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AN E B8 U AR MIEAD < 1053 47 i

T

“FRE,ENE, B A"
—(A% - 24T)

EE-RB AL ATHILRLSHEAM, RAEZ KB FRR! LK
B! AEEMERZ B —K e —HEBmd,n FERBELH? SAC
B, ARSI EMemeRa, RELRGLEM BAMA S L5, RBREK
FRBL, PFLALRAD) FIHELHLNT RTEF KBS HA?

AN BB BROR AR AR, F R R K AAE,

ERRERADSEROINOERNE, FRAMH, FRGEZRSM, 1894
$ % AAHZ(C.P. Steinmetz) S A AR R KM EZRARM MELRAS K
JEEAGBTER", MEEANERN LT RABHLIFE, SRIBLRAF
BELEROSMNWHEZAEL, FARS ARG T LM, 1779 $ 55 150
(P.S.Laplace) R H KMy 7 RO B R ERE LS, ARSI FRAREAL
AER(sB)oMHiE, BERAF s BBEAVGIIAN, BH R AR, FAERES
WEE e L E 2H & EEB—Ak,

LR, BRHNFE,AFTHERM! ket F,FEAR, R0 B,




ENE
REWAHERE  HIREL

EZRBNYETEIRS

AT TR ERZREENSELIBAEE,

i B ] 4 1F 5% AR A5 fk /Y B F A B 3 B O 1E 3% ( sinusoidal ) 32 3t B8 He 1 R
W, BN R EK B . 1E 5% R A 0 B i 2 AT X, 76 ol B 3 48 b A 5K BR T AE
HES AR EENMAL, EXEETHABRI B FREGETE, EXHEE
B 8-1 FiR . B i IE 5% 1 A B fa i M0 , B mT FH B[R] B9 sin BRI, AT A

-



EN\E ZAHFBE HEE

B [E] 9 cos BRERRN, AR A cos BREL, AR AR N IEX D, LIE 8-1 FiRIE
SRR B, B A AT RR A
u(t)= U, cos wt (8-1)
He U, A ERIRIE(amplitude) LB KE, B2 —NH &, 0t £— A FlET[A] 25
HHAE 0 ME—-T5HE fAXNER,
w=—2—T"=2qrf (8-2)
TR, B R (s) B f AL R (Hz) 0 FR A MR, B0 0 IR/
(rad/s) , WEH N RGERMEMIEZLEBE,f N 50 Hz,0 K 1007 rad/s, N iZ$E
h ZEFEAT B R 43 A B, B A 0 R TR AR O SR, R, ZE AT SE BRI BT, A
FEIWENLRX G, ZE 20 X—FH. EUEHITET, BWEE o BFRH

ﬁ$0

u
Um
___________________ :
_T 7 I FS
) 4 2 3 Iy tls
_n [0 = m 3n 2n \ wt/rad
2 2 y 2
I
LN B

 8-1 IE3%HLEBTE

FE—MAEOT , B (8] B9 R A2 A — %€ 16 4 26 7E 1E 5% 3 O 1E 8 K {E #9 % ] o
Bildn, B 8-2 Frn IESK AR, LAA BESR T8 , B 18] 2 o 32 7 185 1E 5% 3% I 55 K {E
BZERAy b, WRER, S ot=-y B, AH u=U,, Hit, ZIEZBEENE
™A

u(t)=U,cos(wt+y) (8-3)
o BRI WIARSR , BUBSAIAR Cinitial phase) , & B T IF 22 BRI 0 K/, BD
u(0)=U_,cos ¢ (8-4)

B REE-3)X,BUBERS, EXBEAE A
u(t)=U_cos(2mfi+y)

= Umcos(z%tﬂp) (8-5)

@ (AR E E AR HEA 5 i B AR B ) AR ML E ) (GBB8445—1987) 3.1, E 4R fE th AL,

1989,



=R DSEBAOBELINEN s HoTE

o“\/{: 2n ot
-l ¢

| 8-2 Htasm

HUE AL, — MEZBE A =S EE LW E , X =S HOR IR\ PR (8
AR S ) LA B RIAR X =38 FR R IE 5K B 9 = 4F1E
TR A 8-3(a) Br/R RC HLER T ¢=0 B 5 1E 5% H R U504 8 #Y 1E 5% 0 137

uc(t) °

R us
+ - R
usg> Vad— u—c(t) wo\\//\ -

() (b)
8-3 IEXHEMEMT RC LBk, 1=0 B IF KA &

BRI AE] RC W B IE X R R
us(t)= U, cos(wt+yp) t=0 (8-6)
BIE & 8-3(b) s,y REIHEA , BT I KA & BEE us MEBUES 710, H
BRAIR ST AR AN (6-7) 2 —FERY , H2 5 AR 1IE 5% B 8] o6 %5, B

du,
RC Iﬂzc:USmcos(wH(//) (8-7)

WHAENVRBE u(0)=0, M2 ERBRE u(t) HREM v, (¢) MBS #
we, (t) H . A% NS R 25w 5L , B e, B& 52 4 fh A1t e O 3 52 B 9 ) B, AT
B Ry A — 43 3 Y 1F 5% A ] ek 4, B
ug, =Ug,cos(wt+y,) (8-8)
He U, My, ARFERER. RHEXFNEE, TEB-8) XA (8-7) K,
H T 1E 5% oR B0 5 B 05 O IR A3 38 B9 LE 9% R 8, T A5
-RCU,, wsin(wt+y,) +U,, cos( wt+is,)
= Uy, cos(wt+i) (8-9)

® ZHEEG6-4,

-



BA\E XRHSEE HEBE

¥ ERAERGFBARMED, 15
R Ug,0* C*+U?, cos| wt+y, +arctan( wCR) ]

=Ug, cos(wt+y) (8-10)
EXXTBrA « BT, hFFE RBOEB
JR UL 0 C+Us, =Us, (8-11a)
Bp
Us.,
Upy=—— (8-11b)
J1+R?0’C*
LA K
Y, +arctan(wCR) = ¢ (8-12a)
Bp
¢, =¢—arctan (wCR) (8-12b)

i (8-11b) & (8-12b) Wiz A 53 548 i (8-8) 3X B 7w £& 45 W S B9 F 2E 6 %L
Ue M ¢, FoH arctan(wCR) Z—F 0 5 90°Z [B] i f B, FIEYI A wCR. £
A5 BL Y B an B 8-4(b) B , i A B 1 I us
AR TFE 8-4(a) U LK, ELREWNE /\
W, iBRENMME Y, HAE, [Ry= £

u? wt
60°,arctan(wCR) = 75°,¢,=-15°,] l‘\/ \/
(a)

WnE §6-7 BTk, 76 f YR A A B 60 BR

], e, o 7 A RS R Ke ™, LA o 20 0
RUMTE BRFHARENESEE, A8 //i\ /\ 8
B b, B 1 B PR VR SR A (8-8) RBF \ ,x’gr,;*\/ X
AW R, 7E ¢=0 B HAEN v, (0)= (b)
Ugneos ¢, TRIIR 250 uc(0)= 0, FIEH A — ms-4 [ 8-3 RCHEKMHARE
B, mBESWRAAE K 09— RFERR R A R B
K=u,(0)-U.,cos ¢, (8-13)

AT u (0)=0Bf,K=-Ug,cos ¢, 7 W} RC,

Z i, [ 8-3(a) B RC BT =0 B 5 1F 3% ey JE 543538 19 2 06 7 , B iF
EWAR u, B 2MFE, T R

uc(t)=Ug,cos(wt+y,)=Ug, cos i, e“;—c t=0 (8-14)
A Up, 5 ¢, 51I(8-11b) K (8-12b) R . HPFL A 8-5 B

© XEFTHBPE=M¥T Asin 9+Bcos 6 7] 3 1 fF B .



E=B  HAGHOERINER s BHTE

TE 1= (4~5) 7 $08], H B AL T ocd AL A2 , 7 b 30 1] w7 AS B 4% 1 5K O AR ALY
WP 85 SR R . 4 o B A KA , A DL 5 O O 0 — 9 I
5% 5 2 AR Ak, 13X — Wi B 45 FR 8 1F 9% %2 75 W 7 ( sinusoidal steady state , f&j FK SSS) ,
2% B5Ke P S A7 {8 A4 k| BV B O 43 X — R i

Uc Ue
\2 /7N v
\2 \
< _ue() . AN r
\ \ / \ /’
o) \\ — t o \\ I. :‘__- 4 t
-\ \\’ Y S\ /I
, \, / G/ \
“Ucpcosy, 1 N/ _UCm"/l N \-/
uc(1)

Kl 8-5 & 8-3RC i B Wi K
ue(t) ,ue(0)=0

&l 8-6 RC H1 & i1 Wi i
”‘(:(t)sufc(o):O

Hh £k 1—— kA5 i S8 43 12
Hh £k 2——%a A& g 43 B

¢, =0.Bl =arctan( wCR) A}

H (8—13) AT, AR w(0) 185 Ue,cos o, AHAE, B % AP K 0 9 25 1 [ 5
B BRBEEEMHEAEZRES. EFREXMT KENTFHRLBR RS

e T 745 W 107 43 B9 390 A w%wo i (8-12a) AT 401, u,s%,mumm/\

(R o u»@ﬁ%ac%mrctan(wcm LR B, U0 R AE IF S A 5 R B 1Y

W E], LRI AR ¢ RIGF56 T — 308, B Bl S Bl e ARR S . R, EFTREK
7T, IR R A FERRAS A N A BRI ¢, =0 5w i, ARYE K=-U,,cos ¢,,
KEWH-Ug, 88 Ug, , 5B THRAMATREME ., EXFFI T, o 8 72 ok o] 68
B A, IR B R R E R S AR S R R EW B4, i 8-6 i,
ZE Ruc(0)=0,p,=0,H y=arctan(wCR) R EEN . HETUFES, FHER
AR SR R — , A 5 i B MR () 38 A 2%, HI(8-12a) XAl 4,
My, =088 w B, W 1F 5% %5 A B9 WA A arctan (wCR) B, mw+arctan( wCR)

Pl EREBRRARETRESZME T RITHEH , EXEZHERES 0 A2 W
B (8-13):H KEHMB KR/, — VI EH MG IR REHH .

(8-14) RTE u(0)=0 &M THEM,EE 8-3(a) fi/n RC HEHE

RSN o A1 o (0) 0, UFE (8- 14) 3 e, 1y 78 86 411 40 AW L o (0) e 7
Iﬁo m:EI]’ﬁ uC(O) #0 B;J',

k2 PN AR W L
S i A

uc(t)=uc(0)e7'5—Ucmcos I/ e7‘5+\UCmcos(wt+¢u2 t=0 (8-15)

8% 785 vl R a5 i R




BNE WISV MHEE

TN —AER, % t=(4~5)7 0, BEEHEARS, u. (1) K0 (8-8) K
PR o

.éa%@

8-1 wu (0)fE Xt IE 5% Fe A5 Wil BL A R b 7 Bl DA 4 B R SCTF i LA A e 1 2

8-2 SR AR M IR AR B 2 B A B — E SRR AN I R, SRR B TR MR IR RA — A,
RPN ER =47 RS RPESCH RS —m i F Rz S, R EEEH ERER
Tk

A s9m

8-1 [ & 8-7 Br7R & A it HL IR 138 J5 Bl 2RI [A] , A B REBE A IE SR AR S 7

5L
[5(R1+R2)C; ]
R +R,

C L

Imcos(wt)e R, R, [] Imcos(wt)e R, Rz[]

(a) (b)
Bl 8-7 45>l 81

8-2 i (8-9) 7 (8-10) =,

TR TSRS

PR ARG E R T, BARA L EEREZUHRE R EHE
X—EBE . B ARy gk i SRR R BR AR an ) 8-8 TR, A 4r R =AM ER B

(1) R o) AR 6 — A B2 5y Ak B[R]

(2) &7 4 35 K gt 7] R

(3) A e 35 SR AG O 0 25 I 78 4 DAy iR [m) L ) e 2

’l 8-8 1, “/l*iféé%ﬁ%ﬁk?k%kﬁﬂz MR,

T SL PR bR E B s A AR e SR R SR A [e] B B . AN, SR AR R
K

xP=5 (8-16)

O SEH x (O] R, 4R M AR BRI M ), Gm SR X (8- 16) =X fy 7 i BB X 250 U5 T4
KigRRE S . BN, 15




=8 HISEBRMBEINEN s HoE

BoRm | HER® | FokiEE

Gl MRS
2t Rt
At i h
2 5 I P o R

A 8-8 ARy vk ) B BK

2.35lg x=1g 5 (8-17)
B 1
lg5 0.698 9
lg x=——=~——""—-=0.297 4 8-18
847335 235 (E=10)
il 15
x=1g0.297 4~1.983 (8-19)

i Bl X B 2 i B MDA e 5 AT AR B
ERHEIBRFHAEE, LKL, ERR—MERITE, X RE 8-7,
R—itE SR NE 8-9 Fim,

Bt 8 R X
(ZE#) (RE#H)
@172 | [ (s-19)%
R

8-9 iz FH Xt HOK f# m) &5

(8-17) AT HIER (8-16) NH A, B HAMNBME T HEH (lg 5 RS
5 AR BB T HER K ERETR. (8-16) MK B Z BN (8-17)
KEWMBFIEZR . R (8-17) XFAEAME, 15ByX %ok, HERWM (8-18)
AR, HX—-GRER“BHRBPHOBRE" HERBRMNAENER, AT
BlX—5 R BT HAT RS, B X (8-18) i v BUR X 5, B 8 th R 2 o

R I S 35080 28 8 T R B0 X O8R — AN A R R BE R T . FEMR
BLARSRC W AR AR, Ty ¢ AR AR SE o FEIESCHUE A, 2" A LR ISP A A
PIRERS EEE ,lg 2 BRAAERE? X HREIALMFES X B A
OB TR EECFHRMBR,



BA\E ZAZSEE HEZX

THREEI - TER EEHEAS— RIUHF" !

BE = x

FEHBESED TEHER. i, T EREENNEEmMUE .
WA R—EE e, K a, 5357 0 LB @+, N
A=a, +ja, (8-20)
Hej=/-1, HBEHEAL, (8-20)RMAMHEAER A WEHALER, &
SRRz A, A R R B B SRR R T AR T S — 8, 8 B X AR AL,
A% Re Al Im BAHC S P, QR Re EF—HBEMW A A E R REXE
f4 S F6., B
Re A=Re(a,+ja,)=aqa, 4
[ 2

Im A=Im(a,+ja,)=a,

Al —— - A
Re il Im AT LABRAR 5 — R “ BT, E 82 F &A1 |
{938 B 5 B 43 5045 i B B SRR R . R y |
VERE, B RS a, TARAE ja,o of—

+1

EHAfEEVE LA LUURAE T LBk R
o ERAO05HAZAE-HL, EXEL H8-10 HHAWEMESM
MK BEICAE o, FRAEE A B SR UE(. 7EXEHLR A wmin E# sk, 28
FSCRIE DT [ M MAICh 0, R N E B A iEM . XH, S8 A £ Vi gl
DIAE mERBRER , W R « MM 0 KRR, WK 8-10 frm. M
X—RAFTA, U EHN 7 —EX
A =acos f+jasin 6
=a( cos @+jsin 9) (8-21)
AR HERRAL (Euler) 1845 X
e’ =cos @+jsin 6
(8-2) KAl — £ 5 H
A=ae” (8-22)
ERWAERBERN S —FMIEX  RAZHA BRBREL. ERRAKE o M
WA ORRR—NEHM, ETEL, FEB-22)XHEH
A=a /6 (8-23)
AER e tE—TME 0",

@ Re & real part( L#) 9% FAF 8 ; Im & imaginary part( ) 8L WA F 8,

-
e



EZR ISERO\ESFIEN s ok

iz B BOT B IE % 38 0 B BB, B R 7R B SR AT B A BRI X RO A& KR TE
RZEMWHEER, FEAENEFIHTESNTEREATHAMAESN TR
BHE,
A B B LN E B4 BRI
1. %
B B ST AR R AR WX B A S, Bl o, =Re Ab, =
Re B.a,=Im A b,=Im B, H
a,=b,,a,=b,
1] A=B
URBRARABBRIER, HF MBS BAMESE, N HEBHES
2. mwizE
JLAN B 550 A A8 0 350 AE 8 38 A2 415 B 4177 A S 3 R 8 35 43 3 AR i S AH W . Bl 4
S A=a,+ja, B=b +jb,
i} A+B =(a,+ja,) +(b,+jb,)
= (a,xb,)+j(a,xb,)
B I, B 5 80z B0 2 B A AR e KT .
BH A ks B v DIAE R i A EERER (JLEX) .
WAREI A=a, +ja, 1 B=b, +jb, ,7EE I LM A 7T LU A A 50 M4

BrOAX#7R , B B AT AR ZR , I 8-11(a) FiR. WOCHLI0AKOBY
WHEAT R X f R, B € FTARRRIE R C, MM E BRI . Z 5 C
MISEHERA a,+b, , BFBH a,+b,, I
C=(a,+b,)+j(a,+b,)
T AR 48 52 B50HE i B4 32 U /T
A+B=a,+ja,+b,+jb,=(a,+b,) +j(a,+b,)=C

Ht, REERZMWZEEEFE EEFESFATNAERMENR, X
REVFERZ M —MB I ERFE, LELEHB . B (b) R EHAHERB
EEFHE EMER,

PR 8~ 11 S 7 9 2 H0AH fim 0 AH Uk 9 52 580 35 J0) A ey S TED b ) B 0 L O 4 52
BN e A B TR BRI AN R ARt , 1) B A B0 2 B B 18] Y A U R
B4

3. FEEH

KE A=a,+ja,,B=b,+jb,, N

A - B =(a,+ja,) (b,+jb,)
= albl+ja2b1+ja,bz+j2azb2

=(albl_a2b2)+j(azb1+a’1bz)

.__v_



BN\E RRHSLE HEX

|
+j
ayth, -
C=4+B B
b, A
[9) / +1
/
/
a
2 _pl—YAB
(9] G ath +1
1
(2) (b)

B 8-11 S %ohn sk i B R
KRBT P =-1 X — %R, AEBWTLEH T, AHEHHE ' =-j,i'=1
SRR,
SRR ARI R R, Bl A=a [ 9,,B=b [0, M
A+ B =ae" - be =qa - b - &
=abe""* W =ab / §,+6,

B A B R B , FLARAR I, AR A AR

4. BRkEH

HE A=a,+ja, ,B=b,+jb, M|
A a,tja,
Ezb,+jb2

A B, AR S F RS R MR B, HERWAE L
FHAE , KB HB A BUE A 55 BFF 540 B, WX BT A~ 2 OB FR o 3L 8 ( conjugate ) B 3,
Sl
A (a,*ja,) (b,=jb,) (a,b,+a,b,)+j(a,b,—a,b,)
B (b,+ib,) (b,—jb,) B2 +b2
a,b,+a,b, .azbl—albz
o D pen
SR AR AR R R, Bl A=a [ 6,,B=b [ 9,1
A ae’ a (0,0, _ @
T L,
BI &2 BOH BR B, FEBCARBR , H AR A A
— MU, B R T B AE B AR A AR T AT R O R, ZE AT RIS AT




B=ZR DSBRBRNBESNTEN s BATE

AXESHNEETEAEALRIERRH#ETRERZE .
i 8-1 T4 A=6+j8=10/53.1°,B=-4.33+j2.5=5 /150°, Rt 5 A+B,
A-B A - BF1A/B,
R A+B=6+j8-4.33+j2.5=1.67+j10.5
A-B=6+j8+4.33-j2.5=10.33+j5.5
A+B=(10/53.1°)(5 /150°)=50 /203.1°

=50 / -156.9°
£
A - B =(6+j8) (~4.33+j2.5)= —26-20~i34.6+j15
= -46-j19.6=50 / ~156.9°
A_W/sBL /53.1°-150°=2 / -96.9°
B 5/150°
9
A 6+8  (6+j8)(-4.33-j2.5)
B -433+2.5  4.33°42.5°
~26+20-}34.6-j15
T 18.846.25
-6-749.6

=-0.24-j1.97=2 / -96.9°

25.05

4 s3a

8-3 (1) BFHEHKNEALIFERX:
5 /30°,5 /150°,5 / -150°,5 / -30°,10 / 240°,2 /90°,2 / -90° % 2 / 180°,
(2) EFHEBMIRLIRER
14j1,1+j10,1-j1,-1-j1,-1+j1,j4,-j4,3 K -3,
8-4 % A=3+j4 B=10 /60°,iRXit % A+B.A - B % A/B,
[8+j12.66;50 / 113°;0.5 / -6.9°]
8-5 # K }E¥,H Re K=17 & Re[ (-3+j6)K] =4,k K.

s8-4 IR

A ¢ B IE X R EZE (8-5) N B, LIE K E R B, AT RA N
u(t)=U, cos(wt+y)=U,cos(2mfi+y)= Umcos(z%tﬂ,b)

HAWRIE U, , A o (SR f,BEAY T) MBI ¢ BN IERBE K =H1E,
EXB T B e REKRRIEZRS, B §8-1 Tk,




ENE mpSBE MHEBE

ARELFRMAPERER BT, EXRESHTHRERLEEN. F
ZHRBEEMBRIT BRI EXRERE RN, fln, £ TSR EE
FRBORAR I, BLE R B XA B IE X F 5 R B S ” BI I i PAoR ., X
m,fER ARG, REEW R EHRE AT L IEZRES Rk, LUsEasm
R ER T Lt R AR B A IR KRR S AL, R4, MBS B R T
EXHEAE S i B

T T SRS M B, 45/ T o 8 5 9 24 9 0 I 0,
BT , 1E 5K B = FFE B8 PN FRAE , WA A Bk b4 25 =X, T
B4 E o BYIE X R BUEH B V-1 b B9 AH & (phasor) , MHE/FHTIERE—F & A
LA 43 BT 1E 5% 5 25 o, i Y AR 4R O 1k

€A

e’ =cos @+jsin @
K oA —LH(BMRHIME), TLEX —AKXHE B 00 ¢t ML RBHE
&, tn
f=wt
Hb o B, 80000 rad/s, XHEERF
e =cos(wt) +jsin(wt) (8-24)
X — AR — LB B 15 BOR B A SE R e 19 IE K RO R &R, X R
BUAT LAFERT (] ¢ ) IE X R BB B A Z . i BT
cos(wt)= Re(e™)

sin(wt)=Im(e™)

B, I K L R A
u(t)=U,_cos(wt+y)
BB EE N
u(t)=Re[ U, e ] =Re(U,e"e™)
=Re[ U, e" ] =Re(U, /wt) (8-25)
He
U,=U,e*=U, /& (8-26)

R—A 50 E KB ZAE W, KON X IE X R R IE, B AN ZIE LR R
R, X —RE® RS RIEMAPFGEE, 7R R R A&, R

HERREHET, . RIFHERRE -, EEEAREKOEL, EREAR
—MNEREH, AT 55— B EBOA BT X5, 76330 B 3978 b 3% i — AL, an i
BN,



B=R HSBROBEITEN s HoHE

T B 51T, Flan, 2
©(t)=100cos(314t+60°)V
I e (8-26) X AT 45 % Ha, i 1 9% 1 A B R

U, =100 /60°V
M, InE A

I,=5/30°A
HEH w=314 rad/s, W F 5 ) 1E 5% 1R
i(t)=5cos(314¢t+30°)A

WMFEFHE () 50, 0() 51, AESS X RER . 58 H & IEZLHE
BB, PR IE XA, XA §8-2 1 5 5 lg 5 M AREE %S R —H#F
B o LA H R o ], i i AR Bk B LT Xk 7 B9 IE SR B Z [ i) SE B S & o (8-25) K
Bl X—RRAAMANE L ="F5RR. B, &

f/m —u(t)
|

u(t)=Re(U, /ot)

Bf 6] ¢ 19 1 3% R S50 35, 45 R A 4 TR 2 50, 44 58 2 4 T 3% B ) R R
SR RIBARR) Z A E —— MM ER, EASEIRIEEMN, “REHR" "
BAR R HIR" D,

1 R — A BB, AR B e O AT A R B R, A 8- 12 fi R, AR
1EE I b E R AR R 4

MRS o i oL 2 i 1] ¢ B0 5 (8 R 8, 6
VA E E o WA B T[T
BER, XEANIX—FBROEMA (yror) HIEH USMT
5T 2 A T £ 84 T B . LA S BE K  E—

%(x//+wt)= ®

B 8-12 W EARE
B 8-2 % i,(t)= Scos(314t+60°) A, i,(t)= —10sin(314¢+60°) A, i;(¢)=

—4cos(314:+60°) A, REHRBX=AEXBERMESIRIEHE, FLHERR,
i (1) i,(t)=5cos(314¢+60°) A

R i, BHER
I,,=5/60°=(2.5+j4.34)A

O XERIRVUEELBE AR A §8-12) , [P BHEE R R .

R
Lk
-



ENE RS BE HEX

X—HHERREEZENREMAHEES HB.
(2) iy(¢)= —10sin(314¢+60°) A
= 10cos ( 314t+60°+90°) A
M EXRTTEEE BRI, WHEERN

I,,=10/150°A
MEE - ABERH1 /018 FE cos(wt) B, H I, LA sin pREE /R B IE KL H
WRIAE R LL cos BB ER , REHEME, WA 1 /0°/8 % sin(wt) ¥R
J& AT LAY AR M L i, AR BE - 10 /60° (B 7E ] — Al B o OR A i R A P R
bR
(3) i,(t)= —4cos(314:+60°) A
=4cos(3141+60°+180°) A =4cos(314:-120°) A
BN i AR
I,,=4/-120°A
X = HL I A AR B B A ] 8-13 BRI
T AT FE R DA B 4 O 1 RS, W el FEAITR

4

10/150° .
5/60"

7950 3 6, 45 4 B8k 1 140 3 £ 7E £ foT I 6 6 2 R stﬁ
A0 , Bt WK L B A PR B T AR X = Zi0"
AR BRI R R o 45 A HERE 7 1 BT b

EMHERMGBAI SR ERHXR, Fln, HHE
V{68 T S i, LT 0, B PR BE R 150°-60°=90° H8-13 £ 8-2

%) 8-3 CARiEMAEEU, =50 /-30°V, U, =100 /150°V,f=50 Hz,iRE
HEMNFRERNIEZKSEE.

B w=2muf=2wx50 rad/s=1007 rad/s

A 453K Al cos BREER /AR IEFKIE ,u, (1) AIARFEFARIBHAREEE N, RIE
B 4R Pt T R B ) AH BB, B0A

u,(t)=50cos(100mwt=30°)V

[ 3 , 15

A sum

8-6 (1) KAFTHIEKBEWIRMEA R LA 1 /0K cos(we) ], IF4 AR A
(a) 5sin(wt+30°) ;(b) —8cos(wt—45°) ;(c) —6sin(wi—120°)
(2) EE L8 B 1 /0% sin(wr) . XFEFLHEEEAHARE?

u,(t)= 100cos( 100mt+150°) V



F=F DSBEMBEESNEN s HaE

s 8-5 WREE D et e b T OLE: §i7pa)

FATT AR [ 450 58 B (6] ¢ IF 5% pRHCA A ( 22) [R) B RRE , 3X — [ B L 7 § 8-1
PR (8-10) ], BUFEFZ — AW KX — a8 61l
Bl 8-4 EH1 u (t)= 20cos (wt—30°),u,(t)= 40cos (wt+60°), ik K
w, (8) +u,(t) o
R—C ZBRA=MFEM. N=MREHMmEART M
u,(t)=20cos(wt) cos 30°+20sin( wt) sin 30°
u,(t)=40cos(wt) cos 60°—40sin( wt)sin 60°
A w,(t)+u,(t)= (20cos 30°+40cos 60°) cos( wt) +(20sin 30°-
40sin 60°) sin( wt)
=37.32cos( wt) —24.64sin( wt)

DL 37.32 F124.64 JP E A DVER B =M, ek /37.327+24.64° =44.72,
24,
j"‘{ﬁ%j arctan( 3‘71

64 h
32) =33.43°, 4N 8-8 fitR, M

37.32 24.64
44.72 § 44.72
=44.72[ cos 33.43°cos( wt) —sin 33.43°sin(wt) ]
=44.72cos( wt+33.43°)
AT R 22 R0 MU 3
BT R R Z AL R — R AR E 5% &, X gk 88 AT 0T LAiE A
Bokfoe EaRpgsR A A, i MR E 8- 14 s iR BE , AT 40k = AN S R SR R
F— WIEXKERE RN KR, 8

u,(t)=U,, =20/ -30°
u,(t) =0, =40 / 60°

u, (1) +u,(t) = 44.72

Bk LEAGIR IR, PO, A, 18 8 2464
U, +U,, =20 / =30°+40 / 60° 33.43°

= (17.32-j10) +(20+j34.64) 37.32

= (37.32+j24.64) = 44.72 / 33.43° B 8-14 KRG 8-4 FF
B=F REHSG ity B = #a )

@  RAEMF PGSR 8-2 & , AL WT 48 B K




BN\E XRsHSLE HEE

u,(t)+u,(t)=44.72cos(wt+33.43°)
BR FE_IWHE—-TESE REGEEAE T EBW =AER ., RN IEZ
L AR EM B R LU R M IE X BRI B
T A ERE R
FRE B F RO T AR R — A, B
ZHERY FonB TARBREZR (A LR KA A KRS
TRARENTERBROMHBNFE —LEHE . R, NRIERER

f,()=Re(A,e™) f,(1)=Re( A,e™)
)

A, e=f(1) A, =f,(1)
B o, Floy HFADTH M E R R e, f, (1) +anfy (O THARe A + a4,

--------------

IR o -
P 2 M 4 i AT A B R R R A RO X
B KCL A] %1 : 7EAE — B 20, 3t i fl B0 s R R A AR BRI R & . R M
AN L BETE R — MR o W IE KB T (IESK IR AT LA 24, (B4 R0 50 5 )
HE AT, £ 40 i L TR | H DI AR S (R0 R B IE KB . PR, FE B I %, XEAE
—5 4 KCL Af &R A

K K
Sy = > Re(h,e*)=0 (8-27)
k=1 k=1

fu=la/
AW R kR E KA, BIREAE R, K T AR B SRR
HRE R g, th (8-27) XAl 1%

H

S Q=0 (8-28)
[, 76 IE X AR A B o, AR — B 3%, KVL AT %R N
> 0,.=0 (8-29)

K h U, [P 5 e 5 S e 0 ol P iR A R, K O % [0 8K 1) ST B . BRI, A
E SR B B o, B T K S T 43 T P A0 A o AR AR LS o, 2

--------------------------------

[Al(8-28) . (8-29) T F/R o

@ — AR E BT 2 58 TR ) o 40 T LR ) § 9-4.

.
T
o



=R SBENBEESNIEN s HoTE

B 8-5 & 815 7% v i Bk h g — A 2, B

i,(t)=10cos(wt+60°) A

i,(2t)=5sin(wt) A
K i3(2) o
B HTEAMEKCL MHEER, BANE hEmb R
i, # i, BAHE, B & 8-15 i 8-5
I,,=10/60°A, i, =5/-90°A
EEARERI,BHS/0°A, KRBT i, AR, 0 (8-13) R A5
i+, -1, =0
B 7E IS FH (8—13) ST, 45 AR B BT 49 1 . 1 2470 4R AR 42 AR X 7 44 TE 3% L L B9 2
EHRETE. W ENE, AT NR, dkTE
P=i,+i,

=10 /60°A+5 / —90°A

= (5+j8.66—j5) A= (5+j3.66) A=6.2 /36.2°A
BRI BT A8 A R 1, S AR X 9 TE 3% FL 3 iy, B

i;(t)=6.2cos(wt+36.2°) A

FEERFEK AN mE 8-16(a) (b) fimk, MBEPRE T +i, =1,
— %R, [E § 8-3 Frag i g ARRE, 20 4 R b AR 1 A0 1, M ROF AT I h IE B9
T 31 T AR R 1, 0 R vt f 2R, A B R BR T &M R IE 3% B 2 16 B A 4 3%
040, DA B PR T 0, AR LA RT i, 0948 BE R 36.2°490° = 126.2°Q, 4 5 AT M

FH BB T A AR BRBT AL R . 721 8-16(a) iR/ T A0 B 69 e 4% 7
], PLJE A b an it o

b

(a) (b)
& 8-16 i 8-5

@ Zifls-2,



BN\E RRFEBE HEZ

5l 8-6 E Hlu,=-10cos(wt+60°)V ,u, =8sin(wt+120°)V K u,,

@ Uy = Uy, Ty,
& B FE 278 R AR R 9 IE 5% 3, A R ROR 5 15
0..‘:'" = U.hm + l.]ln-m
Hrp U,.=-10 /60°V=(-5-j8.66)V
U,.. =8 /120°=90°V = (6.93+j4) V
g
U,,=(-5-j8.66+6.93+j4)V
=(1.93-j4.66) V
=5.04 / -67.5°V
A it
u, =5.04cos(wt—67.5°)V +j
HHEE A 8-17 frx, Uy
i].cm = O.bm + ij[,,,,,. 0 0://
B, MU LK = A Y AR 9 8- 17 CON
AWA=AKo AR E A u, A Ve
JG u, BB R 30°+67.5°=97.5° #BRT u, MIME R  Ven £00°

120°-67.5°=52.5°, 8-17 il 8-6

E%@

8-3 FHILETEWEW=EFIMRIEXEROIRER 1, L, A L, , 05X =4 5R 06 35 2
KCL, Xf g ?

