Rl 9 Gohdl
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srfumee e 81 e grr eifimfed Gona, eal & gageRor oRae & Gid o1 e
F B, TEfGT IR S Sl W Eeied oA S Hehal €1 W TR fafime
el Byr *1 G & foau gq P w1 qoeia w@ &) g9er & fau &q
TR 99 § o o1 i o1iar w1 qiafaa s ufider st sghd st aiafaa
FX 39 feorfd o @ € for STR! 1Al sTgfa sifumfea e Gehdl +1 smgfa ok
ST SR B WU W UE e @ A uRgy ¥ sq fafvre e Kym 9 oW 9
Tohdl 1 R o ¥ AW 1 WM SAfeehad 8 Sl 2|

T% AUl TS $477 34 I 7 T8 & [ SR BT GReIeT Shaer 341 arRaet
GRT Y5f31 1 St & e L wd C S e gid @1 i shaer adft LT C &
Rt & ot &t aleear (fwid wo 4 & & FRUT) Th AR H (6 B3t & iR
YRT ST v, /R I & 791 e Hiq dieedl R & 71 & a9 8 gt gt s 81
$9HT 37¢ I §aT foh RL AT RC TRYY H 37315 781

AT T dAguTar
oieg LCR 99y | &R a1 3719,

L,

m

lm 5
9 1
R°+|wL—-——
oC

IR THHT TN SfUHaH B, 59 0= @, = 1/,/LC T g AfHehad WM B €

{7 =v,/R

m

W @, Al e Al o fu a1 e, seen Al 99 9
Bl B A A o B0 o 1 T U@ 0 g € e foau um e, sifiean
A 1 1/42 T #1389 & foau ufwe § g9 aren wfw e e @ S 2
o1 (7.16) & o § &1 &0 € o 0% W T AF F, 0, T o, 59 TF 0, 9 w1
T I ST 0, Y 1o | 3 S T @, o TeR-SeR gufnd w9 | ferd i €1 &0 fora
T

0, =0, +Aw

W, = 0, - A®

= S ST o e A SR 0, - 0, = 2A0 TF: TR H de- R FEard
1 TR (@, / 2Ac) T ST BT ol BT AT /AT ST 21 Ao TSI Bier 2T, o7
I B HEOT AT Hehivl BRI
Ao % o =iseh o S % o, A ¥ o wR-etEm i = (1/42)i " qe
B T 9 0, = 0, + Ao, THET

0w, i, = L
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2
arean \/R2+((olL— ! J = RJ2
)

Ne
2
DL R2+(a)1L— J:2R2
W,
w,L - ! =R
w,C
et fora Tea &
1
(W + AW L —————— =R
(@, + A®)C
wOL(1+ﬂJ—;=R
(0)
0 wOC(1+Aw]
Wy
amq&{ésieiq?;ﬁw(%:L—lcaﬂwqhaﬂﬁm
w@(ﬂﬂ} oL _p
2

25

Aw=— [7.36 (a)]

= [7.36 (b)]

w,L
R

w,L
R

1 R T O P Q W FEd © Q =

[7.36 (c)]

TeftETo [7.36 (b)] T [7.36 (0)] § &9 2w € fR 2Aa):% a7z, Q &1 A e
i BN, 2A0 21effd o€ fordR 1 /M Sal €1 s 8N SIR 3118 SaT &1 dieo
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B @ =1/ LC 1 ST HTeh THIH [7.36(c)] 1 HHIeAAIeh 7+ FhR 9
T H A € @ = 1/@,CR

o1 7.15 9 89 2@d € for 9% 191E 1 dieorar & 81l 7 shedl R ¥
U Tl 7, Uy st o2 g URER Aw o oY oA o ke ®ar ® @ik
Tafere qfaer 1 THEERY STS51 TRl Bl UIa 37d: STAR foaen & e grm uftuy
1 = ermar off o € R Bl sueh faada At et dien € A uRaey &) =em
eran off etferr gl THieRROT (7.36) © B <@ ® fR A o qones st €,
gfd R %W a1 L e € df qiuer sl =aq emar stfuss gl 2

IETEIT 7.6 TH 200 Q UfRIE® I Uk 15.0 uF Heia, fet 220 V, 50 Hz ac
i 9 uiied § 92 €1 (a) TRUL | ¥R HT UM I (b) TRILh T G
o T o = (rms) Seedl HT TUET ST T S Fleedrsti ol SerordE JR Hd
dicedl @ fush 82 4 &1, Al 5@ fokienard w1 fesor sty

k34

fean @

R=200Q,C=15.0uF=15.0x10°F

V =220V, v=50Hz

(a) & T TOFT ST % ToT0, B IRUY Y WS 1 SEvERd et €1 T8 Bl 6

Z=R+ X2 =R +(27vC)?

= /(200Q) +(2x3.14x50x15.0x 10 °F)2

= /(20007 +(212.3Q)

=291.670Q
THfaE, TRuy § ¥W R,
_V _ 220V
Z 29150
(b) = R IRy ¥ A ¥R veIfEd @ @ e, safn
V, =IR=(0.755A)(200Q) =151V
V. =1X,=(0.755A)(212.3Q) =160.3V
T Aeedt Vi, TV, T dSEIOE A6 311.3 V8 S H aeed 220 V E
tferer 21 38 ferkienarg 1 Fesor forg gehR fopan 2 S/ ff eres o ® e
2, I dieedid THH Fell § el Bt 1 SAfeTy 3Rl FRY FeAst k1 e Al
SreT ST Hehdl 81 T dicedisii § 90 &1 shefl-3fal eldl 81 THAY Tk FNT ol
TRATT WA o FHA hl1 SYANT ek A R ST TRl 21 27,

VR+C=VV1§+VC2

=220V
39 Y&, A T Alcedisti o sd oh hell- 3T i TUET H A T TioRiee Ta HeEm
o fXl o o9 el diced! 91d i ST A 98 9Id aicedl oh S¥eR & Gl S|