8-4 EHRMMEEZEI i,(1) K i,(¢) WIREH 1, L, ,i,(1) +i,(¢) BARE N 1, , FEA
AHRMT, FHIK R ML

(1) I+, =1;

(2) I, -1, =1_;

(3) L +L, =L,

8-5 tnRLER 8-5 i, BUH Ssin(2wt) , WG AL b i TH R B H 7

A sam

8-7 B i, (t)=4cost Ai,(t)=3sint A, RK i,(2)+i,(t),
[5cos(t—36.87°)A]
8-8 HLKtNE 8-18(a) fiiR,is(t)= 10cos(wt) A, B 7 B B35 W 75 w,, \u,, B TE W &
8-18(b) fimR, e —_—




BB WSBENBESNTEMN s BOTE

(1) 3R u,;
(2) AR (45 bR A o FE A0 AR AR 5
(3) K ou, 5 is,u, 5 is LR w5 is BAMXR,

u/Vh
1004+--

a | b 50 Uy /
i Upe T 2n
o wt/rad
is(0) ~50-

© ~100-
(a) (b)
[& 8-18 % >) il 8-8

el =P EARBIETH VCR BVEEF T

FEXBRSH T7 0 T, AP AR A B i A K i BOT /R ¥ VCR 4351 A

u=Ri (8-30)
du

i=C — 8-31

R ( )
2

s=L — (8-32)
dt

FEIE RIS B P, X 2 5T 4 9 B i | F 3 AR R IR 9 3R i) IE 3K I . R 3 N i
AHEHTEZRESANTNTE, TEHSFHX=/MEAITH VCR M H &
i 2
BE B T A — IE %X AR S v B b, J0 4 7 o 9 o H R O o 4 L 9 A
KEKSHEIra), Al KR A
u(t)=U, cos(wt+y,) (8-33)
i(t)=1,cos(wt+y,) (8-34)

0.=U, /¢,
i,=1,/y,

RIOWEFRERBHBO, 51 HXER,
SeE BTN EEMELR, BEEME 8-19(a) Fin. RIERKEER(8-30)R

Xt L B9 A B



R2=Fotiih u(?) R

(a) (b)

(©)
B 8-19 2Rt A7 i BH I 1E AR AR AR
u=Ri
&
U, cos(wt+y, )= RI cos(wt+is;) (8-35)
o T RO H R, X — 273 B H BH P 3 49 1F 5% F A I e 9 1E 5% L SR A5 AR 4k
IRRIZFIAH A, BB B an & 8-19(c) Fim . AR 2 (8-34) Rk R UL &, & W
F1%) R 2 P, S 14 (1) B %5 5 R I 1 B TR RO R 6 2R BR R B I R
U [ £ 5 — B b BT 48t IR , 1E 5% F BEL A P& 7E 40 3 5 vk b R I el BEL FR
B BAH ARE, A5 52 b s R |t AR BT LR A7 4 1F 3% A R]
PR, 4l H B E B (R R 96 BOoR i o e, I A b is A BE . (R T
Ab B — B IE S AT B Y TR B L DR R A R S R, FIHAHE WL
PR, AT 15

0,=RI, (8-36)
(8-36) REIRATER MM B KRR, BR L ES " KMRM VCR X,
— 25 AE , BT e L VR U 6 6 R, S T e e R 8L

HMXFR, L, WEEEN
U, /v.=RI, [y, (8-37)
MAEFS, ELEFHINE, R
U, =RI, (8-38)
il v.=Y, (8-39)
Fil 7 R BT L PR IR R A0 R R R R AT S BRI e, A R R S R R R AR
RS RN AR E S 2 S 7E(8-36) X— A, “ — AT, Hh it g




B=F HSREBNBEIFEN s BoHE

BRAHRAI SR R A AH B B R R R, BT o, =y, B AR B A B 2
RREESN., HEBERMEEERME 8-19(b) . (c)Fim. TAIEPEH T # JE  H
VR AE DG ZR , T LAHT B, SR A A B 1B B Dl R 4

51 8-7 4 Q WL FHPNGEHER u=8cos(314:-60°) V3K i,

f— FRTHEOC R (8-30) AR
u(t) =8cos(314t—60°)A
R 4

=2cos(314t-60°) A

B— HMEEXAERX(8-35)Aft. =K.
(a) EHOHMIEZ RN AHE

i(t)=

U,=8 /-60°V
(b) FIAAMHEXRKXH#TIHE
U, 8/-60°
IM—E"'= %A=2[—60°A

(c) WMIEEFWAHEE XN IEZ &
i=2cos(314t-60°) A
AR AR — R B, X Al e B A B KW AR A . HBH VCR WAHE X R
KXEEAT-MIEZRSHEE(EF R.L.CEXFMITH) BT, <
BAEH B A VCR BB BOCR , L B% 40 18] 8-20(a) frzn . AU, #8(8-33)
A (8-31) K

IEZRAERRE u(t) =

(@) (b)

Bl 8-20  £& 4 i AN A8 B 25 BK) IE 54 B A R 4



EN\E RHBTREK MEE

d d
=C d—l:=C EUmcos(wtﬂ//u )
-wCU, sin( wt+if,)

= wCU,cos(wt+y,+90°) (8-40)

~.
|

Ep
i =1 cos(wt+i,)
= wCU  cos( wt+y,+90°)
Hrp
I, =wCU, (8-41)
Y =¢,+90° (8-42)
(8-41) AR AL ERIRIFHXRAMNE C HXMEESHBE o AKX, 1M
HETTHRX—RRRS 0 TRKM. 4 CH—EMN, N —EN U, Kil,o B&H
W I, AR, L R 15 AR B 0 s 0 BRI 7, N R R 15 O A S
o X o=0(HY T ERMA) B, 1, =0, B A8 24 T IF M, X E 2 et
A (B, (8-42) S AR s LA M HL 6 70 1 2 90°, B 820 c) e
BB
BA VCR (HEXTHER M T Bl R w(e) I (8-33) s FT7R, W A i

i(1) B3RS 40 (8-40) KPR ,u(e) WARR R K U, =U,, [ g, ,i(e) A5 W 7T %

wH
I,=0CU, [ $,+90°=CU, /¢, - /90°

=wC U,/ 90°=jwC U, (8-43)
XBRHP T /90°=cos 90°+jsin 90°=j (X EZLIEHE WHKR, M ixicfE!) .
XEEHEA VCROMHEER, ©—8 T, B&WIAE. BidizX T8

1, [ 4.=wCU, [y, +90°
IREP(8-43) XL EMWIANE R
I,=wCU, (8-44)
0 ¥, =, +90° (8-45)
A RBIRIER R, )5 E RBAHN X R . & 8-20(b) BT~ AH & & FI /& 8-20(c)
Jt 7 1 PR R 2 B e, O A R ) £ B2 R 90° , {HL 22 A B B Lh 2 B P PRI fRT 4
7EE 8-20(b) Fir/n AH & B o, B 304 Bt 0 1 A P AR B AT O (4 50 B O e B
38 90° 4b , 3 3 T PR A HH VA A W RR PR B £ BE R 90°,
T 8-21(a) firzm i B, X B BOT R 36, % I B B M VCR

-



F=R HZBENB\ESITEN s BOTE

i(f)

IEXRARE u(?) L

(a) (b)

(©)
B 8-21 LR AR s B IE KRR A 4 1

iy di
- dt

5® A/ VCR

ot
. dt

HEMEXLR, Hik, BIECRKEMBEL VCR HEER (8-43) K, I hw U,
BLII, 0, AU, C %L LA 18 B 6 VCR WM RER, B

U, =jwLi, (8-46)
X EZBEMMTH—IEELLAR, XM FEH

U,=wll, (8-47)
il W, =, +90° (8-48)

(8-4) AEFHBE HRREXEAAME LAXMAEESAAE 0 HX. 548
BEARRZAET Y LE—E, N —E0 I, Kii,o BEN U, BK;0 BEN
U, B/N; B o=0(YTERSR)N,U,=0,BRMYTHEE, (8-48)XE
OF e M S 040 B Sy 90°, A8 40 P 821 (b) B, 5 A 20 G o L
MALXRRBRARM, MEXREXBGRFEN, HEEFHREFER TR
¥, USRI . BRAFE B ¥ B 41 05 ) BE%E .
B S X e, JRB s e 80 6 R SRR -
i(t)=1cos(wt+y;)

__v_

Ty



BA\E XAHESEE HEBE

u(t)=1I wLcos(wt+y, ,+90°)
B B 0 8-21(c) B R , M YL AH 37 M el FE AR 3L 90°
Bl 8-8 st 0.5 F LA MIH AN i(t) =2 c0s(100:-30°) A, AR L 2 1Y
HUE u(e)  FF2AMHERE.
B (1) ANRXARS, B RFSEE, LB, W,
(2) AHBRXER. =S R.
(a) EHEMEZRR i(:) AR
I,=y2/-30°A
(b) FIFMHBX AR HTEE
e 1 B0t

i = =—1 —
=€ o€ 2 100%0.5

J_

1—90° -30°V
=0.02J.7T[-120°v
(c) MBEBHERS XN IEZKR +

u(t)=0.02y/2 cos( 100:-120°) V
MHEEME 8-22 i/, R THIERTHEMN A 0

B 90°, a 0 +1
H)8-9 4 HHEBEFAKEERN u(t)=8cos(wt- ;1
50°)V,w=100 rad/s,3R #iid lBRBI BT i(t) o Un
B FAMBXRME: & 8-22 i 8-8
(a) U,=8/-50°V
. U, 8/-50°
(b) I, =w—L'j10% A=-j0.02 / -50°A

=0.02 / =50°-90°A =0.02 / -140°A
(e) i(t)=0.02cos(wt—140°) A
B 8-10 L EEANA 8-23(a) Fian, B u(t)= 120cos(1 000:+90°) V,R=15 Q,
L=30 mH.C=83.3 pF,3K i(1),
i FMHBEXERM:
(a) U,=120 /90°V
(b) XteaBHITH

; i,
"“‘=?_8 /90°A=j8 A

__v_



F=R DSRENEESEMN s HOE

4

” T . i __fﬂz
" R J:c (A !
u(f) C) R C T E 127°
;. T HRRY
! Jeuty Eenln L +1

(a) (b)
&l 8-23 5] 8~10

Xt H 2 on
I, =jwC U,=1000x83.3x10"*x120 / 90°+90°A
=10 /180°A=-10 A

Xt e BT

U, 120 / 90°
Lm=-—_= -3 A=4&A
joL 1 000x30x107°/90°
i KCL
I, =0, +I,+I, =(j8-10+4)A
=(-6+j8)A=10 /127°A
(¢) B i(t)

i(t)= 10cos(1 000t+127°) A
R E WA 8-23(b) Bian, B A WA @ BATHLIE u A BERN 37°,

E%E

8-6 & 8-24 Fn HL Bk ab 3 (8] — BASTLHE, L R R B ME BTR . &R ERTE
A8 (1) u, I, (2) u, WP, RZTH S UL

u,i

ao—— u
+ ! i
10 A T
|
u i 100 V
' /3
0/ ! 2t
_ N !

B 8-24 % 8-6
8-7 (1) i TFIAAXMLLREFHRK? BLERIH?

. . di % g
u=wli,u=Li,u=joli, U, =joL Im,u=Ld—:, U, =wl i

m m

(2) B R FEHR u(t)= 10cos (wt+30°) , M| B JREL 3 i(¢t) = j:u—OLcos(w+30°)=

_v_



FNE ZuzSBE HEZ

10
——cos( wt+30°-90°) , Xf A 7
wlL

(3) fn vl 2 ey R LU A AR SRR S5 T ), A R {5 40 ] 8-20(b) BT 7R , Xt e 7

4 sm

8-9 HIMIRIEAE & (30-j10) mA Wi 40 Q e BH , SR f B o A B FE R WA BB . U HE
t=1 ms WP HEERLL? B8 0=1000 rad/s, FiRHEE BRSE I H—B.
[ (1.2-j0.4) V;0.985]
8-10 HMABMAIER u(t)= 141cos(3 140t+15°) V, % €=0.01 puF R A HRi(1),
[4.427cos(3 140t+105°) mA ]
8-11 1B JE u(t)= 80 cos(1 000:+105°)V,# L=0.02 H, R R i(1) .
[4cos(1 000t+15°)A]

N vcrigsrtng——BARNSHM3IA

EWHFR T EMEATH VCR WHBER, EXESEFTRNMNERT,E
T2 H
U=RI,
1

0,=—1i

m

U =jwLli,
MRETCTHAEZXBRSHBEEMAESHERARZ W E X hZoH W

----------------------------

(impedance) ,ic~ Z, B

A
—=Z (8-49)
Im
W4, =FpEATHMHEXRKATEE N
U=21, (8-50)
X—4—J o T HL BH | L2 | e R BEL T T 43 3
Z.=R (8-51)
zc=i=—ji (8-52)
jwC ’ C
Z,=jwl (8-53)

(8-50) 2% 3 B 4 BICHY 2 A 0 AL TS %, 3o o AR R 55 ol AR B O B 5 0 0 i

H—E BAULHE(8-51) .(8-52) (8-53) =X, 7EMBEPEATHELHA
H“mB"Z2518,

_v__



B=ZR ISERNEESFTEN s BOTE

FELT B4 Bl 302 L % 44 (admittance) 3228 Y, B)
1

¥rg (8-54)
(8-54) XL R UAICEM. Y HEXWAER
jlﬂ
y=—" (8-55)
U,
SN BARTE]F(S) . HBH AR 53R
1
YR=7€—G (8-56)
Y. =jwC (8-57)
¥omt gt (8-58)
L_ij_ JcuL
X, EATHNHBEXRRXETLIESE A -, B
I =¥, (8-59)

XAKFHHE R E R HEE R
H1(8-52) \(8-53) F1(8-57) .(8-58) %\ vl A, R A S s BRI BT M T A
¥ARE, EMMBESTATRRA Z=)X,X FR A BT (reactance) , 75 Ef
X=Im[ Z] (8-60)
i B 2 S Ul
o W % T R (8-61)
wC
X A Ena, anasn®.
Xof B, AR 1
X,=Im[Z,] =oL (8-62)
X, BRI BT, A PR R o
A R S YA E R N Y=jB,B ¥R N B4 (susceptance ) , IR Efl

B=Im[Y] (8-63)
i L 25 3k Ut
B.=Im[Y.] =wC (8-64)
B, FRAHM AW, RHREHN,
Xof B, AR 15

@ ﬁﬂé%%ﬁﬂxfﬁo IR RS EE R R AR 5 0847 (GB 3102.5—
81)5—41.3( W47 e i AR AL, 1983) , LB E W BHHT ) BB 3BT A B 3 S o i B IRIE S R M IRIEZ L .



FNE ZRHTLE HEE

1
B, =Im[Y,]=— (8-65)
wlL

B, FR AL B, WA,
BRAZBTEZRESEME, RAES AR SN E 7 e384 3L L

B, EfNRSIARBBELREN—TEE®R, EMNERAEHEMHRIELR

SHEBRTHSH, IRARTHTHARXRZHAENRRIERN.

Iﬁ %38

8-12 33K 200 wF WL 7E 50 Hz & 1 kHz it RGBT FI A0 ;1.4 H #LR7E 50 Hz &1 kHz
B 1 BEL T 1 R
[(-j15.9 0.-j0.796 ©,-15.9 0,-0.796 (;j440 .j8.8 k(2,440 0 8.8 kQ2) ]

ERBA DR S BREEHHENE
—_igEmEEmaIA

GAYEAFIR, MR ERRA BSR4 X
HRLIRAEREX SRR AARBERORBTR . XL
A B — R A L B R — R B R 2 M, 2 ST B
7R B 4 P ek, FE e, T P 04 5 o, 0 e, i 0 5 P o Lok 9, 7 L
BASM, EREIX XL R, o B o B B — B A SRR 7o, BT LA 5
SEIE BB, XRR,Z AR BRI, ERBEAS
B 8 T 0 o L o B AL BT YR HE AT o OBE , 7E 40T IE 2K 75 L B
BRET 44 B T B4 772 0 25 R, 7 325 L B 0 5047 07 3 47 547
B4R S A BEA M5 AN E A A EIS 1 R REE TR,

K0T IEH 05 1, % 26 3] AA BB (phasor model) ,

f 2 RATRMRIR Y LANTHR PR B L B, L R L .C % RS HORRE LA,
PR BB, B T o 5 M A T R M6 R o R, A R
) 1o Bl O R AT 0 0 T B 3C,  R T O)J2—  FA B
7 (XY TE SRS LB AT AT RO UM . B RURE RS B LA
ARG , (EL IR Pl B o /0 44 P LA (SR P 40) e, thRb R 0, 1

........ .

*EE&&!W,%?Eﬁ’!‘%ﬁfﬁ#é‘f’ﬁ%ﬁ-ﬁjﬁ,{ﬁ%mﬁA’Eﬁ’l‘@.@fﬁ#%ﬂi-
REA jol HERHET, BENHBETHFEERAEA REMHET . ZRATKE

O HEBRA mﬁc

=



=R IPSEROEEIFEN s BOHE

i H U A R A 2 T o B R b A A SR R L R AR B, S5 O 1 ) 5 S e B
R TP EHFAFERERORT BB EMAB R, W 8H - TS K
SRR BT DA B AR AR — R R AR RO RY , R IE KRR A e B AT T TR

AT LA S| BE B0 A 0 8 AR A T R i R AR IE 7 R L\ C R BR7R He 8 “ 45
S8 L B R B

Kl 8-25 Fm M B R M IEXRE B L R, HREB L §8-2
Kl 8-7 Fi/RAR 7 ik 0 S B o FOORMR R R LISCAH L RA . LI 1 PR
MR ANETEXR TR VAR, DESERBSE TR HZH Y, X
B TEAS A B Y5 (68 T 26 e Al BH A B AR O WP AR R BEATOR R, X R R R
Boz 5 , XS T2 MNE . 85 AR B % 528 e o X 7 I IE 52 (] ¢ B R
BRI AR B+ RifE . B 8-19 Hb jE 4R i Sk R s B 48R 43 47 0 i
o MERARE - EHEAR", XEMEH“ZHET", Hl AT EH
Z B Y RFRIF ARBEFH M RL.Co MRS, — M B2 “ Bt 7"k, BN,
RAMEZHOEST " WAL RAERREN R ATE.

ERR sy RIS R E%k

L 75 P
A R A

i q8 Ri

HiR) Ik HEW

K 8-25 MEERIEZXRESMYER

BELPT B 50 B MLt T 5 A & 0 ST ri R Ay 4 S 2 T A i 4L R

(OB P4 . EX R BL T, (8-35) X (8-40) WX P U, M1, RIGHEOK
£8% i 1 14 HlL, AR B2 R PR AT S, Z R0 Y T 43 50 O B 1 I 4% BELB AN 4, B
ABHIAEA T,

R LR B H R I 5 i B B A SR A AT X, A XER A,
F1 0 4% B 4% J01F 2R SR I Y, U FLBH 5 A

z= 5 2, (8-66)
3 8O 4% 0 4% ST R FBE R, T 5400
Y=>1y, (8-67)

Kbl Z, Y, % 4R T BB S
B18-11 RLC e B & 8-26(a) Fiim, O 0 HL L JE ug (¢) =
10cos(2t) V.R=2 Q . L=2H.C=0.25F, iXREEER i) UREZTHHBEIE,

__v_



FNE XRSEE HEE

C)UBEMBRARHN,, 0=2rad/s
& 8-26 i 8-11

R CZHMHESMZEXRESRBH=1"PRA.
(a) EHEMEZBWMHE, A&, 3P T us(2) BAHERN
U, =10 /0°V
i R B O AE B AR N, dn & 8-26(b) B , AIE I BRAGHR N, InE
8-26(c) i, HH
Z,=R=2 0
PA
jwC j2x0.25
Z, =jwL=j2%2 Q=j4 Q
(b) B 8-26(c) 2k H o BH # B& 43+ A7 , AT R 48
VAEVAR VAL VA
=(2+j4-j2) Q=(2+j2)Q
=2.83 /45°Q
WER , NEH RLC BRERHE B ETTE A

1
Z=R+wL+—
et

1
= —j )= =52 O}
Q=-ig50=-

FEAR R ML PR P () RAATIHE, T ol 7Fﬂ }FEIEEEW%I] AR

o AR B R AT 0, B AT R S R A X R R EHEIS 26(c) i EE
LIRS
U, 10/0°

I =—=——"—"— A=3.53 /-45°A
" Z 283/45° £=45°




BZR HBSEROBESIEN s HOHE

U,=2, I,=j4x3.53 / -45°V=14.1 /45°V
Uy, =Z, I,=2%3.53 / -45°V =1.06 / -45°V
U, =2, I,=-j2x3.53 / -45°V=17.06 / -135°V
(c) RILRBHEMHETS AL IE KB
i(t)=3.53cos(2t-45°)A
u,(t)=14.1cos(2t+45°)V
ug(t)="7.06cos(2t-45°)V
ug(t)=7.06cos(2t-135°) V
MERATUER,u, FIRIE i R IRIEE K, XEERZREEARTE
ARERY , BN & EH AR —E R, BN BEXEFA—EER—BE R4,
i ERBFAHEREEME 8-27(a) (b)) fim,. NHBETLU—BTR
HE A E R R AEAE R, B (a) FIE(b) LR ER—FK,EHE(b)E

ERIENT Ut Upo * U = U X — % R o XRHEXMAMHBRTY R AEZH
Bk B . SRR = M RRIK R E R AT H M E Y, T %8 U, K56
R (FEALBR IR AL ) 5 U, OB Sk O 1) R B R M A IR U, o

+j U, Lm +j ULm .
4SUR.,,
g i U 135
45° +1 ONg4s” U, +1
URm
UCm jm im

(a) (b)
E 8-27 i 8-11 MHEE

Bja , B EERE HI Z WBARAT ugi ZEMPHMER, 2B Z K
AR +45° MR IEBHITH E X (8-34) REWEA ¢, DK ¢, ¢, % 0,20, M E
BRE ¢, >y, , RIFEA B L, 2R 24K B8 53 Bt J 1) o F A B ZE AT, T BB A
G (SEE 8-14) B A E i EA ¢, , A BN © ¥ )5 B IE us BHER 45°,
SERE 8-21, BRMEHEYIA @, WIE 5, BIA] X W7 5 s AL X R o

0,50 HRHMEBRENAEN e, |
©,<0  HRBRTHRENAERN |0, |
¢,=0  HH5HEERME

Bl 8-12 GCL H B e s E 8-28(a) fiim, B4 6G=1S.L=2H.C=
0.5 F.ig(t)=3cos(2t)A, 3K u(t),



FN\E XRABSEE MHBEE

i i T s
+
is() []1s 2H3 05F ' e Y-

.

e i
-+

: - [Els %j}s leTf/m

(a) JR A BE B IR R (b) HEHER

8-28 i 8-12

M (a) 1,=3/0°A
Y,=G=18
YL=-jL=—j —l's
wlL 4
Y. =jwC=jl S
AHER R A 8-28(b) FiR.
(b) e (8-52) RA[RGX—FHEKH A FHN

Y =Y, +Y,+Y,

1
=( 14§1=j T) S=(14j0.75)S

=1.25 /36.9°S
A B AR A A
N 3/0°
U =£=—&V
= Y 1.25/36.9°
=2.4 / -36.9°V

(c) REHBHWMEU, 8
u(t)=2.4cos(2t-36.9°)V

RE s SEE i HER B TREERWT i BT v M 36.9° KM AL

KR, HEALZEM 36 IFANEMA (M) (I
K 8-29),

RIE SN A MR BT E B XR, IE
1 [ AR 4 BELHT A AT A S T B I oL O A A 62 K R —

+

A

— >

B B TFRMRT S0, 60, MR Y ¢ R '
. T4 52 400 0 TE AL S |
v, Un

AR T FE , 0 B H8-29 Bl 8-12 KR



BIR DHBFLRABEBIFEN s HAHTE

B evm

8-8 # u=31lcos(wt+45°)V,Z=2.5 /60°Q)
._31lcos(wt+45°) 311

Juy

cos( wt+45°-60°) A

25/60° 25
xf g, Rt 47
8-9 R R, MEETRUYEMNAELHEEEAHEITMT
RCHE:Z=(5+2)Q  RL#EE.Z=(5-71)Q
RLCHi}.Z=(2-13)Q  LCHEE:.Z=(2+3)Q
XL R A G

PAssm

8-13 {iiihi A 8-30 Fin & dl BRI AH R RY, JF R ab SR AYPHIT R T 48, 3 ab Y% IE 548
A e RS R L 56 R g 2
[BAER:(b) Z,,=(1-j1)Q;(c) ¥,,=(0.1-j0.1)S;(d) ¥, =j0.1 S]

50 1H
3 1Q
10 H

b m=104 rad/s b w=4 rad/s
@) (®)
a a
° ° 1
10Q|| 05H 10°H _|_ 0.2 uF
o o &
b b 6
w=20rad/s w=10 rad/s
© (@

8-30 43/ 8-13
8-14 w1 &KINAE 8-31 f/A, B 5 ug=100cos(20) V,

(1) HET, Uy Uy 1 Uy 5
(2) LMBEER(1)FEHHE;

(3) RI, MU, BHELER;
(4) gﬁj i\u.b \uh& U0

(BAMER:1,=7.07/-45°A)




BN\E RAHSBE HBE

8-15 LRI 8-32 Fi/R , B4 is(1)= cos(¢+90°) A, RRBAEHE u(s) FFLMBAE,
[ -4.48cos(t-63.4°) V]
5 i b

100 ' ' 9
x 1H
s g) A 0@ sa] 1wH  ww
T 0.005 F
d . . 3
F 8-31 43 8-14 B 8-32 43 8-15

EZRRS B BRI

R DA — S 1 B R | K R B O 51 SR T 52 AR B OR AR IE SR AR S AL B
HTT I o 7471 U5t B TR K o B F) R AR

il TE 5% R A R IR v B 0 AR B AY )5, R Ty PR el BEL YRR K e B A Ak B Oy
HeR B A BLITE B4 & B AR B DL R R AR %

ERMABEPNH AN, AREBR TIJLEARAERBERER

(1) [F—JofF Ry EHT-S 5 48 B9 B 50 5 ) — o 6 60 ) BEL9E 55 9 9 T A £
¥, B

Z TR ABIUE R A SR RAETE, W RLARGE BAAFR, IETIHHETE
(2) IefEREATHMBEITAM SN, ik 8-1 Fim.

#8-1 BEXATHHERNSH

2 Y
1
R R —=G
R
1
¢ - jwC
joC ]w
L jwL 1
2 jwlL

(3) HREKHERSYT: ATARE (8-66) X BEAT LM , 1%

Z= Z Z,
i, FLR B B9 oo , AR RIEB N T8
FEERER4) : FTAR 48 (8-67) AT , 718

Y= Z Y,
k=1




F£=ZR WSERNBEBOHNEN s HOHE

Hie, LRIFBREITTH, A AR KRB I €. BHERNITHIHF KA, &
AT AR YE T S #EAT L A

Z,z,
7,42, (5-68)
B18-13 HipKINE 8-33(a) F7R ,us(t)=40cos(3 000t) V, 3K i(1) \ic(2) \iy(2) o
150 4 1 kO 15kQ 1kQ
i(t) i(f) idd) Nyl ™ o
+ + +

“s(ﬁt) u ()34 H %uF..l_ Um() U, i1k -2 kn_[_

b b
(a)N (b)N,,
& 8-33 5l 8-13 oy Bk & K AH R A

& BHEMEZEBNMEE

U,,=40 /0°V
VA RAE R fnE 8-27(b) fim. Hb
1
Z,=jwL=]3 000x—-Q=jl kQ)
1 . 1 .
e I L 47
o 3 oooxgxm‘6

RFABEREMHETIHE . WARES :
(j1) (1-j2)

Z=15kQ+Z, =] 1.5+ k
< "'[ jl+1-j2 &
2+jl
(15 —’—)kn (2+1.5)kQ=2.5 /36.9°kQ
) U_m 40 /0°
i A=16 /-36.9°mA
B "~Z 25/369°" =

FIRS WK R ATE

. . i1 . il
ICm=Im J . =1m ! .
1+j1-12 1-j1

=im[(jl)(21+jl)] =im(112+l)

=1_(-0.5+j0.5)= I x0.707 /135°
=16 / -36.9°x0.707 /135°mA=11.3 /98.1°mA

_v_



ENE XRBBTBE BEE

. 1=
I, =1 =16 / -36.9°x1.58 / —-18.4°mA
Lm m( 1+jl_J2) / / m

=25.3 /-55.3°mA
HAEGHEMHES B XN IEZR

i(t)= 16cos(3 000t-36.9°) mA
ic(t)=11.3cos(3 000:+98.1°) mA

+
ij

i,(t)=25.3cos(3 000:-55.3°) mA \

HEBNERLHHER A 8-34 fFim,

Bl 8-14 F| A B B ok R > B8 -2 (B &
=2) i B, TE us(t)=17cos(16t) V,TF t=0

_ \i,
MEAEKEEABE () WTESE, EHM
u(0)=0,

. ‘m
0o

+1

& B §8-1 AT RIIE KB B9 B AR h
W 725 e 7 0 688 285 i L 4 AR o

B 8-34 il 8-13 HERE
S AR RS . AE AR, o
U,=17/0°V
1

Y 100
¢TI T1ex0.01

1,

m

~j 1o =-16.25 0=6.25 /-90°0
HRETLHZE, FRZERN Z, WA SREE, Hh e E, %K
R R B R R

. ; 5 17
U =

ocm

Usm Xm =?L(£V
FREHEG N

_5x10 5

0=20-29-¢
°T5410 0 15 3
FHASRERATEEAEHEMHEN

e xoe 217,525 /90
U = UOCIII
Z,4Z,

3708 /= Teae! LY
B 75 rL 7 R B AR 25 B A

u,(t)=Scos(16t-28°)V
t=0 ff

u,(0)= 5cos(-28°)= 5c0s28°=4.41 V
ARFE u=0 X—PiH &M, BEK LS

L HH K % u(0) Hu,(0)



F=ZR HSEBENEELIFEN s BotTE

2, K=(0-4.41)V=-441V, 7=R°C=% so IR

u(t)=u,(t) +Ke ™ = Scos(16t-28°) ~4.41e™* V

A sam

8-16 {EHE 8-35 FiR&HBEAMEZERE N, , 3K ab WA PEHT & 5498, ab 3 iE %
250 R 5 H B AR L % R AT 7
(BH$L:5.13 / -16.33°02;2.83 / -45°(2;1.58 / 18.43°00;6.07 / —4.86°Q))

& 28 8
30 =1lg s0fl283 =1F
‘ T 4 T 4
% ; o |
=1 rad/s b w=2 rad/s
(a) (b)
a 1Q 1H a 6Q
5Q
1Q =—=I1F ——2F
2H
o - ‘ o
b w=1 rad/s b w=1 rad/s
© (d)

&l 8-35 4:3] 5 8-16

817 BB 8-36 BUR , W 5K R R U B U, 3 FAR R RO,
U Uy Z VB R
[#AER: (c) U, =(60-j20) V]

i 50

: b
. 50 + so

10040° v C) b kv CD _
= i8.66Q =

—leQ]_

C C

(2) (b)




BAE XRHSBE HBE

(c)
Bl 8-36 435 8-17

8-18 BEMIBBRAME 8-37 iR, KA WMAXRE LB, FHHRER
HEBRRHEZEXR,

[(#AER:(a) 1.41 /45°A;(b) 14.1 /45°A;(c) 40 / —60°A]

. 3 JAQ g a 50 b
hy
62@1;\ 50==-5Q a bb =—j4 Q
1000° A
l >4
b e —j7IQ c
(a) (b) (c)

Pl 8-37 45> 7% 8-18

§ 8-10 MRK ¢ ¥R kg Nl b gy

2% 45 5 378 A L A 2 91338 T o ] % A R A S L PUFL 4 A7 R T
B 8-15 &40/ 8-38(a) BiiR, Hd r=2 Q, :kﬁﬁz(t)*ﬂtz(t)o B
ug(t)= 10cos(10°1) V,
500 pF
1l
i 1]

-2Q

30

ug(?) 4 mH <

(a)
& 8-38 | 8-15

B EMHEEARME 8-38(b) fiRn, H
Z,=jwL=j10’x4x107 Q=j4 Q

.



B=F DIEBRNEEIFEN s BHHE

R 1. Q=-i2 Q

“TiwC 10°xs00 ~ °
Do) L FL AL A B AR A

(3+j4)1,,-j4 1, =10 /0°

-j4 I, +(j4-i2) I,,=-2 1,
IO

(2-j4) 1, +2 1,.=0
2x@+DH
(7-j4) I, =10
Ep i,m=1—(_) A=1.24 /29.7°A
7-j4

RAGE

10(2-54) 1 20+j30
2m= . X . A=
7-j4 (-j2) 13

A=2.77 / 56.3°A

i,(t)=1.24cos(10°t+29.7°) A
i,(t)=2.77cos(10°t+56.3°) A
Bl 8-16 i B AL EL 40 & 8-39 AR, BWF AT S EME S
50
Ui 1}

U‘Zm

l jloQ ’
1[0:A6 []SQT—jloQ i5Q 10Q @—jO.SA
' 2
& 8-39 5] 8-16
B RASPRRETH . BH A 1IN SBEEHEFER

ol R T K I,
ol T ot b LA
5 —j10 j10 -j5 -j5 ;10

By

(0.2+j0.2) U,,-j0.1 U,, =1 /0°
TR 2:

L Uyp gL L L 10y o
(-,-5 jlo) - (10 i5 10 —jS) e 1 e



BN\E AZSBE HEE

Bp

-j0.1 U,,+(0.1-j0.1) U,, =j0.5 )
OROEW 1NN 1R R ik
Bl 8-17 ORI 8-40(a) B , R APLIT B i A T4,

I. 1S

2 -‘_ |
1s[] jos ealm
41

1S
~—— —
(b)

-+
Um
o

K 8-40 i 8—-17

& fEAHEEINE 8-40(b) FiR, HFRB IR RARR, BERHE L
SMERIERU,, 4 5 A TTHRERE AN a, W S BN

(3+jw) U, = (U ) 1+a I, @
X l.]ﬂl_l.]EI'n:lx’.Em ®
HO.QFER , %
[(3+jm)—l]l.]m=(3+jw+oz)l.em
N AR
0;,, 3tatiw 6+2a+w’ l+a)w
L=—= J = . ( 1 @
i 2+_](1) 4+@ 44w
1 24 6+2a+w’ 1+
Y= — jo atw . (1+a)w @

_2_ 3+a+jw_(3+a)2+w2 E (3+a)z+wz

M s3m

8-19 HEEINE 8-41 R, E r=200 Q,REABEF i, () Fiy(2),
[0.6¢cos(3 000t+90° ) mA ]

. - AN
P T v g
6 cos(3 ooonv() %H %uF:

B 8-41 45>/ 8-19



FZE SSBENBEMTEN s HATE

B SRS

45 B s T A Y
VCR X4k

0=zr, (8-69)
o Z 8 0 45 i A BEL BT, BSR4 BE B . a0 A BB — ik S 8, B Se i mn
HE #B , 7R B
Z=Re Z+jlm Z=R+jX (8-70)
b R BROA S A BT A4 fLBE 23 B, B A — 8 L I 4% v i el B e 1 B i L —
FECHE U, B 2 T 2 b 45 JT A 2 JOR0 450 1Y oR B XOBR R i AL 0 e B A L
HAR—E N i M h Wsh BT RS, — MR UL, © 2 MY b & it 2 B
R SEBS-1TPOR ] . FIL, %8 0 WA 50—~ R Al jX H
YK P A SR A AN &) 8-42(b) TR .

I.m }X m o m
o l + +
N o, |* G 6] [i#] o
| T
_: - ~—
(a) (b) (¢)

P 8-42 BT R4 N, B R TR R0 B
BT [ %% N, [ VCR d AT £R K

I,=YU, (8-71)
(10}
Y=Re Y+jlm Y=G+jB (8-72)

Hoop G B 5 I FR A A o AN [ S 66 8-17 h @], A
bR A S — R 6 A B IR Y S5 S80RE B AR L G ] 8-42 () TR .
X PO R R TR ) ) 7 e 2 X, 7 T AR 4 A S 5 I B A 4 4 AL e B
B9 SCRTG . IR RIEXPFAHREE A A VCR, BP(8-69) A HI(8-71) X E 2
M), ) 5 4R 25K
1
z=— (8-73)

MR X — X R, B REERAX., REESWOT,
W



BA\E TRHSEH BEE
1% B
Z=R+jX
Wy (8-58) = nf 15
e BN R-iX
" Z R+jX (R+jX)(R-jX)
s =G+jB (8-74)
R+ rRxt !
A B A B 4 o S 5 e R 40 B R A
R
G=——R2+X2 (8‘_754)
B=“% (8"75b)
R +x?

BEE MR, — MO 6 IFAER R A%, B WA RER X 8. AN
o — N EZEL a, +ja, K, BRAE a, =0, 70

Rl i) "o
BT SR ., I B o G R SR B 9 G, 3 1R 48 ) — ot L
MR R=- ORI LG A 0 B S MO B 5 0 X 5, B T A
B T 1R D6 B . B 9 X B M, B2 9 R — 3 2 L P
OGS X= o AR 7=k 8 25 A BT T Y=

1
X=-—,

B
me
Y=G+jB (8-76)
Wy (8-58) Al 1§
11 GiB _ 6 _ B
“ Y TG+iB (G+jB)(G-jB) G+B ' G+B
=R+jX
7 B BB BRE A Y ) e BEL 5 B BT 43 B N A
=G_Zf? (8-77a)
B
glo=— (8-77b)

— R, R IFAER G MBI, X NIRRT REZ B i EI% .
W



BEZE DSERNBEITEN s BOFTE

UERERFHR.GCXBEHNH o HRE, HREI, RKE/EEN R(0)Z
(R, Bk, RAAEX—HEEMEN A EHE R.C WEEM X.B MEE K
HE NS, SHHEBERN JBEARTEAZFER TN EZRASWA ., HikE
HH B0 B 38 R, B, S BB 4 LA B B Ak 43 O R R SR AR IR B B B 4 e

Bl 8-18 [ 8-43 Fimb—B O ML RHEER K RKE 0=4 rad/s B LA
K w=10 rad/s B F) S AH B A,

mE
80 o

O leg
7Q IQE 7Q
1 . S
2H 'SEF—I— szn J?‘ —I—
e, o— *

(a)N, (b) No,,
8-43 | 8-18

8 Y4 w=4 rad/s i,

(7+i8) (1-j20) 2 920+j948
7+j8+1-j20 = 64+144
BREREANERHEER A 8-44(a) fin. 5 kA XF Rz A9 B 58 6 2% 2 A

(b)) iR, ERE w=4 rad/s BIAHE L,

Z(j4)=

0=(14.04+j4.56) Q

o y —
14.04 Q 14.04 Q

j4.56 Q 1.14H

o= o
(@) ®)

o) . O
0.0644S||-j0.0209 S 1553 Q 11.96 H
O . o

(©) (d)
8-44 8-43(a) A5 H I

A— R EHAHBRRE A REBIT .

Y(j4)= L. 1 _ 14.04-j4.56
Z(j4) 14.04+j4.56 = 14.04>+4.56°
14.04 4.56 -
=( e m) S=(0.064 4-j0.020 9)S

BHBEAWHBERWNE (c) Fin, B F B<O, B4 N R, 5 AR xR
w=4 rad/s B BB S5 el B, 4N 1EL (d) B, Eo o e BEL T/ 9 S SO i PR , HLE



BN\E ZRFBSRE HRE

=15.53
ng.064 4 i Q,8F
1
B,=—=-0.0209 S
wL
HR TS
1
L=———H=11.96 H
4x0.020 9

Y =10 rad/s B}
(7+120) (1-j8)  _ (167-336) (8-j12)
7+20+1-j8 (8+j12) (8-j12)
| 904+j2 292
64+144
FEX— SR, B BN AE, A FMAHER AR T RER N

4.35 Q R BHABEPT N -j11.02 Q BHEF .
1 _ 4.35+j11.02

Z(jl10) 4.35-j11.02 = 4.35%+11.02°

_435+j11.02 7 435 1102

T 140.36 -(140.3611 140.36)

=(0.030 99+j0.078 5)S=G+jB
FERAABRA PR ITH, H—HFHET 0.030 99 S, 5 —HFAET
j0.078 5 S M2, <

WBE TSR IR A O 4G N, ] 5= PR 4 g 8 B S i i e ER B E )

SR ERER, T2 A A .

Z(j10)=

Q=(4.35-j11.02) Q =R+jX

Y(j10)=

Bl 8-19 FAMAER KA 8-45(a) Prn B A PGB [, , E 5 l'f,.,,}=

10 /0°V,

i J_ 12000 .
+ Izm
() 50 Q

(a) HEHEY

U,

i (20+j160) Q b
4.47/-63.4° v C) 100 Q

(OFIM LS T8
& 8-45 i 8-19

e



BTE B BB AIEH s BT E

M RO, mE(b) PR, AT

. -j50 =]
U,.=10/0°x —V=10 /0°x—V
100-;50 2-j
/=90°
——————V=4.47 / -63.4°V
2 24 / -26.6°

100( -j50 100
z =[ j200+—¥] Q=(j200+=2 )Q
100-j50 2-41

-i100( 2+jl -j200+100
J100(2+j )]Q j )Q

= [ {200+ =( {200+

= (j200-j40+20) Q = (20+j160) O
BEBBREEMAE (c) im, HILAH
4.47 / -63. 40 447 [—63.4°A

= 20+,160+100 =T 120+j160

4.47 / -63.4°
=———A=0.0224 /-116.53°A
200 /53.13°

E#E

'8-10 U)%%@%mmﬁl(wﬂﬂlWQ%ﬁY(—ﬂ )swuwﬁzv
(2) 550 5B ML B S v A M 0 , 5 2L 2010 36 T ol Bt — 52 SR L AT PO I

Masm

8-20 HERBEM K 8-46 PR BB R WL Z=(5+j10) Q, [FZHFRE, FHH
6 AR B AR i ] 7
(HMAER:R'=25Q)
8-21 R 8-47 Fin B IR AE P F B B R

[0,,=1//2/90°V,Z, = (1.5+j0.5) Q]

5Q 10 10

ao  ——

+ B
100 s v (D jlo

bo— > ]
& 8-46 45>) 78 8-20 K 8-47 #5358 8-21




BN\E ZREHBHBE HEE

ERE BREEE

MESIENERCS I LY TR, AT RE TS RIEH Dk
R PIEAF IR (R, S otk , A BT B] T IE 5% B R IR R

JE 39 L A e ) B LR ) T AR L) R TR P I A B
HIE E AT — BRI R E X R BT, ST O B ATHLE — A RAE K/ 4
EfH. HEMKFPIEENX —FEERAGTERN. B, EREEN—KE
BRI R, E—TABARFEEIT. HEMNNBERERRAGER, A
B KA R RER W 3 — BR8] £ K/ o

25 2 3] J] 39 L VAL (R PR ) 0 L O L O (PRI ) B F R BELIS , e BEL R BE T AR R
fE, LA AR , AT LA R A M RE — A RAE L R/D AR EE . A A H R B9
HLBH R, 25058 LA AR ¢ O EL TR O o 4R EL R G o R BE R B, % BH
FE—A M T WETHFER B BE

J’Tp(t)dt = fTiZRdt =RJ'Ti2dt (8-78)
MEM R T Fad b R B, ZEAH R AT E] T NI B RE N
PT=RI’'T (8-79)

05 98 A — A LS00  SRECAE RO 601y, 3 71 L R 0
sl R %, LR R 3, RSP T S5, Al DL 5 , O o
T A9 BT FE A PRI § 0K/, B OB 1 A B & At
(effective value) , {141 BIRARS, BETTASBIRBIHLVE ¢ BOA RAAG7E X IRED

L T, .
RI T_Rj it (8-80)
0

I= lfr'zdt (8-81)
Tl

H (8-81) S BTN I RUIE R SCAT 0 - J] 391 ol 0 9 7 380 56 T & A0 Bk (L 89 7 O
FE—A AR 8 F S E BB R, B, A SE R R 5 4R H (root-

mean-square value) ,

RN, 7745 A R E w A SE

= 1T2
U= /Tfou dt (8-82)

LB, A BRI T AR KRE F8 2R A B
EA BAE 2 02 T IE % i

i=1 cos(wt+y,)

1)

— g —



B=R DSEHEMBELFEN s HoE

B

I i
=\/7J Lcos’(wt + ) dt
0
171,
= 7] ?[COS(Za)t“PZlﬂi) &+ 1]dt
0

1
=—I_=0.7071, (8-83)

JZ

Kbl , 715
U=ium=o.7o7um (8-84)
2

H AT L - E?K&B@ﬁﬁfﬁﬁﬁﬁz'ﬂ&E‘JJ_—ﬁH{ETﬁE#MEYE%JIE?ZEB‘J—AﬁEo

AR KR T 50 Hz B932 MR M M MR A BME, 50 Hz
P 55 R 3 4 AS i e B R R R 46 A R, B4, TRATT B AR R ORI I B2 R R

220 V, 3 B9 BE R A RLME , H AR 18 Ry/2 X200 V=311V,
Bl RAMMERS, UHEERF, EZERTERHR
u(z)=U,cos(wt+y,)

=2 Ucos( wt+ip,) (8-85)
X B B e P i WA B U AT R R A

0.=U, /¢.=v2U [y, (8-86)

EIE?H%*EE%B@#%H@* ﬁatwrwe/m%mzﬁmﬁmﬁ A il e
U=U/y, (8-87)
TR, TR N E % FE A A , T ROSE A N IE 3K R A
§8- 4%1%%E9§¢E*E§U 5 kb R E A B AR U X R R

U [U (8-88)
A, BIEENER, A BFATNHEYREAREREY, EABGIRIR

..........