=0.755A
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3T 7.7

7.7 ac U9l U yrfe : ITfed IOk

TH 39 9o § fR gviieg RLC 9Rwe ® wge i aieedi v = v_sinot 39 9y §
YR i=i_sin(ot+ ¢) TaTEd w4 T,

v . X.—-X
i =-m WG 4 -1 e L
m= ¢=tan ( R )

THfeTT Bid R MY dreaforeR Wi p ¥,

p=vi=(v, sinwt)x[i, sin(t + ¢)|

= U"lzi’" [cos ¢ — cos(2wt + ¢)] (7.37)

Tk Ul Tk § W1eA ViR WHIRROT (7.37) O QT UeT ok ST USRI 1 HIEA o 9 W
B Fehd T TTH ol T UX € THE W R T €, 3R U WA YA 7 (R
(cosine) T HFTHF 3T¢ IH HUNHF 3Tg ] & FT a1 B1) 9T,

P= Mcos¢ = UT;%COS¢

=VIcos¢ [7.38(a)]
T 39 YRR off foran S Hehar €

P=1I>Zcos¢ [7.38(b)]

a1d: &ffa wed v, A oheidl dieedl Te ur W Tt el @ dfo 396 &ta o
Hell-hI0T 1 il (cosine) R o F19 Fxdl €1 TR cos ¢ 1 I o7 el STl
21 mEu e gt o == o

WeRTOT (i) SiRiyehia Raey : afc uftqe o ohaet g R d 98 URae giieeid
Rqe FHEA 21 39 UL & T 9= 0, cos ¢= 1 TAH Afersman vl & Bt 21
WeRUT (ii) I§ W1 A9 ¥IRdtg gRyey : Afc afay o shad T U AL
il 81 @l B9 S @ foh o e aieedl % s hell 3l /2 Bl 81 gHiT
cos ¢= 0 3R THfeY Faft gituer § «m yefed et @ df ot ig v & e gl
TH U &I wefi-Hf g gR St wer S R

YeRYUT (iii) #79s LCR TR7Y : forelt LCR 9faer o vifok &1 Fwieheon (7.38) &
STIER Bl 21 q6T ¢ = tan™! (X, - X,)/ R %: f& RLA RC A1 RCLIR@A ® ¢
YRR B Tohd 71 3 uRgell § ot vifed Shaet wfadive o & afad g6 ?)
WSRTUT (iv) LCR 9RYY H 37grs Reeifa & ife & : A 1 fearfd 6 X - X, = 0
T ¢ = 0 39T cos¢ = 1 W& P=1%Z=]? R 31fd 99y ® Ifyrad wifemd (Reh
e W) AR i feafa o afaa eidt 2

IETEAUT 7.7 (a) forega v o afee & foaw e 3 are aRaed  f1= wfem
TR, YA H sk Sl 1 & B, Ffe FRaT §1 THe FR0 gHEmEy)
(b) TRTer 3T TfoRT T[oTeR, UT: TRUY § ST T oh TR T STAN Fleh G
S Hehal €1 F8 qe9 WHAR

2018-19



E I CIIIRSIR

&l (a) B9 SId € T P=1V cos ¢ T8l cos ¢ ViR TuTish 1 < T dieedl W difsd
viferd w1 3MYfd o feTT af cos ¢ 1 W1 %9 SN @ &6 I ST | &1 1 7F
T TS g T8 ywu H sAfere v & (2R) grml

(b) 7T T Freh aftuel # o [ Siced @ g0 99 @l @ A 39 U9 & fog
cos §=R/Z

TH Yo UM o1 YUR T SEHT WM 1 H1 3 Fg0 T Fohdl 2 orep foq Z
A R 98 YA H US| I8 STt oy eI 2, STy o g 36 9
TIE T IR I &R X ! § Forifoa e 8- 1) W seed v fan

VA

r, 0 I

o 7.17

.a

I Sieedl 1 A fm W1 S o S 7.7 WE g €, e S dHean
€ Fifh &1 o 39 Heh & WA 1S Ve &9 T el I, Bl VIR Sk el S
2, i =€ dicedl o 1Y GEH el § © R 6 & @ aRwe | wir o S 2

79 foveror 9 77 T € fo afk g0 vifer 7ot & R o1 = df qeeme arede
YR I, 1 ST o SR SATH SR ¢RI G ST kT we g6 fag
SO WM HT GG THIR HH F FANTT FHE S0 qlH [ T 1 TH-THH
e % W SR Pl w9 W1V e we)

IETEY0T 7.8 283 V ¥R dieedr U 50 Hz g &1 Tk SAaehid dieedl Th
gufteg LCR 9RuY ¥ SE1 ® f5&™ R= 3 Q, L = 25.48 mH, Td C = 796 uF 2|
A HIFT (a) IRYL &1 Ifqanen; (b) T o 1 o6 &= @it dieedr 6 9R9e §
Jalfed B alell ¥R o s hell-3Aa; (c) TRue | B aret Ifea-&; Td (d) 9fem
T |

&
() TRTe = FfqaTen I FE & fAU e g9 X, TE X HT O H4A|
XL=21'WL
=2x%x3.14%x50x%2548x 10°Q=8Q
1
X. =
¢ 2zvC
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1
T 2x3.14x50x796x10°
B
Z=|R+(X, - X ] =32 +(8-4F

=50

(b) -3, ¢ = tan™ 2C XL I;XL

=tan’ (%8) =-53.1°

[feh ¢ 1 A UM ¢, TRUY H 6N Wi o R o site deed ¥ 9 @ €
(c) 9wy ¥ wifed &9,
P=I°R

m[:izi(@

V2 25
d:, P = (40A)*> x3Q = 4800 W

(d) w1fRd U =cos ¢ = cos(-53.1°) = 0.6

J=4OA

3<Ig{Ul 7.8

ISMEIUT 7.9 A o6 g9 Seew # At wid i gt uRedeiet 21 (a) 9id i
g Tafd W TR B (b) STITR i STa€eN ¥ Giaan, ¥Rl e &faq wifed &t
UM SHIfSTl