©  F % f I8 B A S AR R (e AR L B A A 5 e B R B S A ML 2 ) ( GBB445S—
87) A1 IEC (H Ry T2 B &) A 19 2 R0 364 ML 58 (1972) , 449 B 8y 33K 99 b A 08t A6 3% I (6 o ) IE 3% o
BE, AAERSM. &ﬁﬁu%’cﬁiﬁi&ﬁﬁ*ﬂﬁﬁi,$bﬂfﬁ;%%‘tﬁiﬂi_t%ﬁﬁ#ﬁﬁﬁﬁ,?ﬁ
IFAR, AR T 45 A BRGS0 LAk A . 440, B 50 IE 3% 38U i B e (R OR X, T R

R £ B o R S, — MR R 4 AR R, 40 LA b 4% BT SR , 35 BE T 4 B IR LAVZ L JBUR XU LLY2
MER, V2H— TR, mBATHENREEHS BRRE,

_V_



BA\E ZRHJSLE HEZX

it B AL AT HE SR IR A R R AR AR EAER A/ SRR, T T AR m, EUNAEH
EaLl E&AT TR . AR B AT RE A R m?ﬁﬁﬁﬁﬂﬁﬁ'ﬁ

J2HIE R, # KCL KVL DA R 5T 0 & X, A B E A RS AL . B

---------------

i (8-29) .(8- 30)%&%745

> I,=0 (8-89)

S §,=0 (8-90)
1 (8-50) .(8-55) i\ 1%

U=2z1i (8-91)

i=yU , (8-92)

APEATHHEG Z MFH Y10 §8-9 R 8-1 i,

%l 8-20 BT, =50 /-30°V 0,=220 /150°V =50 Hz,iXE H B IR
FHIEZHEE,
B HATHMEERH

U, =50 V,U,,=5042 V,y,=-30°
U,=220 V,U,, =220y2 V,y,=150°
X ©=2mf=1007

u,(t)= 5042 cos( 100mt—-30°) V
u,(t) = 220,/2 cos(100mt+150°) V
B18-21 FABALRINE 8-48 FiR,EMU,=10/0°V kK1, [,. [, MU, .
U, B8 w=1 rad/s, &K i,i,i, A L 1o 29

Uy \Ujo
W AR MR o % o FE R UC)
HERERR, EMRANFEFR.
B, 2 o, O 6 628 BEL 9 B 8-48 4 8-21
. 10xj5
VA =( 1+12+10+j5) Q
=(1+j2+j4+2)Q
=(3+j6) Q

1
= 3LA 1491{—6343 A




BZR DSBBROEESTEN s HATE

2T AR R
g . 10
I,=1x% =1.334 / -90°A
2 1 10+_]5 A_—
N
[,=1% =0.666 8 / 0°A
=l /00

U=1,(j2Q)=2.982/90°V
U,=1,(10 Q)= 6.668 /0°V
RGEAHBY A BEMHE.
M w=1 rad/s B,
i,(1)=/2x1.491cos(t~-63.43°) = 2.108cos(t-63.43°) A
i,(1)=4/2%1.334cos(1-90°)= 1.886sin t A
i,(1)=4/2x0.666 8cos t=0.942 8cos t A
u,(¢) M u,(t) NBE,IXBITE

A sam

1
8-22 *Rﬁ?iﬂﬁm?z&%ﬁﬁ[uf&ﬁﬁ cos (wt)] 42 R

(1) Ssin(@t+30°);(2) —8cos(wt-45°) ;(3) —6sin(wt—120°)
8~23 % I gl BH R (0 1F 3% 1 3 A0 A 2018, BRIE B R SF- ¥ Th R P=RI,
8-24 K FHILAMHEFTAEMIE B ESCH 7, B4 =50 Hz:

(1) \;——2—{ 30°V;(2) -0.25 / -30°V;(3) -0.69 / 30°A,
2

AABEGE MRS

FE o T B FHEAR o 23 B LB A 0 1 R LB A 22
B PR TR I oK 2 AR 9 5 — A vk B AT A B A L, M i
e, 98 TR 26 B, 9% 0 5% 6, TR A R A I 13 AR AR
B AR, I, AT RS A

AR AERT LS o R E R R B E SRS RIS R,
B E WM R 4 SRR PR LA G R . T B 2
PEI o 4% SE S, T 2 S T o TR, 98U AR T 1 6 A e A
I, T 8L LA ARt R A 6 o B 0 LR AT o . LS, T 14
AR S , R 2 1 , 02 46 25 24 M A LT 36

AR B o A SR T R (AR B 2



BN\E ZRHSBE HEE

g’] 8§-22 [§J 8‘49(3)@?5’\‘@% us(t)zﬁuscos(wt) ’*ﬁﬁtﬂ EEE uo(t)X{l’
us(t) MBI R R,

.U
i(t) i E_
g——1 e | 2
C i 1
ug(f) Rl uy® U, JjoC R U,
5 5 5 5
(a)N ()N,

Fl 8-49 f5] 8-22

M— AR SEBR R — A RC B3 B S e R R e PR O . O
FERR L PRIV A O PR L TS B B2

MR NE 8-49(b) fim , K U =U, /0°, FRBUTHE, B LM
b

(1) BB NR AR T T, B m e, — 27 IF 50
Eo WHE 8-50,“D"KARFE— LW, WASE +
HE,

(2) FFH 01 o JE L TR B9 AR O 36 R 44 i U,0 D
&ICHE R, HBH T R R O 5 T
R AT RO BHR T WA |
90°, BEFHOMD, U,®

(3) M KVL, ] 5 B 8-50 1 8-22 M EE KL%

U.‘ =f].,'+0c I

B, U R R U, 50, dHeH .,
AR B P AR TE AR S R T O, B T S B R B e R L R
LA LR, BF T T T, TR — A 204 8 T 22 i i+ 75 1) 551,

ARG, BT, BRERIU, 09, MR o T 7E M i E A
}muwzﬁiﬁiﬁoEEQ%ﬁEﬁRhwEQ%&E%i?mwﬁﬂ*

U, U, U, ¥ 110 B F = 467 77 4

I
; _Uc_wC_ i
WETE R R



F=F SSERNEERSIEN s BHHE

p 1
=arct
[ & @=arc an( wCR)

B FMEEMNTE. hAHERAEE 8-49(b) ,ARHE 5 K H 43 FE S R AT A
U,=0,

1
=U =U,/
- arctan( a)CR) . W,

o HTRBHER, LA

£ R-j —Qiﬁl*&%f/ﬂfﬁiﬁﬁ Higfan arctan[

éR)c, E

1

wC
IE,ﬂﬁ%ﬁﬁ%E%W%Fﬁ,ﬁﬂgﬁﬂ"—%’ﬂ?—arctan[ R J=—arctan(
KA U, Rt E u, A KE

w

U.R
U,= —
R2+(R)
o, R E u, B4
v, = arctan( w(IJR)

BURIAR (L 25 A

1
_ ¢=¢°—¢°=ar0tan(wCR) >0
e>0,8 ¢ >y, BIHEEME 8-51 Fin, M B EEiTMARKE. BHik,u,
5 oug BN KR R 1uy S REBHT us , BATHNAE o= arctan( ) T 0°5 90°

Z I8, + _
M oo ,p— 0°;0— 0,0— 90°, t
GE:HTFu, SEHA FEHE(e, REMBE).

B w, BHT us M o, HWELRE | BHT us A 0,0 T 4

0°55 90° Z ], A M ER u, FREBAFME  © o, “

F , T 2 F, 25 15 o B S K A P O A Pl P, I TIT B 9 8-51 91 8-22 e — A R
—wy —



BAE RSB HEX

Ui B AR AT A R R T, ELRB R A BE R E 90°,
B 8-23 & 8-52(a) IR IE RS HEF , K A, A, HERBHAEK
{6, SRR A KIEE

(c)

A 8-52 ] 8-23

fR— TEMEN WFEEERHREXHFMER A NERE A BIZH
FE 10 A+10 A=20 A, SEhr EIC S 7R A0 4L W B9 A 20 — MR A W 2 KCL
i, W 2 KCL ) J2 it i A AR (E AR & )

MEBA N 8-52(b) iR, WHBEIBHEET =U /0°, 0

. U/0° U
(=22 Y e g0

R A, WEEECN EX B &, WASIE, B 1,=10, 545
1,=10 /0°A

X

i =L=UwC[9O°=IZ /90°A
'J;.Tc
RIBEWE A, BEERATH 1,=10 A, #E
1,=10 /90°A =10 A
i KCL |] 4
I =1,+1,=(10+j10)A=10/2/45°A

HAMME R 10/2A=14.1 A BT A BIEEN K 14.1 A,

= F AR ERR,

TEAFEHEEUARR, KMHAR RIS EHE, HREOHRE. BT
LR T, 50 AR ; B e 25 00 W S AR AT L JE 90° , UM B T, BE U HAL T8

MU BAE . RIBE AN, MR, 1, KBS A% T 10, X 5 7

——
— & —
;



£=ZR IDSLEROBEIFTEN s oA

g R AT DY 1 0 X AR R SE T R T, L by R R TR G LA 56 R T
I1=,/T+L, =/2x10° A=10,2 A
BB HRRE A IR 10V2A 8 14.1 A,
Bl 8-24 I Bk H B% 40 &l 8-53 Firan, AR & A R B & H U A & AR

M OB BE MR ERET T, EmATR U (F 8-54) . B 3B B
VAR, R D, 1, FO0, FIAR, B s R e LS A R B . i, B B
U, AR, RREBE T, MATU, 9K 90°, 1, B 328 AT #L 2 H FE 90°,
L0, 34 o 24 3 o 2 o 2 — o LT O SR P 1, ARG O, (EL9F 3
90°(SEW 8-22) . 21, A 8-54 1 FTR , BAKA A& (MITH S 5 BRI
RiliE) JALRES | KWBAN. BG, 0 KCLAT =1,+1,,5K1, fl, W&
i IECY

I 'iz I
ZONNEL
- JT]C‘-T Rz
+1
[q 8-53 5| 8-24 e 8-54 {3 8-24 HHEE

Bl 8-25 i 5E SRR B S % LA R, T L4 M 5 — B 1 B R,
HRE R IE XAV R R S B e T R U e R P L B R, I U
i i 4 B FE 43 51 4 80 V.50 V #1100 V, 4N [E 8-51 iR, BAI:R, =25 Q,H
W F R 314 rad/s. WML FE R AMME. HREBASH LA R,
(P 8-55 KL LA 56 1 4% 5 43 oy P A0 2801 , 80 20 46 % VR 24 A A 2 780 0k
BiR )

B LR NSRS N i(t)ﬂﬁﬁwﬁ,ﬁfﬁﬁz—sghz A
51 RMELEBOB, W N E M B R, {9 i EAHR, KK 50 vV, 451 0.B
S L, %R T 100 V F1 80 V fK B N L BIEMMET A &, BE =M 04B
0 T LR P L PR, 20 ol BEL e R o UL TR (ARG 2 L B OB I BARG L B A K
a,ﬁﬂ 8-56 F)f/j—‘o



BN\E ZRzSEE HEE

L R R,
80V fa— 50 V—>
i(r)
us(‘)
el
S
| 100V | ORI B R !
&l 8-55 fi 8-25 &l 8-56 {5 8-25 ARk I

MR EEA LORB B FEEESBMMHEMER ¢. BIH
80° =100+50%-2x%100x50cos ¢
4%
cos ¢=0.61

[34 @=52.4°

MRLH B E =M 0AB B, %30 K & ] 2 6 HE, T o f vl i 24
U ;
T4 900 2% 8] (4 el R = £ % BCA [ Bt ) 2% P ey J BA B S . o1 B %8 4% 3 JE RI
(BC) 5t R 43 . wLI( CA) FAEE I , BC 5 v P A B R 46, CA U 5 oy i AR
FEH.

fEHM =f 0CA

oc
—=cos ¢ =0.61
0A
75 0C=04%0.61=100%x0.61 V=61V
ESATiT]
BC=(61-50)V=11V
g
11
R=—Q=55Q
2
X
CA _ .
——=sin @ =sin 52.4°=0.792 3
100
78 CA=100%0.792 3 V=79.23 V
g

79.23
a)L=—2—Q =39.62 Q)

s
_~y
<



B=ZR DSEBERNBEESNEN s ok

39.62
=——H=126 mH
314

AR 0 A BT R, AT AT IR 4T =2 /0°, i
I (R+R,+jwL)=100 /¢
# I (R+jwL)=80/8

2,/(R+R,)*+(wL)* =100

2./R*+(wl)* =80
KO @B, RAML,

E%ﬂ

® e

8-11 FEFBARIEZEBN i,(0) & i,(¢) ERER I, K 1,i,(2) +i, () BB AN 1,18

THIXRREE W REFAE?
(1) I,+1,=1;
(2) Ii-I,=1;
(3) B+E=1,

RaPRl

8-25 [ 8-57 fi/n LBk, S HIERIE A A ME, KRBER V, 3.

60 V

o—e—{1 ——0
R

L

(V)
L5
100V
A 8-57 45> 8-25

VA= W/,

§8-1 EZMBATEIERMBS

8-1 RLHBKH KA 1=0 I 5IERHIE U,cos(wt) Bl , iR 38 W o T A4 22 0 B

i(t)= Ke%+01cos(mt) +Q,sin(wt)

(80 V)



B\E TRDEEH R

Hrp
RU, wlU,
Ol Lz'QZ Rz+ 2L2
K
=i(0 )= 2L2+Rz

[$8/R SRS W BT, 5 1E X (6-47) XA , A XKW R A Q,cos(wt) +Q,sin(wt) ,fR
AR TR, BEFERRQ, M Q,. MARERERM, ‘Iu{iﬁﬁ XHREEEBH U,
o, A A Q, #Q,.]
8-2 [ 8-1 Fi/aRm A ,ug=17 cos(16t) V, 7 10Q

t=0 RHEE A B, B/ u(0)=0, (1) FH LIHJE u(2)
HRMBEOED TR, =0;(2) R\ () WM
BL;(3) KA ule) BRI ; (4) KM u(t),t=0;
(5) REeEABMEMNRIB.AME.FERMNWHEA;
(6) EJH;%&EEEEE%MEE.EEH@*E&?&,%O

§8-3 EH

8-3 (1) HEUT&ERK:
(a) 6 /15°~4 /40°+7 / -60°;

(10+j33) (4+j5) (6-j4)

(b) 7+j3 ;

(¢) (243 /60°)(3/ 150°+3 /30°) ;
—j17+—+5 / 90°

) 23 145°+2 1/-30°°
(2) # 100 /0°+A /60°=173 /6,i8R A # 6,

§8-4 iRIEHER

8-4 (1) RMMFFIHEXLENIRIEHE:
(a) 4cos(2t)+3sin(2t) ;(b) —6sin(5t-75°),
(2) 3RF 51 4 0 AH B X RL B IE X B

(a) 6-j8;(b) -8+6j;(c) —j10,

§8-5 HEBHKUMRMEREXRERMNEREX

8-5 %.'il(t)=ﬁcos(wt)A;i2(t)= ~/6sin(wt) A, 3K () +i,(t) o
8-6 (1) # 100cos(wt)=f(t)+30sin(wt) +150sin( wt—210°) ,ﬁﬁﬂﬁﬁ*ﬁﬁs}zﬁ,f(t) .

_v_



=R HEBEBOBESNEN s HOoWE

(2) & f,(t)=6cos(wt=72°) ,f,(t)= 12sin(wt+150°) ,3K £, (t) +f,(t) B f,(t) —f,(t) B9 &
KE.

8-7 (1) BHMAEE 8-2(a)H,i,(t)= 10cos(wt+36.86°)A,i,(t)= 6cos(wt+120°)A,3K
() LB,

g “|(‘)
i) ~
(o, » (o
W0 o | +
u(t) “2(‘)
B P -
o——— = +
uy(t)
@ G,
P 82

(2) EHAE B 8-2(b) H,u,(t)= 80cos(wt+36.86°) V,u,(t)= 60cos(wt+126.9°)V,u,(t)=
120cos( wt—53.13°) V,3K u(t) HLHEE .

8-8 EHIHEA 4 114 1.2.3.4, U,, = (20+j50) V., Uy, = (-40+j30) V, U, =30 /45° V,
FAHBE P N IRIEHE R, B85 TAR mo R 0t=30°0F ,u  AHED? u MIRIBREZD?

§8-6 =MEFBETH VCRHERER

8-9 Bt A WIEFKHEE u(e)= 12cos(1 000 ¢+30°) V, R WA ST/ A ) IE 7% 8
i(t),ZFAR:(1) B, B R=4kQ;(2) /&, H L=20mH;(3) A ,H C=1 pF, £=H
B HEER,

8-10 BEiTff A NPl /RN E A, E P E B & T3 &R, 5
ETLHHESH R.L.C,

(1) u(t)=1 600cos(628t+20°) V,i(t)= 4cos(628:~70°)A;

(2) u(t)= 70cos(314t+30°) V,i(t)= Tsin(3141+120°)A;

(3} ul)= 300005(1 000;+%) V,i(t)= 60cos( 1 000t+45°) A;

(4) u(t)=250cos(200t+50°) V,i(t)= 0.5cos(200t+140°)A;
(5) u(t)=3 800sin(400t+60°)V,i(t)= 4cos(400t+60°) A,

§8-7 VCREREANGE———HERMIAHBSIN
8-11 IR 8-3 J7 7m0 UR M0 4% 9 it ) B B w (o) BRI i(2) B AN F PR o WK &

FhiF OB BT R T4, i)
(1) u(t)=200cos(314t)V,i(t)= 10cos(314t)A; +
(2) u(t)= 10cos( 10:+45°) V ()= 2cos( 10:+35°) A ; “(’)C) ;2
(3) u(t)=100cos(2t+30°)V,i(t)= Scos(2t-60°) A; -
(4) u(t)= 40cos(100t+17°)V,i(t)= 8cos(100z) A; & 55 8-3



ENE ZRZSBE HEE

(5) u(t)=100cos( wt—15°)V,i(t)=sin(mt+45°)A;
(6) u(t)=[-5cos(2t)+12sin(2t) ] V,i(t)= 1.3cos(2t+40°)A;
(7) u(t)=Re[je™] V,i(t)=Re[ (14j)™* ] mA,

§8-8 EFZEBRTSHBRSHEERBSNATENLL—BERRIMSIA

8-12 E LA v Bk 4 BB 84 FoR, B0 u(t)= 200cos( 1 000:+%) V.,

(1) RiREHBU,, U, . [, LHEAE,;
(2) b4 u-b\ubcﬂ ts

(3) HE u, M ou, BEHEMZE,

a i 2000 b

ed ! i ! °+
. i(0 J_ic(r) in )
(D om0 3 =7F [a o

P 5 8-4 & & 8-5

8-13 [ 8-5 Fi/R B, i T e PR A s VR I i (1) = (8cos t—11sin £) A, B I
HLIE u(t)= (sin t+2cos t) Vo 3R i,(2) (ig(2) (i (¢) A S L3R4 AHEE,

§8-9 EZEBRAEEKEBRHNIHN

8-14  Ha P& A% AH B AR B 4 B 8-6 Ff 7R . 1 ab 3 R B9 4R 0 AH £ O (100+j0) V., K
AR, T, [, M, e REE B R U, M, KR XE YR, =1, +
Fo+l B9EE,

i )
L 5Q IZm 13m
— Y Y
i 10Q ==-j10Q
L
+
. 1Q -
isa “s() 1F== o
o s
b
& 55 8-6 PR 5 8-7

8-15 /% 8-7 i /m L ug(t)= Ug,cos t,5K uy(t) o
8-16 ¢ B0 B RE 8-8 FT /R, B ue(t)=y/2cos(2e) V, iR L UL JE ug(t) o LFTE
HE CERHER,



%Eﬁ S BENABITERN s HOHE

P A% 3-8

8-17 e AR MUY 0 AL 8-9 B, IR SR WA IR U, U 1A 52 45 S B 0 L 9045 O
AR 5514 el R 35 06 AR R R 0 o O 4 O R

p e b
e [o
| T []m .
‘o —_20Q 61,,,=10A
lm= .
e Oxav i 1a
: 3
(a) (b)
alnﬂr} b
& 13 de 10 10
e
100[o:v<>
- itQ T-jm

©
B 8-9

§8-10 HBEHHFAILHHAE AHH

818 i [ #0 46 BLMETE 0 P AGE 8- 10 B , i 40 51 PR ROAL 43 4 R0 S A0 TR 1,0 (55
Fo U LA B2 R SR AR B )
-i5Q

l_‘

50 15Q 50

Tom

109401Vt> .Irfjm IOOZL.I“VED




BN\E ZRFSBE HEE

8-19 KAMILAMRMES 8-11 FIAR BB PR EZBEEM ()M i(), BA
ug(t)=9 cos(5t)V,

B 8-11

8-20 AL BAH B AL 40 I AE 8- 12 BrR . PRI AOHE SR R R LA RO A HL A H R O
(% oL YRl B 3% P AR WA RO o )

1040° A

8-21 (1) PEAE 8-13 F/m % Al T U 4 v B 5 i) 3 o ol #FF , IR TIE B - 24 ol 7 - I,

IRENU,, =08, 2,Z,=2,Z,;(2) # LR, 5 s R RSB RAH ERG R, S e
PPt L, R, 5351 5B HMS B R RN
RIR2

L,=R,R,C,R,=

A& 8-13

Ht, B R, (R, Ry B C %M, (7T 3 R A& L, # R,(Maxwell HLF) .
8-22 SRR 8-14 Fi/R IE % Ha 25 o B 0 B A LA



B=ZR ISBEMNBESTIEN s Bk

o
l +
o R, | |u, &y R4
o T .
[ 75 8-14

§8-11 HEEIMWEYR
8-23 o3 P& 4N EIEE 8- 15 F R, W A 7 HE A Bk (R B SR R4 A 0 T .

O-
+

u=100cos(2f) V

2Q

0.01F

i=10cos(21+60") A
(a)
30 2H

o__:__NYY\_
+

u=30cos(2f) V

i=5cos(2t) A
(c)

+
u=100sin(2¢) V

i=10cos(2t-150') A
(b)

1H
o A

+
u=100cos(10:-60°) V

—
i=20sin(10£-60°) A
(d)

&8 8-15

8-24 HRYEFEE 8-16 FT/n i BE AU A BT Z,, B IR BRRA K (1) P BB M
BERR;(2) WRAFRMOHEEEE, SE 0=2 rad/s,

a 10 1o 1@ 10

-j1Q

]

8-25 10 WFHLZEYS 25 O BHPHIFEK, 7] Y4 =8 000 rad/s B, 7 F & KR RS X —3F
BRAH B BRI, (RN PR M U A AR 7

8-26 SKREIE 8-17 L Y(jo) KIRARN . #H 0=2 rad/s, R 'E M SR BAEL (PR
ER) .

8-27 [BI8-18 /R HIE %R HEE, B H i(t)= 10cos(120mt) mA,

e
— :@L 2

735 8-16



BN\E RRHSEE MHEE

+
ise —1uF =—1pF ul A

o'y

&l 8 8-18

(1) 3K A ab % 6 76 5 0 845 S5 8O REBERY ;

(2) mRERENREMLE, ERHBRERFTER?

(3) WRBEAR—1 pF BRE, BORE PSR IE u(l) .

8-28 REBME-19 A EXRSEAMOMERMEGHBEREY CH u(1)=

2 cos(0.5t+120°)V,r=1 Q,
1 N -
11 N- i+
2F riy(2)

) m],uv u(t)
i 8- 19

8-29 A ZFHEWHEXBESHBMEGE-20 frw,BEH:R =1kQ.R,=10 kO,

L=10 mH.C=0.1 pF . p1=99.u.(t)= cos(wt) V.w=10* rad/s, i3k ab # Mk 4 B AH B A A 1y
Uocm*uzoo

iy(1)

Us

lf\-f—




FB=R BESEBROBBSFEN s %

§8-12 HHE HXEER

8-30 RFFIMWAIARME: (1) i=10 sin(wt)A;(2) i=[10sin(wt) +20cos(wt+30°) JA;
(3) i=[cos(2t)+sin(2t) JA,
8-31 REBAEZHEMOMEE(NAREME).
8-32 FRMES ()RR H
f(e)=f(2) +£,(¢)
- HH fi(t)=A,cos(nwyt)
f,(t)=A,cos(mw,t+0)
m,n B R ()WABEN F.

U)ﬁ%%Faﬁ%MHM)(%m¢w;

(2) RFEH F=«/%(AT+2A,A,cos 8+A§) (F m=n),

§8-13 WAFHEE HEEE

_ 8-33 [ 8-21 FiREXMAHRET , ER AT MARIE I 8 A, d B B
RMARME 1, 5 10 A, R BESR AL IR u FOE AU ¢ FIAE, R BRI ¢ A RUE L.

G ] ' 3
+ ! I
ic R
“ c
T’ L
° !
R 8-21

8-34 [ 8-22 FiR EXRAAS BT ,us WAREN 2 V,0=2 rad/s, KR AR E u,
SHMHEE u, WHEMXER.

+9

L
e ENTY AL 5
+ u — . I L

Cj“ wsrz=  ulia . _(q 'TQ

& 75 822 P& 5 8-23

8-35 %E843ﬁ%m%%&%%*iﬁmuﬁ%nﬁﬁﬁhﬂAJf3m*a%m
| AR I,

_v_



BNE ZRBSEHE MHEE

8-36 [ 8-24 FimEXBKT, B w=1rad/s, HHME U,=10 V,[,=10 A,iRXRA
MEI MU,

8-37 L BRINEAT 8-25 fiR, B M X, =-10 Q . R=5 Q X, =5 Q, K NERKEFHHME, R
A, RV, MR

I +Ug—

+0

1F I
L ’_i
05Q 100V
| V)
U c o—-I v o

R XL
> : Q)
& & 8-24 & f5 8-25

8-38 i B 4N A 8-26 BT ,us HIEBXE R,
(1) Ru, 5u, BAEAZE;
(2) tERAAIZE R 90°, B BAT 4 &4

u, R r
? == 7 0
RI u a b
L e
us() C2 R2 I 1 —[C r
& /5 8-26 & 5 8-27

8-39 [ 8-27 R H A ML B P T L O 8 Ak (thyristor) fil R AL B R, (1) RIEH :
%R=w—lc,mua1£ B BB R SIS IR g BRI — 20, EL w,, BT s BORBEH 90°, (2) WRIE
B A R B, FTROE w, Xt g BOREE 2SR , A BB RS,
gE

8-40 FEYCRARAE 8-3 FR RC HL B Y TE 3% W1 57 , SR A& A5 A% 4 AR 0%

8-41 SRR 8-28 B L B i 11t PR U, 9 R R o

8-42 B0 AR BEHEE 0 5 ol FE kA R 07 BB (2-i0) 0, -3 U= 10, -3 0], +

4 Uy=-6 A Few=1000 rad/s, RH HAE u,(t) u,(t) o (BB NREHE, BT
i m,) " '

8-43 iﬁfﬁtﬂl:@ﬂﬁﬁﬂﬂ*ﬁﬁﬁﬁ,#ﬁ&ﬁﬁﬁ¥%ﬂiiﬁﬁﬂo




B=R HXRBRNBEBSTEN s BOHTE

8-44 HEREE RS 8-29 iR, B4 R=1kQ .wRC=2 kQ, R U, W5 %], FIH

BEE KRR o=y,~y, =45°F T oL .0, W, 53010 U, . U, 99405 o

oL
- A o

[- I
j 1
]R - % +
| . : 3
I R||U; — R||U;

1
$ joC T

[ 5t 8-28

[ fg 8-29

8-45 [ 8-30 MBREM A RMEC TIETRES. 4 u(t) BB ERNBRKRMER,FFR
B b, I LA AT HR A (1=0) 3R uo(t) 620,

u(f)=cos(2t) V

P # 8-30

8-46 RLC BE(H K R=4Q .L=1 H\C=% F, b B FE uwg =20cos 3tV F t=0 BH{ER T

R B, B R A S e B ST B AL KRR AS BT BB R AR w (0) AN i(0) 6

8-47 L .C KM, L=0.5H.C=0.5F, IEFZXHE I us(t)=sin 2V, E R u (0)=1V,
i(0)=2 A,ug(t)7E t=0 BHEA BB, K uc(1) 0200 (AR BEFFIER D <2, LS
B 7-4, 3G AR; E KB K A RS R R AR — B, S B AR B OR R A
T BEA t(cos 2e+sin 2t) , FH LB RBOR M IR )

. “\«ﬁs =



FLE
EZRAEDHEAER  —HIBH

5 o-1 HERE

HAENEMERNEA BSOS - ERPEREP S, RIVEEX %
Bl 45 T 3% R 25 B 2 50, DR M A 40 X — A 3 1 A M A A — T A [
B, A AR B 25T

WA 3 3 p S S i d el B 1] £ 5 2, SR oy IR — B 220 0 el P 5 e 0 B TR AR



=R DSLRNEESFEN s BaHE

KHEH ., IFE
pu>———-u<o - i(t) (9-1)
PRI ] 1, 0, P4, 8 — 845 8 1 R 2 0 B
w(ty,t,)= j:uu)i(z)dt =w(t,) - wlty) (9-2)

R w(e) M i(e) ST 1 —3, W p (o) BER WA TCAF 2K R 45 B9 BE 2 A9
AR, p(¢) R Z IO M 4 BT R B T 3, H i, p () >0, B3R RE B 54
LWMATHER M % ;p(¢) <0, BERAAER LI L TP 4%, i 9-1
Fi7R

i(t) i(t) i(t)
- + +
— u® p(t) = 40 p()—> O
p( _ i e
o AERIA O fE R et 0—
(a) P(ORIBFET7 17 () p()>0 (c) p(1)<0

9-1 FIE FAEE X

(9-2) X8 w(ty) w(e,) ATEBHAM t=-0 FFIEF ¢, X ¢, BHAFIRHK
MEKBER., L w(t,) NBH)

U

w(t,)= j u(t) - i(e)de
=fuuwunm+run-mm:

=w(t°)+J’llu(t) Ci(t)de

Z%9)E, EX5(9-2) Xz LHFE,

05RO R R BT, WA B RE B K 2R e AR BB T 4 9K #E KTﬁEﬁﬁﬁi
Ho BB, R BEITAR UL, p(¢) A ATHEN B o

R oT iR 3 AT, T B RE B T LB R R, T 2 A B 2 AT R
H X ESh B B, XX AT, p () F RN IE, BB A7

MASETHMERT UAERA, LEERB, M o’ (1) KFRA
Fu'(t) ME. WA p()FTRIERIA,BHSTHNEEDENE,
BRu®(e) 8 (1) BRAXTFTEM . AT LA IS, EEERAT R
ffE .

_v_



BAE ERZRSHEMEE =—1H8k

SAURMAZERLCHINE BEH—MXRKXTHERI-1 R,

*9-1
— ST hE9-1)K BERE (9-2)K
fy VCR % e 2 3 HFETh & WA RE & FiEE R
. RJ"lizdt £
uf_(";ﬁ Ri*=Gu? ::zj;i g 0
e GJ’luzdt
di
Li— ) B
di dt 1 —Li
u=L— 0 —L[(t,)=i*(2,) ] 2
a —iLi" 2 (5-23) =
2
du
Cu— .,
du dt i —Cu
i=C— 0 —C[u*(t,)-u*(t,) ] 2
dt 1 d 2
=—C —u2 (5_14)it
2 de

BITEN LR — R AR R, R EXRSEA TR N THESRAON
HE IR AAER :

EBREY I IR

H1 & 9—1 T % A, BEL G 44 1% AL 1 3y 3R Sy
p(1)=Ri* (1) (9-3)
b2l TFAETBTE , R ME—BRIE ) py (0) 16, B o vl BEL TG 14 6 R A 2 6
(instantaneous power) ., X H BB AIEZRE, IR MG HFHE R BN

i(t)=1_sin(wt)

i BTN @ BB I 9-2(a) BFR, T= 2, BRR T

@
7 pR(t)=Ri2=RI,2nsin2(a)t) (9-4)
HY TR 5 B8 * 0L, a0E 9-2(b) B .
i FEEMTRS 2] *=0,p =0, BATRARS 6] o 3 30, 30 MR A B4 47 0
To BRETTIE p Rk £ , DLk A R A8 el BTG AR ZE R (B ) TR
SHEFT ) x,2sin’x=1-cos (2x) , LB TTAFBRIT Y3 p (1) itk —HRRH

_v__



B=R SSBBROEEITEN s HA®

.2
ii 2
//’\\\ r/"\\
1 1 !
0 I x N 3r J T t
4 2 \\‘4///1
(a)
Pr
/\ Rlzm /\ /\
\A/ i \/
1 1 ) 1
o 1 1 3 T i
4 2 4
(b)
wp ’
7/
/|
7
o
7/
74 |
Lo
7
4L
I R[Zl 1
/ (I ¢ S
A 0 sin2w?)
il Bk Sl
of r I 3 T ‘
4 2 4

B 9-2 (a)ifli® WHE (b)p, BIEE (c)w, EILHE

pR(t)= %IﬁR[ 1-cos (2wt) ]

2

Ilﬂ
=l— —cos (2w
() Ao 200

=I’R[1-cos (2wt) ] =R -RI*cos (2wt) (9-5)
LRFEH p () AT H— R R cos (20t) ;75— 19 H BN RI’, 375
TR 20 BB ATRM T, BT B —A . BUFA. p (1)
He— A A A B0 S S8 B R HOT R,
BRET TR p (¢) ZEF— A1 P4 9 F {6, 7R O °F 3 21 5% (average power) , iC
H P, AIRRAD

@ RF TR R p, R EEARE B 68 B, T A5 nT BT (n B R0
RSP

_ -nmgg .



BAE EZRSHIEMEE =HHEBK

P, =—;—f:pk(t)dt =%f:R12[1 - cos (2wt) ]dt
=R =U*/R=UI (9-6)
FRERSEREHEE A THHENENAXZLHERE, BEFERA
3&@0 '
TR R, MR T I RN T, FH2hR X HE 2 # (active
power) ,

R TTH R RER TR
B (9-2) X, &R R %] £,=0,

wg(t) = jopkdt = LRizdt = Rlzjo[l - cos(2wt) ]dt

1
=R12[t —-2——sin(2wt) (9-7)
®

B WE 9-2(c) Fin. BERTIE ¢ 936K FEREH K, RERMBA AL (), £
EHAE KW - h, Bl TR /NE R, 1 kW - h /85R“1 BEf”,1 kWh=3.6x10°J,

Bl9-1 HRiEN 10 V RIEXABEMMNT 8 O R BHBI I, H BHIH #6891
WERREZD?

U, 10
ﬁ U=—=—1Y
V2 2
A it

1_0)’

2

P=i= V2 W=6.25W
R 8

Bl 9-2 it 20 Q EEBHATER K 8cos(314:+60°) A, [a] B, BH 14 #E #2120
RREN?
i TLLAHO-4)XIHE. BRARE
1=2 4
2
I

2

8
P=[—| x20 W=640 W
&)

ERE, PR K/ S B R R R A TR

P sam

9-1 HL/E u(t)= 100cos(314t) V i fiiF 10 Q B HPH,

_v_



B=ZR IEBREABESNTEN s BATE

(1) K e BH W S BB TS p (1) 5(2) KPR P;(3) 22 p(e) AL
9-2 EKEEMANT 10 Q a3 P, B PH B FETh R h 360 W SR Hs FE B oL i 1 A AUMA
(60 V,6 A)

s 0-3 EERRER RS T

HL R B R AR R AR RE T, A S E TS R R RE B 9 — e &R oKL 15 s
B, I E §9-1 AT T o A IR X PP 0 1 7 1E 5% B8 A 17 i
THIR GERXR,

Feit it A B 1 O o

M 9-1 WT J, d JRAK fE

a)L(z)=%Li2(t) (9-8)

L RE TR, ROHE— BRI Y w, () S0 T 7] — B 0 f0.E ¢ 69 %7
e B B AR, IR LR L 9

i(t)=1,sin(wt)

5 5 - 2
MM BOE i 1 4 5 9—3(a)¢ﬁ%fﬂiéﬂzﬁﬁm,hfo
1 2 l 2 . 2
w,_=?Lz =?lesm'(wl) (9-9)
5 i B o, P ME 9-3(b) fix .
ii?
AT Ié ' Faa
/// \ 12 //
o i N\ 3_|7.' /’T &
\
4 2./\ 4
i St
(a)
@
1
] ,_5“5/_\ ] f
W= LI
0 r r 3r T t
4 2 4



FALE EZRSHRMEE ==K

PL

il A LI
of — Ar  Jz - HETETE T B
412 - \@
il A0 i HH L
©

M 9-3 (a) i’ WIEA (b) o, HEE (c)p, WA

M AT i B — 0, PR . BEA @ B R B RE o, I, 2
WL i KA 1, SRR -1, i, Ak B BOR A 1, e bR AR S Bl ROK,

% th%ufw 0P R 0, BUNER . AR TR S A B

L) 2 B G FFRE o (8 o, BRI 0 , ML BB 7T 2, 19 56 MR,
S U R IR . SRR B K

+0)= %(%uz) =%LI’ (9-10)
EM(5-23) K.

MRERENZR, T, R p, WKWK 9-3(c) fin. £
B W1 0m) (i n & ,0-T/4  T/2—3T/4-- -+ W) ,p, MIE; Y& REAR B ER K
(A (B e=T/4 3T/4-----B}) ,p, 5T % fEMEREW AW (il T/4—T/2.3T/
4—T------W[6]) ,p, R, B, p, BIEERILIE H :p, TE—ABINGFHE P,

A XAl (9-1) XE

P, =ui=Lid—;=L[msin(wt) » wl cos(wt)
]' 2 s 2 .
=?wL1msm( 2wt) = wLl sin(2wt)

1 T
P - = 9"'11
" TfopLdt 0 ( )

HAEP, =0, RELIRUIHRE FZBSNEENEREL., KEKRE? /D
RNET Ak TR BRI 03 p, 955 52 X 1 AR 00 T2 20 3K ( reactive
power) , it A Q,, B

Q,=wLl=Ul i (9-12)
U 1 43 50 o o 8% 799 3 v, P A 1AL At o Pl 9 2801 o

AgE



F=R ISRBRMBESFTEN s HOHE

WL, R ESMERFE—EXR, RULHDEHENYHEE L., K
F(9-12) XM (9-10) K, 74§
Q,=wLl’ =2wW, (9-13)
ERE BTN S I T 20 fF. MRME EREDE
BORBEE , NERERHAEBER,
EUThERBAANRWOEN, B EXRARLFREDHTIER, &8 A AL th 5
SRR AE TR, TP AL Z (var) , X —H AR H volt ampere
reactive( BIR K ) — 1@ M =N E FEAR, P CHEFEE
Bl 9-3 gk 8-21( & 8-44) iR W v R A4 - 14 6% BE | ria B 4 7 37 1% B
M ELRM T E
2 el 8-21 A4
Z,,=j2 Q=jolL,=jL, L,=2 H
Z,,=j5 Q=jwl,=jL, L,=5H

1, 5 1 2
LT =—X2x1.491" J=2.223 ]

1 2 1 2
Lol =%5%1.334" J=4.449 ]

H % P A RE 3 A BB, LA B T R R P R B 2 A, B
W,=(2.223+4.449)]=6.672 ]
BER P ER— S0 E TR W &, BFT B AL, v L E M m, 5%
Rin ko dnrd(9-12) XK A#, B
Q. =U,I =LwL, =1.491*X2 var=4.446 var
Q,=U,I,=LwL,=1.334*x5 var=8.898 var
P, i o B B 7 0 BB T R T Sh R Z AR A8
QL|+QL2
W, = =6.672 ] <
2w
BATTHRRERETH, RN EREF TES S, TET RS . B,
XA TCHR UL, B SR p (1) ATLL R EES N, BEGMESHEYFTAE X,
PR i S i R T LA S SR D (BB R w (o) FEAEMT IS ZIBR R BE 1, 1RO 5
RBoTFEBl. mERO-1),

wc(t)=%Cu2(t)
>4
u(t)=U,sin(wt)
HUE u fl u® W0E 9-4(a) BiR , 0. pc WILIE 9-4(b) ((c) Fim. E&ETER
2, E9-3iluLLlCEH, NAEEI-4hEEE., FAHERTH,CHL
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FAE EZRSHIFMGER =B

u,
7N u?
\
2 r I\ 3 /T ¢
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(a)u, WP M
We
] w, =lci]2 - 1 2
Lmvz m ) WC=7CU
0] T T 3r y i t
4 2 4
(b) w BT
Pc %!ﬁk@ﬁ
o

\&/ v
ERAHEE

() pcle 1 B
&l 9-4

WAEMFEMRES . BE 9-4(b) , W BEBTEIE

1 "
W,.=—CU*
¢ 2

H & 9-4(c) , ATHIFH R AF, Bl

1 T
P.=— =
& Tfopcdt 0

(9-14)

(9-15) .

FER THRARPIEBERNIIE p, BIRIEE X HEETHHEIDR EH O,
FIEAZR B W 25 15 4 e i B R R 9 LA, P

Qc.=-

(9-16)

RIEAED, MARTI RN R, RN TN IE, URVPIEFTY XK

® B §9-6 LIFEFEMUEH I, T8 Qc M

e F R 34 A B R u(t) ,Q, =50 var, Q. =-50 var,

Hfi.
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FoR HSERRNBEATEN s BOHE

fEREE AR . 5 s BT AH L, o AT SR 45 L A T DI Zh R 5 e 37 % 6B 8] 19 %
A

Q.=-Ul=-wCU*=-20W, (9-17)
LA AR G, SN AT A 20 £

B19-4 R 9-5(a) T IE 3R H B oh 25 o BELAY 7 100 6 0 S8 0, 5 o
A R RE A B A

Y Y Y\
. + 10
J2cos(2t) V /D 1F == i =
. qua
(@)
20
o o o o I8

(b)
E9-5 i 9-4
fg b AEEEAME 9-5(b) FiR, 5 ML i
(14j2-j0.5) I,-(=j0.5) I,=1 /0°
~(=j0.5) I,+(1+j2-j) I,=0
Hep 1 /0 R W EMAZBMEARR,j2 Q K1 HBRGBEH,-j0.5Q K1 F
AR,
#15
1,=0.563 /=50.7°A,1,=0.2 /174.3°A
25 B, BH /9 7 24 2l R A4 B
P=RL+RI;=(0.563+0.2") W=0.356 W
2 HL R 244 BE A B A

1 2 1 2 1 2 2
W,=—LE+—LE=—(0.563'+0.2°) J=0.178 J
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FNE ERRSHEMEE =H8ik

- HEL A B 7 24 6 RE IS A R
1 2 1 2
WC=?CU|+?CU2
X
1
U,=1,—=0.2x0.5 V=0.1V
wC
U =1, | 14j2-j0.5 | =1,,/17+1.5°

=0.2x1.803 V=0.36 V
Uy ZPEAME 1 H1Q &1 FSEd R iR A AR SRR, e

1
WC=7(0.362+0.12) J=0.069 8 J

™ s3m

9-3 HLJE u(t)= 100cos(10t) V JfimF 10 H e &%,
(1) SR AL SR e B BRI T3 p, () 5 (2) SRAKTR I BRAT RE R w () ;(3) KTV HiERE W5
(4) & p(1)s
[p,=50sin(20t) W;w=2.5[1-cos(20t)] J;W,=2.5]]
9-4 HJE u(t)= 100cos(10z) V Jfp il F 0.001 F (4,
(1) SRty 2 T RO BRI 3K p (1) 5 (2) SR 10 1Ko

BHER w(1) (3) REHIBE W, (4) 2 p(0). :1
[pe=-50sin(20t) W;w=2.5[1+cos(20t) ]J;W,=2.51J] i 1kQ 1 uF
9-5 & 9-6 FTaR BB ig(¢)= 10cos(10’t) mA, 3K T
AP A KRR E T R, '
(20 mW,10 mW,0,-30 mW) B 9-6 %/ 9-5

BORMBE IR

PhEitie T =FEEA ST IE X RS i 2o 3 A BT 9 24 2 T iy
B WA TR RRE U R R A AR T SR BUR T, R B A T
BRI R F . R d X LT R — N R O R4 R IE KR T AN RO
W 4% 97 2 Dh 3RS AR 5 2 AR D AR <FAE , 7T LA S 40 3 T 5 Y 4% oA R A
HRL BEL B - 32 D R SROF RN, AT A BE AN RO 4% B S 2 Th 3, SR T, 0 2R B 1 D £
52 PN B LA B, R A 0 B A A ) DA O el B | R O 2 B B3
R FH I ARG T o O o A ROE A L A AUE Y TR DR 7

A5 9-4 S, P 9-5 Brzm s B ab A5 MU AR5 B R — A8 0 M4, 1
TR AL BT B A R A E R TT . 7EH] 9-4 th E AR IK A O 4R i

4




B=ZR DBRENEBSITEN s BATE

M AR

1,=0.563 /=70.7°A

BPA A 1, 7 0.563 A, EMm D BEARMERN 1 V, HEHBEFRFN 1x0.563 =
0.563, BB I\ M iZ 5 O M 48 THAE M F- X D R B R 0.563 W2 Bl AT E MR 4%
NEPEERENENFEIERRN 0.356 W,/ TFX—8KE, MBEHRFHE,
0.356 WL Ky IEBHSS R !

TSRO KA O 4K R SR O B AR (6 T R PR ] DA O e R BB R A A(E
BRI IE B O M4 B3 D 3, SR U A 35 11 AH B SOZ AN ] IE 5648 HE 5 T &7

Xt B 9-5 Pt~ e B , ab ¥ ) 55 B BH BL

-j0.5( 1+j2-j0.5 0.75-j0.5
z ] vapa B LR )]Q=(1+j2+ "
-j0.5+1+;2-j0.5 1451
0.901 /33.69°
=[ 1424————="2| Q=(1+j2+0.637 /-78.69°) Q
( ) 1.414445°) (14 LoTR60)

=(14j2+0.125-j0.625) Q=(1.125+j1.375) Q

=1.777 / 50.71° Q

HBL T, & 9-5 1 ab Y Y B 1 R 45 (9 SO B RUR BT Z,=1.125 Q M
BHHT Z,=j1.375 Q RERAR, A 9-7(a) Fim. &R, EHAFHTRE, R
A BBHRBRMEERTTE, RSN FHNRFAETRG R BREERES
AN GTEERBASKTERBER . R 2R B BRI E, B AER B IE
Bg5R . B 9-7(b) B KR A, A xEFS 2 d B4 a9 L R

0=1[°:VE>

M9-7 M-S WEMNMBRALIMER

U, =Ucos 50.71°=1x0.633 V=0.633 V
H AT 5
U,I,=0.633%0.563 W=0.356 W
XIERZE O MK EHhE,

_v_



BNLE TFZRSDMRMEE =tHEK

B, — B BT, 2 B 4 0 A R S DRI AL 2 M o, I

WL BELFR 43 i) B TR R A Ucos o, THHF B D3 19 4 5B R @
P=Ulcos ¢ (9-18)

XREZRBSHEH - NEELAKX ., HESR Ucos o HRNHEIEMA /& .

AROME R SHME, MEESBERMAMAMLEAAET, cos p=1,(9-18) 3
BV R A H FE TE A B9 P R B A (9-5) o & 5 0 M 4% 2 e A e 2, U
WL 5 L O 9 A 32 22 A R £90° cos =0, (9-18) BI 45 T, X B BT 1 8
BUUHNA KSR, B, FHRFHE AKX (9-18) B T L3 ik i
THBL

A0SR O LK B ERTT RS M A IR, I o ATRER T 90°, X Fb A Bl
T, TR P R GAME, YR M 40 SR AERE R .

TEFTA ERIEOLH , o A B D 45 B9 BHYTA

R THA S A8 UL DU, 1) B0 A Capparnt power) 2 S, B9

S=Ul (9-19)
5 ¥ 3 BT D, RRTE D A BUAR (W) B0, T AR % (V - A)
o B 9-5 Hr B O M4 MR AETIHE R UL, =0.563 V - A,
AT, EE RS PR P —BIFARET UL (9-5) X HiE
P T &l e BH A1 L o A
TR RN TRED RN, W B EEREDE LT Mg
RESF T E . XITHBA cos ¢, FR A FEHH (power factor) it A, Bl
/\=§=cos @ (9-20)
U, BT o AR ISR E B A L2 ] A B M A T +90°Z 8], 7 fL $t
e BT, >0 BHPT A A HERT , <0, [HERI @ RIEERZ ,cos ¢ BHIE
B, B4 A (EAS BB A B B B A 4 S5, PRtk > 80 1 % R s b SRR R B
“WRRRTCHEBTFRE, FTIEWE, RIEHRMATERIE, B o HIEMEMIENR; il
AR, B AT, B o MR
BRAMAEIN R —RAETFHIER, A2 BERAER? EHPAED R
WHEMAR. DUEBRLAHE, & LR IR — 080 B A E B R EDR 3T
AEF B9, ZEGE A BT , Qe L B A B 1, & B AR RT AEE B IR . Bk, A
SREVBRZUBESUEDERERECNERN, EF MR AN RBEREE

@©  — e L 9-7,



B=ZR DSERNBESITEN s otk

REFH T2 AR ARG A BEZKfE. 0,58 K117 500 kV - A%
HLHL, 7€ A 24 0.85 HFAE % HH 100 000 kW AYZhH 76 Ay 0.6 B HAE%& H 70 500 kW
I, FE A KR R VLA B RE R /4RI H .
FHThE PER T AT (9-18) Rt 5, 38 of A s it Bl i SR 53 . X I EEAS
5 F YR AR B T R0 4% T AR 48 L S5 28 B B A S 5 e A BUEDR TH R 3 T L D
P=IRe[ Z] (9-21)
ERF(9-6)., FHE, WAl REEXTH Y WL EBEABERITHE Y
T, B
P=U’Re[ Y] (9-22)
EPF(9-7) K.
HE, Re[Z]M Re[ Y] - 5RO ML & MTATHA X, AR 5k
TolEA %, H Re[ 2] # [Y],%E(8461)‘n"0
PR 35 e U5 R B 1 48 N, 197 35 ) 38 o ] LAAR 48 Zh S8y fE 3 R 357
WFE AT 9-5 Bk BB TR . — Mol U6, I 4% MR W ) B R s T 3R p N K 4%
T4 W Y R B D R SR, S EF (1-11) K, B
pP=2p,
Hep, BE kAT RBRR TR, X BB — {8 E, T8
P=3P,
Hrb P, RS kA IO E, il § 9-3 ATA, 25 oo b s R B B A, W% T
T RAET, EL, XA & IR A8 O R4k UL, THAE I 2 2
= [ £6% P B 4% L BEL T FE 19 B9 Th R B B0
=%y 11 42b Fr 82 W YR SR A3 ) 7 25 2 %
Bl 9-5 BOMKMBIER u=300y2cos(314t+10°) V, B K i=
502 cos(314t-45°) A, HLJE FL N KBRS % 07 1], SR M 48 IR Th %,
R U=300V  I=50 A
¢=10°—(-45°)= 55°
" A=cos ¢=cos 55°=0.573 6 ( HL/&M)
P=Ulcos ¢=300x50%0.573 6 W=8 604 W
Bl 9-6 & 9-8(a)fimHHEAMHEREMAE 9-8(b) i, e R=3 Q,

. ; 7 :
joL=j4 Q,-j —=-j5 Q. BH
wC

I =12.65 /18.5° A
1,=20/-53.1° A




BAE EZRIHEMER =—HEK

(a) (b)
& 9-8 fi] 9-6

1,=20 /90° A
U=100/0°V

RO TR P,

BR— I 4% 3 1 el R O SR

P =Ulcos(fr,~,)
= 100x12.65¢c0s 18.5° W=1 200 W
B AT E TR, MENEEA — L, o
P=RI’=3%x20" W=1 200 W

el P=U}/R H5,U, 2 R W A A 2UE .

33 5 AN R4 i T R TRl B Lt Y RE T R A T .

fB= MIBEMLENITH RL X ETE TR

P=U,I cos(0°+53.1°)
P U, i3 S P i v TR R A 28, 1, R 2 S B R R B9 A ML, SO TR 9 )
R 0°, AR A A -53.1°, 1 B A3
P=100x20cos 53.1° W=1 200 W

XA S M

FRTT AR B 1) 4 S BELT A S, B R BEL A B ORTHERL

, J(34i4) (<js) | _20-j15 25 / -36.87° 0
3+j4-j5 3-j1  3.162 /-18.43°
=7.911 /-18.44°0=(7.5-j2.5) Q
P =I’Re[Z]=(12.65’%7.5) W
=1200 W

B i H B2 A L P
Ug=7.5%12.65 V=94.87 V

Rt
P=U,I=94.87x12.65 W=1200 W
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B=ZR ISBRABESTEN s BOTE

FE SHHMAREA>EFAET R ONE PR BB R; A @b TS
Wi BB T,
Bl 9-7 S ), KB 0 W4 P ESh R ANTh R K ¥,
f8 S=UI=(100x12.65) V- A=1265V - A
P 1200

B U T ORI A T 07 B A X — 8L
Bl 9-8 K 9-9 Finsirh FLLER RIS RBEME L, BN 0.09 Q,
AT X, 803 Q, HEHR 20 kW KRN s S, SR E B 0.8, 5 8w B9 LR

220 V,, 3R & o AL A HL R AT R R B, HE ok R LR LR Th
0.09Q j0.3Q

— Y'Y\ .
+ *IL
+
y 20 kW
Y C) 20/°V | j-08
& 9-9 ] 9-8

& BN T, TR (9-18) K
A

XL
Py 20x10°

L= 0" 08)(220)
BN AL R AR, B G E, AL Z A ¢, =arccos 0.8=36.87°,

B R A R R 220 £0° VI £ R A B
I,=113.64 / -36.87° A

A=113.64 A

M KVL 7§
U, =[220 /0°+(0.09+j0.3) (113.64 / -36.87°) ] V
=(220 /0°+35.59 /36.43°) V=249.53 /4.86° V

A 2 R BIL 3 4 L
U,=249.53 V

XU 51, tHREmR
4.86°-(-36.87°)=41.73°

A5 A& BB B S R E R
cos 41.73°=0.75 ( H &)

KPR T 2t LB & ) & e AR A M A i D R R, Bk, &
gy



BALE EZRSHERMEE =4HBK

AL LA T R
P,=20x10°+0.09x> = (20x10°+1 162) W=21 162 W

&
P, =U.I,cos 41.73°=249.53x113.64 cos 41.73° W

=21 162 W
o

9-1 7£ §8-11 R4 H B 1 I 4% i1t 565 280 A B AE Bt T R 3 KB 30, i 1) 7 X o 475 B

T, 0 oy 2B T 4 2 AR (9-18) 32
9-2 EXHRATHENANIR" HRANABEA RBEKNADIR" X7

M s3m

9-6 HIBEHNA 9-10 Frn SRELEEH P,S F A,
(3000 W)

3Q

+
U=1oo/o_°v<) =-j2Q

ji1Q

B 9-10 %/ 9-6

9-7 RRKE 9-11 FFRmE T HaBM R, FENIRFEXR, B4 U, =

24 /0°V,U,=12/0°V,
(-110.8 W,11 W ,44.2 W ,55.6 W)

2Q
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I

2Q
49[
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et
/

+




FB=R HSEROBEITEN s BoHE

9-8 K49 ABLET R Z=20 /60°0, ShHiHLFE S U =100 / =30°V, 3R ¥ 4% 1 #E 9
SE Y SIE AL ¢
(250 W,0.5)

BEE comsarpnz

A HLIE LA TR Y B 2 A e A T AR R AR B BE R, ] S ik
ROFfRE BEEE IR AR ? 55 — i, FAT & Bl £E 1 9-7 bl FR A 2y 43 4k
Ucos ¢ 5 Ht Jfi B e FRJ2: L B 1 S 2 D1 3 PR 40, LR I 53 — 4 it Usin @ LR A
fH a7 Wi, B A e A L i 2 B0 11 9 4% 1) TE T T 2

FATUILL § 9-3 1] 9-4 fir 753 vt e o B R R iX — Rl A 9-4, FRATTAS
MERR A (9-13) 275 21 de B 1Y T T 2y 4

Q,=2wW,=2%x2%0.178 var=0.712 var
FL 2 1Y) I 2 2 R I AR AR (9-17) XAl 7%
Q. =2wW,=-2x2x0.069 8 var
=-0.279 var

K E T ) A
0=0Q,+0Q,.=(0.712-0.279) var=0.433 var €9-23)
1X g DB 1T I 45 AR R AR Y
MG — R F AT 9-7(b) Bz /Y AH & B, ASXEFS 2
U,=Usin 50.71°=1x0.774 V=0.774 V
w1 I AT 75
Uyl,=0.774%x0.563 V. - A=0.433 V- A
HAE S5 (9-23) AU R i JE 2 Dy A A
PR, 78— O B0 T, MR 0 6 0 11 b 33 R T 1) R A A =X @
Q=Ulsin ¢ (9-24)
U 53530 g 3 1 V0 WL 3AE PR AT 2801, 0 9 L 5 H T ) AR 62 25 £ o B0 2 T
§9-3 IR, W Z (var) o Uy B HLEAITED 73 8o XF A& o IR ) 5 01 9
2%, BIVEL T 00 2% 1 LA A
iy LB BT, S MEAS 2 T8 2 Zh H T S B B X
Q=2w(W,-W,) (9-25)
JRED, JETh S # Q5 ) 4% v o i BE T 2 (B R 22 0 OG0 X R UG, R D4k g

@ —fRAER UL T BT 9-34,



BAE EZRSNENMEE =—HBH

FE S E R UL, 7E M4 N AT B A7 38 e, B #E 3 6 BE B L B AT A B 4 BT IR T
P, 377 i G A LS B T SRy 3 BT MR LA, 5 A v SR A R 1Y B R S A A e £ B T 4 (B0 22
B, Q0 SRR REE (BTG i AE A, U AR B (R A S SRR M. Y
I, (9-24) SNPrR T B A R/ LT A1 B (R R ) £ SR AR R .

0 W 45 AL A BRI L 2, SR T i 82, (9-25) U8R i ar , 3Kk
W, b T A R EOT Y AR R, W, SN BT HL AT A RE A B DY, ik, AN HE
(Y

Q=20 (9-26)

Q. AL kAR A TR IR, IRBUE, ARG, (9-26) AN L)
YFRsPE 54 Y (CF#7) DR FAE, [0 IR 38 i L B D R AT R BB C R

AR RO SRR D) R S DR PORIJCE) IR Q, = F R BUE E Y
KEHN

S=/P*+Q* (9-27)
X—XRRAHE 9-12 FniEM =AIERY, o MUREEMA., X =MEKN
WR=MAE ,ETEE P.Q.SH o ZHEPRKFE, FHEERDRMBE MU R
§%38, '
S, N kA TTHRAET R,
T TE Q By 1 Al A (9-24) i34, i AT LA e Bl A i ok o H 5 B
Q0=FIm[ Z] (9-28)
R Q=-U'Im[ Y] (9-29)

P
P

K 9-12 IhE=ffE & 9-13 4] 9-9

B 9-9 & 9-13 PR i(1)=5/2cos(2t) A, HyfAb FRAZS, R
WAL PLQ,IFHHEE S A,
BB AT AR ST TS X e R T 6 A 1T 4K AL R
_[ 5, (14D (25j1)

34 1
Z= 2~—~<———f—4 Q= 2+*ﬁ Q=(}q-ﬁ Q
1+j1+2-j1 3 3

@ ZFH §9-6 HIYEFHE,



B8 ISBRENBESTTEN s Bk

g
P=IRe[Z]=25x3 W=75 W

1
Q0=rIm[Z] =25x? var=8.3 var( HLJg&¥)
S=/P*+Q* =755V - A

1
arctan [% ] } =0.994 ( e R )

A =cos @, =cos

BB 9-12 FiR IR =AM,

P 75
A=cos @= ' ﬁ‘0993(%ﬁ'ﬁ)

Bl 9-10 ) v K B ghda il b R % JBRONE B sh ML H R £ 2R, Th R R B
1%, h 5 5 SR B Th R BB, AT FEBR R /NGE M A% . A — 220 V,50 He,
50 kW R BB AL, TR BN 0.5, (1) [al#E fd A B, B YR 438 07 A0 e O 2
0 KUEQ REZL7 (2) MRFBHKEFR, ﬁ%@@ﬁﬁ@]l [a] ff &
F A E 2 22 /0, I A R YR AL I A R O R &5 207

i@ (1) P,=Ul,cos ¢,

) Py 50%10°
R A Veas ¢,A=(220x0.5
P, AL DI JRBI S IR R AL T R . AL TR L F/R 5138 (Load) , i
ERRZE,

) A=455 A

Q, =Ul,sin ¢, =UI, ,/1-cos’ ¢,
=220x455%0.866 kvar=86.7 kvar
Q. M FERMM TR, XRURE S AREHRERELEE,

(2) T v R 5 970 4 ) i 57 3R Y A Bk 32 48, T 7E 97 3R Ab 3 WK ff A 44 S
FR B TTOF , BN 0B — DR 4 o ZEA B oh, B IF R e 2 2R A0 IR 9-14 B
SR, RER T LIZE B T R i B B AT #e, WM R TIREA
BOh 1, M PRk AT A PR BRI T, i T A A BRI AET 3, [T H IR 42
BEE) P D IR BOE , 1 B ALI TAER S WA ZE N,

IR LA, B TR At i TE Th Zh

0=0.,+0,
B A=10,0=0,H It
Q.=-0Q,.=-86.7 kvar
H (9-29) XAl Al




BLE EZRSHRMEE =H=BHE

Q.=-wCU?
wHWis
-0, 86.7x10’°
=——= - F=5702 pF
wU® 1007x220
X A=1
P=UI
H P=P,=50 kW, # 5
50x10°
I= A=221 A
220

AT I, B YR AR R A L R K R AR, 455 A TFRER 221 A, T R ERAH AY s R it |
TE W
PR AR 2 ]t T LA i3 B O R e 2 X e R R R BT AR AR . AR B 4 A B
WnE 9-15 Fr7n , L shAL H ST R B A BE A
¢, =arccos 0.5=60°

IC
\
< = A
I \
ao—— \
+
Lc I \ ;
I \\1 <
U C_{_ P =50 kW oL v
S A=0.5 ] }
i |
' i
e 1 '
bo . \
— IL
& 9-14 i 9-10 B 9-15 4 9-10 AHE &

FE R A, B A BT AR AT R/ 90°, BAR, Bk A [, AN E

B ER AT [ SEE U AR, B e U A i K R
FESZRBR R b, R ESCE R R E T 0.9 £4,

E%ﬂ

9-3 NRFEHBER R REL, R HBREFNIMNERBTATLL?
9-4 FLE MBI IRIERRARK P.Q.S AKX LR ER?

A 438

9-9 BN O M4SN OEE u(t)= T5cos(wt) V, B EHBW i(1)= 10cos(wt+30°) A,u Fli
HKERSHE TN RO WG P.Q Fl A,
(352 W,—-187.5 var,0.866 H & 14 )




B=R DSBEROBBONTEN s BoNE

9-10 HHE S0 kW B LN N ERMEN R, ENERAH N (1) 0.80( B EH);
(2) 0.90( L&) .
(37.5 kvar,62.5 kV « A;-24.2 kvar,55.6 kV + A)

SHE SWETE

WEMSA O MEKBE RRAHR U] lERR,FEY S -2 &,
WMEK L B AA R KB E, EAKY!

®U=U/y, =1y, BHEHRBRN
U I =UI/y,+p,=Uleos(y,+y,) +iUlsin(y,+¥,)
GRIFRFFARMNMOBR . (8RR, 00 R R ARR [ T e AR
BEOSEHES R T (RIFRe PLHEAR R ) | B
i*=1/-y,
Mz 58 EAR U MR, T8
U Q" =Ul/y,~,=Ull cos(p,~p,) +jsin(y,~,) ]

=P+jQ
BR GERGEEE, RIVEER U1 AL HRE AR, iTH S, 8
S=UI"=P+jQ=P+20(W,-W,) (9-30)

BREES W HWMEIE S,
(9-30) X, T LR SLH P R g I 4% Hh 45 e BEL G 14 79 #E Th R0 5 70, KB
5 Q 1k U4 o 2% sh 5 7T 1 TE 20 38 0 PR, EL W, iz 4 L 44 o AT o S
B I (A B A, W B M4 b BT A AR F I EM B, X—RRRAE
HEFI.
% TR AES W, i
WM 9-16 Fra , MRKM FHE 1 A EEPH, HBE +

KU, B T, BRI B e RLL.C F K
WTE LR, B B EH b AR SR AR ——
i KCL AT FIBRA (n-1) M H B K6 ok

T B (8 1% %) SiE 5

_v_



FAE EZRSHEMNEE =4HEk

in-l.l+in—l.2+.“+in—l.n=0 (% n—1 #J_ﬁ)

£ I AT 15
I.;2+1';3+---+1';"=0 : (1K)
i;—|.|+i -:—l.z"'"""i :—l.n=0 (% n-1% &)

BE M TRASEFNL BEFIEN T AW T ERLUAMME N AHTaEE,RFE
Xy RAR, 7R

(-}lu(i |.z+i |.3+"'+i l'n)+
l}z:-( I z.|+i z.3+"'+i Z'n)+
Sl

()n-l.n( i :-|.|+i g +"'+i :-1,..)":0

n—-1,2

B KVL AR E S T A EM X RN

U,=U,,-U,,
X I,=-1,

Bt , W7 49 31 A 52 B o R LS B Pl RS B O R

U12’1.2+U131 |.3+"-+Un-l.nl n.—l.n

=0

X—Fr B bW, WP U, U, U, RoRXBAIE, T, T, ], R
i,

ilz},i; =0 ‘ (9-31)
Hoobh U, 0, H% b RSB o R PR, 5 S B L FE L IR S B T
$E(9-31)RATE 9-16 Fin by, T U, 5 1, hiELHS% ) a1, /8
Gir = S Ui (9-32)
O — T 44 4 BB — BB ST RS | e LA L
U1 =RI,I;=REF=P,
IR PA b S B R L, HR, T
0,1 ¢ =jwL I, 0" =ij,,1:=j2w(%L,,IZ)
=20(W,),=j0.
MBI n REBR R C, HR, T

_’v_



B=R

A BB NIERN s BOE

SN

Hrp

H

U1 =-jwC,UU,=-jwC,U=

n

=-20(W),=-i0q

3 n

P=3P,
0=20Q,-20c
Q=2w(W,-W,)

1
20| —C_U?
o 5-6.07)

Zd‘ik‘ e 2P1+ Zjou._ ZJQCn =P +jQ

Hep W, R A R RE T B E B, W, h A AR E B e

S=U,1;=P+jQ=P+20(W,-W,)
EZBAROMENRLRINE -2 fim, &H&,
£9-2 EZBTEOMBINEXR

5 2w AR #iE
P 9% i 2y ui Bz W
P =Ulcos @, =I"Re[ Z] B S 34 oh F B
P | % =U’Re[ Y] ijjjfjjvf
=Re[U "] o '=¢ )
Q =Ulsing, =IIm[ Z] B . var
=-0Im[Y]
=Im[U I*]=2(W,~-W,)
0 | EyhEk Wﬁ%uz
1 2
WC=TCU
W, W, Bk
S=uI=r|z|=t*|7|
s | Mm% . BV - A
=i |
S=U I * =P+jQ Bfr.V - A, HSCER . R R
s
R B4 51K W var
N P_R _ G 0, HER, B E, R
A | HEERK TS Tz Y|

Yo, MRS AT, A




ENLE ERRSHERMEE =HBi

B 9-11  JihnF e B AL FE u(2) = 100y2cos(314+30°) V, M A B Hi(e) =
502 cos(314t+60°) A, HLFE FEIE KBRS J7 4], ] iy B R i A R T R B /07
& U =100/30°V,I =50 /60° A
§ =U1"=(100/30°%x50 /=60°) V -+ A=5000/-30°V - A
= (4 330-j2500) V - A
B I AT

P=4330W  Q=-2500 var
Bl 9-12  wLBRUNE 9-17 B, 3K P9 S B M i B B 2 3R, 3R K e A LI
(A2 ME) FETh R EH

1 |
g3 10 kW 15kW
2300V =038 1=0.6
g> (A ()
| |

& 9-17 fi 9-12

@ ERE-HBHEDHR
_10x10’

0.8
Q, =S,sin ¢, =S,sin(~arccos 0.8)
=12 500 sin( =36.9°) var=-7 500 var

V-A=12500V - A

%
S, =(10 000-j7 500) V - A
15x10°
8,= V-A=25000V-A
0.6
Q, =8,sin @, =3,sin(arccos 0.6)
=25 000sin 53.1°var=20 000 var
5
S ,=(15 000-j20 000) V - A
§=§,+5§,=(25000+j12 500) V - A=27 951 /26.56° V + A
§=27951V « A=UI
27 951
8 I= A=122A

2 300




BZR DEEENEEIFEM s HOHE

A =cos 26.56°=0.894 5( Hy /B k) <
7E4b B8 25 97 3R B0 Zh R4 A7 (AL B, R ) RSP AE RARA AT EG, an _EBIB R

A sam

9-11 SR ORI, HZMEECL) BEN 230V, RIKKHEDER
4600 /30°V -+ A;(2) MK 12.5 A B, UK E T K 5 000 /45° V - A;(3) TEHIER
230 V. LA 10 A B, LT T -1 500 var,

[ (9.96+j5.75) Q;(22.66+j22.6) Q; (17.4-j15.0) Q]

EZRSBADREEEE

15 e, L O JEL A B 0 9 e W78 B 20 36 0 1A A8 DO 2 o i
o ATPRETE IE 52 A8 A 60 BN i TR ARG B oK T R Ak o B B A

9-18 FiR, XMW BB E N U, HABEH K Z, =R, +iX,, i R EH W K
Z =R +jX,, XBEFHAK T L, B 9-
10 Frik , 45t 2R, T JE o R, 9 38 o BEL 2K
15 Bk oh FR A 4% 1 BB TF o B 4T 3 b "’b

EENER, RAE SRR, T O D
TET 4 430 B T 19 O« 7 28R A ol BEL % e 47 34 T
M 57 725 Ak 5 B0 % BELHE £ B S AT kA
%ﬁﬁ%ﬁﬁ‘%ﬂo B 9-18 KRB KIhRiEH HE

F P& 9-18 AT 41, B i AL 3 A

Z

+0

.

L ZL

O
2%

- U,
d " (R, +R,) +j(X +X,)
LI A RUE N A
Us
I=
J(RAR) +(X +X,)?
M AR RBEEA IR R

U,
" (R+R,)*+(X,+X,)"
RATHIES RER M F TR P H|ARM X, R R, H, HF X, A
HBAE SR, BAR WA R, L, 2 X, =X, BF 408 2 (8 h B/, BLED %
FSRK O X, {8 2005 358 , 25 ol U A0 BELHFC ol ol BEL % 1HL 4 ol JRR o R 4L B0, Tl o0 =

2 rad/s, M X, =wL=2 O, i i X, (0% -2 n,ix—aaﬁﬁlm}r“ b e 2

P=R,P=R




ENE FERRSHEMEER =MHBK

KL, WRX KA, HER
U’R,
P=
(R+R,)*
YR EXTR P RRKRIE R, E. Ak, AR EXx R, 9 RBOF
fEZ A%, B8P

dP (R,+R,)*-2(R,+R,)R
U2 L L L=O

dr, ° (R,+R)*
H I AT 45
RL=R5
B, R —FELT , ARKBRRIDBHEMHR X, =-X,LAXR, =R,,
R U 1A BB R IR B ST S e S S, B
. Z,=Z; (9-33)
W J2 30— A B, BB 5 o P LT R AT R IE R SRS IU R .
B, BRIHR A
A
Pl ==t
T )
TH R AL BT AR B KT R AR A AR S D R MR B, B A A
B, EERERAPEESH HMFAFARE , AEXBX—RE. LEITCEN,
ABBIERACAR B ", 5B GRS 4> | A BEL A 430 AR 2 o7 B R AR L, LA B
(9-33) K, B RER BI D AR ME | 55 — b 1% 00 12 2R A0 28 Akl 52 B S KR 1, R A
BB R BEFHELT . _
TESE A BB QR S BB LA
Z.=|Z|/e=|Z|cos p+j| Z|sin ¢

(9-34)

|
is .
—(R!+ | Z | cos @) +j(X,+ | Z | sin @)
2R BH ) Zh &

P Ul | Z | cos ¢
(R+|Z|cos @)*+(X,+|Z|sin ¢)?
R ERN | Z | RZK | Z | RS
dpP
d|z|

=UL(R+|Z|cos ¢)*+(X,+| Z|sin ¢)*]cos ¢~

@ P A8 AR B A% R SR ARG ORI R B R X — 1 e, AR+ — T




BZF ISBRNBEERSNEN s Bk

2| Z|cos [ (R,+|Z|cos ¢)cos p+(X,+ | Z | sin ¢)sin ¢]
[(R+]Z]|cos p)*+(X,+|Z|sin p)*]*

dP

d|z]|

i

=0

QK

(R+|Z|cos o)’ +(X,+|Z|sing)*~2|Z | cos o(R+|Z | cos ¢)-
2| Z|sin (X, +|Z|singp)=0

GIEE:
| Z|*=R}+X]
B
|z | =/R*+X’ (9-35)

[, 758 R OL R, S B0 AE BB K T R A A R« S R LT 9 AR 5 e U
BT IR 2 BROWREDC AL M S B R L LR B | Z | =R, B, KT R M 4
frR R, = /RAX AR R, =R, KRR SERIN . BR, 76X — 50T Fr 889
B AT AR I AR K T AR B SR A (o 0 SR BEL B A L T 9, R B A L S B
K—B R,

B19-13  dEinEE 9-19 B, MR BRI R, % (1) HRK S5 Q wEH;
(2) fr i e L EL 5 el YR P BELACDC A (3) 97 ol O o BEL Ly S DL i

jnae s

U = +
v () D %

O
O

B 9-19 #i]9-13

® . Z,=(5+j10) Q=112 /63.5° Q
(1) Z,=R,=5 Q &

. 141/0° 141/0°  141/0°
i= A=—— A= A=10/-45° A
Z.+5 10+j10 = 14.1 /45°

P=10*x5 W=500 W
(2) Z,=R,=1|2,| =11.2 Q B} (BLITHE)



BAE EZRSHEMER =tHEK

. 141/0° 141 /0° 141 / 0°
I= A& — A= A=7.42/-31.7° A
Z+11.2 16.2+j10 ~ 19 /31.7°
P=7.42"x112 W=617 W
(3) Z,=Z =(5-j10) Q i} (FLHEITH)
. 141 /0° 141 /0° 141 /0°
I= A= — A= A=14.1/0° A
Z+Z, 10+j0 10 / 0°
P=14.1x5 W=1 000 W
] WAL PR DT AL e, $A BT R T R K,

IZ] %)

9-12 HERINE 9-20 B, iR A8k R, IR BRI EMH R, H, I KRB KIEM,

B U, =254 /30°V,

(1800 W)
6Q 2kQ
T —1 O—
+
UsC) 12Q Ry 212/0° mA 2kQ j4kQ Zy
o—
B 9-20 #R>)RE 9-12 El 9-21 %>/ 9-13

9-13 WA 9-21 iR, K. (1) KBBRRIHR 2, HME? (2) BKRIHHRM;
(3) & Z, A, Z, KEBHRRNE,
(2.83 / -45° kQ;11.25 W;9.32 W)

SHER= A8 S

B AT, WA AES) I F E RN, JLFER R R TR B =AH . X R i T =4
A v R AR R T AR O B A o A I o8 R N D R R (] 32 AR
H , BT R = oL 5 S I s D SR A R E 0, BRI = A e S AL AR 7 A AE E B
Mo BEKIRERBHWE TERBSUENZHIHABELS KB RRGER
Mo B WA TS R A =AM —A .