&
(a) 9% Agfa 59 W AR B,

1 1
., = =
® JLC ~ \25.48x10°x796 x10°

=222.1rad/s

L, _ @ _ 2211
" 2n 2x3.14
(b) SR i feorfq & wfamen, Z wfadier, R o =XeR @il & 37d:

Z=R=3Q

Hz = 35.4Hz

SR fearfd o rms ¥

vV Vv 283 )1
=L =L=|22|2-66.7A
Z™R (JEJ:%

AR feafa # wifeq e
P=1>xR=(66.7)* x3=13.35 kW

T WUl | 319 3@ Hehd © Toh SR feufa W wifek e S 7.8 W g
viferd & 9 stfer 2

3<&lglul 7.9

254

2018-19



E I CIIIRSIR

IETETUT 7.10 TRl 7amE 31e2 W §ean wRvll 9, forddt =Afe &l o1g-Hg=s & §R
T Y TSR WA | A SHeh U IS g W S g €, il ol T 9 T et
e @t ©1 9% Sgee R fagid W s €2

T g GG ac TNUL H AR % fagia W s w81 W g fRe g
TgEF U ToRd € d e § 39 o hl dell Th e U gl Tod 21 78
Fecl Th T geeafa 9 ¥ JE) et # foeeh wRo aigy oA &1 fefa
H BT B1 W 19 S § ¢1g AR heell ¥ ToRd @ al gRae ki wfsren aRafda
B St 2, uRomeeEy uftue ¥ yeifed @9 ol o) | wiefs gied g 21w
1 7% R W B 2 T s TR % RO S 7 A s
B 2

7.8 LC e

B WA ® o U Wil e U Uk 9T oEd Ud g Sl wied i Hehd
&1 99 Tk (TE W AERE) e T Wk o WY gl S €
i R 9l U qiuY # O, 9gd <o s oad € it
TR wd ® Sl At gonferl o Sem | <@ Wt © (3t >
14, %&m 11)1
T R et Wi W (6= 0) R g, 99 7 3R 38 Th W +7a
T Sfrer e € S fest 7,18 ® <witen e B
S &t uftay guf giar 7, G W S w9 e YR @ S
& foroe ftwer ® o yefed e ot &1 W TR ferelt a7or ¢ o) st
q U 9Re & o i €1 5 di/dt UEeE €, L IR emf T g
&l it =i fot W < v ©, s1eid v, < v, | fEEE % qu frm

OT°L lnx2ibe

| [+
|] |+

-ob

% STTER, «
di T 7.18 <WMT T &0 R 4w
4_1%-0 (7.39) 9% W ¥ o W F WO g
C dt S 1 TS el aF € B ©

i= - (dg/df), FAfE TG THOT H qFA B WY, 1 TG W T i oz o <A w2
3Td: GHIR0T (7.39) i fora Tehd € :

2
wﬁwwwwmwﬁaﬁmg+w§x:0 SE 21 S,

i &1 STEY WA 3Ted Sleid il @ fSehl grehfass smgfd 2,

wf% (7.41)
31 5% TRE § 99 o 1Y SUEs i ®9 ¥ qiEdd g ¢ et gn frefated
T BN I H T B

q =4, cos(a,t+9) (7.42) 255
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% iRt

TET g, SO q 1 ST(HHTH AH T T ¢ Th el oais 81 G, t=0Rq=q,,
cos ¢ =11 ¢ =0 | THY, TRIT THT H
q = g, cos(a,t) (7.43)

wwi(:_%jﬁmwﬁ,

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

Rl i, = Oyq,,
EY 319 I8 3@ 1 = Y fop IRU § 7€ e B b &7
o5 7.19() # IRFH 191 g IR TF QUi T R0 Tk 9 e feamn

w%aﬁﬁmﬁaﬁaﬁ@ﬁa%ﬁ%%zé%|wﬁﬁ,qﬁwﬁaﬁéw
wered e 8 W R, Uk | Sl g €1 o6: LC URuY Hi el Sl ®,

U=% KA®, K=0 U#0,K#0 U=0,K =7 mu,, U#0.K#0 U=

(@) (b) (© (@ (e)

ferr 7.19 LC 1ty o Srem fim & il @ ol ok & el o 9Aded @
ot o <ol o eY = Sl g9 T e

t=0 W T °g &Y fean wmar € R gt fawfSa gF o 8 [fo 7.19
(b)]1 S-S ¥ et © Wk W w1 & Tt B ol € 3R Wi o gehi
ol % w9 H o dfed B9 et € e wH ¥ U, = (1/2) LA S0,
(t="T/4 W) ¥ &1 9 Afuehad i g €, S 571 7.19 (o) ® wifen 0 € &
ol ga & % w9 H W Bt ¢ e 7H 8- U = (1/2) LE, | 3 7
AT | S Tohd € T eaferehan oe@ Sl Siferehan gaata Sl oh SR Bl
21 3 feafa o deunfr @ i e iR gafery i Seif & =it o, S/ fas
7.19 (d) & s9iian 1 }, ¥ Gt ol SAERE e ol €1 98 Uik 99 a%
JAdt well ® 5 a9 o (¢ = T/2 W) Gife gt @ omafv = et < ¢ [
7.19 (e) ]| TR, o7 3HHT ARH, 931 7.19 (a) H 3@ T URfoew fefq =t
el i foodia gadr o Qe el {1 S 94 T fhar o R 9 <ewd S
a8 yomelt 7o ot teen | die Wi o1d: 38 Yol H et Hef U Wk

256 & = e w2
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LC =i Tom o 58 e o =ifsren <ol i €1 @@ 21 o 7.19 W elksh 3Tt
1 == o1 9T TR gonedt (T @ S8 ) i @a stereen weivia i @1 S|
e @ T, mEIHN % o, G ¥ e w fie o fon, T e

d*x

de?
&l wo:W,@kWW%IW,x%WWq%IWW%
faT, F = ma = m(dv/dt) = m(d%x/df?)| fagda gomedt o faw e = -L(di/dt) =
~L(d%q/d®)| 37 = TRl Bl qor I W, B9 3Ed © L ESHA m e SHqed
T 1 LU ¥ qReds o gfae 1 /9 §1 LC U o YR H, ¢, = 1/JLC T

o W e e 5 o T, @ = (flo/m | 3EET 1/C T e ko
@& "Aqed B T, k (=F/x) 99K il € SohS Toeedd @ forq steveeh
(1) e, STaifeh 1/ C (=V/ q) SHe hidl & SohTS 3Te1 Hied id o forg strevaeh
IECEIGR