S A R SC PR bR AR IE SK S U R B ) — R R BR R A S A\ LA R A F R
HIT 30 20 BT 3 1A 28473 2 43 = A4 el B A AR 4

= AR L B R B B A B A R A R AR R L, B 9-22(a) AHARE
Bl &F P fE B e B = AR LA, AL UV W =4, i 451 8 aa’




B=F DSERNBEIFEN s BoFE

bb'Hl ce’®, %5%3&#9%9@%@‘&1,%%%(@%) DA o 0T EHHEREET

PGB AR IR 5F i 3X = AN G4 B ) BB ] 4% IE 5% 5 KA E . X = HEM
g SRR, B FEARA>HOMERR, ENATRER R
ME 9-22(a) AMEF W u, MG u,, A 60°, 10 uy, HJE u,, A 120°,u,, u, M u,,
BB B 9-22(b) B . QSR a b c =545 K A% B 45 40 fi FE 2 2% J7 ) )
¥, % I8H u, =-u,. , 8B w5 u, A 180°, E AT 1R A0 A0 9-22(c) iR
Uy Uy F 0 BOPETE B, o w WG w,, BOAE AR 60°+180°=240°, [,
B9-22ff 7 = AR & B AL AT LAZRAR 20 T Fr s ) = 4 v I

© | @
P 9-22 =4H % 4L B S SR VY B A Bt

u,,(t)=U,,cos(wt)

uy, ()= U,, cos(wt—120°) (9-36)

u,.(t)= U,,cos(wt—240°)= U, cos(wt+120°)
A U, HHEIER RIS, T8 P R 48 (phase) B R B . X =4 B4 M R ¥ 18 . AR
[F) 530 2% T AR AR YR AR 22 120° 9 B R B & — MR FT AR B X AR = AR L R o w1y,
u HREA u, \u, M u, MK UAMEE.VAHEEM WAHBE, W a,

O BEFFmEFHEEIEZMAFE UV W RR, RSB MTE, AFE abc R B
KSR ZRCTEBOERNLS - B THARERE) 1995 4




BALE EZRSHIFNEER =HBK

boc FROVSAL M AN B4 2 b’ o/ MR W LBl MK B,
S 37 T 56 = o, B A

U,=U, /0°
U,=U, /~120° (=5

U,=U, /120°

K U, HEKE, B U,=U,,/V2, HEERIMAE 9-22(d) Fim.
SR =M ES — N EER AR, R EZESETE,
il
(1) () +u,0 (£)= 0 (9-38)
F B 9-22(c) Bi7n B9 =48 B8 R 8 B, 84E — i 20 38 B9 BE AQ K0 fn , B AT
BEEL, HE, XHMEESER
cos B+cos(0-120°) +cos(9+120°)=0
R BB
HAHE R MR ( § 8-4) AT A, (9-38) XFR
U,+U,+U.=0 (9-39)
RIAEMERE L, AE AT B4 R A A B A 558 =4 s A B R/MESE 7 A
Ko
bR =4 d B ik B K fH # 58 S5 KT FR B 4 JF ( phase sequence ) ,
B 9-22(a) fir /s & B ALLA A B BE o 330 B 4 7 1) BE e B, HOAH)F B a—b—c;; A
75 m BEsE R, HARF B a—c—b, B 9-22(b) Frm BT B LA X AH R # (9-36)
XA 9-22(d) WHERE K a—b—c HFF,
WRE LR =AAEREI=AEFRAN KRG EE Ao B RHEERT
— SRR Y FEBRES M =M E s AL, & 9-23 Fin . A3t n FRO8 M A (neu-
tral point) ,a.b.c = %5 iy B ZRAH B2 , i 15 RE
BAGH, X=MEBELHRAMACK) L, B
hENBEE(NE—E F5H4H) WBERA
JF.EE.E,E(phase voltage ) , tHZR 2 [A] EEE::%%?%
HL [ (line voltage) i, u, M ou,, R

Uy, SU,TUy,

Ly, SUy~U,

U, =U,~U, ,
HEA AL MEE SEFENARRmE A28 YRREH=MLR

iy




B=ZRE DSEBOBEBSNEN s BaTE

9-24(a)fi/m ., WLA U, RALKEERAE, Uy Rom A8 E KA BE, M
H1 A & E AT 15

o U, st =
N I 4 i Us
\ / 3
AN / /
\ N /%0 /
\ N (607N
\ AXN30 N/
\ .
_Ua \ 120° a
\
&
U, Y0,
\ /
\ /
\ /
o |2
\ |/
4/
Upe

(a) (b)
Bl 9-24 Y JEHKEE = AR oL YR HL i 2R e AR ik ]

LU11=Upcos30°
2
By
U,=/3U, (9-40)
M EL A RLAE A 220 V, U 4% e TR Y A B0 Y3 X220 V=380 V, B4b,H
MR E R, 25 L U, 54, 0O
l}uh=’\/§Up&, unh(t)=\/§UPmcos(wt+30°)
ch=~/§Urﬂ’ u, (t)=4/3U,, cos(wt—90°)

U,=/3U, /150°, wu_(t)=+/3U,, cos(wt+150°)
B B R AH B R, A B Bt AT 22 s an B 9-24(b) FiR .
WMRLEANRAN R R I FOR A, &S ab.c 5] LK, B
M T —4 A TBRGR =AHB IR, E 9-25(a) iR, EXFMEEPREAE
PSR, R R AR E A E AN E 9-25(b) fim, AR, tn 84Tl —4H
GHBEEMER, = MHEEZMEARZAFT, BME A BBRES WA A B P
7oA AR K A 4 B e UL, 18 R DR,

O LHEEMHBEENHMXRFE TR & AT T H T RS — 5 8 B 569 # e E M
30°, U, 4R U, % 30°, U, 8@H U,f 30°, U 3 U, f30°, B 9-24(b) B TIX—%E.




BALE EZRSHENEER

=HER

u(f) u,(f)
+

uy(t )

-\ 5

OcC

(2)

B 9-25 A JEERES R =AH e IR R L IR AH 2 A

THEFRE M =B, ERMIXKRY ERSARS MK Y BEKS
AR AL BB = A R B X R R BRAR O Y Y AR = A L B, 0 B 9-26 BT AR o
e VXt R = A S R el = A ] ) B R A B, B — 1 B0 3R B = A S R —
Mo REMARGETTN 2= 2| Lo, WIS n 5RE PN 0 H9EEL

FRA PR, R BT 2,0 i R AT AT A
U,+U,+U,

T U,+0,+U, =0, 874
Un"n=0
IRED n A o' SRR AL . B TT1E a FHEYHEIR A

(9-41)

(9-42)



BZR ISBEHNBEESITEN s otk

U U / —p 9-43
JHC At 8 A o 300 0 K

. U

i,= IZPI / —p=120° (9-44)

. U,

L= lzlg—gnzo*’ (9-45)

AR P40 P 927 7 A o 0P, AL S AT P A, T AL 4 o, UL S 0

16 Y BB b R R B ., AR AT, S A £, 0, T 2R
T, B, 7P n B0/ 4053 AR RE R A, BT A P R
B, FTLL, 76 5 FK = o B oh | B
WhtE R B ERSRER WL, &
s 2R A = A B O =M DO o, B R
WL BRI =M =245, & TFEXRK

SHEED, U, BRESETEMN, Em
(9-42) R B %, B I, 76 40 H7 3 2 i B
B, RS Bk A WA L, R i
LB £, # LIRAEAE o' 8]
—REEFREERK,EM(9-43) R
SR — A B L O, R (9-44) L (9-45)
KM LA AR B0 H R, S b ek e P 9727 YRR e B A Bk Y
e,
AR TN

U,

P,=U,l,cos :p=( )chos @ (9-46)
3

Hep I I SR AR R ARE, & Y BBE PR EEHESEN., =4

P=3P,=3U,lI,cos ¢=+/3U I cos ¢ (9-47)

Bl 9-14 IEAFXTRR =AH =Ll 40 e S 380 V, Y T X BR 7 2R 45 A B4
Z=10/10° QK i,

MR FE=ARE BRI, A, B AR AR R R, BN AR, &

%Eﬁﬁowwm%EMﬁ%QWﬂmvo&aﬁ%ﬁ@ﬁﬁ?ﬂﬂ

_v_



FAE EZRSHEMEE =1HBK

U,=220/0°V
BAEBEPESR o SRBPHEA o FHEESRLRMAEE, N
U, 220/0°

R o 1gs A=22 /=100 A
FL At P AH H A

1,=22/-10°-120° A=22 /-130° A

[,=22/-10°4+120° A=22 /110° A
B ARER 22 A,
MREY-YRBRERBE P, AEAGKR, BREMNK, AL, BH
REL 5L 7T Z W A 3t , M7 7T 20 B8 — AH AT 1H 55, (B R BB i — 40 A9 45 51 #E S0 K fib
P .
Bl 9-15 EEEELNE 9-26 fiR, (B =AMHABAXN R, Z,, =48.4 Q. Z,, =484 O,
Z,, =242 Q, IEARFP XS FR = AR JRAR BB A RUE S 220 V, PR BHBT A Z g AT, K

K I,0, R0,

R B TFRERE A 2R, B e A B, U, R 5 A
FREL B B — AR B B e, XB A1, W E

U, 220/0°

I”—48.4 48.4
B oHARMRE 48.4 Q, AT M
1,=4.55/-120° A
oMM E R 242 O, 0B ZAE B
U 220 /120°
=——= L A=0.91/120° A

“T242 242

A=4.55/0°A

o PELR H
I,=1+1,+I =3.64/-60° A#0

I, RARBEHE A, RAE S B AT AR

AT R0 < A H H L A, BIGE =AM A AR XEAR B TH h ks, btk
SePHTEL /D , A H 57 B i b TR T AR X AR, AR IR IE W R LR -

YR 53 — R SLRY B = M R B, F T 20 AT X AR A T R 45 1 3R 5 0o AR = AR HL IR
HAMB =Mk, —MHBRETER Y BPRSHTRR ABBRSE. YRERS
A B 0 Y L L A R TR N, R I B IR L R TM\L?Z%AEB@%W%&O B




=R ISLROBEINOEN s RO %

A FEERGE 3R A B AN 9-28 PR , il T HL IR A0 4 RS X AR Y , B IEAR U

A T, T AEMIGL EIFUF AR MR 1200, B S SAKWE 1,0, 1,
ZEER K

i- = iah_ict
h=tula (9-48)
ic = icn—jbc

WALA 1, NG WA SRR, 1, R AR LU A9 A R, 0 el [T 9-29 BT R Y AR B
K

Us
A
is
I 30
a0 3
iab Unb
Z Z
) z I,
. S
. Ibc
IC
CcCO
B 9-28 A JLEELE AR 1A B 9-29 A B4 % HR 0 A M Bk
1 o
?1L=1Pcos 30
Bp 1,=y31, (9-49)

EHEURAIE U, hS %R, QRGBT o, M Hb RAERS

I,=1,/-¢,1, =1, /-=120°,I =1, / —¢+120°
£ H 74 B U p R 929 A B AT R A @

I,=31, / —p=30°

@ A HL I X L AL A AR O 6 AR AF 7E T R R0 . AH B O A AT T AR — S B T 4 O A 4R B O A £30°,
[ BRI T 2300, 1, BRT ,f+30°; [ W [ f+30°, EHFR+" 8 SUHFR "5,

__W_



FAE ERZRSHEMEE =B

1,=y31, / -¢=30°-120°=\/31, / -—150°

1,=J31, / -9=30°+120°=./31, / —p+90°
BREARBRSETHBEESRBERMEEN . BHARNIIES
P,=U,l,cos ¢=UL(;—3é) cos @
KU, AMHBENESE, U, I RBENEYE, BERMEEN. =HED
EH
P=3P,=3U,I,cos ¢=+/3U, I cos ¢ (9-50)

(9-50) X5 (9-47) XE2HME, XMLV, AL 2 Y B3 A JB B4 X FR 7
B, EMENRBETLEEARE KRR ARERBHSB A HFRUARY
R R

il 9-16 [ 9-28 PR SARF B, Z2=10 /60° Q, Lk FENIEMF, U, =
450 /0° V,iRR f BAR B AR L O

. U, 450/0°
[,=—2= A=45/ -60°
w1, Z 10/60° 5/-60° A

TR 48 AH T , Lt B9 AH A, 3 4 S0 Ry
1,.=45/-60°-120° A=45 / —180° A

1,=45/-60°+120° A=45 /60° A

£ oL I
I,=1,-1,=(45/-60°-45/60°) A=-i77.9 A=77.9 /-90° A
HCAth R % i, 3L FT 0

1,=77.9 /-90°=120° A=77.9 /-210° A
1,=77.9 /-90°+120° A=77.9 /30° A

L 1, AT A (9-49) 2R (B FL A /N ) FAE B B 9-29 (Wi e AR )
KiE8H

I,=/3x45 /-60°-30° A=77.9 / =90° A
SR J 0 L At TR £ B 9
B19-17 XK A EBRG R, BHEESIN (10+j7.54) Q, 5IEF Y JBEKE

oL YRR 42, ML FE U, =220 /30° V, 3R £ 30 64 4 s AT R LU
M ORBARBEARSMHEE, —BRESNEEHARNEHE, R




BZR DABBEABEDFIEN s HOH*E

ZAE K A5 7 B B, PR R LI, AN 9-16 iR o
IR U, =220 /30° V, @40 U, =220 / =90° V,U.=220 /150° V , A i
U,=U,-U,=(220 /30°-220 / -90°) V=381 /60°V
i (9-49) X, G5 HER 9-29,1%
U, =/3%220 /30°+30° V=381 /60° V

[ &L
. U, 381/60° .
e o A=30.43 /22.98° A
L Ath 9 AH HL 3 R

1,.=30.43 /22.98°-120° A =30.43 / -97.02° A
I.,=30.43 /22.98°+120° A=30.43 / 142.98° A
L 1, TRBWF
I,=1,-1_=(30.43/22.98°-30.43 /142.98°) A=52.70 / =7.02° A
B Hy (9-49) A i AH B BSR 1S

1,=y3%30.43 /22.98°-30° A=52.70 / =7.02° A
HA IR B iR

[,=52.70 / -7.02°-120° A=52.70 / -127.02° A
1,=52.70 / =7.02°+120° A=52.70 / 112.98° A
AR LG A RRE R BN FH Y BEBRERBE HEEFAC MK

FELIE U, KA, BOREM, S8R B0 R R 1,, A5 iR 5 R 48 5 BAR B o o
4 4 61 28 O LA B 22 B B, 7E SR 48 el I , R A b b B <
5, BRIk = MR,
ot Bk = A EiL g ) - T B EL g (9-47) R (9-50) R KB, Bl

P=\/3U,I cos ¢ (9-51)
bl o , X FR = AH HA, B 9 TC 2 o
Q=y/3U, I sin ¢ (9-52)

DIRFEWAE AKX P H o ARIERROESA, BIMHBE U, SHER 1, K
ML Z A, I AERRIE U, SEHRW [ A2 !
FEVI R B A i B, FRATTE T i R Sh R, B TR P, BR



BALE EZRTHIEMEER =18

B T R BERT R BB . (BAE=MEES, MR =R MBa R EEE
#, BETHYHNE P, a HNBENIIER
p, =u,i,=U, cos(wt) * I, cos(wt—¢p)
=U,I,[ cos p+cos(2wt—¢) ]
b 8 i) BE R ZhE R
py, =uyi, =U,, cos(wt—120°) 1, cos(wt—120°-¢p)
= U,l, [ cos p+cos(2wt—240°-¢p) ]
c A B B T R Ry
p. =u,i,=U,, cos(wt+120°) I, cos(wt+120°—¢p)
= U,l,[ cos p+cos(2wt+240°-¢p) ]
Pu Py . PEREAH AN E, EMNNIREAHESE, M6 EH 2 1200, g1 (9-39)
KXATHX =NZESBEMEE, @5
p.tpy+p.=3U,I,cos =3P, =P=FH
R =M R BRI, BT = AR SRR TR R, B shhL A A R
fBEM . B, B S HLEE 5 i B e (E = A0 SR DR IE L . XHE, BAR B AR
4 B AL 2 B T 1] 28 £ 49, 1B % 6 A0 3 AS R B R B /0N 3R = AH HL i F AR E A —
MR

E\%‘ﬂ

9-5 ZFEIEHRRSAMSEALNE Y RBEN , 4 a'b' Ml o SRR PR, R R ?

9-6 RL=MYHBELEHENHRE QA= AHEEN=AKBE 8 U, =
100 /0° V,IEEMF .

M s9m

9-14 — G =ABFHYLELE 380 VKRB LA, HER 10 kW, EEEK K 0.8,k
L o
(19 A)

9-15 Y BERG M HRARGHMES Z=(8+j6) Q, LK ER 220 V, iR LHE W, H it
HE=METE, BMHFN a—b—c,

(MAEE 1,127 /-36.8° A, M H A BE 12.7 A, P=3 871 W)

9-16 EHMF S FRAE X AR A BB BBt BRI 1, =12 /40° A, iR
REBMAER 1, 1,0 1 (FE9-28),

(1,=6.93/70° A)

_v_



=R DHBEBENBEINEN s O

A=A

WE,EAXHR=AE B, R A BAXFR, BT RXRE . AXEHR
SAEE R — R B = A E IR B A3 W i %, 7T A KCL,KVL X § 8-10 frid
B AL R R AT o AR SE I — i 156 BA 43 A O ik DA B AR X R = A E R Y
PR

Bl9-18 AXFRY BB HRE Z,=10 /30°0,2,=20/60°Q,Z,=
15 / -45°Q, iy FuAH P = AH DO 4R il (it elg , SRl FE A S 2 440 V, LA 9-30,
(1) REBWMAMPLER; (2) RBIFFLKEHEZERUARARS R o' 5HE
e n ZRIMBE U,,. BEPRHETZEART,

9-30 i 9-18

M (1) M FE N 44043V =254 V LIBAL Z, WARELE U, A5 %0,
RAFE
U,=254 /0°V
U,=254 /-120° V

U,=254 /120°V
HLERHPL B BE AT, B LB WA
U

I,==—=254/-30°A

VA

. U
i=5=1693/-75° A

3

_W_



FNLE EZRSHERMER =Ml

U
1,,=Z—"= 12.7 /60° A

2

R

I,=1+I,+I =37.38 /-28.88° A
fREdBEASH 9-15 M.
Bl BBERNK, BAFREGHEB RN AEMENN—HAR, SHER
(&) A EMED TR, MEABREYLR, X—-BREAZHFE, REA
W FL B A0S SRR, 1T BT o

(2) BUSHLSE, B E 9-31 FiR, @MFLE W 1, # 1, 0 R,
Ik VE =S8

F9-31 FMFLERM=HE K

(Z,+Z,)I,~Z,1,=U,-U,
—ZZI.A+(ZZ+Z3) in =l‘.]b—l-]c
He:
U,-U, =(254-254 / 120°) V = (381-j220) V

U,-U.=(254 /120°-254 / —=120°) V=440 V
Z,=10 /30°Q=(8.66+j5) Q
Z,=20/60°Q=(10+j17.32)Q
Z,=15 /-45°Q=(10.61-j10.61)

RATEF:



BZE ISBRRNEEBLITEN s otk

(18.66+j22.32) I, ~(10+j17.32) I, =381-j220

—(10+j17.32) I ,+(20.61+j6.71) I , =j440
1,=6.01 /26.25°A,1,=25.8 /71.06°A

I,=1,=6.01/26.25°A
I,=1,-1,=21.95/82.2°A
I.=-1,=25.8/-108.94°A
ABP A 0 ZHEBEP LA 0 PHEE
U,,=U-U,=U-Z1I,=254 /0°V-10 /30°x6.01 /26.25°V
=254 V-60.1 /56.25°V =226.2 / -12.75°V

g U, %, BOEBLE, U, BT E 226.2 V!
B 9-32 8 9-31 Ff % b 6 9 46 PR, 07 8 oh 5 O L B EL B PR S o
Bk n AWM EBE T o &, X F R fin' 5l P S e M R E

AR R X R B E 5 R (R, AN U, 9 K /N o ASBIeR a A SR B

FE U, 36, A B 9B AT R4 60 V, T b A . c 48 it 7, 7T 4 58 8
Y9 440 V #1390 VOB HATIHE) | 8k e A6, U 42 8RR BE IE 3% T4E, /R
S, ) 50 A T B
S f5 T 40, 3R R = A D 2% 4 AT B ;

1 i T = S ERR  R TT 3  = 4
R E AR A BR, N B Uk 5B 47 B R 4 R
Wi, PR R A RETFLRIER LA
B 3 7 AL B3 B B RS B0 S R AE b R
L. B, PRIBESENR BB, B

W U, , %7 0T 2 8, 173 B & A 5 8
IhZ:

RASH SRS, BH Y BRERR
B, B = 4 00 4 388 3 X R, (BB IE
T4, m9-32 HEE

b

RBFRAB




FNE ERRSHEMEE =HBK

Bl 9-19 bl =M Epte L mEN 13.8 kV, REFHRMNT .

—Bf4R.500 kV - A,A=0.8(E )
— 2,400 kV - A,A=0.85(#F)
=E448.:300 kV - A,A=0.9(#/J5)

HOR A LA L .
& —SHR

P,=500%0.8 kW =400 kW

Q,=500%./1-0.8" kvar=300 kvar

e 3k
P,=400x0.85 kW =340 kW
Q,=400%,/1-0.85" kvar=210.71 kvar
=5 hE

P,=300x0.9 kW =270 kW

Q,=300x,/1-0.9% kvar= 130.77 kvar
KAL) = AR
P=P,+P,+P,=1 010 kW
& LR ) = AR TG Th o
Q=0Q,+Q,+0Q,=641.48 kvar

[ S=/P*+Q* =1 196.49 kV - A
S 1196.49

2 iR [, =—= A=50.06 A
U, J3x13.8

AX R = A BB TR P T Th®E Q REEZE M TR EMHMKRE,
FHE TN
5=P+jQ0=S/¢

Il A

SHEZMAENR H o MEMAIF TYHEE L, EXMK =BT, o AN

BHERBRKIIRELNA .

[f] &H3IA

9-17 B Y-Y MR AR, SMHEEW L, =1,=1,=1 A, XK TFIHERT &4 8 R RE

PRI
(1) Agk, HEBEYIT ZHA, (a) a fHBTE; (b) a b KL,
(2) Tk, (a) a MWL (b) a AR




BZR DSBERUBEINEN s o

73 &/

§9-2 MHEMNTEHIHE

9-1 it 100 Q H R H 10 | cos(10¢) | mA, RFEHHE P,
9-2 L u(t)= 10cos(100z) —20cos ( 100:+30°) V JEin F 10 Q e BH, K e B 49 F 15
ljJ$O

§9-3 BB EEFNFHMEE

9-3 EFW f(0) RAMATHRER w(o) MBI 9-1 Fim. #E Tt RES
B, & (1) f()=ue)  BAH V;(2) f(e)=i(e) , BN A,

w,f w(?)
10 ] 0.1Q
5 is(® 1F==
(@] 2n
wt/rad | H
f®
& & 9-1 P& B 9-2

9-4 FIBRINEIRT 9-2 BiR , B A is(¢)=cos ¢ A, WITH R : (1) A /BRAEREEYF 1916
(2) BAMERERTFIME; (3) E— AR N R EHFEMER (=08 1=2m),
9-5 BRI 9-3 Fin, BOR PRI TN 0, Q, , A LI T, 3R Lt

IR A B A, B S PR R T . B8 =1 rad/s, B0 B A SUE AR U, 100 / 10°V,

a 30 J4Q 20

& & 9-3
§9-4 BOMEZWFEHINE
9-6 IEXFASHEBEMED -4 fim, (1) HHKRH 40 f13 Q BEKFHHR;(2) R

WWV
i Foc



FALE EZRSHEMEER —HBiK

F3 1 ab e FEAR B AR R SR Y ab A5 0 28 O R 25 A 3T 3. B ug=10y2c0s(2 1)V,

a 30 40

e

i(f)

1

+0

) S
“S_ 2H§ EF— 1R

u

—~

Hn p@O——| N

ol

R 9-4 & 9-5

9-7 B AEE 9-5 FiR LB ORI N, iR G B, B u(1)= U, cos(at+y) ,
i(t)=1,cos(wt) ,IARKBEMTHZ p(¢) ;p(0) WS u(e) (o) ABIHRER ;L p(0) BIREE;F
TR P, (AFHRAHAN, RANIA S BIERNED ML, WA 4-42,)

EHABRT IREEE,FE—BNMEHN p<0 FA R EBRT p>0 342

9-8 OREM 9-6 BRI (1) A HMHEMIIERSE; (2) AREREMIIRKRE,
B4 U =12 /60°V,

IF5A R=6Q Xo=6Q

o=

2Q
& - " R=3Q
OF
X=4Q
40 -j4Q

T X310

1

. ® 1

E & 9-6 & & 9-7

9-9 EERINERE 9-7 BTN, U I=5 AR P,S I A,

9-10 ey Bl B 9-8 FTiR o (1) 3R 1 5(2) sREA v i - 34 00 36 0 2 o B 8,

B Z =(0.5-13.5) Q.2,=5/53°Q0.Z,=5/-90° Q, s F o A MEHE R
100 / -90° V,

isQ isQ

C)—leOV z, z, —1003

4]
o
et
U/

[ & 9-8 B & 9-9




=R ISERMERSFTEN s Bk

9-11 WINPT 9-9 Fr7n , iR M4~ s YR A0 2 36, O 4 5 — o TR X ol B R R it oh R

E R B4 U, =100 /60° V. U,=100 /0° V,
9-12 HL KW E B 9-10 FfR, B A u, (t)= 10sin (1 000t + 60°) V,u, (t) =
5sin(1 000:-30°) V,ELZRIEITH-j10 Q. KT RO W% N, BBHHT AR D&,
9-13 KK R (0.08+j0.25) Q, HERMLGENRLH AR, R BB, Kb
ARG 220 /0° V, Zh3 % 12 kW, B MR &I RBIK K 560 Wik i 8 i3
EEB A

c
—|
+ g
R 30Q 330
—r SN\
£ “ N o+ +
ug Us () 2400° V| Z,
& 5 9-10 P i 9-11

9-14 L BEINPEE 9-11 PR, 54k Z, MR 2 kW, IhREH N 0.8 (L Ftk) , Ik

FBEARR Y 240 /.00 VR ob I3 A L FE U, , 33K B0 40 5 RO AR R

9-15 RC HEXHB CHBAHEARME U, =6 V,BHEBFENR P=18 W, i E
us(t)=12cos(4t) V,3R R 1 C,

§9-5 HOMEMEINIIE

9-16 L BE N EAE 9-12 fR, BRI A RME =10 A,w=1 000 rad/s, &K H &
H P.Q#S, -

9-17 HABFYIHE 40 kW ShREHN 0.84 (B, ARE
FRAREARS 220 /0° V., EAHEL MR (0.14j0.25) Q. 0.1H
(1) R B RO ERMEN T, (2) KRB FEREN I RMT 200
hIh#,

9-18 HAMBMTHRETLINLHN 6 W K 8 var, B A i
HHE u(t)=100cos(100:) V, MZR AN R EE N 1, MHFBEL L O
27 A 9-12

9-19 60 kW HyFi R, DI EEH N 0.5( s @tk ) , AR K 220 V, il s f N 0.1 Q B4
M, FEMEABDRERRBE 0.9(wEdE) SRHFAKEFN WL K7 MHIKEIF,
$ L 2R B Th I KA AR 4k 7

§9-6 EmhE SHEFE
9-20 HREBEF TFTIFSRBMIREL.

(1) 3=(5000+j4 000) V - A

10Q




FAE EZRDZIHIEMER —HBK

(2) 1=5.2 A,U=220 V,Q=400 var
(3) | z]|=5000,/1=4.8 A,P=5000 W,0<0

(4) I =10 /40° V,U=400 V,Re[Z] =25 Q,
>0 2
9-21 LI 9-13, KB AR B LK E IR S, I i M0 E B A S B9 B E fTh 3
75k @

9-22 P 9-13 FRm gk 1, =10 /0° A, A
r=7 QA IR = A BRI B T g o
9-23 K AA FH SRR PO FA, & i

(1) 1 =2/40° AU =450 /70° V

(2) l.=l.5£—20°A\Z=5 000 / 15° Q T

(3) U =200 /35° V.Z=1500 / -15° Q F & 9-13
(4) 1=5.2 A .U=220 V .Q=400 var

(5) I =10 /40° A .U=400 V. Re[Z] =25 Q .¢,>0
§9-7 EZBESBRADEEFEEE

9-24 oy Bt 4 RS 9~ 14 TR, Z, HOSERR B WEHIREAS B, E M Z, KB ROAIIE, Z,
BRI, BATHRR L BRU, =141 /0°V,

4Q 12/
{—1 _L 3
-j4Q
N 1
Qrav L
L ZL
b |
& 3 9-14 & 5 9-15

9-25 e FEINEE 9-15 fin , R K S B Rt RBMEB 2, RARBHOT R
P (FHIEEE BRARABEMAE.)

9-26 HLERINME 9-16 Fin , KRKBRANEN W AREHE R, FFRFTRBHR
P, BA ug(t)=36 sin(3t-60°) V,

9-27 HL R ANEIRE 9-17 B ,ug(t)= 10042 cos(200 t) V,

(1) 3k 200 Q@ R THE;

(2) e RPN B 2, B A EMRB B AN H, RBH C RILH R E,



BB DSBBONERSITEN s HATE

100Q 2H

ug(1) () 200Q

B 9-16 E & 9-17
§9-8 XFR=1EHEBH

9-28 i = FRAS L U 40 A 9- 18 B R, EAIM M R BN U, =U /0°, U, =

U /60°,U,.=U /=60 3% % o, W8 B 404 6 4 LA LA : (1) Y TR 46 %4 AR = ML (2) A
FEBRGE X R = AL R

oa ocC oe
9-29 XK Y-Y =AM, B U, =240 /0°V, &4
BN 100 /20°Q, #FH a—b—c, RELHER . . Y P
9-30 Y-V =AML B, RN AR EUF , R o A _) Q §>
REH 240 V,a MG Z,=3 /0° Q HMFHEET R
Z,=4/60°0.Z,=5/90° Q, RRBHEBHLU KL b od of
B o & 9-18

9-31 M 9-28 Fim A UM AR, MF N, EE M [,=35/-200A, 5k I,

. -
9-32 AL SHLAYH IR 3.7 kW, 0K 80% A =0.8, %I 220 V, RAL I
9-33  XHHR Y-Y SARHLB, AL 208 V, SURBICHI T %N 12 kW, A = 0.8
HE) R R A A B

XE

9-34 10 Q 5 —RAMAHHPHK, RHRFEBOMAENEY S00 V - A, HEHEN
0.6(HZHE) . HEBAEMN 4 A, BURK M B HEB .

9-35 LI -7, AXRVIBRK I p(¢) AT KB4 p, (1) F p, (1) ,p, (1) HIEH
#, L 20 B3 FOFSE BT ZHE Pip (1) L 20 Bi3h, HOFHERT, FIREE A TR Q.

9-36 L1 3 ey — BRI AL B AL — [F] 45 el S L (R B HE L8R SF IR, SH R Bk
0.9(HLBHE) o B JI/R AL e S LA th WL Zh 3 1 500 W, 2 K 80% ; R 4 s sh ML AE T R
ALKV - A ThREBH 095 A k) , bR R d S LA Th R B %, (JRAL B ShHLAY L 2h
& TH UL T R R AR )

9-37 2.5kV - AW, RELK N 0.6( M) ED)RE SRR D 0.9 &),
RIFBRB AT E



FALE ERZRSHEMEER =198k

9-38 ABBEARMKRARGES N Z2,=10 /25°0.Z,=20 /60° 0.Z,=15 /0° Q.
= A RER 300 V,abe #F, (1) HREB9-19(a) PR MRMBER; (2) X#k
a.b PILR , {75 T B 0 = A B FE AR ach T, iR = MR M0 H

a All a a

Z] ZB I ZI ZS

b b

o—< A } c 0 c

2 Ib 22 @ a Zz
c
A, T o_<A3} T
(a) (b)
E & 9-19



FTE
SRMPL 5 HIEKRE B

5 10-1 IER

HELR 5347 0 00 PR A AT = e R 8 VT P B 90— R0 I
W RIRRRERE . B HE BB A7 7T R AR Bk L (8 LR AR A
ST RN R R, B, A T = B A T R
ﬂ{$0

PR T T HOR ot 3R IE 2O KB 5 0 PR L

S+ o B A 3 T SRR, 0 G B W 4

BAMEM RS AR SAEERS BN — R RERFERIEZ & B
V3 (harmonics) A& . XXHEPERIBMEH Y T2 ANAAFEMEBHIEZEERT

O MREREEXAREERRABEAELRBESNEYE, SFIE8-47,

_v_



F+E HERWYE ZHEZRSEE

FH, o F) [] 2
P 10-1 2 T JLFp R 52 A 3 8, B A i 8 B R Bk
1 10
A JANBIAN
0 T T : o TN\ /T N %
42 \/],_A 2\/
(@ ®)
£ f@®
INANL V/
0 T 2f 7 oI 7
2
(© (@
B 10-1 3k 1E 5% 8 3 5 2
Kl (a) Fr s 75 i

f(t)= % [ sin(wt) +%sin(3wt) +%sin(5wt) ol ]
B (b) B 7~ S5 18 = fa
fr)= % [ sin( wt) —%sin(3wt)+%sin(5wt) —eee ]

Bl (c) B 88 25 I
f(e)= %+% [ sin(a)t)+%sin(2mz)+%sin(3a,t)+... ]

B (d) B IE 52 5 i 2
4A 1

fle)= : [%—?cos(th) —%cos(4wt) —%005(6(1”) - ]

B H0b R 5 AR IE 5% J3 39 2 0 531 A — BU S AR N R B B — YO B, AR
SRR K = B R

TR o o) e R 1 L RBOF IR A RB IS o H HBUE B8 B 0 3
ANFHEER

MRBEE—FABNGEEFNET, WA S ERS R, & 10-1(a) \(b) A
ARBIE s MPTE X RSB, M FH b R & sin T, A 10-1(a) ((b) iR EE,




B=R HBSBRBRNEBSTEN s HAHE

(B840 — JE 3 P (L (LR A ) R 0, U D 4 A 4 P B P 19 L b, T AR
25 5 AR, 10 P 10— 1 (e ) TR R R A5 % 9 5 4038 T % 0 B X 0 % o R
B cos T ; ANFEAE— & B 1 , 30U 20 JR 300 0 T 7 e A 1 300 0 45 e R 30 B
R 1% (R BB AR ) L T G L A UK, 0P 10-1(a) | (b) FTR B .
AR B AR R £ AR R R B TE R SR RN — S R B
RESHMERBAD R — BT, %A b W& 5k S (%
R)BIFIERE—H. 0 F 9 W+AK | | |
58 [F B AN A Tk F A O 5 < % " #” I
SERI+ A, 35 0 2 LA T 4L R
FEWRAE XX, ME 10-2 fiiw, Bl
0, # 5" 5, Bl BHR A & #1770 Hz A
1336 Hz {35 M5 5, 76 1% R 25 U8
BEFBRABEEELREL. XEWH T
REEHE SRR S T,
FERB— B0, BT AAETFG  H— * [ 0
Bk ek Ab B8, {8455 I LR AT

1 2
Lo ol
770Hz—1 41 5
e
7 8

R

L eV EEE R e N e

1209 Hz 1336 Hz 1477 Hz

S — 99 % TE 3 9 B9 AR BB A 9 ok e e Y
G E G NN E R e g
50 BH*, 10-2  WIEHLEFRKR S~ BE

BICEASMN

BHHLFI A 51 A, 8 1E 5% 53 25 ) 43 BT J7 35 [ o BHL R B ) 20 7 O ik 8 — R
F,BMEKX, CMENATEARFTIR . A7 W e B4 R i 7 9 1 BE P U 18 BT AT
FHHER

BB RI4E N, pia SRk B R A8 04 4 B, VT 4 32 4 YR{ELOR 5 i 7 Wl U, U 9%
W 4% 72 1E TX A A5 B B 3R B, AT LA ol B B A BT SR A R 3R

WS ZEXBESE AT, A8 O M EN U SOk [ W VCR aT£5R N

e (10-1)

—=Y (10-2)




F+E HERWYE ZHREZRSBE

f (10-1) = wT Al
g U/w. g
Z=—=——=—/ gy, (10-3)
i1/e !
i AP Z X RRH
z=12| /e, (10-4)
A I, |40
v U,
A e il =
|z | ey (10-5)
Fl
e, =0, (10-6)

R UL . A B PRI RE | Z | BT R OE B R AR I g 0 b e A R (E (R
RiE) S A MME (SR 1kl - R, AR R o, TTLL%EE
EZXBRENmO FHESHEMNMHEXR, EEARSHTERRH B
20X 7 T B9 RD BT, BRI, AR T OB R4S OB OABH YL Z, i E B T iR
A EEZRASNB R, XA TN Y 0al ol RN E.