Rt 7.1 o = e o ARE S AevId wd S T 2

&7 3 foF LC gl & qay § Swied T 3 HRol 8 Feref 98t 8-

"Rt 7.1 Fifyer U e O ¥ wudedar

+w§x=0

TFHE m T L
ELAERRIC kA TRl
1/C

foeem= x e g

M v = dx/dt YR i = dg/dt

RUECHEE| forga Jaenta st

E=lkx2+lmv2 U=1q—2+lLi2
2 2 2C 2

() &% Wk H F9 1 F9 Yfaly 7avd el €1 9 Uik 31wl U uiuer o
Jalfed ¥R W ST J9d STerdl € o 3fdd: <o 9 & S 2

(i) afE gfaer 3= =1 @ off T &1 e Sorl a7 @ ge T o foea
JAha TN o &9 | faferlia 81 STl (37Tl 1= | 39 fawa o fowar 9 ==t
I TE ®) | o ¥ e e Sl Guuen! 1 e yomedt 5t fafeon & W
el et 21
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% et

Terd: MY el 11 1 Hifdeh! ot TEaq&deh o SUNT 14,10 H aftTa yoifea sfemfcd Sieish 1 qor
ac ¥ ¥ LCR Ry ¥ %31 9’| &H 78 feuolt veedl €1 X g ¢ fF &erm 11 1 wigages o 9
TS GHIH01[14.37 (b)] 3R 36 12/ | < 7 Hefiertvl (7.28) H Fuft STer-31eh Gehd g Ta yreret
T fohT T €, TR ot 3wk S W faeiehel firerd-Sierdt 21 ey, 3 9 Tt o fafa=r afvrE
F TG YIS P

quiifaq e GeTfrd LCR TRaeT
dx+bdx+kx=Fcosa)dt dz +R%+g_v sin ot
az dt Lae " Ratc

foreenmaA, x A T 3w, g

g, t T, ¢t

THE, m W, L

FreHeA fardie, b gfawH, R

e frardien, ke FehH 1, 1/C

T A, o, HeeTeh 3, @

3[eteh i UIehfdesh g, LCR U9 =1 Yrehfdeh M, @,

U Sl b1 STEH, A Hferd SR s, g

T 96 T M, F TATE T Freedl H AW, v,

o < R i TR (), STEY (@) o T ET €, M (fushan fakerdd) A % g
aAfeha™ Wi STee, g €M1 HeE 11 ki THH [14.39 (a)] 3121 Wroieil o 02 § el k1 ST
faféee weht @ S gfaen & fau T=t 39 wgd +@ €

FO
(m*(@ - ) + p*} "

ST THH T Fsh el i SHeh HTd agd TR 9 gfqwenfyd s ik 3@ foh @ g 2
T4, L, C, wQ‘ora) &, Haf X = oL, X, = 1/0C, T @ = 1/LC 1 TR ¥k gW| 56 39
W(?SS)QH(?S@WWWH&&WW%FW{UW%

iferert & TE o fearfeat | eueht AT 2T SRl foreiget eter sifaer aRereet 1 T St i
TR GRT =7 TR Tl 81 Af% 219 S0 W T 1 Gl Ioh © o SE0 ol G & foIg o1 shaa
T YT <Rl gferenua ik T g o qiumm ) Sre ) eA g ¢ R emg sifaeht o faf=
8 W 30 TR T AN Rk B Ee o 3 Rk ¥ S W R o B =t ‘

A=

258
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E I CIIIRSIR

IETEYOT 7.11 TWSC foh LCIRTY o o ol §, TURE T Uk | |faa Senstt

1 A, T o 98ed W A TR aged|

T I AT o forelt Tenfer R aRfeh 7ot g, 8 qe 98 Wl LIRehe o foheit

Tk ok WY SET T {1 Sl S SN 7.8 § UGl ¥, 39 LC URuY | S (o)
< 1 .

WO)(—Z?TV—EJ %Waﬁl‘%ﬁl

ot &0 ¢ R, HTE R A g TS URuY § UM i,
q () = g, cos ot
i) = - q, wsin ot

T t R, Wb | Fiad Sl

2

U,—~cv>=19
2 2 C
2
=Y cos? (wt)
2C
I t W Wh | Giea el
1
Uy=—=Li
M=y 3
=% L q; @ sin® (wt)
~0_gin? (ot (~o=1/LC)
2C
Sttetl T AT
qZ
_ 10 2 s 2
UE+UM_ZC [cos ot +sin wt]
_9%
2C

Hifh g, T C <A & THE W R T&T i Hiey 98 A 99 o | T aerd|
S 3 A S e ¥ o il 1 e A S st URi St o SweR 71w
&2 ferem sy

7.9 TEHET

3T IeWAl oh fAT ac diced] i T AM § S 31fie a1 &H 91 | aRafad &
(7 TUARA HTAT) TE9Teh 8 Sl €1 UEM 3T=14 IR0 ok fagid o emeniia s i
o gr1 feren S ® S 2rgwiat hed 2

THETR § < Fefedl g € S Th R U fagaes e §1 d T hHd-de-hie
W feAgdl et €1 oes 1 fafy = i fom1 7,20 (o) #Y ifa Bt €, food e ged
T o TR faud Bt €, @ R 9 7.20 (b) w1 wifa S A Fefadt wie
T TRT-3Te el W forudt gt €1 U ool sl yrefde Fger (primary coil)
W%WﬁNpﬁﬁ%%ﬁ%l THA Fedl ol fgdiged Pedl (secondary coil) Fad

IT°Z ln22ibe
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(@) (b)

forx 7.20 e TawiER & Woufhs v fdiaw Fefeai w1 aue w1 3 e
(a) T% TW o ST AU TE T Fefedi (b) HIS Hi T-Tel el W fauel sefaat

g, T N_ o e 1w et gech o geeh e € ud fidasw et
T T T

o Wik sheelt o ol o e orad! aleedl og Sl © d qRonE 8w
Teh YTl Teiehid ToTed Scd— it & i fgcioreh shecht o gaifsa gt gaeh fax
o o= Tk emf YR Fd 21 T8 emf 1 AF fgdiae geeht § % i gem W flk
A © TH T Id € Toh AN B Teh e SEHIE & et Wi seet
F1 yfadier 07 ¥, iR wie #1 WYl vore W wd fgdae S gefadar 9
TSR 2| Wit et & % e deed o, @ |, 7 R e oW, T
Feeft F1 T W FE T ¢ T I FA 2

9 N, v areft fidiash Feeht o fai & o9 9@ emf a1 dieedr & @

€s=—st—f (7.45)

TeATerd! FA , ¢ AT heelt W ot Teh emf IRA e € 59 uvw forE o
9 Fed 21 T T,

e, =N, (7.46)

p pdt

Al ¢, = v A TH1 T e A gRfaew gecll (Saew wfade g0 g 7
%) T srid TRE Y R et A A T el & i qa @ s vl
9gd HH U o ST @I B @ 9w Wiehe 7H deh

8 —l)
&l v, mw&mﬁ%aﬁaﬁm%l 31d: THIRTOT (7.45) TS (7.46)
T 39 TER fomm wEd ¥
d¢
v, =-N,— [7.45(a)]
d¢
b =Ny o7 [7.46(a)]
YR [7.45 (a)] Td [7.46 (a)] 9,
vs Ny
260 Z‘Np (7.47)
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E I CIIIRSIR

2 AL T IWe Fau i Foafd | g9 019 TRepcaiet &1 39am fopan
2 S 39 YR B (i) MUl g %1 gfaly T s yafed BN Al 9w €
(ii) Tt wd fgdren seeh @ TaF o Sl ke T 2 T (i) e
Fecl H 9gd HH UN Yaed gl 2l

af% I 7 formn ST & W #1386 100% & (T il &/ el 8);
at fraeht wifem, fefa wifed o SR @0t ok 4 p=iv,

ipvp=isvS (7.48)

T F T FB Sl &9 df I B & 2, TR oFf a7 T s dfehed €,
Fiifeh b ol ThR Afiehfoud BT i 28T 95%  3Tfush Bl &1 FHiehTol

(7.47) TE (7.48) &l FAIfTd HH T,
iP Ns

i

US
o N (7.49)

Fiifeh | T v I T S I T B S ac G HY, GHHIT (7.49) ¥ T
TR o @Ml AL rms Wl T S S 9 g 2

3, B W@ Wehd © foh TEBIH fohy Yo dlicedl Tel &R oF HHl 1 gHfad
Tl B B9 S © T

N, N
Vs=[N ]Vp g Is=[N”JIp (7.50)

et oz fydhre sgeeh # wefis et @ afus W E (W, > N) T Sz
¢ W € (V, > V) | TH YRR HI HEN I IRt ZEHEH (step-up
transformer) ®gd ©| 94, 39 =Faeen |, fgdias et § oW Wufds peal
o %W A (N, /N, < 1 6 [ <1 )| SSe0ne], 4f foreft 2wk &1 werfaes Freeft
" 100 U fgeftaek Fecft #200 W & d N /N, =2 TI N, /N=1/2 | 31d: 220V,
10A &1 191, Sght 440 V &1 f7H 5.0 A W I
afz fdfoes greeft # Wi gt @ w0 W T (N, < N) T T gawii
7= (step-down transformer) 81 59 JHEHR § V, < Vp@f I>1, 79T Aieed
%Y B W @ qel ¥ 9g Sl 2
FU WIS T T T AR SRR o for g e Bt © (R e st
gﬂﬂﬁ@m)lﬁwmj T o frfefad wRon 9 31eq amn | St & e
(i) TR eRU-T3d P 7 P oI d &id gl g €, iid Pie o Wi
Sifeheds 1 39 @i a1g Rfsd oh FRor, werfhe Fee o1 9a woew fgdiae
Feel | TRl Terall Wafte 1@ fadae Hefaal &l Th T & SW TS &
ISR &1 1 Y TR Sl €
(ii) FEe FT Flerle— Shefersl s | o AR 1 S 7 o Ffai a e & # 3R
TEMIT 37 dR | ScI=1 o1 (1 2R) o 101 SsTl &9 811 ¢ S=d o, 71 aieedn
Fearl B T IR 1 ST HTh, TTH S a1l Sell & hl w9 fHA S 2
(iif) Yo HRTT—JcATerd] Teieh 19 oTeRd, wile-shie W HeX ¥R YA shieh, 39 TH &Y
1 21 WA IS 1 ITAN Hioh TH GG HI HH A S 2
(iv) 98 (Hysteresis)—Jcarad! eehid &5 R S 1 Yok dR-aR Schidd
B 81 39 Wisha W 79 B ol ol hie | SOHT o ®Y W Yehe Bl &1 HH
Jforet a1l el 1 e W SUAN ik S UG 1 HH @l Sl 2

2018-19

261



% et

262

faga =1 o1 oell At qo, 92 YuH R GUT0T T foeRor i o forg gy
1 IYANT Torann it 21 Sif w1 frfd dicedn sl S<anfad foran s @ (qif o0 |
B S © 3R URumHEeEy 2R 71 U S €1 9T el g o SuHied o gHg
feorq esia SU-RIM aoF Hfta femen St @1 &l dieear &1 sq=faa fhan s 2|
foraeor IU-ReAl T @l W R § 9afad ek 240 V & W Yfd gAR 5