LA RL SR I5C 4 A A9 B0 1 4% Ok 91 3F 56 ) 1 iR 4548, #& R=1kQ,L=1H, 7
=10’ rad/s W IEZWE T, Hi ABLHL K

Z =Z,+Z,=R+jwl
=(1 000+j1 000) Q=1 414 /45°Q

BZ|=1414, %8 U/I=U,/1,=1 414;0, fij 45° , R B FE BT A 45°, #4b
MEH I i(¢)=cos(10’¢) A, M HLJE u(t)=1 414cos(10°1+45°)V, B ILA W, 1R 1B
EMETE 0=10" rad/s B BHIT Z, 68 0] 518 & 76 % Rt IEZRE RN,

WA EAR AR Z & jo WREL —BORUL, B | Z | MIEfA o, t
BRI M BREL . LB O 4K B BH L Z AT R A

Z(jw)= R+jol

= / [ L]
=/R*+@"L* | arctan %

= Z(jo) | / ¢(w) (10-7)
BRWW, | Z| M@, RSB RE . ftaT W, R 4E M % KBS Z(jw), B
AHABREAESMNARBR TR IEZRERA . B, 550 M% K A BE BT &5
Z(jo) ] FHFFEZ M BRI R . | Z | 555 % R R85 A BB 89 158 55
( magnitude—frequency ) ¥4 ; ¢, 5 591 5 i 5& & K% i A BHL it /9 A8 531 ( phase —fre-
quency ) FEHE o 33X AP ARS8 T 2R ok R , (IR (T AE fAT 450 T o B 7E IE 3K
BARMERAE—H TR, K0, 50 MK HEASHNREY (o)t 7 %k

« 2l “F;mi' .



BZR DEEBRNBEITEN s ok

72 W% I 4% 1 0 R e R . T EL
| Y(jw) |=; (10-8)
| Z(jo) |
py(@)=-¢,(w) (10-9)
B (10-1) RAHER B ALY Z AT BVEB B 1 /0°A Fri=4 Mk
MR, I A S Y AT EEBAIRIE 1 /0°V B =4 f e Jm A, (R ik,
HOFBUEEE A R (R R M X R R R X ) B AR 8 O R 4% i 55
& T VA
AT HENEHMERER”R. LR M LIFERA RSB O RN
VL L PN R G R )
ZyZ,  jwLR
Z,+Z, R+jol
_’L’R+jwLR’
" R*+e’L
_ o'L’R " LR’
R*+o’L* " R*+e’L

Z(jw)=

(10-10)

— e 1
Z(jw)=R(w)+iX(w) (10-11)
He R(w) & Z(jo) WL, FRAGHESE. BEIFA—E R h M 4% 5 H BT
W, — BRI, ERNER S THSBEMBEN KL, 1 (10-10) X firx,
X(0) ZZ(jo) WER AT E. BIFA—E R i W% 5 8 35 5 70 4 B if
S, — Ok, ERMERETHSE MBI R RE, 1 (10-10) X P xR, H#
A i sh AT B A A (10-11) XMFE R, et ,R(w)= 0, XFB ATk
B X(w)=X (o) , 55 X () FAE ;X B BITTHREX (0)=X,(0) B X, (o)
MIEE, B, x5 O RERUL, % X (o) <0, MR ZME S HBEE &
X(w)>0, 0 3R I 3% M 4 2 i @& . Bilan, (10-10) A 7R BET 9 BB &8 X () XHE
i o fH R 1E , R W] RL FFHR L A B 0 ) 4% G 2 B R 1Y
AT RB AT KRR A X
Y(jw)=6(w)+jB(w) (10-12)
HP GC(o) R ABRLE,B(o)RAENATE, B(o)>0, W% 28 5FH;
B(w) <0, [ 4% 5 i i,
Bl 10-1 KA 10-3(a) iR i ab IR ABEIIRE. & (1) =
cos(3t+45°) A IR AHE u(t) . FHIEKBIAIAIEBCH 6 rad/s, KK u(1),

@ L EbF R IR o R AR SRR A i R S PR R R 4R .

___v_



FTE MRWE ZHREARSBR

1 lg L1 2a
i 3 H 3 i Jo Q jo
¥ I'_
u(t) %H L 20 20[]
bo-
(a) JRHEH%E (b) HEHRRE
& 10-3 ] 10-1

iR R B A A B A N & 10-3(b) frn . B LRI 48
7, ()= [jcu+ (j5w/6) (2+3/jw)
- 3 (jSw/6)+2+(3/jw)
_[iw, Se(3+]2w)
'[ 3 '18+j12w—5m’]

Ul w=3 rad/s, N

iar [+ 20+j45 . —10+j5
Z“b(’”'( 27+36)n (" —3+j'4)ﬂ

=(j+50;;25) Q=(2+2)Q=2/2/45°Q
FH BEHT AT 0
U
T2, @, =450
i
u(t)=U,_cos(3t+45°+¢,)
= 2/2 cos(3t+90°) V
i w=6 rad/s, M|
-360+j90
Z_,,(j6)=(j == ’72)0 3.13 /48.9°0
fH BH BT AT
B re
Z-3.13, @, =48.9
[ &1

u(t)=3.13cos(6t+45°+48.9°) V=3.13cos(6:+93.9°)V
HIE, AR EE T 5HEEEZREHNAXNLEHER.

B110-2  SRI& 10-4 FF7R RC 3k o B 69 %85 A BT , 34 HH 2 B9 MR 345 1 A0
R A3 % 4 T 2K

_v_



BZR DHLBRNBESTEN s o

R M A B R RS AT A ST

1 & '
R._
joC _l_

Z(jw)= 1 . R e
R+—
joC -\_
Srmiorwtes e / —arctan(wRC) ; 10-4 ch I I el B
1+jwRC \/1+(ch)2
=1zl /e
HARIESI R R A
R
Ak
J1+(wRC)?
1 1 1
HILATA: Y 0=00f, | Z| =R;o—w i, | Z]|—0;4 w=EE=7B‘T, | Z | =J_5R=

0.707R, LR MEHFFEM L INE 10-5(a) Fim. MBMXRR
¢, =—arctan( wRC)

1z 9z

R
0707 R|----

- ]

=V | E—
e

“(a) WEHTFIE (b) HSHFHE
B 10-5 RC 315 e B 4 571 3R 0] S

BT 5 0=0 1 p, =030 I gy s M 0 ==} g, =T, £
15 A B3 i 2R SN B 10-5(b) BT7R o

ey WA T DL SRR, LB (R /I, 9 77 e O 2 B 7 2
AR/ . WX 1T 2 =0 Y, 7 ED 20 A B 000 B DAY, o 24624
B, o N I o L AU, A0SR A B 0 /R, O
o 2 RSN — A U (S5 B AR, LA o 2 LB AR A, o 2 4
S B Ot R K, o LA o BRI, ML R 66 D o ) A
AN 10-5(a) B BORARRKE o L, 2505 90 0 f-5 o 5 FE i o
BT, 0 1 b FE S S A MRAURY , T  BLAL A 0 5 24 4 B0 AR 4 2
A1 5 A P R B, Bt FE B P BV, 200 A B 0
B A AR B R AL B2 228 0 IR B B TR P

_v_



B+E HEME SHAEZBRSBE

B, RE R UE A U R R B 4 BRSO R A B AR

5 e

10-1 X, (o) X () HKREFN? RLC BEEBEEN X (o) W AZ LR EREN?
X(w)=0 B, R GX— SRR N Z BB MIE R R ) RE D7 RIMNERERAFRMER U,
B LR 7

10-2 BN 10-6 FiR, MR o HE KN, BAERM () BB

i) 1Q

cos(wh) V +C> 1H LR

A 10-6 % 10-2

EXR S RE R

FE §3-1 H, B0 el B Wit 42 o) PO 46% bR S RO ABE o L L P B ) P 4% R B
R— AR AR N N5 R B 7E B L B AR R, BT 2 R 5K Bl A R B0 B 7R BB K
PIR3E, F*E3-1,

SRR (L& 10-7) , 76 85— ¥ i B9 %g . WiEI
BT, M RBER B = (H;;’;) HE
WNAHE . 3
m—]‘[(lw) (10-13)

. \ e \ Bl 10-7  SRAEAR RHE i Ry
EXPHPAHE, T AIRIEAHEER, BT LY W A

AAEREME., SHEEEAR,EL jo K&K
B EWIHRE M IRE DM N, f AR WA FHLREE (10
—13) R SCHY P14 R B B — 28— R 3 R R D, BEATERR jo BIBR%L

472 P RBOHBUEMBMARR N U, VR R N U, , I i

H(jw)= |H(jw) | /e(w) (10-14)
BAIRBESEN o B IEZKERF
u,(t)= U, cos (wt+f,)=2U,cos(wt+y,) (10-15)

Y FF B9 AR 25 0 i

O RIEEH(FN) SMABRT(FH) WX, TSF §4-5.6) 4-25 %,




LR ISLROBEBISTEN s BOFE

s u,(t)=U,,cos(wt+,) =2 U,cos(wt+i,) (10-16)
' U= | H(jo) | U, 8 Uy = | H(j) | U, (10-17)
U,=p(w) +y, (10-18)

R bt , 43 A7 6, B 4 490 S5 7 O S 3 928 9 el B I 9 R S B 0 I 45 6 B
el 5 £ — 1~ 10 45 56 450 3K 3 50 i 20 2 ) OO A ol 4% AR A
A5 4R 40 T R 7E 45 S A R R A0 S R 0 R .t T 95 5 O 2k W
%B(Jo

#10-3 RC B KA 10-8 FiR RC BB M b BB RH H,=U,/

U, 32 IS R AR R, B o J_

+0

+

AR u, =2.5/2 (500m+30°) V, iRt LR,

u,, B8 r=RC=10" s, T
R EHEBRERE FARRERSE © . °
XARAE & 10-8 i 10-3
1
Hu =—2= 'W_C
Ul R-l-i
joC
1
" 1+jwRC
= : / —arctan( wRC)
V1+0’R*C?
U, 1
|H, | =—=——— @
Uy 5 e B C
¢=¢,~y, =-arctan(wRC) @
PR UL T4 e B A R AR M s R AR AR R . B (a) AT, Y w=0(H
VOB, [H, | =1;% 0w B, | H, | >0;T% 0=—=—8f, |, | =, Fif

RC r 2

BHMET o B | H, | 8,678 RISl R M 10-9(a) FiR. &—H
P2 0 X1 TFTRE /N OB A sl R, A SRR, B e R BN, 76 EL BT, B
HEERA, RS TRARE, Fl S0 ERESELBRNELESES
ALK — B0 X — B BFR O RCIRE (low pass, 54 LP) ML B, E T4
FEHE Hr (b) AT R0 B o B 18] o0 B3, MRS o BIRMLAE 1 -90°, o 84
£, L th i RS R 5 T A L FE 0 , MR 69 98 BE A T 0°15-90° 2 ], BLAK
BT 00 W& —F BT 3% — RC oL AR R MR 46 o

_‘v_



FTE RRWE ZHEZRSERH

|H,]
1.0
0.8
0.6
0.54 [

04 F

0.2r

Sley

Sle

(b)
B 10-9 RC 1 =, % A4 451 3 L

W = 1/7 B, | H, | =0.707, 7 BBy RC ta i b i (5] 2 %, 76 551 3 W iy o
Mo AR R S 2 o 1 8 A e o B ) B 9 0,707 au%i

1 2
m‘,m$m$5%5¥ﬁﬁimw,%$%%ﬁ(ﬁ) ol e FE
W ,IEN o, , B

.
-

TRERERL EBHEMNO F o, W?ﬁ@%ﬁﬁ*{%ﬁﬁﬁ?ﬁ#%iiﬁﬁ%(band'
with, i S 4E BW) , T w, W XFR A&, 1L H 2R ( cut-off frequency) , £ w=w, i, 1

Bh-45°, 3IF wﬁ%fé,ﬂu TS W

__v_



B=R EISRERNBEBONTEN s BOTE

1

H, =
l+j£
.,

A& 10-9 Efﬁﬁ$ﬂﬁﬂﬂ§ﬁﬂéﬁﬁ§=wl¥6,'ﬂiﬁ%?‘ﬁ?ﬁxlﬁl R.C {1 RC {§

i LK
M w=500m=1 571 rad/s i}, i (a) X H [E 10-9(a) T8 | H, | =0.54;
(b) X5 B A 10-9(b) Al 4 o~ —57° , H I
U, =HU,
=(0.54 / =57°) (2.5 /30°)V
=1.35 / -27°V
u,(t)=1.35/2 cos(500mt-27°)V
ERU,=1.35V BAMM, ENE u, (1) 7T LIV2 . 54 E A B A
B IREHEESER FmU .

F&#E

10-3 AR HE e P 5 400 3R 109 ¢ 2 Sk U6 W &) 10-8 7 /i o 45 2 0658 B 2% ; 1 10—~ 10 i
PR R E R B, XA R B 10-8 S 10— 10 Tk B B 4 91 R W S R 4% 2 R
4 .

A s9m

10-1  BURE 10-10 Fi7R RC HLBRIK H, o 22 o e 60 030 % e o7 i 2% . 150 91 % ol ik LA
Fl R AR R YR AR o, SHBESBI KR

C
o I e}
- I +
U, R U
o )

[ 10-10 %378 10-1

§ 10-4 IR SEN0)- Y|

18 FH B hn R 5 2 IE 5% o0 URAE T T 4R AR A % 0 B 2 0 B B, R
ERBA PR R B0 o — , IE X e WA R AR R H -, IE 3% e R A AR R
i

_



F+E HEWE BHREZXRSER

iz FEE , FAT] R S8 40 3 B 4% IE 3K e UR A 0k /E R T A IE SX AR AS W 1 43 B
24 1E 5% WL TS AR [R] B, 13X 2 4 B2 0 R ) 51 3% M) 1 5% , R A9 TE 5% B 22 ATy R
— RIS R A TE 5Z T, BE BB SR B9 1E SXAGAS WA B o 24 1F 5 R YRAA 3 A A [R] B, 3 86
1R U O [ 3R 1) TE X, AN [R) 90 48 1 5% I 2 A PR 1E 9, BRI S T oK
W R, T AL A L T E

ALIE 10-11 iRy d g Nkt — P U EXRBSHEBMTE, &N
H — A IE 5% R R wg(¢) F1— A IE 5% WL 3 U i (o) 30URh , Wl B O e o 3 — 32
B kB RE u, (o) BRI N HRKBARR R N, FRAEBLETRE
RE

N
+
«o(D e
TR N 0
' is(’){: —

[t ; . N ) |
B 10-11 B EEMEFRBERBHOER N

FW AR N o, W76 AR B8 T EEBE TR N, 40 51K 75 75 4w L 4 & U,
U 10-12) J5 , WA 52 A & i 5 2 7

—O0—
s o ——o
U’C + 0 +
] Lo No, Ul: Noo U:
o I
—— 0 ——o
o

B 10-12 i [Fl— e AR R 40 i U A U7

Ui+U"=U, (10-19)
Ao, U;=H,(jw) U,
Ut=Z.(jw) I,
H,(jo)H Ny o U3t U, #5 RSE B BB, Z, (o) 0 N, 1 % U7 g8 B B4
W B U AT B% N o HIE KR u, (1)
u,(1)= 2 U,cos(wt+,)



B=F ISBEROBERSTEN s BOHE

®U=U, /v,
HHHEBENTAESHNN o, M o,, WAS AT FHAH R 2K S B A e 6L &

U, MU AT 4 B AR L A0 H BB N, N, SR A% (8 10-13) 73
5 RS 0 o, B o, HIIEIKE RSB ul(e) B0 wl(¢) 507 7155 L B R
H18

wj(e) +ul(1)=u,(2) (10-20)

———
e L5 R -—0
Us »W, C) = —0—] 3
gy Ny, U, o, Now, U/ o,
o— I o,
—o ——o
O

B 10-13 g R AR SRR WA R 4 ik U 0 U

w(¢) M wi(e) 2 HIH BT

ul(t)=+2Ujcos(w,t+y’)
Hp U,y Eﬁﬂ“ﬁ;ﬁﬁﬁ‘]

U, =H,(jo)U,= | H,(jo,) | /@ * U, [9.= | H(Gw,) | U, [ ouv,
=U; /w.
w!(t) =2 U"cos(w,t+y")
Uy =z,Go)i,= | Z,Gw,) | [z 1 [0 ™3]
= lZ'r(jwz) II.Z @Y,
=U; /vl
FET#E u, QBT EE,
Zu()RARE o, m0,u(t) BARE
Hw,=2w,H u, () u(t) TRARH
u,(t)= 2sin(wt)

uy(t)=sin(2wt+90°)
W w,(8)=uj(e) +uf(e) BBIE 40 E 10-14

FiR u,(t) —JE T=T,=2—13m}§1%£t3l5 P 10-14 67 [ 49 38 1F 3% 3 A o
w

_v_
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F+E REWY ZHRERXRSBE .

. () BN, ul () B — VL
R, IR 0, <o, WFHEENERTERN 0, =m0, (r21). &
! (6) BTN T, 00 T, =2 (o) 6PN T, 0 T, =27, A r RATERRC, fhr]

1 w,

PAFRE|— A (common period) T, , #1585 —A BN G S HELHAT, M T,, 1P
T.=mT,=nT, (10-21)

m.n RIE Y E)IEREE, H n=rm, Bit,H(10-20) X8 E 8 u, () B—DLLT, A
AR AR IEX B, BN, r=1.2, 0148 T, =5T, =6T,,u,(¢) WA N u,(¢) AHIK 5
R wi(e) FBIR6 R ANER, r AHFM A ERE,ET ST, WAH
WMT BIRT, B10-14 KA r=2 HIFHR, KPP T =T,,
B, =rw, T r A TEE (B V2w In2 ) W0 RE w, (o) B2 3E JE
YR, ' '

Bl 10-4 XA EMNEAERE 10-15(a) BB ER() , B u, (1)=
5y2cos(2t) V,ug(t)= 1042 cos(2t+90°) V,

B FRTHEROMEERBEMER,/Fil 0=2 rad/s BHBEE &
10-15(b) fr7s , 8 F it B AL — i IR B0 4 R A A s 0 o AR 8 i i 2

I=r+
Horp I 175351078 10-15(b) #h U, =0 B U, =0 B 3Bk Z, @i B
I‘, l.]IZ Zl
T Z,+2,2,/(Z,+2,) Z,+Z,
U2, _jlo 10 /90° A

" Z2,Z,42,Z,+Z,Z, 2+j6 6.32/71.6°
=1.58 /18.4°A

R=1Q R=2Q Z=1Q z=20

— =

[
[

+

"”C) =§jﬂ J:() “ZRa =jl(§%§>

Ug)

I A\

) L~1H

i) I

VAANAS

(@) (b)
10-15 i 10-4 '

@ HRIEVZ Y 1.4 40, B R — A B, AR TR, WA R R,

_v_



$-F DSLHRMOBESITEMN s AT

n [)sl ZZ UanZ
TZ,42,2,/(Z,+2,) Z,+Z, Z,Z,+Z,Z,+Z,Z,

10
=———————A=1.58 / -71.6°A
6.32 /71.6°

I =(1.58 /18.4°+1.58 /-71.6°)A
= (1.5+j0.5+0.5-j1.5) A
=(2-j)A=2.24 / -26.6°A
i(t)=2.24\/2 cos(2:t-26.6°) A

BWEEAEHBEA PR FREERAARERARE TSR NEREMEE, £
ERAHEER RN, AESIETR L2 !
Bl 10-5 e EEE 10-16 Frx, KRB HK i(t) .

10 LB
T i
10cos(51) V 1 H< 2cos(4) A

[/ 10-16 ] 10-5

MR AR R AR IE 7% R PR T R B A [, R AR, AR A
AR—RE R, AR MR HR, R ROR & — 07500 1 i o
SO, UATS AT 5 A R o PR A o B BT g o D A

Se7 18 10cos(5¢) V W IR B/ FH T ol %, S AR B BE AU 4 18] 10-17(a) TR,
EEBTTHFMBETTRRE 0=5 rad/s BE AW H DY HIRIEAE R, X075 78

i, AT 4 SRR LA2 , B 7E SR BRI (B B, XA R LAVZ o

10 10
i s LRl [ NP | 1
o
10[0:\/() isa i 493 247 A I
(a) w=5 rad/s i (b) w=4 rad/s itf

10-17 ] 10-5 &K



F+E HEWME ZHRERRSBE

S _j 125 10/0° 2,
5 1 "j24 o 1, 24
535 (i5) (-i+)

o T

& =i

s i
J 15

250 250

=——A=——/11.8°A=10.2 / 11.8°A

24-j5  24.5
i'(t)=10.2cos(5t+11.8°) A

% & 2cos(4¢) A IR BMAE A, S AH BRI ANIE 10-17 (b)) FR , & o B
BT RRIEE 0=4 rad/s BH . RARBAHRHETIHE

16
I" =2 /0°x A=2/0°%——A
. 15-j4
74
32 /0°
=———A=2.06/14.9°A
15.5 / -14.9°

i"(t)=2.06cos(4t+14.9°) A
WA i(e)=i"(e)+"(2)
=[10.2cos(5t+11.8°) +2.06cos(4:+14.9°) A

i(¢) RAEEZ AP, XA HAPREL D7

BT LA R B ohn SR SR A, A 1) R R & o R B

il 10-6 & 10-18(a) i W& B 200 V. F 0 1 ms 8975 3, fE A T B
10-18(b) Fr/R i RL BB, © 50177 B B9 18 B i R M0

400 1
ug(t)= {100 +T [ cos(w,t) —?cos(3wlt) +

1
?cos(Sw,t)—-'- ] }V
K
27 3
, =T= 2wx10" rad/s

X ,R=50 Q.L=25 mH, AR E8 A i B
& (10-13) 3K, HeA5 i R R 3K




£=R DSLENBEIFEN s WO

ug()/V
200
+ R +
q>us(t) L3u
] 1 t/ms - =
(a) (b)
£
J._— 100V

L N

)%Ocos(w,t) Vv L § "

+
400
C) T cos(3w,8) V

(c)
& 10-18 i 10-6

zt;@ﬁﬁAEgE Ug E‘Jﬁ* (] %J 0\w| \3(0| \5(1)1 v o %%m&@#}[ﬁ IO-IS(C) o
%%Iﬁﬁﬁ/\%ﬁiﬂgﬁﬁiﬁﬁ 100 V BMAERT . A 0=0,H,(j0)=0, % i
HIERNE,

5 B A B R Bk
ik s

400

m™

cos (w,t) V. 83 ff Fil o Mg I o FE 6 4 0

l}_,m=:‘?&V= 127 /0°V
H T wo=w,=27x10’ rad/s, 18
jo,L j2wx10°x25%107°
R+jw,L 50+j2mwx10°x25%107°
=0.955 /17.66°
A A P e Y R 1 A
U,,=U,.H,(jw,)=127 /0°%0.955 / 17.66°V

=121.28 /17.66°V
PRI i i L P F) i 35

H (jw,)=

u,(t)=121.28cos(w,t+17.66°)V

_’v_



¥1TE XMWY ZHPEZRSBIE

400
A R = UGB 31rcos(3m.z)v B AE R, 0=3w, =3%x2mwx10° rad/s, 2%
b T % <0
U, =—3—Q°v=42.4 / ~180°V
m
j3w,L
H,(j3w,)= =0.993 /6.05°
(13w,) R+j3w,L L_

U, =U,.H,(j3w,)= (42.4 / -180°x0.993 /6.05°) V
=42.10 /~173.95°V =-42.10 /6.05°V
TS A R Y = O U
u,(t) = 42.10cos(3w,t~173.95°) V
=-42.10cos (3w, 1+6.05°) V
HAh & YO B AR A PR B, SWIBBIT RS R L 10-1
w~,RPFIBECE R I KKK,

HR10-1 BREETHER(RBFARAREEE)

WHKH | MAEBARE( BAV) H,(jw) A o4 Ve B A B (AT . V)
0 100 0 0
1 127.0 /0° 0.955 / 17.66° 121.28 / 17.66°
3 42.4 / -180° | 0993 /6.05° -42.10 / 6.05°
5 25.4 /0° 0.993 /3.66° 25.35 /3.66°
7 18.1 / -180° 0.998 / 2.60° -18.06 / 2.60° X
9 14.1 /0° 0.999 / 2.00° 14.10 / 2.00°

i it 1 IR AH A W A5 R, B e R T
u(t)=[121.28cos(w,t+17.66°) -42.10cos(3w,t+6.05°) +
25.35c0s( 5w,1+3.66°) ~18.06c0s (7w, 1+2.60°) +
14.10cos (9w, t+2.00°) +--- ]V
P E 10-19 fiR .
R RPOR— TS BB, AL PR AR B R BB RIUR TR, DR S

iR 0

@© E10-19 PiFAE RS R FRHOBY R A RREKN, 27 §6-8, (R E-LFEET-70
B, ST sk BB AR S & ERA R,



B=R HESBENEESIEN s BoE

ulV
a 160

120 | F10-6
N % 7Y

40 LR

0 0.5 1 t/ms

-120
-160 ¢

10-19 {5 10-6 % 4 o JE 3 %

F&%@

10-4 % i,(¢)=[10 cos(wt)+5 cos(3wt—30°) —3cos (5wt +60°) JA,i,(t)=[20cos(wt—30°)+
10cos (5wt +45°) JA ANSRZR Y i(2)=i,(¢) +i,(1) o FHIRIMIESTAXF? A4
Fesk i i, (e) i, (0) AR RS B R

I,,=(10/0°+5 / -30°-3 / 60°) A

I,,=(20/=30°+10 /45°) A

3R i 3 7 A R 2 A
i,m+1'2mzlm
o S AT A AR B T, BT A R (1)
A sam
10-2 %M%mﬂ%&ﬁ
H(jw)=1+jw

(1) ZBihHk 3cos(2t) +4sin(2t) , 3K M i ;
(2) ZBJihH 3cost+4dsin(2t) , 3R Wi o
[2.23cos(2t-116.6°) ;2.12cos(t—45°) +1.78cos ( 2t—153.4°) ]
B110-7 —HREMESEE K 10-20(a) RS HEEE, —REREMLNE
10-20(b) 1 #I4 D iR . B 41 ug(2)= 1. 5+0.02 cos(10*1) V., R4y HL IR g (1)

Y —



FTE MXWE ZHREZXRSEEK

i/mA
700 e |t »
u
S 50Q| | %o 75 0
= 300
-— 1
0 0450751 15 uv

(@) (b) ©
A 10-20 ] 10-7

B ORBAEBEERMMAE —HENMAE., F—-F§1-11 FRAI _-_HBERFSK
B, AR ERERMEZZRAR, 5 HRIBZ/DTHHE, BMSS. FTREERD
Ve TAER Qo MR, i AF MEFF B AR E (b) PR, u SERIE R 1.5 V i Sk EE
A L5V/(30+70)Q=15mA, LS5 - HEFHEMEROZ A TS 0. HBETIEE
. E#4 34 0.75 V.7.5 mA,

MBEEHRTAEREOTS VHE/MESHE, EH THEUEN, SEHEZ TR EL.
fE Q RIVILK , A48 Q fMM/ME SR R DB, AR NSl r, , HEN
_ _(0.75-0.45)V

4 7.5mA

BEFESERT , AROHBEBME (c) iR, ARREHERNSEXE, T

50 50
Or(—, ) =(0.01 V)(g, )
\ Z,+50-j100 35+50-100

=0.003 8 /49.6°V
it R EW A’ B

=40 O

U, =U

uo(t)=0.003 8 cos( 10*t+49.6°)V
Moug(t) BFAHAMNMMES B, THETE, EEMMER 1.5 VEFIERBMELR.
0 SR B e RO A, TR /MR S IR I R EH R .

T A9THRAVER N

AN IR A 0 WA A T B T, R B 10-21 FTR .

2 11 R 51 PR
i(2)=i,(2) +iy(¢) o

ot i, (0) ia (1) 2 BRI ug (1) ug (1) B %ib

MAEF R E B R R A M . BT O

N

+
Usy C)
p =R(i,+i,)’ B 10-21 P4 05 M 0 o B




BZR SSBENBEERSIEN s Bk

=Ri}+Ri;+2Ri,i,

=p,+p,+2Ri i, (10-22)
Hr p, oy 33K ug, ug, B AR R BT A B RS DR, — Ml i,0, # 0,
PP, +p, , AR 1 S B G T R A T R

NSk p R R B, LR T, 00— JE R 9 -3 2 R 2 0y

ot

‘l T
= [ (pitpa+2Risiy) di
=P,+P2+% f:i,izdt (10-23)
XBEBET p WE—SREYERY R THEBEL, X PP, 3518 ug, ug,
BAE R = A TR, B

T

j ii,dt=0 (10-24)
BAE

P=P +P, (10-25)
B hn B AT E A TR R R

AR EE LR T L (10-24) for, i R A4 5% '
i, (t)=1,,cos(w t+i,)
iz(t)—Ichos(wzthpz)
o #o,,Ho,=ro,r BAEBEE,LRFE-DREAY T, T, =mT, =aT,,
T\ \T, 53R i, iy BRI, m n R IEBEE ﬁlﬂi,(lo 23)—Qﬁﬁfﬂﬁ}TT[0,T‘.]

297 .
XE#iT. X&HES w=T,J”JJ ®, =mw,w,=ne , EXFHE LT

2m

f:i,izdt ol : cos( mwt+ir, ) cos(nwt+i, ) dt
1,1, mcos (i, —r,) -
= s (10-26)
0 m##n
BT, & m=n(l 0, =w,) , B EEX FHHEREH & m#n, B0 HEE
X‘FF*@UJ$1EFH XL, QAKH%ﬁl?‘JIE?Z%Iﬁ(%EE)FEB‘JSFﬁJyJﬁ

------------------

------------------------

FA HEL 3 FT R R
i(t)=1, +1,, cos(w, t+,) +1,, cos(w,t+ip, )+ +
Iy, cos(wyt+iy) (10-27)

i vl
N —



FTE HRWYE ZHEARSER

Horb I, A FETRHE) 0,0, 0y SRHF, B EDHHE
(R — 5 ), ) o 8 P B 1 45— A5 A 90 640 7y 1y g

P =1§R+(1ﬂ)21{+(12—”)2R+---+(Iﬂ)zk

VRV V)
=, R+['R+[.R+---+I R
=P,+P +P,+-+P, (10-28)

Hep 1 L Iy ABR AR EZBRAERE . £ 0,<0,< <oy, BHRR
BB OLT 0 i(e) BRI T, =i—w,(10-28)iﬁ‘.ﬂfﬁ<7~3—4\ﬁlﬁﬁ T, B

E§8-1I B AAREMBES. AR (BE)NEREN - S5H®E
WCRE)BEMFNOFER, ZERBR SR R7ERE R E8F2Th R4
S DA T RN W, D R A

PR=I.R+L.R+L:R+---+I,R
A it
I=JEAL+L 4+ +1, (10-29)
R E S, BB () BARUE T 89t B, R, U RRABEE
u(t) A RAE,

U=,/Us+Ui+Us+--+U, (10-30)

Hp U, WERBESBOKME, U, . U,. Uy AEAFEBEIEZEENH
RMAE

AR E R B AR R R ENER S BEMSRE RS RS .0
AT (10-29) ,(10-30) i+ 8 %Ak IE X B oA B fE

$l 10-8 & 10-21 B BEH, 2 (1) ug, (t)= 100cos (314t+60°) V, ug,(t)=
50cos(314t) V; (2) ug, (t) = 100cos (314t+60°) V,uy,, =50 V; (3) ug (&)=
100cos (314t+60°) V ,u,(t)= 50cos (471t )V, 45K X =F1FH R BF B Th
,EH R=100 Q,

B (1) BT u, M u, RFEER M IE 5K 8 e, SR 7 2 2h F 0 A 15 48 A B Ji
2 (AR LS MFEERS RN, R E B FHIIE P,

1 ug, F ug, 23 HAE R B 7 AR B BRI, UM B SRR R

g1l
I'=—/60°A
V2

.t =]
I"=——/0°A
2
_V_



F=FE ISRBROEEBSFEN s BHAFE

A i
1 0.866

< iony 286,
'\/5 Y
gL
0.866 2
p= (J‘T) (100)W=37.5 W
(2) ug, Ml u, RN, 7] A MEE T E L, u, AE
UL (100/42)*

p=—"="Y") =50 W
R 100
”sziﬂf’ﬁﬂiﬂr}
Uz 50°
== W=25W
R 100
g
P=P +P,=75 W
2w 2w 1 ‘
EHR P BRI p E T\ =—=——s=—s WA Y FIMH,
w, 314 50
(3) i ug SR, FEH A = 1.5 A TH, s, 30 B4 F
,=—( 100/2) W=50W
100
ue, B0 A FH B
2=(50/ﬁ) W=175W
100
[

P=P +P,=62.5 W
TR PR BRI p 7E 2T, (K 3Tz>;uarﬁ1,au2—‘5—s 591 160 40 M £

Bl 10-9 55O 4% 3 HELE, HL U4 BN
u(t)=[100+100cos t+50cos(2t) +30cos(3t) |V
i(t)=[10cos(t-60°) +2cos(3t—135°) ] A
u(t) 5 i(1) A RIS H 71, 5RO LR ThE,
Wi BRI T R, 5 R % R — R T
HR AN 45 5E AT A A e FE R L (R AR i R Ay R A O, RN AR ) L e 5
NEE(9-18) KAl F, Z I F R Ulcos o, [H i, 75 H1 FE | HL 3 # 7 2 Fh 431 % R

Vidis)
-



FTE AXWY ZREARSEH

P =Ul, +U I ,cos(, ~¢, ) tU,Lcos(¢,—th, )+ +
Uylycos(Yy=tiy)
= PP, ¥P +5+P,, (10-31)
A8 U,=100,1,=0,FH 1t P,=0,
P, =U,I,cos(¢f,,~tb;,)
= (1—00) (E)00360°W
W2 N2

=250 W
A8 U,=50//2,1,=0 Hiit. P,=0,

P, =U,Icos(¢h,~h) = (2) (\/%)005135"

V2

=-212 W
B

Iﬁﬁﬂa

10-3 & 10-21 iR+ ,R=10 Q3K P, % :
(1) ug ()= 10cos(100t) V,ug,(t)= 20cos( 100+30°) V;
(2) ug ()= 20cos(t+25°) V,ugy(t)= 30sin(5t-50°) V,

P=P +P,=(250-21.2) W=228.8 W

(7.68 W;65 W)

10-4 RT3 B 3 4 A 0
(1) i(t)=[10sin(wt) +20cos( wt+30°) ]A
(2) i(t)=[10sin(wt) +20cos( 2wt+10°) ]A
(3) i(t)= 15[ 1+cos(3141) 1A .
(12.25 A;15.81 A;18.37 A)
10-5  Jifi fin F 3 11 9 4% B B FE e, (¢) = [ 100+ 100cos (wt) +30cos (3wt) 1V ;WA a %
Hii(t)=[50cos( wt—45°)+10sin(3wt—60°) +20cos(Swt) 1A, K:(1) u, BARME: (2) i, 1

ARAE;(3) FHHEP,

(124.3 V;38.7 A;1 637.8 W)

MUl RLC BB REAYVIEIR

7 W R [5] il BB B G A Y PR B, FE R — BRI IE SRR L T AR B
—FPEEMR IR —IE IR (resonance ) . X J2 S ife 34 Jil B9 451 R 45 5 o B [ A MO
R EH—-BHER.

M BEA B KE . ¥ RLC BB AR ARA WA 10-22(a) Fi,

_‘v_



B=R HSRBNEESTEN s HATE

¥ 1Z|
-~
T <4
° = oL
/4 G 1 R 7
Ziw) / WL WC e
[ . / i/
= Jjwt o 7 @, @ 0 Ty, 7]
/
1 / //
1 e /
& @t / oC /a,L_l_C
»

(a) (b) (©
Bl 10-22  RLC S35k A, 8% K HC 4 A BEL4T 60 8 451 4 44

Hhm A BB (R 3 S BHPT) A
Z'—R+'L'1-R'L1 10-32
(jw)=R+jw g +J(w —E) (10-32)
| Z] = /R’+(wL—i) =./R*+X* (10-33)
wC
Hrh 558G XS LSR5
1
X=wL—R

HARRAFEINE (b) iR, B vl /8 (o) BT B A BLHT Z (jo) B 18 550
Rtk
PR B4R T R

wl-—-=0 (10-34)
w

R il SR B — P R R
|Z| =R (10-35)
MRS L.C,HENEERAMF —HEHE R, HAX—HFRA, RIOKZE
B E A ERERIE IR . R (10-34) AT 40, Mo
a)=L (10-36)
VLC
XBRH S L.C FrafisE , J8 BB A 5 R, FROB IR IR, IE R o,, i LT
Bl 7-4,
TEAMIE IE X LR IRAE R T , 2 BB 90 3 48 4 5 1t RLC B3 I5K F, [ 1) 38 4R 43 %
— B, B R A SR B ST WIRAE . WA SINEBRRE! HEET 6.
%l 10-10 RLC BEE K R=2 Q. L=25 mH C=10 wF,3R7E S B JE ug =

1042 cos(2 0002) VAEFF , B0 i B JE w, 0 ugo




B+E HMXWAYE ZHRERRSER

R R R R A R

1 1 10
w, = = rad/s= rad/s
VLC /25%107°x10%x10°° V25

1
=?x104 rad/s=2 000 rad/s

S it L, R 9 451 55 5 e, R R AT R — B, LB AL Tl IROR S . X B A B R
40 10-23 Fr7R , i AT 45

Z=(2-j50+j50) Q=2 /0°Q i 20 , S0
. U, 10/0° + Ul- -
R ReT T i / 0°A N € .
Al U, ) U,2i50Q
Ug=1 (-j50)= -j250 V=250 / =90°V = -
U,=1 (j50)=j250 V=250 /90°V ° 0
U,=U+U,=0V & 10-23 i 10-10

Xt IoE F) B 1] o 450 R
i=52cos(2 000t) A
ue=250y/2 cos(2 000:-90°) V =250,/2sin(2 000t) V
u, =250,/2 cos (2 000:+90°) V =-250,/2 sin(2 000¢) V
u,=0V
|

UL b 55 AR X KB, AR B 4 7 KB R P

(1) Ze B E A 2 5 R, 5 24 E 5% 8 R A9 45 R 2 000 rad/s B, BEA>
MBS R — A PR B, MR PEPUE | Z | A BN EAEBRET , B
HBK . BN AN R S H A AT R 7E R R IR IE T, R/ T A

(2) B2 e SRR P RO A5 RRAEL 38 0 250 V, S At e R BB 10 V| 25
&) JRER e T TN R E . {H w5 u, KA, EAHEH .