1 TEEE S 2l

QT

. & feet gfaless R& fa W *iE g&mEd dieedl v = v, sin @t @E S

%?ﬁwﬁ'a‘mi=imsinwtﬂwmﬁﬁ%ﬁﬁ,im=%.a€ww
dieedl ®1 wHel W B B

. Tt gfiess R 9 Yenfed weaed! & i= i sinot s fC & do & SR

me Wi & (1/2)i2 R 21 T8 SH ®9 H oo w0 o fau foem
dc ¥ (P = I2R), ! =9 & €, ¥R o T (AR 71 1 STER foman
ST ?1 39 ot HEA U (rms) U Hed © AN I ¥ F FW T
1=i—\/m§=o.7o7im
T HR, rms deedl
V=%=O.707vm

ey vifed o fau =a9e P = IV = IR

6 ﬁw_{:ﬁ‘{lﬁiﬂ'{%‘ L*WWW ac deedl v=vmsina)tsﬂﬁ =1 sin

(ot — 7/2), 9 FEfd & ¢, T8

im=;_m W&l X, =oL

L

X, 1 W Fhrerd wEd €1 R H oUW dieed ¥ n/2 A ¥ 0 @i
BTk R Ik A R IR w eyl mem wfm oy wd ?

S w#&m&mﬁmgﬂﬁacm v=vmsina)t3Fﬁi=imsin(a)t+

1/2) YR HaAd &Il §l ATt

X, 1 Rar gfrer wed ¥ e ¥ waifed ¥R 9ge aieed 9 m/2
Megd om et 81 Wk & A @ TH R Gk K GRS K g e
vfed I e R

dieedl v = v sinot, g Falfad foHdl gvffag LCR 99y | €0 &1 AF

e e T

%)

m

TR i =
\/RZ +(Xo - X))
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el ¢ =tan™ X I;XL

B 2l

Z= R +(Xo-Xx,) I wwe ® g Fed @)
TH R WH W ued uik ed H fe g9 9 o e T,
P =YV I cos¢g

U cos¢ I R TOTH Fed Tl

6. fordl foxrg Wi st o1 afuy & faw cosg = 01 t8 iy & ==fa
U @ veIfEd Bt € qenfy wie e e w €1 U SIn W oW H aesty
(Wattless) 9N ®ed 2|

7. fodl ac 99y ¥ ¥R 3 diced & A wHel o G99 wl AN § e R
S Hehdl €1 THH dieedl Aol OW 1 Uil Gfkel ¥ el wd €1 o |tew
1 BHoR Hhed Bl X Th UEY % GAM ® W o W ¥ ge fag o wgew
O AT 71 TR kT GRET R 5N el I (Sieed A1 ¥R) o st
71 WER A o e g
HeN-2R@ o ST 4 fREl ac Ry w1 fawelver @M € S g

8. IR 1 WAl fRl Suftag LCR IRuel &1 T = fafimed 21 wRugl AR

aﬁuﬁﬁm%amﬁ%ﬁmwﬁﬁwwwwaﬂw
g 2 Q:%:ﬁ g ARAfYd 7Ol %R (Quality Factor) Q

A T AL 1 Hohdeh B Q W1 A(Uh WM TE Hohd il B T €W

1 TR sriemspa aifus dien )

9. ac [ qo1 YfRyew fo@E g T Ry &6 & W L a1 9¢1iE C
(YR9 ¥ erafvr) ¥, g <o wERid war B G w1 Ev g TH W
e A wT B

d’q 1

ae "1c?°
TH YHER G A H AN g = 1/JLC T &1 TR F S denfa aen
Wk o T o w8, TR SR AN 1o gl el @Hg o @iy frea
w2

10. TEHER # TH @R W Fe T ¢ o W w Fen N F s wetw
el 7o H F1 HE N, F U fglas Feot fardt wdt 31 Ak mefaw
Fedl & R ac &M@ ¥ S ], q@ WAfew T fgdow dieear fF=fafed

N,
()

p

don A U % Wem o Gy &I fefafad gF 9§ o kW €

Ifs wefaer 1 qo o fgdioe et § B w1 Hem afusw 2 q deed S=
B S R (v, > V)| 3 UER F I R Sear ameR el €1 fRg AR
Tofis & go § fBdEE o B0 # Gen #9 % 9 99 ameet g R 263
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W e
rms Sl v M L*T° A7 vV V= % V. ac sl
1 A 2
rms &N I [A] A I = I—‘/’%,Im ac i <kl
@M 2l
gfaena
ERUED X, [ML* T A Q X =oL
CIIGIREED X, [ML*T™ A Q X.=1/0C
EIREIR Z IML*T A o  Uuy ¥ farmm stae
W R w2
-1 4
ST o 7 o, [T] Hz wr—me
LCR 9fuet & faw
oL 1
T &R Q IEEIHE Q= R o CR
LCR 9fRuet & faq
vifek &R fomrEH = cos ¢, ¢ IRUL H ARG
dieedl 94 U § el ©
Taemuita fawa
& ac diedl 91 R 1 IS W f€F1 W1 € q Te U 9N el Seedl 6
rms A Bl 81 3Tk HI § o foe fee & 2fiel o st dieea ammraa
240 V Bl 81 98 dieedl & rms "M i (4 Hidl ¢ 39 dieedl S SEm
V. =42V __=2(240)=340V I
frdl ac IRUY & T TaFa w1 Ao AU 97 wiea 9 fufRor 1 3f@
w2
el ac 9wy # Iugea wife &t off HomcHss T B
Hered! Wel fene R < Wit ® A St €1 TR St 6 e ferg after
%1 for YR wifaer &9 @ qRwITE fohan T2 7599 ¥R de TR =1 gRef
Fd € U TR 39 (ac R *i) ac ¥R i o9&+ S arel < FHi a’i
o T STHYY oF €Y H YRAMIG 781 h Fohd | ac &N ©Id &1 TgHd o At
feen aRtafda wedt & fe@ qrea st 5o =9 &1 Sl 1 37 ac UEeR i
264 fordt W& o1 o Hey H uRkenfyd s wifew St o w1 fRen w frk 1 % g
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10.

11.

12.

EICRIRIER

S 9 T U@ & or ], den feRelt uftuel § geredt 4m % rms qH 1 TH
TR o &9 § R w9 98 O oRl SiEd SO FHe Seae shidt
2, 99 fF dc 90 F TF R 3= uRiefa § w2

fordt ac aRmy o fafe= sto=dl o fa o s diceded &1 I S T80T Seh!
e o 3 A T e SeEnd, At fRe RC ofted | V, 3R V, e

R '@ C 3 fiti & et et & i RC i 3 i & ot dieeetl v, = \[v2 1 v72
ARV, + V, iRV, 98V, % e s — 2
2

Tt et HhoR-eT@  sieeal qe G w1 WiEwl | Fefd s © qeta 3 ke
aree o wigyn e €1 3 stfew e 1 e g € foh e oied w9 9 uRetda
B ATl AfEel 1 et T T § SH YR TAT Sl €, 99 T a8gEr
ufe o feemedt o Foff Wik o gaw w1 O wikw’, S W oed ®9
Y ufterd=eiier sifeer i @1 freaor w@ €, 79 57 TRE o Sied # at fafy
YeH w3 o fau gf=fee fre S 21 sues fog a0 39 faw w1 3w # @
519 &0 wfeel & HoeH o 199 o &9 § 98l & 9 S o

frdt ac afe & 35 Henfel aen Went @ 1S wifed-& Sag &l gianl afs ac
iy & fordt sreEa gR wfed-em B @ df 9 gieiee steEd 2

WLCRWQﬁWHﬁQﬁWWﬁ?ﬁ%WXL=XCWw0=%|

SR B9 & faw ofme ® L9 C <HT STeEal H1 B oTewds ¢ 3 9 A
T (L 9@l C) o & 9 dieedl & /e eF 1 e T gl 3R 39 TR
SR F9a e R

feret LCR uftwer & wifid 1oish (Power Factor) 39 <Td %! #19al @ fo qftuer
Aferehad vifer =79 %3 o fohad GHIY 2

S Te el o e den frfa 1 faend Th-gm & fawdd B 1 T Hex
H S St o € qen Fitren et fefd 7; St o Fifsren it faw @ den dgm
ot i 1 S gfaal St B T WER ¥ TR § EYARd w2

T TG (F=aret) = sieed 1 3=4 sieedl § uiefdd w21 78 Sl oh
G0 % R 1 Sectse TRl Rl B1 U ST ST | Se S R

IE I HLA R I A T @R A (sine) A HISAT (cosine) & G =
ST & 3Tera Tk @ TAN 5N, HeRlA € Hifeh ya-gHa feafa | ufeda
TH 1 TR F TYART H 31 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 Ffiew 200 V, 50 Hz Mfd & Faiferd 2|

(a) WRYY ¥ ¥ 1 rms WA fHa 82

(b) Tk R = H et =2 vifed = 2t )

(@) ac YR =1 R WM 300 V &1 rms dieear et 82

(b) ac URUY § 9N * rms TH 10 A 21 R ury Tt 82

T 44 mH %1 93 220V, 50 Hz mgfd @ Sirer 71 21 uftwer § &)1 o rms
T 1 T RIS

T 60 uF 1§41 110V, 60 Hz ac #qfd § Siigr w1 81 9Rae § &1 &
rms TF &A@ HiaQ|

AWM 7.3 9 7.4 § TH Q =% I @Y § T qRey H fRad Je e
aFeriifer erdt 82 210 ST 1 foeror Sifsm)

T LCR 9wy &1, fsed L=2.0 H, C=32 uF @21 R= 10 Q 7R g
w, T w38 ufwy % faw @ %1 #1522

30 uF =1 T 3Tafyma S 27 mH o IR 9 sirel 1 81 uiael o g Sl
1 g st fra 272

YA T o 19 7.7 § Gl W R 311 6 mC €1 IRH | IRue §
el Tehal St G Bt 21 918 § hed St Rt B2

T gufteg LCR 9faer i, 9" R=20Q, L=1.5H @1 C= 35 uF, T&
ufterdt g #1200 V ac 3gfd @ Srer @1 {1 5@ Sgfd w1 engfa aiaey w5
o g o SRR Bl & o Tk @ =k H IRU F LIFAQRG ®1 T wrem wifem
fepat gir?

T edl F MW TORU S & T @< o g WE & Th 3K ° ol 3R
(800 kHz ¥ 1200 kHz) ©eh THEaIfd fohan S @ehel €1 A 366k LC IR 1
YRR Wk 200 uH B, @ 39k qiedt S i e fhat g =nfe?
[Hord : I % o fae 7a smgfa stefa LC wRaer & qad e &1 egfa
feat @ F Aga & THAE B AT

=1 7.21 & T guftag LCR aRuy femern = € 5@ ufted! et & 230
V o @id | Sigr 7@ 81 L=5.0 H, C=80 uF, R=40 Q

e ——cC

o 7.21

(a) & &1 sMgfa ferTfere St 9Ruey § STHAR 3= &

(b) ufRuer w1 yfcanen qe TR S W & 1 EH Fewrfer)

(c) 9R9Y o I 7ol o fali W fawaud & rms #Hi w1 Feptfen) fx@arst
foh ot e ) LC Fam & Rl W favemm 3= 2
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7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