H B 10-22 F 7 W@ A3 46 i 348 W) 0 2%, 245Nt B IR 0 KR F 8N T 0, Y,
| Z | YRR B o<o, B, AP S ES, BEE 2 AR, 0>, B, BT
AL A R R PR, X — B T & 10-24 B R AR BB R R, B 4
Jiti H, FE K A BB R U,

O YMRGEH AR RFE . LR H — ALK, 25 R T i — 3R 5 &R,
KA U2 S, & FHHR

—



TR HSRROBESTEN s HATE

AR EIRA S ST ES#MB R EZ A Q &R, UL [, FaiEiRE
W, A

U, Ll o)l
U IR R
U, I,/w,C 1 w,L

U IR w,RC R
VSR AT, A FI e R s e R AHSE, H WU R Q fi5. Q W RLC 1k
rh B 1 R 2, 95 X

_woL
0= R (10-37)

W TR AT B B3 R B B KB &, @ — M AEJLHBULE 2 ., % —
SE I wo UL, v BELBR/IN , 5 R R R 7

R B, 4 44 e P T DU 1 L BEL L A R, B o BELA , o B
A5l B 5 50 5 P VR B AR R S A B T AR L. DA 10-22(a) BT B 20 91 3 2
B (o) B B A BELBE ISR P , 7R M8 R 10-25 1) o, R TR 14 , B0 6 4
%k, R R T R=2 Q, B Q=25 i Al R=0.5 QB Q=100 A § P % i & o
FIA H, Q Bk i, BB N REE . XEE N : Y L.C HEMT R B/, R %
BELHFC 2 55 3, o B R T A R 0 8 o 330 R B I b i B B — M T
HEBRFCA A 53, 3 b TR A o B 0 B A ( selectivity) o Q {HBRTS , 6 %44
AR, LR A RLC M Ao — WG, BB ERF M m &, Bk
VI AE R B BT , 5 T 5 EGE SR BW X — R 4545 . B — SRR IE R B
REMEAH(S B o IR o 0 U EL AT B T O A, XU ML, R
TR AT , BT BRI 2 B 7 S AR B B R, BRI ROE T § 10-3 1
1 10-3 e fE it A0 48, 24 Bt 0 MR S B B AN O 22 3 R 4 R b L OE
RLC W s EL75 453 (band pass) 4 J5 , 2438 4904 o 22 oy 26 3 3¢ 00 3 L 5
i,k TR R TR E SR L, 0 1//2 6 G5, 10-26
Fidk. B, EEFAN LR EHE 0, Mo, TR L F LIRS
R, T 8 4 A

U, . UL
Up |
‘4
P
; U ; ]
Ue Ue Up I
w<w, 0=w, W>w,

A 10-24 RLC 833k A i AH LA

_‘v_



F+E FAEWE ZHREXRSDBER

BW=w,-w, (10-38)
AT BB T 5 B B 08 v (A R P RO ) Af AR B AR X — 1 O, (ELBE S R
IEX —3F 5L,

Ak B 2 B P R B R DR U0, TR R S L SR RT DA B R R B (HL AR O R B AT
114 55 1R B P, T & O B R LR S B AR IR IR R AT, T S A MR I IR E Z )5 o
10-22 Jif 7~ B, 4% 4 45 W o B o0 28K 7R B 2R QN ] 10-27 fir . LA U, R )
S, VB iR A3 R B R O A B A K, A R L R AR T B (HUB BT oL H RS K
B, Bl U, FBRERER AR ETEERMRZ G, KO, a] BEM L, U,
B e KRB & A 7 1 IR A 36 22 T

/A
20

1
I
=100 1
0 7
=25
5 0
o 2000 w/rad-s™! o W, W, W, w
B 10-25 iRl Bl 10-26 RLC Hi, B i) 3 471 He
U1 250V
Ue U,
10v_| A4
b
10V 10V
Uy
o 2000 witads!

Bl 10-27 & 10-22 [ 77 H B 4% B A FELFE ) o 0l 2%
$110-11 B0 RLC BBEHEEEH R=100 Q,L=1H,C=1 uF,R7ESEHE E

10042 cos(1 003:) V /EFIF ,0=w, Ml w=1 003 rad/s i} i 8 B L I
fE TR BRI R R




F=R HSBEMBEESTEM s Bk

1
w,=——=1 000 rad/s

VL€
M w=1 003 rad/s i

| j1 003 |
U,= —x100 V

100+j1 003

1003
i1 003 10 030
=IJ_.I_><100 V= V=1001.2 V

| 100+5.99 | 100.18

RN S R H RT3 S 100V, U R ) U, R R 100Q, i Q = woL/R = 10, #§
U,=1000 Vo fBta] W, BroR e 2 e B mg & Tl i 9 1 000 V, 5K B 2

WX — 25, AR IE IR U, K. <
T T Of 5 T R 0 Q FE ST BW BIR R o
IR B R O

HAth A7 52 B B W A :

Ji=

R+ ol—2 z
(w wC)

LD RFREE L, A EHKXATRHEFRRN 0, 0, BFHREK, /]

1 R 1

1 T
1 2

: /R2+(wL-_) 2
wC

(10-39)

N AR
l -
wL—w—-C—iR
w’ ?iw—i=0
L LC
L

R. . BvE 1
WSEe=—g - = A=
2L (2L) LC

BT o AU IEME, B8 b T D R GHR

ey LI (10-40a)
20K (2L) LC .

R

RyZ. 1
e {1 " e 10-40b
Y (ZL) LC RAOSA0k)



FHE ARMY ZHREZRSBE

e (10-38) (AT 13
BW=w2-a),=% (10-41)

7% BE AR B SEBE SRS BOR L A K. MRAE(10-37) XT3 R E ¥ @ 538
WA R R A

W,

0=

10-42
W ( )

ZafRAXTE
w0 R
BW=w,~w, = Q T (10-43)
X—HEEANXER X —EM w, KB, 5 E B, 85,

#10(10-40a) . (10-40b) FXAHTE, B (10-34) X775
0, = /0,0, (10-44)
B 10-12 & it — RLC B Ek e B, I IR AT 4 10° Hz, 5@ 4 H A 100 Hz, £
EXEPH X RN 10 Q B 15 Q, B RIEFERE LD
M EREHFEN(10+15)0=25Q,

2 W, fo _1_04_102
w,~w, f,~f, 100
Jr % B AR
R
L=Q—=39.8 mH
W,
i A
1
C= =6 360 pF
w,RQ r

1 (10-40a) . (10-40b) B AT 18 USRI R £ A& R E B Q iy £ TR A
(LA Hz i) AR K

1
/i fo 20 /

1
fz—fo % +1)

4 Q EBEAT, Q«I&ﬁ
f;zﬂ(—£5+q =9 950 Haz
j;zﬂ{5%+l)=10050Ph

AT A 9 950 Hz F 10 050 Hz, <




FER BSEBRHNERSWEN s BOHE

e FHAR % I 0B 10-28 TR GLC 3Rk HL % , 41 i 1 3% L R K
AR SR . MABRERTERKY
WA TN 9 l i

V(jo)= 6+ 0C—) w3 C-( d]

Hi L AT, o . .

e (10-45) [10-28  GLC IFMKibFH b b
oL

R A SN . W (10-45) 09 o (2N @, B
wo=—]— (10-46)

JIC
WY B AE, At Y=C,1 5 I, FM, 958 [ 50 FME. bkEEiER,
U B o, R L O L L R AR, AT o AT T B S T 4B L O s B
BOHL I . ARSENHE LR, e B 5 R B U
w,C 1

G w,lG
Q 5 FHRE ., HMM—EN w, KU, B /N B RA ., WA

(10-47)

_C_wo
o
A % IR AR A R A1 (10-40a) | (10-40b) B 2R
Fh O 36 R AL AT 0 M RAE T o B, B I R, T WS 1 ., B0 1

WIE U ., MPFRET o, B, 052 A,

BW (10-48)

1
$110-13 GLC FH- B # & 10-28 Ef71—<,0=ﬁ S,L=0.25 mH,C=

100 wF, B 5150 i o 30 30 F A 0B 10 A, 25 B g A Tl U , 100K 4% S L IR
AR B A R :

R R RS S A U 2R B, AR LR 1010 V=100 V, SE B BT R
BRI

HEL R UL\ R A L ALK O AN ERL R Q A%, T Q=

1 (i:
(7] () o
7533 Y 32 [ HL I3 A 20%10 A=200 A,
B 10-14  GLC F-Hk e Bt % F TUCEF LA B s i F YA 7 FM
B 98 MHz, B 41 L=0.1 pH,Q=120, (1) &K G #1 C;(2) XK 98.1 MHz {5
LA A L SR B R 2 B R S R R

_‘V‘"_

G

w,C



BTE HEWE ZHREZRSHE

1 1
1 C=——= F
® D wiL (2wx98x10°)%(0.1x107°)

1 1
TwoLQ  (2mx98x10°) (1077) (120)
(2) 4R, HIEE R U, 0]
U, = LY [ =7407 1
 Y(jw) G 135x10°°
U,=7 4071

=26.4 pF

S=135 uS

98.1 MHz A
I

2

G
G+ wC-
wl

Hr G=135x10"° S
wC=(2mwx98.1x10%) (26.4x107*)S=1 627x107° S
.. 1
oL (2mx98.1x10°) (1077)

S=1/61.64 S=1 622x107° S

At

1 U 68
== —=—-=0.009 2
1 465x10°° U, 7407

IR B S 2 1 i P R T ) 1% , B Y oL B ) AT R B

10-5 [ 10-20 FiR PO LB L (1) 24 w=w, =t , B s AR 24T 4 e, OO A 24
s

FHE?
(2) B AANTER B w, 1, 10-28(c) . (d) B P b AR 2 TF B o 2 75 7 62
WA T, 0, BRFERNF 0,7

L
£ %L
L =C, L, =G
I Cl Cl —[ Cl
(©) (d

(2) () )
& 10-29 &% 10-5




B=R SSERNEESFEN s BOFE

10-6 75 RLC S I5CH B AY S o JR IR B LAY, D00 3% vl B B 4 0 L 0 KO8 = A SR
o A R —Foh 7

m %3R8

10-6 RLC £ R=10 Q,L=0.2 mH,C=5 nF,it+8: (1) w,;(2) Q;(3) BW;

(4) H A I iR s el O £ 80 % I ) 431 3R 4H
(10° rad/s;20;5+10" rad/s;1.019x10° rad/s;0.981x10° rad/s)
10-7 RLC F-H¢ v BR (0 18 SR 45 107 rad/s, 5@ 4545 4 10° rad/s, 5 R 9 100 kQ, 35

(1) Q;(2) L;(3) C;(4) b .FEIREMmME
(100,100 wH,100 pF,9.95x 10 rad/s,10.05% 10° rad/s)

Ml SWALRSESEBGH

W R G — R HRAE hi—fi, B) high—fidelity stereo system F fa] #K , &8 A 7] 43 51
JEAT 0 & (treble) ¥ B 45 i K & (bass) & B 6], 8 ) 7 B2 07 B 59 F 4
(tone) o 3% B LUK & ¥ B 45 0 S 4], 156 9 B 2 W B AR BT B9 LA

FeUt 4 0 (dB) & X, FERRFEBHE KN (B ENSLE) i BB (8
WA AR ) B9 e R/, A L3RR, B HAEFmEAR T,

43 DL DUJR (Bel) P 1710, NURIE R AT RERIRZ A, BHE L2

P,
Bel &=lg( P—) (10-49)
He g ZLL 10 AR E AT E. 2 N ECh IL/REE 10 £5, 818
dB ¥ =10 1g(§i) (10-50)

B, iR E W P,/P, 10, RATEUL P, L P, 5 10 dB, HRX LI R HH
46 Y e BEL T IR A,

dB ¥(=101 U:/R 10 1 IiR
) g(UZ/R) g( )

, IR
v, I
=20 lg( a—) =20 lg( I_)
PEREYL, N BB TR AR LR EAHSHEMNEE L SRBERt, H2 B
SANEHATFRABERSKBERL, MARLEXNWBHEERHESE. FMERBER

@ Bel X—H AR INLSHIER B A Alexander Graham Bell ( 1847—1922) ifii Sk FHi #) . dB A R F
EYE db,d K deci Z ., THH AR —DBE, BA LG BEE, 7R R R —N8IE, EATRTFX
BAE LA Bel 5% dB B FRIT . BEA X R " B 474, TS B BE 3R § 13-6,
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F+E HRWYE ZREZRSBE

AR, A B R o TR R R R 10-2 fir s , &k

|8 =g || =

=—0n =—

U, I,
£10-2 bl |H | MSNBPXER

|H| |o.001f0.010.1| 0.2 | 0.707 [1| 1.414 | 2 3 | 10[100| 1 000

iglm| | -3 [-2|-1 |13 189= 510 1504 0.301 |0.477| 1 | 2| 3
-0.699 | -0. 151

20 lg | H |

-60 [-40|-20| -14 -3 o] 3 6 | 95 [20|40| 60
(dB)
icfE T HAXRRMRA A

1 dB: tfE K225 1k 12%
6 dB: H{HJLF- 351k 1 £5
20 dB: HfEHERAEfK 10 £%

X d A ], FRATT B R e B 25 AT LUK IE (15 548 B K, UFR boost) , AT LA
HA(EESHB TR, XFK cut) , WA URNT(HESTEM) . B, YREXR
B & PR B, PR RS T 0 dB, 35 455 & 20 Hz % 20 kHz,300 Hz L)
TORRAIBE . B 25 R IE , T FHIZ B (OPA ) 5 B3R {f 3 25 68 B A5 % 1M 248 , 75 FH
AT BT RAZH, AT R 2 B AT, £ 55 0 U7 38 I 2% o Y s ek,
PR E A e AR, © A . FRATT TR A M o B4 H B R —Fh RC
A VR UE B A

P 10-30 fif 7" — RC f&iﬁﬁﬂﬁ?ﬁ?&%ﬁﬁf@ﬁﬁﬂﬁﬂﬁﬂ%@

s _Uo_ joC+1/R, R, 1 oost
U= TR R GeRGrD) te=s0)
I B2 H % T 5% RS A X 4% oR B, T A o HLAB R B . ph AT
RZ
H(O)——R—l

Bl ;

R, a
| H(0) |=R—,{H(0)=—180

A o=08 EERK, E o (%K, S ZHE/D, BAKEMEFT. 4
1

“"R,C

3835 H4-3 dB, Bl | H(jw) | 5 0.707, o, HEIEFER LR EHKR(BF

— T —

(]



B=R SHSRENERSTEN s BOHE

B 11-4) , Al FKH 3 dB FHiEK, _
XF B 10-30 FrsZE4< RC 8 B 3% A fn e ok o7 45 B 10-31 Fi s B & 35
BERER, N SEEFEN

1 1 s s s
— +jwC| U,-joCU,=—U
[Rl ( 1-a)R, Jw ] 1 TJolU, R, s
P AN (RIS B . W 39S (10-52)
Jw 1 (aR2 Rl Jw ) 2 RI o "
! L 7,=0
(1-a)R, ' aR, *
1 1
joC 3{‘;C
__'”'——‘ 1
R, R, R, 2 R
——1—9¢
R, (I-a)R, Y aR,
4 A - ;
Us —O0 Us = Uy
- o +
P 10-30 RC {KiEA HiE k% P 10-31 {35 7 & 95 il 6 B

o FREMBFHBENME 0sa<]

VR I 4 AL R AR U, U, b, A R SR U, A
G R, BEimE AR, B EBENT (EE OPA) K A ETE
4n(10-52) fros, W5 B4 Al 18

-(R,+aR,+jwR R,C)

R,+(1-a)R,+R,R,CS

B, a AFE,IREIEALER R, BN EARR,H(jo) BAE. 4 a=0.5 &, 8
i 7 PO L B A

H(jw)=

| H(jw) | =1
7 B g Bsf 3 B A A%, HE 45 2R 1(0 dB)
Y o, TEHE SR ARTER, L «=0.8 fl a=0.2 HFIEHEH:
-(R,+0. 8R,) +jwR,R,C
(R,+0.2R,) +joR,R,C

H(j®) 4.05=

-(R,+0.2R,) +jwR,R,C
(R,+0.8R,) +jwR,R,C

H(jw)a=0.2 =
H 0k AT A

_v'_



FTE XMWY ZHREZRSBE

1
H(jw)a=0.2

JRESE AR F «=0.5 WA E o= dB
0.8 Ml a=0.2, B 1MH 2 | H(jw) | REA 20
BIEH . 7 «=0. 8 B 125374 10(20 dB),
M#Ea=0.2 Bf 325K 0.1(-20 dB), b
BB —RB KRS —H R, HAi 0
R Fa=0.51 o HAMA LB, XH
BMHEERMBNBIERERS W KR
EBE, EHAREREEME 10-32
BN

R R, fl C HBURFMARITENR, K 10-32 iEHHH(dB-0) x & A
H— B TR BOE A A R B A s v R TR Tl N R B
FW R 3 dB RBURMEE . SEERRE a=13 a=0 ML LiREE
H B 52 1) o

B H(jo)#RRATH, |H(jo) | 7 0=0,H a=1 K A& K, B & K
®H

H(jw)a=0.8=

_ R, +R,
|H(j0) | .o = X
M7E w=0, H a=0 B g/ HAE K b =X 8150, B Bk s h
Rl
[ HGO) | weo= g
a=1M MR ELLRR
. . R
1+jwR,C
R,+R, 1
2 ) >>l,#/%mRZC=1,EUa)=R2—CHTJL
‘H(jL) zR,+R2 L'=iR'+R2
R.C) |.., R, [14j1| 3 R,
15 3 dB HiR
1
“TR,C

R 2, =0 i, 7775




B=R FESBRBEMNBELSFEN s ot

R R
| 14j1 | =2

iz |
(’RZC) w0 R *R, R, *R,

BRBMNERET FTREH QR AN R A 20 dB, i 7 40 Hz B 14 45 4
17 dB, & 10-31 iR BRI S BAT AT -
w=0 1 a=1BERH 25 20 dB, FH 1L
R,+R,
e
Ep R,=9R,
R, W ¥k FHARMEREE 11.1 kQ, R, ¥/ 100 kQ #7288, BT (R +R,)/R >1,H
3 dB #i % Jy 40 Hz, 78

10

1

C=—————F=39.79 oF
2m(40) (10°)

L PR HEHL A 39 nF,

Btk RIEPTE R, MR, a=1 WRRIEEH

2 C 3% 39 nF 8,3 dB $ii %K o, K
o)
R,C™ (10%)(39)
5% 40. 81 Hz, 40 B i3 25
111. 1x10°+j256. 41(11.1) (100) (39)107*
11.1x10°+j256.41(11.1) (100) (39)10°
=7.10

B I 40. 81 Hz B 93425 dB 3
20 1g(7.11),.,=17.04 dB

rad/s=256. 41 rad/s

| H(j256.41) |n=l=‘

2R /4

§10-1 EAXESR

10-1 NS 10-1 B 7R 7 e R A IE 2 {E 0 20 V, AN 2 ms, 2508 L H = WO,
REHMBEHE, RFEEERESERLD? [HEE KR MO 6EHE(BKME) 556 (5
IME)ZER R Z A MBS " (peak-to-valley value) , [HFK “ I i " ( peak-to-peak

value) , ]



B+E HRWY BRMEZRSHRE

u/V

~N
|
I~
Q
N~
"1

P8 10-1

10-2 K5 HE B 10-1 iR A3 m M E %%, (FIFHIECHE 10-1(a) fra b 38 H
BHHgHERR,)

§10-2 HBitEAMIH

10-3  HLPEINE S 10-2 fiR, E AR N 55 AR

o _jol (jw)’+4]
Z(Jw)—(jm)—2+1

(1) M PR i(t)= 2cos(2t) A Zid RL FFHEH B/ FH T M 45 N i, 3R N 5 35 14 i &
EMR=2Q.L=1H;(2) BRLHABHASGHU 1 Q @B, BBEBBESR VB ER u(t)=
2cos(2t) V B SR A RIS N Y H o

B & 10-2

10-4  HLBX 4N E R 10-3 FiR,

(1) £ 0= 0 if , REFERME Z(jo) WL R.LE? a.b W, C REA
(2) MRTE a.b WEAEE C,R Z(jo);

L
(3) & Z(jw)=R,ﬁ$ﬁ_\'Z%J§’}‘?

§10-3 EZRSMEZERE

10-5  {REEE S5 H — W fiE o A — B sl e B R R B R B H, B — O A i
SRERE 10-4 FrR v B8 H, 50 5% © TR 0E 5 2 55 00 , I 22 590 3 i iy 5 1]
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=R DHSRENEBSFTEN s HSTE

R, R,
o — : ¢—oO o—_{_1—%¢ ' 0
+ J_ + + +
u, CI R, u, u L R, U,
o e ° e 0
(2) (b)
P 10-4

10-6 BRI AHHH FHE 10-10 Fromdg BEoR#EITREMEE . 35 C=10 pF R=1.5kQ,
RZEBEFEHERHFRE D EWMKBE, STEBE AL m? (ERFRED CHRAME
2 ,)

10-7 e[ 10-10 fi/R RC B & ,# R=10 kQ,C=0.01 pF, [a1% A 8 E u, (945503 R K
2/ A Rl R v, A AT T A B E 45°7 A AR ESRIE N 1V SR H
FE i 3R 08

MR AR EMNME =600 Hz fRIEH 1 VBB SMANMELZERZLE? fild
ERERZD?

§10-4 EZIRESREM
10-8 B H{EHTF RLC $$€E§%E‘Jﬁ§.ﬂiﬁ u(t)=[50cos(wt)+25cos(3wt+60°) ]V,
HEMERAEHOH AN Z(o) = R+j(wL—w'—C) =[8+j(2-8)10, K

W oile) o
10-9 KXABZMFEHERKEBE 10-5 FFaABBEPRHBERE (), B A is(t)= 10sin
(100¢) mA ,ug(t)= 5cos(1002) V,

i
100 Q
1H
iS( )
+
ug 200 pF _|_
&/ 10-5

10-10 HEEINES 10-6 frR, B A ig(t)=sin ¢t A, ug(t)=cos(3t) V,ik3K u(t),

10-11 E&10-7 i MmA u(t) FEEEZE , HPEH 0o=3rad/s X w=
7 rad/s MIEHE A&, WREREHEBE () PARAEXENIEE S &, M LA CRA
Z 7

_.v_



B+E MERWE ZHREZRSER

+0

+
i @ OSH 1F=Zs % C) g (,)CD u(f)
| %,

& 8 10-6 & 10-7

§10-5 FEHTHEMEM

10-12 &5 10-8 f/m B 01 W45 N 3 O B R (R A i(1)
+
u(t)= [cos( t+%) +cos( 2t—%) +cos( 3t—%) ] v ® N
U
i(r)= [5005 t+2cos( 2z+%) ] A B
SR £ 9 6 (0 - X T 3R H R L R B9 A UE . B & 10-8

10-13  jfafmF 15 Q HBH A B A
u(t)=[100+22.4cos( wt—45°) +4.11cos(3wt—67°) ]V

3R L A A 20 1B R BELVE AR T T

10-14  HE TF 3% &1 399 3 607 25 18 th T AAR 48 5 LK (8-66) 5 (8-67) i WL k15 , ik
TR E 10-1 TR & J8 39 3 i 238008 o

10-15 e B AN E A 10-9 frs , B 40

ug (t)=ug(t)=cost V

(1) HEEEF R () ;

(2) () WEBERZD?

(3) & s B FE T T 2

(4) 5 ug, (¢) Bk e R A e BEL T #E AP 2 T 36

(5) M ug (o) S AR F B o BEL T AR 9 P 29 20 3

(6) HI(3).(4).(5) Wt ELR IREEHE A%t

10-16  $28E R, % ug,(¢)= cos t V,ug(t)=cos(2¢)V i ,EERMET, IR FIBRER,

Hs),

if)
2H 1kQ .
g fi“_ 3
"szC) 30 100V T B T 1kQ|| 0.lcos(10°7)A

A 5 10-9 £ 10-10

LA\
N\




B=ZR HTSBERMBESTEN s HoE

10-17 &S 10-10 Ff 7 o B , 5K 2 op 45 — et BH K% o 98 0% i 9 S 2 T %,
§10-6 RLC BEEHIIEHR

ST ﬁﬁ%ﬂql—ooﬂzo R B BB 100 0,

10-18 RLC $3§%%E‘J1§ﬁ5ﬁ$7~3

3K R.L.C,
10-19 RLC S HE i B& B PR 45 % & 876 Hz, @ #5iHy & 750 Hz 3] 1 kHz, 2241 L=0.32 H,
(1) RR.C K Q;
(2) ZRBFEBEAKME U, =232V, EEFERHRERFERE,KXRE 0=0, DL KT H
A 3 9 55 3. (B 750 Hz K& 1 kHz) 4b e B )7 32 3
(3) K7 w=w, HT%’*&%@%EE@’%&{&Q

10-20 RLC #R%%B‘J}E‘ﬁﬁ$‘»‘] Hzo WIRA BTN 10° Q, ﬁﬁ%%—ﬂze 3k

R.L.C,

KRE

10-21 [ 10- 11 F 7R O 4 6 4 U0 4% B9 4 8 Fl R B , 5 4848 300 o) I 0L 000 A BE AR
i, A AR R T AR LR P Y SO, B BT S R L, 7E 8 AR A O 5 R A A
LC YR P 4% . OV Wi 3850 ) i R BT

2 2 2
u, ()= :U [I+Tcos(wt)-Ecos(2wt)+—cos(3wt)— ]V

HH 0=2%314 rad/s=628 rad/s, EH R=3 kQ,REHFEF v,() PR ERSE HEE R —

UGBS, P BB B RS RA R E L.

Ual - o B " -J_ %
\/_\/\ w() - 10pF R[] w0
ATV I

o "m T 2T &
B 10-11

10-22 RAEREWMEHA VCR B u=0", BB W i, (1) = 1, cos (w,2) Fl i,(1) =
I pcos(w,t) HERPEHL 1, 1, 0, 0, ¥R % B 35 270 ot U84 550 4 A — k2 1 A
ML, BB

(1) s B J 75 T ) 8 o JE B8 i 2

(2) %t o P A B 2 31 R 43 7

10-23  7e ey F{UAR T, 253 BOK G B9 L FE QN 78 AR A b HE JROR B9 R PR A8 T 1 5 R R 22 1,
AT LA I LARME o FLInEE RN — NS R4 (EAR AL B )R — 2. IR 10-12 B R 2 —Fi il
J& W% 3R 2 f=50 Hz i}, 5 th XA A B 2 207

10-24 SRR B0 4R Ha 3 40 LB 10-13 Bitzs , R hy e B 2 B #F) L BEL

_v'_



F+E HERWY ZHMERRSDBH

0.5 pF

+ [ 4xQ | e Cc=
L
0.2 pF U, L
o T o o

& & 10-12 & 10-13

Ll

(1) EE B ERRER BN 0,=——? RIHAZ,
Jic

(2) ERETBEER N R? RIHEZ.
(3) Tk o e 740 0 L S 00 SR K {2 75 o L7 R B 7

HHZ, +
10-25 &5 10-14 i B g , 6 R B VCR H L
i=I(e""r-1) =
I,=0.05 mA U, =26 mV,{55
u;=cos t mV T

VAL

W3R U, K 0.1V BFE9/ME SR,

% 10-14



gt+-%

RN E RSB

E A @R

AHAAEROBE LI AR ENEM 2T R, A
WIE#E, §8-7 BRIk, BT E M TaME S BRI H .
§5-6 HEUHE ARCYR R HEE) K VCR, X R =1YHE .8
Wi CH B BEEEAN (B B, R B RENS % 07 m M HLE . A H -5 B 1Y
SEJE BESBENSE T RIS TRIEEN, XN ERERES BT
2% J7 [ — B, T
_"v_




Bt—% WBEEBBRMERTER

=i o (11-1)
" di

AKX E Z WA, Wb B 40 B3, 5 32 6 A B 6 F i it L i R 2 % T [l 20
— B HTE
WX A RBRME 11-1 FrR, a3, B (a) SE (b) B2 5L M 2k
BMZEm AR, N, N, JEREE [  TRMEE, ZEE& I WBERR i, =EKN
HER#E R @, SHERIHBEHNEEN @, ,Y4 &, Rt E 2 ke, Bk 0 5
Ui g 7 A R R w, , T ERBEEETR A i, TR R
v, =N, =Mi, (11-2)

(b)
B 1-1 — xR R, BRI JT B

IR B 5 25 B B B RO AR SRR TR, X B T RN O Mi M O ER (R
). H(5-16) KA FF

dw, dN,®, dMi,  di,
A e TR
mE §5-6 R, AR, (LR RN BEESUENSE T LTS
AFBHE RN, BB 11-1(a) fE 11-1(b) FriZ BN B E u, S% A
KBERNARMAEER PR RAOEN,. XBEFR, M TERMGBH(11-2) K,
DML L HHEHREBMNEL MM ENE. BR,XETA4AN
B,
HTHEAFRHAT —MAENRE, TRAMELE, AEHET L ERE

(11-3)




BZR BSREMNVELEN s HATE

EWMBRSEZ T EBRALR(BME 11-1 8 15%) L - "5, FELEEES
EIEEC+" Bumd A - " ShRd WA 11-1 Bras #9886 s a8k e B AR B Al ) 4k
WE 11-2 fim. RnA” - " SHREARA R AN, SR § 5L Ry, 1

22575 10 % [F) 4 i — B, A

..........

(a) (b)
B 11-2 SR AR 4 Sbn b fE B 11-1 Prs 8 A v sk i B s Al
di
ME (11-4)
7
——Mﬁ (11-5)
dt
X— MR RE N, AMUGEE 11-1 FiaifFmeE. K&/ 11-1(a) PRBR
B2 S L UG IF BT 1 ook R R +7 5 0 , 45 8 2R Pl ) SE PR GE ]
AT E LR E RO,
BAKBRERBREE KR E&mEC AN, 2HEiHE GEEREN, [
WA LR T ERE B ME -3 R, BR T EN NS B
SB B TLEEL RS BB A ERBR(NTEME) ,E£—-1H

Vi ER(RHRR) &S — /\%Eo FFk S i E & B, B A BE A A3 K

ML i AL A 1, Eﬂ >0 SR e A R R ARG IE W RS, TR

BE%H‘JIE’F&EJ%E%?%%{Z JXE;JE%HH
Ul 2 S R LS . Fl Uk AT M) SE i 4 1
¥l 2 2 R 44 % o

Li BRI, BB P R R AT A

BRI & B R UR B LA R, I & 11 -4 .
7 o B 11-3  [F] 45 o B 55 30 5 i 1

@ LM TR IR My, AL T KR | TR M, RS, ST M., A

BEEBH
= e



F+—F BEBBNEBZESR

FoeR I (o) T T AR BEBE R, 0 ol AR AR [ ROR, R R AR BT R

joM I 5 f B AR AT %R N joL [ MBIQ, ERE 11-4(b) . (c)HE
TS ERFRF L WAMSE M, 5 R FE R R BT L, o, B A K e IR
R O AT P . A RE O 2R R AD B, A B A o R B e B R T U
B85\ B R B P 2 . R R e 9 A 4 A T A A R B B 3
& F ¥

M. 2 1 2 1 )
. W o o o o—
3 L, L, i joL, oL,
- -
M a joMI
O O- O O O—
2 1 2 1 Z

(b) (©)
11-4 B fm e, S 9 3 % TR ) 3 i

Bl 11-1 ‘A 11-5 Frow, 8 2 JF 5L 47 7 B (8], 22" [6] s 1 B0 B 5K
Wtk

BT | REEHIE u, K507 0 Y
ff B , AR 8 7 46 S 0 A LT 78 r’“ 1L ¢
uM=+Mﬁ Um

de -[

e

No|

2 g Hﬁ%lﬂiﬂﬁ%ﬁﬁd\%&,&ﬂ 1y <0,

HARYE 5 B AR 5, IR ED 2" R B i 0, 2 01
HL A 9

M s9m

11-1 (1) ReErE 11-6 FiaBaRBEE R AR L&A RS EESE T
o, R REBMA? (2) HENRE 1 BAEZKER i=10sin ¢ A, KSE I m a1, E
MER M=0.01 H,3K u,,.

11-5 f 11-1

(1,488 2.3;-0.1cos ¢t V)
11-2 EBEINAE 11-7 fiw 3R IF % S -G BRE, B B M K& B R e A B Sl ik
(FIE; EIE)

® ZREB-31)RK.

_v___



B=R HSBERABESTEN s HATE

1 2 3 4 +Us
B 11-6 Z3E 11-1 B 11-7 %8 11-2

11-3 X% 11-8(a) .(b) .(c) Fim = A HRE B A LIE 11-4 7R & & B

A, R B S L B
My M.
é L2 Ll é i LZ Ll é i LZ
O . —0 O : 7
(a) (b) (c)

B 11-8 %438 11-3

IS E/mN VCR BE RN

WX HRARME 11-9(a) Frn , Him O i i B E R TS % J5 @ 40
Fs , B 8 [ 4 Y R s F B o AT R BRI e ER R v R LR R . DA 7 3, AT

di, i
PASE% I i, 51 0 B R Md—z,ﬁﬁﬁiﬂﬁmbﬂﬁﬁﬁﬁuﬁ 11-9(b) 7R

di,
i, B B e R Md—lt,ilﬂlﬁ 11-9(c) Fi ko B, B 11-9(a) 9550 i B
A 11-9(d) B , o 1 78 4

u, =L, —+M — (11-6)
(11-7)

BRI Y 11-9(a) B84 W) VCR. IERRAR VCR HEEA A

U,=joL, I,+joM I, (11-8)

_v_



i "N\ S0 ()

(a) (b)

(d)
B 11-9  — X HEA e R R HL 45 Ak e

U,=jwL, I,+joM I, (11-9)
R4 B 5 P 119 BROR AR, Ay M 24
+ +

11-10 7, (XAl BB i1 T L, S84k 5 1) & [ 9 %%
) o FEIR B ES % I | A, N A4

=
)
~
~
=
¥

[ i di e .
Uy = U F ( ) 5 .
; . I 2
u,=L, E—Mﬁ (11-11) B 11-10 6] 4 % A 18]
& 4 55— R o
EEAK VCR #HEER R
U,=joL, I,-joM I, (11-12)
U,=jwL, I,-joM I, (11-13)

AXEERAE(11-6)  (11-7) W23 3RR T PILK 8 of i) 5 R 8 0 R
WS % )5 6 & — B, ANTTZ5 & B 11-9 H BTk s i 2% 7l o] LAF5 tH 4590 . 35 W
VIR 16 7 42 i, U 1 R 3 S R O T el — B, [ 11-10 54 (11-12) |
(1-13) PN R HE T ERE 8,

THT G ERERERK L L, R M EN EREZDMEE, hEK,

O FHEBM X R R 42 5 E L.




=R DSRBROBELFEN s HOHFE

B E X, A
¥, =N,®, =L, (11-14)
¥, =N,®,,=L,i, (11-15)
W, =N,®,, =Mi, (11-16)
v,=N,®,=Mi, (11-17)

Heb (11-16) RB(11-2) K, BR,ERBWE 0,=0,,,0,=0,,, BE—%&
BB 7= A ) 3 4 6 5 7 — R PR AR A B SX P #R A B 2484 (perfect coupling)
B, H (11-16) KA1 (11-14)

N
Mm..=Nz¢.J=—2L. (11-18a)
i, N,
A(11-17) XA (11-15) =X
N
an=Nl in-=_ll‘2 (11—18}))
i, N,

L ERR M, B R ERR , B AT s
N, (M
) ) -
N, N,
Bp

M,.=yLL, (11-19)
I, M Y b RS BB A 9 e R ) JL AR 2 4E
AT RBAEEHERS, IELRMMESH(11-19) XHEN M, Z HE X
jﬁﬁé‘%ﬁ( coefficent of coupling) ,ic A k, B
M M
AT (11-20)
BR,EWER FERK,FT L, EHEEH M AT FEIT, HiL
0<k<l
k>0.5 B AR BAEA ,k<0. 5 BYFRAMME . k EWTLIRBAES KRB EE.
HEEPERIEN SR M YHLE L, #1L,, HAERkN

1 1
w=7L,if+3-L2i§¢Mi,i2 (11-21)

X H R E S RREGE T e — B BUE S, BURA S
ABAITHAER X — AR, A M AT B R R T RN
1o B =,
_2'L|‘|‘T‘pn"|

VN HRRGEE R L, Pl T R v, MR

_v_



F+—% BEBRBRMEBRZER

1 1 1

'?leil =7(Mi2)i, =7Mili2
[FIERLE P L, il TR REEE W, AERE R

1 N Py N

7‘1’2112=7(le )12=—?le¢2

WEMHZERES RB AR ES ERUER R —BUE MM (11-21) KXz,

Bl 11-2 & —XHEA MR b B 11-11 FiR. (1) 3R % 8K
[ ii R i
Dom%emom )5 (2) ok M o B =— .
Us Us + ® ®
f;(3) MKk k=0.707 EAwER (0, (O wn3 fn
BEf:L, =4 H L,=1 H R=10 Q. ,u, = - _ _
26¢c0s(10t) V,

B (1) EHBERGRAZE),

VCR: i (11-8) (11-9) K3k [ 47 # 5 , 7858 & #LE VCR %

U,=jdo I,+joM I,

N

L)

B 11-11 f) 11-2

l}2=jwM i,+ja) i2
2 U,=-10 1,
KVL %
U,=U,+10 I,
i B3 & 3K, 15

~e.

1 10+jw

= =Y(;
100+ (M —4) 31500 @)

- |

s

.

2 i10Mw

= =H,(jo
100+’ ( M*-4) +j500 )

- |

¥ w=10 rad/s B
~ 10+j10
100M*-300+j500

Y(j10)

~ jl100M
100M*-300+j500

H,(j10)

2)ym,, . =./LL,=2H

10+j10 1+j
¥(jl0)= ——§=—"1

100+j500  10+j50




=R ISERROEESIEN s BOFE

j200 2
100+j500 1+j5

H,(j10)=

(3) k=0.707 A}

M=k, /LL,=J2H
10+j10 1+
¥(j10)s ——§=—oL
-100+j500° —-10+j50
i100,/2 2
H.(j10)= ) V2 W2

-100+j500 -1+j5

; 26[{45°
1+

d ) A=0.721 / -56.3°A
-10+j50 { 101. 3°

i,(t)=0.721cos(10t-56.3°) A
74 L, ] 7 40 ) BRI e PR R, R AL AT SR A . AL R A

(R+jwL,) I ,+joM I,=U,

i|m=t}my(j10)=26(

joM I,+(R+jwM) I,=0
PSR Z A R — T LA
Bl 11-3  —XTHE G B R A SR
5WA—BERAFE, —X#HEHE BN B EKAE N X —I0#%fx
B, MEREFZWAHE, A 11-12(a) iR, BB EE EE/EER RS
FE ¢ 11—12(b)F)fT<o FE:BHTi()RMNL B - "REAR,8&EL,

&tFﬁzE@EWEE.EEM B"J?’*%ﬁr‘? H AL $5 161 55 — Y B 5 1T i e) o 2

WLy B0 - 7S B, BT L, b7 i T R e I M%%é%‘ﬁr‘ﬁuﬁmﬁ

“eUiREEM A —Yw. HM, MM ERERMSEREDOE 11-12(b) F R,
M i E T 18
di di di di

L, —+M —+L +M —
g el e

l
=(L+L,+2M)—
(L )dt

B A 0 SCAT A, S 20 S B AT

© HBATP joM TTERAEHEG, WEETIHS . & 28008 8, L7809 55— MREARH
FW(BHEBM2-1), TR REREEN BR" , AEREEZER,
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i(f)

+0

e G bS]

(a) (b)
B 11-12 B4 s ek i i 42 5 Bk

di
=L —
u(t) dt

L=L,+L,+2M

@
RO R DT 2 2R BBk A0 RR B LB T LU — AN S S R LORARER SR L L

Ok E .