E I CIIIRSIR

faRed 31

ferelt LC wfRuel § 20 mH o1 Teh Wk @21 50 uF 1 T G € 5@ o arfers
@Y 10 mC 21 R &1 giediy 0 g1 w1 oS foh o e fm woaiuy
o3 e S € t=0 2
(a) WRY H ot ferarl St e ®2 0 98 LC Sl sht orafy & wifeq 22
(b) uRwer =1 ger gfa = 22
(c) e v W dfaa e
() T e W dEgd © (i g% et § wid €)72
(i) 0 & @ Fewia ¢ (e W o Gl ©)?
(d) T TmaEl W Hqol Sl W wd G o me wuE w9 9 faafsa 22
(e) AR T Ufwrw ! IRUL | o ST af fohat s 3idq: od o &9 |
et g2
T ool I f5@s W 0.50 H den ¥ikle 100 Q , 240 V 9 50 Hz 1 T
amgfd o Srer e
() Heclt ¥ efushan omr ferat 22
(b) Siedst o o o 3t & e gHg-g9=@ (time lag) et 22
I uftuer %1 == egfa *T MY (240 V, 10 kHz) ¥ Sier Sar & df et
7.13 (a) TN (b) o SR MHIfeIl 59 39 FoF I =R it fF 1fd 3=
agfa W ferdht aftaer § ek oo Gol 9 o qed e €1 fer srewen & gvem
et de Ry § ek fFE YR 1 SaeR &l 2
40 Q WY & UfishA | T 100 uF o Ho1ia &l 110 V, 60 Hz &1 &g
Y et T R
(a) uRuy W siferhad ¥R TRt €2
(b) o Y o oSt v & ofte Hg-vve o 82
I 9w &1 110 V, 12 kHz qfd ¥ el S af 199 (a) 9 (b) & W
frepTfeTu| S99 39 oM &t AR Hifvy i Afd =9 Tgfeal | U G =ers
BT 21 ST ol 39 R ¥ &I St fmelt de aRaey o weh g wefia
Tl B
I i T ! Tk Soies LCR TRYe i SIARI STghd oh aer W&d gU a1
Fagdl L, C 91 R &1 TAAGHT ¥ od 1 98 S9ieT fof ¥t LCR aRaer |
79 IR W el ¥ <AaH 1 39 g o fore e 7,11 o i Fia qen
sTeEEl o foe 9Ruey 1 & oEr § U™ % rms WH i qRefed Sl
T uiuY i TS 80 mH w1 T Wk 91 60 pF 1 Gurel Sufid W 2,
230V, 50 Hz &1 3Mqfd ¥ Sier 1 21 ufwe o1 giader o7 2
(a) ©T T STEM A rms A &l FHRIfAU]
(b) = EEE o fai W fawed & rms 9H ®1 FRfaT)
() Wk H TUHARa wed v ferat 872
(d) Henfe & Toriafa = wifer fehet 272
(e) Uuel gRI Sraeiifoa el wied wiferd fehat €2
[‘mea | 7g Tafese @' & 58 ‘R = o fore foran man 21
FHedl HIFY o 319 7,18 § Uikl 15 Q 81 7R o e 315ad s LM
T TR de YUl STaened wfed i URenfad it
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7.20

7.21

7.22

7.23

7.24

7.25

7.26

T 2 LCR qfde i f5&H L=0.12 H, C=480 nF, R=23 Q, 230V

uRerd! e @t Sid @ Sier T 2

(a) @i i ae g et € 58 W ory 1w sifeehan 81 39 Sifeehad |/
EaRECAISGE

(b) Eid i o8 g fehart © fomren forg aRtae gru sremifed wred vt stferena
2l

(c) & =t frg egfa o o aftaer 1 Tuaia wifed START sTgia &1 oife
1 et B

(d) f&w T wfwe & foqu Q wRw fRa €2

T o LCR 9Ruy o foau fad L=3.0 H, C=27 uF 921 R=7.4 Q

ST STgfa qen Q e fHepTfery) ufaer o STIR St el bl oA i 3=a1

T “ o1 Sfeerss W qol =g i 2 TUrw gRI T fEan S R gueh forw sfea s

e

frfafeaa gei o 3w ifee—

(a) # fohet ac 9wy H yg& dwafiores sicedl 9RO H #0ishA ¥ Sig T
aferel ok TERi W arcerfore dieeareti o sSmurdE A o SXe g 22
TEl 9 rms dieeartt § o «n g 82

(b) WOl S o el uRay § ek WIS 1 STERT I B

(c) T Yga dieedl Hehd Tk de dieedl 92 3=4 g o Tk ac dieed o
sreARyer ¥ ffifd 21 uRtay woh dufteg Ui qen G o ffifa 21 <erfse
f dc Hehd C T ac ¥ord L o fal W gehe B

(d) TH v 9 gofien § St =ik B Th de @ET W S T R |9 ast @
Rl €| Wik W e o IS ] WY HIH W AT I <ftd o g AW TEl
vedl Bl A Th ac oA ¥ o7 1 GASH FRA S df GEIER ero whi
arfeR ifem

(e) ac TH ok WY FE HIH A FINEE g H YI&K A Hall i STATshdl
i Bl 87 =i el o T W AHAE TRy &1 ST = e erar?

Tk YR WYUO wEA AT AR ¥ skt Wi geett § 4000 W€,

2300 dice W ¥ Fafer Fd 21 230 V &1 Frfa wifed wra w3 o fore fdes

| fohae 9 g =ifew?

T vt T vfed 993 | o <@ 9t 300 m # SEE W T 9l Suers Sl

TaE 100 m’s™ 1 3% ZeieT S Y 28 60% @ @ G 9 Sy e i

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

440 V T 9o IURA H3A aret foredt fogga 999 9 15 km R feord ws 81 9

FW ¥ 220 V R 800 kW WIfert &1 arerwashal 1 foega wifem & S aeft <Hf

AR W o w1 geRY 0.5 Q Wi fhedier @1 % il SU-RyH § onl

4000 - 220 V 1a=it TE®ER 9 ogd gRI v qgedl 2

(a) =1 F &9 | AleT ¥ T ATt o o &9 1 Sehald HitsT|

(b) T Y FeRet vfem ah oafd 1 S =few, afE emor grT wiftRt =B & o 2

() TIF o S=arlt THTHR FI fagmoar saemsul

T ThT T 3129 I q9: FINT T99 T8¢l o JHER o LM W 40,000 —

220 V 1 1a=at g 21 [qd i wifd eRo1 & SRt et w1 g wi,

Tl 37e gg Wi-tene Sted =&l € ifeh s S=e aiegal W HYu g €11 o

TR TR o Seu dieedl WU tfus adig €2
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