BEBRBNA —FERTARRERRK. REXARALZmHE, WA
11-13(a) iR, EERBEEFFBEERGHEBEMA 11-13(b) fim. itk

15
i(r) i(f)
2—»— ’/M\ >
i
u(t) u(’) di
o o
(a) (b)
A 11-13 HBAHRRNRERE
di di di di
Y M o Y B A
u(E= Ly de dt+ At de
di
= (Li+L,-2M) 5
=3 G )

L=L,+L,~2M ()
v i

B AT O, R BB R AR rL R T LU — A S S R LR, S AR L

QR kE

FEEZRSESH, HO.@FK, 25 TH

U = (joL, +joL,+2joM) I
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BB ISBENBESTEN s O

U =(joL,+joL,-2joM) I @
A5 05T 4 st
Z =jwL,+jwL,+2joM
=Z,+Z,+2Z, ®
J it
Z=7 ,+Z,-2Z, ®
Hrp Zy=joM @

AT L, 76 TE SEAR A S AT oh, B SR K e SR S B BT, 7 B, A REAR
5 L UG e, BEL B 32 19 e R A BEL 0 A T SR A5, 4 25 AR 4 e JR R T 38 38 R S 4
IR A N b s 2k 22, . B, fEE R SN EM SR ER B
B AL BT B RAF IE KRS S S A i, AT E BB P E R R LA E
I e AR A B 8 L R IR A , O RE IE B b 2 LR MR )R L 13T F SR\ B Bk B9
AR BT T IR

SEtL

11-1 A a¥A R PR I8 BB AT, 2020 T R 4 o, 75 WA B S i fE B 7

M s9m

11-4 KEHE 11-14 iR 4 DB VCR,

My i\ oM

+0

U, U

(d)

(b)
B 11-14 2388 11-4

11-5 B 11-9(a) fiRfBA BB, L =4 HL,=3 H,M=2 H, K u,,%&:(1) i, =
Scos(6t)A,i,=0;(2) i,=0,i,=3cos(6t)A;(3) i,=5cos(6t)A,i,=3cos(6t)A,
(—60sin(6t)V;—54sin(6t) V;—114sin(6t) V)

SN ES BN FRESR

BEGSEBTFEAFEEHANSG, EEEA - - REEM—1T 2K
LM, —RKBERR, K& BEAE,ERTLUET#HOMES, BB
25 K.
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B+—% WMOERVNEBRTER

BEJALUAKOCHITUARKL(ZOEER), KOEESROBEER
BT 1, RTERES; Z0EERNBE RENEB/N, B TFRBE. Z0%
FER XL HEESR

A FE 5 R ) PR o T R 7 D BB TV 4610 ), T LA B e IBOR M U E IR B, X
—HREERATNEOREMSEME AT UHX AR B IE RS .

WL EREEMAE 11-15(a) fizm, ¥ R (R, AFIAEES— K
SRAR M, R NAEBEHE, B us HIERBWABRE, BE 11-15(b) Fram #4H
BARR A5 ML TR R '

a R, yM R, a R
o + ijZ
us f Ll% L i R Us<> 1 = L []RL
° - ja)Mi,
“+
b b
(@) (®)

B 11-15 75038 FE 2% i i

(R, +jL,) I, +joM I, =U, (11-22)
joM I, +(R,+jwL,+R,) I, =0 (11-23)
HEH
leil +leiz =l}s (11-24)
Z211-1+Zzziz=0 (11-25)
H
Z,,=R tjoL,
Zy»=R,*jwL,+R,
2, =2y =joM

B (11-24) ((11-25) B, AT KRG A& 11-15 B #8 6 f B 8 — I K B i AH
- igilb]

U, Z,
;o 0 2y 1 Z,U,
‘'z, Z,| Z2,Z2,-2,Z,
z, Z,




F=R DHSERNEBSTEN s HHTE

R,+jwL,*+R, U
(R *jwL,) (R, +jwL,+R,) - (joM)* "

R,+jwL,+R,

= U, 11-26)
(R|+ij1) (Rz+ja_)L2+RL)+¢,)2M2 (

Loz —jwM (}
* "(R,+joL,) (R,+jwL,+R,) +&*M* °
B IRRF 2R ESE PR, Z,=2, =-joM, 7 (11-26) . (11-27)

FRA, joM RS, S—REW L Kk, B FRPMN joM UFEHFERH
B, RE joM HESHNERRNR, AEBKN L BE—HN, B FKERL

HARR, ¥ joM MAS MR, [ NASOENRS, XHEYH, miBZ kR
YR 2% B4 17 2R 0 B A S L X — T, R A T B MO AL 8 0, R SR R A e
VLK S A 180° , 7E Hy T By e o, 4 20 FE 28 8 4 o 00 60 110 o WA 2 5 BT R
B , R 44 PB4 X 45 1 R TR R0

B (11-15 ) 27T R 45 i V5 338 10 60 A BEL$70 S

(11-27)

Us 2M2 2M2
Z,=— =R, +joL, +— d

i . =Z|1 Y
1' R,+jwL,+R, Z,,
1

(11-28)

wZ MZ
ZZZ

Hiﬂtﬂﬂ,%/\lﬁﬁ&ﬁ?ﬁsﬁﬁﬂﬁizn =R, +jwL,, Bl — W Bl B H B BE$T;

2 ng2
oM

R o R P UK BB — B ) S BRI (reflected. impedance) . %

L =0, JREp R IFRERT , i (11-24) AT, Z, =2, ;% 1, =0 B, 265 A B4 Bp
B0 T R B — T, B R 35, — vk B 6 56— vk [ e ) B ok T oL 2 e L
P Ko B I, e R T A A e B, 7 D A — Y R K 7 [ 11-16

Fim. MR Bk R — YA , oA — % L
mBREREL R, RREROREREES
BRI oM R —wE gt e o) jo,
mﬁo - w2M2

S5, i (11-26) | (11-27) 7 2 5 77 R 48 Z
— ZUREBARLEAN— CRKEBEEL, BN E®11-16 SH— Kk,
45 J5 HE AR 2R S B BEL 4T
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1_7'-_—_% (11-29)
I R,tjwL,*+R,
1
U, R, I joMR,
(R, *jwL,) (R, +jwL,+R,) +o’ M’

—=— (11-30)
u, 0,
(11-29) XPrR MG R 2R 5 BiRH o 2B

~jwMI,

I e 11-31
? R,+joL,+R, ( )

Horh-joMI, F—UKHL W T 5 i R 7E Uk 4 BB oP 7 A R B R, R
VBRI X — e FEAE IS B . B, —joM [ 8B =K S BELHC (R, +joL, +R,) B

BowmE L, EEEL E AR THEL . Filk, (11-29) . (11-30)
B2 A AR R B — K K. XA R AR A S IEAZ.

T W AAR (11-31) F B & S WHER. HH4K
0 et — 00 A B B BEL A, T — WA — o A 5 5 7 % 4 I LA R B,
795 [E] 2% (6] B0 A B W S FE T R R . — WA X — vk B R R TR

wM)iﬂ%&%miE@E%mﬁz R R R, B

jwMI.2 =( 7
E—REIBEREBA — KB, LB bt 23 B = 3o — vk ] R
DR —FT %k, ETELI-3)XPHFEZHET — KM =K M
BT P FE — oM, , TR M7 o T PR e EL 47 30 5% 1 — A0 S — W A0 640 9 o
Bl 11-4 B EEmME 11-17(a) iR, 8% L,=5H,L,=1.2 H,M=1 H,R=
10 Q,us=10y2cos(10t) V,RFEAH K i,.
Xy%kzlyLl\Lz m%ﬁﬁ;*ﬁﬁ%m izo

i '/ M\‘ ip jl L
. E 5 " jowL, joL,
SO B CR IO B AR |
= = joMI, joMI,
+ g
(2 ()

B 11-17 fi) 11-4
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BB 11-17(a) AT AT BB R 0 P 11-17(b) BTk, [ B 7 B2
joLI, ~joMI, =U,

—jwMI, +(R+jwL,) I, =0

ijl L.,s
-joM 0
jwL, -joM
-joM R+jwL,
- (M - M
i) )

L, L,

2 g2 2

M
R+jw( L,—L—)

joM l.]_

L = =- : =
joL,(R+jwL,) +o M

RA%ER
1
10{ —
AR
10+jw(651) 104j10 - 1042/ 45°
=0.141/-45° A

14 i,(t)=0.141,/2 cos(10t-45°) A
Y k=18f,M*=L,L,

2

RS
P20 M2y 40 A
104/ 5
i i,(¢)=0.49/2 cos(10t) A
He e G A O B B 6, (2) , AT 024 K< B BB RDREOR A L= A ML
Bl 11-5 BpEmAE 11-18(a) fiw, B8 L, =3.6 H,L,=0.06 H,M=0.465 H,

R,=20 Q,R,=0.08 Q,R, =42 O, E3KHE u, = 115/2cos(314¢)V, RIEHR ], o
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a 200 11300

B 11-18 i 11-5

fd  FRBFHSTA B RS,
Z,, =R, +jwL, = (20+j314x3.6) Q= (20+j1 130) Q
Z,,=R,+R,+jwL, = (42. 08+j314x0. 06) O
= (42.08+j18.84)(1=46.1/24.1°
o'M*  3147x0. 465’
RBER 2= a1 /210
=462.4/-24.1°Q
= (422-j189) Q)
TETE B WK B3 A A e R BH BT B 3] — Wk [B1 o e PR R B (X =189 Q)
WAMEITH

Z,=27,+Z, .= (20+j1 130+422-j189) Q
=(442+j941)Q=1 040 / 64.8° Q)
— KR BN 11-18(b) FiR . BE—KERARN
. 115 /0° ~ ~ 3
II —W‘ ,64.8°A—'110.6£ 64.8 mA
B 11-6 Lk SR —WHR L .
B FI(11-28) RAASE,

. joM I,
L = :
Z22
314x0. 465 /90° x110. 6x107°/ —64. 8°
= 90 e L2 /1.1° A

46.1/24.1°
R, X R RMRIEE 11-18(a) FR B 7 4 5 4 8 B % 102 % 7 17178
. R &AL E AR R-0.35 /1.1° A,B10.35/181.1° A,
Bl11-7 B 11-19 fiR B ki, 2 :L,=0.1 H,L,=0.4 H,
M=0.12 H,3K ab %fy 58K L,

G —



B=R DSRRNEBSNTEN s BOE

M AE— MBI IE K R — K . SR AFBE R, B AT 46
B

FARBEHbT S E RN EE, FH Z,., 2 N
TR B BE ST, W — WK R BT A o
V4 =ij,+ZM=ij,+‘f’ L E
_]sz .
MZ
=1 LI_— b
Jw( Lz) B 11-19 @) 11-7
aw(L,—';i) B R R, SR
A5

M2
L=L,—L—=0. 064 H=64 mH

2

F.E%ﬂ

11-2 A UL UK B % v i e R 8 R P O, B 7 A B S 7 15 — W [ B L O T 7 A
4 T AR O, R, KT R — K D R O — E R SAE 180° o X RG 7 AR BEARAE AR
ARBREET, R T -KEBN _KEREHER D EEMEFLTRAEAENHELRER
B R RPN B AT AR A R &R e

4 s9m

11-6 #MEHRML =6H.L,=4 HM=3 H &L, Gk, KL SEHEERE,

11-7 & 8, &L G, KL, WK
o R AE
5
(74

11-8 B 11-20 FiREm 2,5 FTF
Bl 5 A ER B H R —A7

(A) j10 Q;(B) j5 Q;(C) j1.25 Q;(D)
j15 Q;(E) j11.25 Q, & 11-20 %>/ 11-8

BOEMNERS MBS

MFE—NARAHERN — X B R, E 11-21(a) B, 7T LA
EAERBERE T M&RAESBES, A 11-21(b) Fim. T HERHEF X F
MEFEBRBREKXER




F+—F WEERMEBXER

A 11-21 BEsmBREH T RS8N

B (11-6) \(11-7) BT 5, % Fan & 11-21(a) Fs#8 -8 Bk, Hoim 4
VCR H

di, di,
u, =L, E-'. m
di, di,
u, =M E+L2 m
M7 TSR E S, h KVL 5
di, d(z,+i,) di, di,
u, =L, I"' b T=(L.+Lb)I+Lh FT

. di, £ di,
=L, —+ (L4 )—
Uy =Ly & (L, °)dt

H S AN 0 e BITSRAR T  35 Bf 5 AR
L=L-M
L=M
L=L,-M
SR 1121 ) BT e B s I 2 3 0 6 DU 5o M O
SR,
R AR SR T A B R R A —— TR, B RIS B
o B T — R T s AR AT, 1B 6 AT IR, A A AR
B 11-8 BRI 11-22(a) B o B A A LS.

11-22  #] 11-8
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ff FIRHE 11-21(b) A& g, AT 75 70 B A0 45 5 e B A 1 11-22(b)
B o ARIE— MR EKE B kv 18
. [R1+jw(L1—M)][R2+jw(Lz_M)]
Z,=joM+ :
R, +R,+jw(L,+L,-2M)
Bl 11-9 & 11-23(a) i~ R B #8748 & 2% (auto-transformer) B }% , H 9 1 %
MNEBEELFR ERH— B, B, X P4 B A 58 ) 0 SR AR W) (7] 42 o
DREEFFROAME. BXWEKBENBEBRSHNR L, XL, ENfZE RN

M, R R FHR L FL FFEN R,

A 11-23  fi] 11-9

MR AAHTRESRER, FECRMME 11-23(b) Fx, I8 H S8 &
MRS SIEXHRRARER, X2 E KR EEEERER LR
#, 58 11-21(a) Fia AR

HRYEE 11-23(b) A 3EFR 2] [ B 7 B A

[R,+jw(L,+M) +jw(L,+M) ] I, =jw(L,+M) L, =U,

—j@(L,+M) I, +[ R, +jo(L,+M) -joM] I, =0
Bp

[R +jw (L, +L,+2M) 1 I, ~jw(L,+M) I,=U,
—jw(L,+M) I, +(R, +jwL,) I, =0

M sm

11-9  #EFE 11-24 R B e A BT AKX R

[R,+jw(L,~M) ] (jwM+R,)

L i R,+R,+jwL
21+ 2
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11-24 2358 11-9

E 8 ESsH VCR

HARAE I 2% (ideal transformer) & —# XU O B3 BT, B IR &2 B L Frgk L2
FEHMBTRA, EHBEBEMMAE 11-25(a) . (b) Fim. SHBEEBETHH
HEMFAE, BEH—KSH AR —1FRZ A Z H (transformation ratio ) X [ H
(turns ratio) (I HE ¥ n, MAR L, L, MM ES% ., ZE 11-25(a) # Fix [ 4 ¥
MEE BRHSE T, BEEERNE LR

u,(t)=nu,(t) (11-32)

iy (1)= —iy (1) (11-33)

(0 i) i iy
-0 o
+

+
+
+0

uy(2) w) ' Uy

1in
(a) (b)
B 11-25 FAEFER

AR AR R, AR E K bR AT, XA K u, vy, iy BA
ERAIBY L, LW MR EEEERN VCR, BR, XRAE ML
A A BETESRE—FMEEATH, REFREU ERXHAERZRIE.
R R/INE RE T, T S BT 5 A R R R B S A TR M . RIE R A&
B LR AR BA KRR

EHRER/E—WERH N, KEHCH N, , W O

o lin

ol
ol
ol

N
@ %‘*‘:“#MN—'ESL%@% n, & VCR X5FHAR , flwH (11-31) XEE uz=%ula
2
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n=— (11-34)

(11-32) ((11-33) AR EE 11-25(a) TR EE BRSE T H
MEZWVBEMHESH. #T i BARZRAAL,u, BIES 5N R7ER
B, T u, i, BERAXRKSE M, 8 u, WIESIHEAER SR, u, u, KL
ENAE, MR, BEETESRUANAEEOLAEFRE, ZIERE
(nonenergetic) TG o M — YK 2% M 4 A B9 Th R & 3 AR BE M — Yk 4% BBl 0 11 B 1
o MEABZ ¢, NA

u, ()i, () +u,(t)i,(¢t)=0 (11-35)
INEDEEFR A I 2] ¢, A— R B REBHMBM AN RHEMRT, B, &Hu, 5y,
ZWHRIE, W i i, Z R R, anfE (11-33) R

IR ERE u, M u, ST 10X [ 2 SR UL IESF AR, T 4, Bl - " S

i, an & 11-25(b) frx , M #AEAE E 4% VCR 4
u,(t)=-nu,(t) (11-36)

(1) = —iy (1) (11-37)
n

BEZESAEFER, E—FMECIZTH. EEBEAS, BRAZER
BRUHAKEEANERAS BXFSHAEREEMEBNIEM, EHFA
RE{L KL, ERRREZHEME (11-32) ,(11-33) H(11-36) . (11-37)
WA AR EZEUEBRRZEHRBEARXR, LBEXKTH, 0H
BT, A My R, Bk, o IEEAZEER B AGMET
{5 3

BR EEZRS, ERBEABTESHNL VCR AR AT LR IR 4 H Xt 5L &) AH
'K,

FESH AT AR SR LI AR PR 4% 1 [ L A, 90 2 2 70 1 X L O R P K O ) L A
SRERME, HERFEETHEMNNSE T MS5ELTMRENE. £YH
R EERAEET RN EE(B3H) B, XRAET o RE
HE KR, AABE -EHEHEN AREZ -~ SEEAERARM, & E
BYERE—ENSHFEHFRATUAXNBARREN. B @Ko —9 59
Pt B BRERE TSE T W EHTH, KGR (BHE @ AL 7%
SEFERBERE, fln BEEER - _KERARRFAHELRRHERS &
MBS E T A RE . SEYELERRY, MR LSRR AR —FfEENRE,
AR SE T EMABE, KRFERGEEEX—S% 77 [ B RBRE
PRi&OL o
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11-3 WRZEE 11-25(a) . (b) i, S % J5 [ 5 & o B 4 7, 6] 20 48 48 IR 4% 19
VCR i ?

A 533

11-10  FEl FEAE R0 E 11-26(a) FiR (E iR MK OEERGESERATS, ILFE
1-1) B — KB EHRLE R 220 V, HEH 600,65 K THE KB EAMEREH6.3V,2715V
F5VHER, TRGEHAMBERN NS D7 X—REREEED? HiemEErEsEE,

N, 63V
o—
275V
N2 11 I,
220V N1§
N, +
275V U, C) []R
o_

Ny 5V

N

(a) Z38i11-10 (b) Zr3J@i11-11
B 11-26 %> @R E

11-11 A5 R FFRAR AR A Bt AN & 11-26(b) B7R , B8 i A 24 {H 1, = 100 mA |
REABE R=2 kQ, — & . KT E 55 7 400 F1 50 [, 55K — UK A0 SM i3 W s IR
X iH,

(12.5 mA .1 600 V)

BT E SRR TR R

FH b T R 2 AR A R AR T AR B B A R IR R OB L R KN AE AL, B TR
ELA X PIJ7 T 89 1F A R T [4] e A8 ke A el BE /NI PR
WRFEE 11-27(a) Fra B KRS8 — KB HE R, Wi T

; ; U, n2u1
i, =—ni,=-n| —| =——
( RL) R,
[
u, 1
R;=—=—R, (11-38)
12 n

E 11-27(b) s,
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iy i i

+0

u; Uy =R,

=
=
£
—
™
L (S

ol

(a) (b)
B 11-27  FA8AF FE 2% /Y e BH AR # 4k A

F AT L, S R BH R, TR AR AR IR AR B0 WM, 2R R AR — W B A L B
R, R,
Eﬂir?o HEEEREERERERPOEM, R, BRI, MR n>1

(N>N,  BIFHEAEFR4R) , i B AR U5, $RE 8/ s 2R n<l, s BHAR 3T , $0ME 38
Ko HLBLIREE , A T KA ) — 320 BT 45 B4 A L BELJR 980/ 9 5 DA I M 28 4 — 340 BT 7%

R,
A B A L BEL A2 3 K o ?Bﬁf’ﬁ:@(%m R, Xt — KM E) 47 & (referred ) B FH

IEFKRRAR 5 Z WM BT BTN Z,(jo) , W — Y0 8 A BB, 3=l
B Z, X — e I & BT A

Z,(j0) = —Z,(jw) (11-39)
n
B, 346 2 38 2 LS ML K OB
BI11-10 A TRMAEL R, % 10 kO, 58 R, =10 0, % fURAE M B IE

WIRBRAINE, i §9-7 AT, RPN 5 R RA PHAR S . T AI AR R AR R &
B RARIRICE, BHEMBEME 11-28(a) FiR, KR EAAZEERME L

—

I

Ug

LN
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FE s BT RSk RE B WA B, BRI AR I %00 0= 0, Bfin SRR AT Rk A
L1 2w R ] = ZT ZARE 0N |+ 2T F 5 AW AL ] (12-35)
A

FIBREWBL] = > H,,X,(s) (12-36)
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I(s) R i(t),t=0, |
RIS)

sL 6@

MIWQ
.
L

« S
| f‘\+
Y
o
l\
W
&~
o
S

B 12-11  fi) 12-12
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d’i .
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BL(13-2) KA (13-8) K, 75
-U Y=yA e"-yBe™

. ] (13-9)
-1 Z=yA,e"~yB,e™

HUMERZR I R LR R R « RS, HIRERSIL U=0,,1=1,
W ey (13-7) B (13-9) K43 5l 7] 1%

I, =A+B,
Us=A2+Bz
> (13-10)
-U.,Y=yA,~yB,
—isZ='yA2—‘sz
lﬂu_tlmitﬁfski@ A] \Bl \Az sBz il[l—F:
1 5. ¥ 1 ,
A,=—( IS—U,—) =—(1 -0 /1)
2 _y 2 s s Z
B ol i +U o I +U :
= 2( s 8 _y) - 2( s+ s 7)
17 s i 1/. .
A2=—(U!—I = =—(U_1 /5)
2 Y 2 £l s Y



WE SHESHERIFEN

z= % (13-11)
Al Y

.
1,. U,
4=3{1.7)

B =i U,
=712

1 . .
A,=—(U -1 Z
22(5 Z.)
B~1(0+iZ)
2_2 s s™e¢c

Z, f;ﬁjbﬁ‘li Eﬁ#j‘ﬁ ( characteristic impedance ) 5%, i BHL T ( surge impedance) , LA 4, |
B] \Az \Bz fbA( 13_7)it9?§:

PRTLEAYR YRR I
=—__.+ —_—
2z )=z )

o I .= . 1 . .
U=7(US+Z(‘I s)e”"+?(Us—ch s)eyx

I XL 1t % R 5
%(e"+e'”)= cos h(yx)
1 yx —yx\ _ s h
7(e —e " )=sin h(yx)
AT

. U,
I =1 cos h(yx)—-——sin h(yx)
Z, (13-12)

U=U cos h(yx)-Z I sin h(yx)
AP« M RERIROER . v & Z, 45 (13-5) XK (13-11) K5E

LSRR A B O R« R R, EREBNORL U=0,,1 =1,
H 2B K HE 5 T 75

-



F+=% HOLEL

RTINS Y LA P
=——+ —— e —
sz )2z )

- ” |- 1 1 . .
0= (U +2,0 )em+—(U ~2.1 )™

(13-13)

JH XUy £k R B3R L AT A%

" & U,
I =1 cos h(yx)+—sin h(yx)
Z, (13-14)

U=10,cos h(yx)+Z_I sin h(yx)
A« A B YRR

FAR Ay RAFREBLEL Z, B0 RIE ERAA SRR WS H,

Bl 13-1 BB LML RS EE =1 100 Hz 6 5 R=0.053 Q/m,L=
0.62 uH/m,6=950 pS/m,C=39.5 pF/m, RE LM BN EZESEHTERL
ERMEEAMERN 165V, (1) BRZ A& H A BEH & BB (1L
#);(2) WREZ AR RBERBEN R E; (3) KRZKELK 10 em BJFI
TR 8] # B YA (B B O SR Ak 12 S ) AR TR R A L 2 A

& (1) m(13-2)K

di , !
—==(6G+jwC)U
dx

=—-(950%10"?+j2mwx1 100%39.5x107"?) (16.5+j0) A/m
=-(0.016+j4.51)x10°A/m
(2) 2 1 40 i K Ik B v, 0466 B2
J2(0.016+j4.51)x10°A/m=6.38%10™° A/m
(3) Xt 13-1 P e BEAE R, i (13-2) X, /148

I (x+Ax) =1 (x)=AT (x)==(G+jwC) AxU (x)
BB ZALIELR 10 em S & E] BB MARE K
0.1(0.016+j4.51)x107°A
2 o, YA A E R A AL 22 A R arctan(4.51/0.016) = 89.7° R L JLF 2 —
YRR

Iﬁ &3

13-1 ¥HAEERRMIESH.C=0.06 uF L=1 mH,R=100 O .G=0, &7 L KFHFEm,
FEYERESL Z, B9 M M -22.5°7
(15.9 kHz)




ME SHSHEBBRIFEN

5 13-3 IR

A (13-12) 8 — XA E R KK MM AT, HixX s

U IR sin h(yx)
cos h('yx)_U" ch"cos h(yx)
H X i £ o %50 4 P B AT %0 2 24 x— o0 B, cos h(yx) Fl sin h(yx) #B i F T BR K, i

He{E sin h(yx)/cos h(yx) #F 1, FHitk, 115
0=U0,-21,

U
R —=Z = /i (13-15)
i Y

A I AT R < AN 9 T PR £ i1t 2 Wi i 17 0 e, 2 2K O F A BELBL A %6 T iZ e
A 4F PR
Hy (13-12) 3k 7] 1, TG BR A 26 Y i O WL R R

I=1 .[cos h(yx)=sin h(yx) ] = i e
} (13-16)

U =l']§[cos h(yx)—sin h(yx) ] =[./“e_”x
0 A S|

=7, (13-17)
i

I B A 2R AT fo] b v 42 Wi o B O BT B 55 TR SL Z,
TERARMEERREHTEMAEN T RSB —EHH 8, He L Hh
y=VZY (13-18)
HFZ.Y —BAERHy — B AER TR atif, a B R TR A IEREH
EWE R L ER. & Z=R+jX,Y=G6+jB
y=+/(R+jX) (G+jB) = a+jB (13-19)
o Ml BB ZE [ m] "o o A% FH dB/m 5 Nep/m;8 & 807 W% i rad/m,
HH B EEREN o F1 B, RHE(13-19) X, HEFEF X=0L B=wC A8
lyI*=a’+p" =/ (R +’L’) (6*+07C")
Y =o' B 4208
=(RG-0’LC) +j( GwL+RwC)

H BL BB R R A



BE+=% HIEHZL

“:«/zl[ V(R4 L) (G40’ C?) +(GR-0°LC) |

,3:\/—2—[\/(3'+a)’L‘)(C’+a)'C") ~(GR-’LC) ] (13-20)

MELMEN R.L.CHGESH BT ES o« M. R.L.CH G RN IR
SEALEEH y=atiB U RFRPER S Z, W MMM RIS 8, C naTdk . ©
MEZHEN T HGR S8 . RS8R st i 2k i PERE .
FIA « B Ja, LRRICER (13-16) A Al &K
t =7 e e
(13-21)
U=(:fse_"'e_‘ﬂ’}
LA E R 1], HC B (6] o i IE K
u(x,t)=+2U e cos (wt—Bx+yr) (13-22)
EBER ¢ B9 B, U « B9 BR B, AR L R AT B, B AR — R v =x, K
WLEE u B R BLE R ) i ESX R B, IRAEAERE —BF 2] t=1, REE u, R E
TR T W I SX A AL TR B o TR A . R THMR  7EIE 13-2 h 2 TSR
FIE 2 IR RS =00 , FERE WM (x=0)ABERIT (K ¢=

90°) EVA A HIEN i, 1ES —B % t= %uef,z{&ﬁaﬁsﬁmmsmﬁdx

0 IR R A 1 =0 m@%amtt,eﬁm&%mmzaﬂ%o AT,
L FE w0 J— e DA A 6 3 P 9 O 7 0, B R E WA

u i |

e ———
e i %,
—
-

B 13-2 ERKL EMEETE

T € L AT B A% 1 A L R o= 0, R u B R — A
IEZE . FETX—IEREE—BRABEMMYSRBHEE. MR
[IBEIE] ¢, A ¢, +Ae, O TRIFHOL (wt—Br+y ) AR, BT ¢, T A, BT LABEES
x WAUAHRLHE AN Ax, 75 B

wt,—Bx+=w(t,+A1) =B(x+Ax) +i)
9 wAt=BAx




ME 2HSHEBRIFTHN

AR
o Ax
B At
R BF 90 4 A9 1 0 5 DA 3 i B0 4 WA o 1% 48 ) 8 82 1
R Dl (13-23)
a—0 At B

AL B A RAT B A A R BE o el T X 2 (R AR A B 3E B, L FR R
FAAL 3 B, TR PRAH 2

TEPE A4 5 1) b, AR AL AE 22 2 MOAH SR I AR A BE B AR M B4, A A R
mo EARK

v, =fA
RA(13-23) X718
o 2uf
—:—:A
B B &
Bp
27
A=— 13-24
3 ( )

Fefelit, i (13-21) KB AT 88 B« LRI EMEK LA E v, B R KR
6 2 Heom d AT B, IR IE B B .

B 13-2 THESZE K 100 MHz (R RIER S, KIES %0 R=0.098 O/m,
L=0.32x10"° H/m.G=1.50x10"° S/m .C=34.5x107" F/m, &R %L 54 10 4%

¥R Z, .
& h(13-11)K
ce /R+ij_\/ 0. 098+j(2wx10°x0.32x10™°)
© A G+jwC Al 1.50x107°+j(2wx10°%34. 5x107"%)
0. 098+j201 201 s
= = x10° Q
(1.50+j21 700) x10 21 700

=0.096 2x10° 02=96.2 Q
Z ERCAh—HBE, HAEHR 96.2 O, FZLAFERN TR LE, B HELKE
far sk EEWORE S AT, (LA, 2 A9 EFT I, B AT I SR (] 4 5 B ?)

Iﬁ &3/

13-2 ZEFEELEBRERL L, 125 MHz {55 WEJEE R 2.1x10° m/s, Ri%EE
BB A B AE 258 SR it A H L %X B
(1.68 m;3.74 rad/m)

>\b@i)e



BT=% BB

5RE S

ERREERBROMABIET Z,,Z, HEKOFEHEY, 2 §13-3
Bk, AMERMR . RERERER S LR KL Z HHA—BRFERTA Z, 1
ARKE, NEEwmE, I BRKE, B, SABRRAZER, 755 R
Z., HUICATA BTN Z WAERKES, R RRIRFERRR Z,, WZA
REZEZWOBMABPHR Z,. §13-3 IRAXREREKEN —LHMER,
n(13-16) 5, (13-17) X, WAGEH o B E S o W #R R LUAH S o, A9 223K 3 1)
e W i 1 18 B0 80 IE T

an SR 4 4% i 2 9 B WO BT 4 R BRI BB SRR PR BELAL Z, AR AR U AR OX AL S
KTETEERED,

MR ABA LR, FRRBEE S KRS, I5 B 4 o 5 1

TAERA BRI, Mk, T4 (13-14) Kb U, =0, A48
I.=1cosh(yx) }

] ] (13-25)
U,.=Z_I sin h(yx)

EBRF x RAEYORIT IR TH, H A TR se RREBRE . Bl ia e,
K% v R A BSTIE N Z,,
U
i x=1
EXARFWMABRNEROKE L FH X,
ORI REEN R ERNERERERERFT AR XXMUT
B RRMBEAEN RAEELNRH AR, BRREKTCEMHHRKEZHUAR
RERFAR .
A M P M RS IR T E B T MR LR B A% . LA IR 9 B, 7E
TE R A £ r 0 L T Ry 2 326 i ) MO U AS 4R B, E A0 WA IR . X — LR IR
ATRR AT SR AE TOPR I 46 b B B & 3 v 5 — A PR BE R0 A I, D AR 3R S
B 04 % SC, AL FEAT T B 2 L AN AUA T o R R SX — A RO N R AL —
SAHEEFEKX/DMEE TEEROBEFE. B13-3 XRUX—HFR. B+HH
— [ 2o A 48 0 B R B, HER/NRIAR 248 REZE B A0 5 A ST BT . XBERA

Z., =Z tan h(yl) (13-26)

D YR AL 00 T B2 5 5 0 8 2 351 B o B R 0 AT R ICRRA TR ) . U R AR B S
MU R R .



ME 2HSHEEBHEIFEN

u

B R % B
Aaril %unm%

\ -=::'—7'—\
s By o7 e a0

—_——
—_——
-—
-

5
Bt B g 2

A5t

Astiss | FRGER
-¢==:2L_:BP
S~ ¢ N

o x
P S b LT

—_———
Lo
-
-~

R 5t
B 5 e 2

B 13-3  FERAAS 8 A 221 e g B Ak S 5 B 1 L

B A T AT B AL A R B U . TR B O AR R, BT O o A T 2 R
FEWL, TE A0 A ST 7 1 A B W SE W — R . T 4 B A A U O R T8 BT 3
YrERE Y, HECE, AE AT B A A D A T PR £ 5 B 3 RS R I W
B 13-3 o 7 S o R GO WA (. PRI 13-4 U3 B T b FE L A AME A °F
ISR AN I . ECPR IR A Feor UG L A R 0 e P R P 40 A AL«

R B I

|
A

|
BB iy Bl
B 13-4 HE BIEABEF TSRS AL

MLk B %R E AR IR % C BRERERAN R, TR K
HUE B0, TT B F (13-21) R, 405 0 e R | 6L 9 69 2408 0 7T
(13-14) KRB, @TF U,=0,H48

U,=Z, I sin h(yx)
b 2 R KRR, DLy = atiB AAATE
U,=Z 1 sin h(ax+jr)

_v_




F+=% BYOLH%

=71 [sin h(ax)cos h(jBx)+cos h(ax)sin h(jBx) ]

FE?:
cos h(jBx)= cos(Bx)
sin h(jBx)= jsin(Bx)
[ e
U,=Z,1 [sin h(ax)cos(Bx)+jcos h(ax)sin(Bx) ]
ARMER

U,=1,|Z,| |sin h(ax)cos(Bx)+jcos h( ax)sin(pBx) |
=t |z, ]\/sin hz(ax)cosz(Bx)+cos h*( ax) sin®( Bx)
=112z, |ﬁin hz(ax)+sin2(ﬂx)

=11z, |\/%[cos h(2ax) —cos(2Bx) ]

Ufc=%lf | Z, | *[ cos h(2ax) —cos(2Bx) ] (13-27)

B (13-27) XA M :x=0 B, U, =0, 24 x Himad, =X b i 58 — T BE Z 38 K, T 58
—WREE R E A IE KRG, FERE 13-4 h&R B iR BIfE L. X (13-14)
Sk

I,.=1 cosh(yx)
LB RE R

I“=1,\/%[cos h(2ax) +cos(2Bx) ]

Ii=%lf[cos h(2ax) +cos(2Bx) ] (13-28)

HRAREF TR HIERME 13-4 P& C Fim.
BB IT BRI, e b oA RO B H U R S B A T B A 5 R R A ST O
I, LA R IT B AL e A F R ZOR . A BE R

18 IZ |«/ [cos h(2ax) —cos(2Bx) ] (13-29)

ERFHTEBXIMELSE 13-4 #iZk B FinMEl, TR oc RmFFBRE
HEAME R

UOC=U,\/—;—[cos h(2ax) +cos(2Bx) ] (13-30)
ERFHEELSHENSE 13-4 €k C iR, JFBat, & 2% %A

_v_



ME SHSHBEINTENT

FELHL,iEH Z,,
Z, =Z cot h(yl) (13-31)

7 R B PUAS DT BB, A& 54k b BEAA A ST B th A RSB, 5 A BE T Bl 4%
B BE LTS, — A BE TR ZEXFERT , AS BN -0 RE
Bl B 5 B T % % o el U, B ORG, £R R BIT A5 B B Th 300 L DT BE B DR /D AR RO
B

B 13-3 FEEGERMERE, BBREZEREK 500 m, 76 7 AL FE S B RAT
B ERG . BEEERN 250 V, B ENR 220 VM HEHE, ARERE
B G R R T R R

# LI R, WA B (Np) B E LR

[
1:{%) =0.880
N=0.128 Np
FH B
w=—Y =2.56x10"* Np/m
500

Bl 13-4 BAFTESEKN RPN (700-j150) O, T/E4 % 48 kHz,
R EENSE TRHREES. SlmTFERLNGESEERN 10 V(ERE) .8
kHz, KR A B RHBLURGSHE@AEHENNE,

B EEENEAMEDE TR, EmA SRR

io 10/0°

~700-j150

A=(13.7+j2.93) mA

WADIR
P=PRe[Z,]=(1.4x107°)?x700 W=0.137 W
H13-11)XATH Z, AEBERHAZLHO R M G AHRIF, B (13-5) KX
AHZEZHEREREARAAT, SARBHMEEXARR.

P4 s9m

13-3  RI5EHKAE 1 000 Hz BY M W ¥ B o K 1.5%107" Np/m, HREKER

50 km o £ L AE 1 000 Hz B (95 A L 650 mA (FRUE) , IR F A RS WK, [
MBE B RA R ERE D7

(0.36 mA)

< PrR—
=
=
R



£+=% HaLH%

BEE =5 =2

R=0 Fl G=0 B 5L LR FR N TTHFE L (loseless line) . 7E LM TH
BT TAEFREE, At oL>R,0C>G6, TEHF ML L b o B e i 2
i, AR UM AE B e T AEL . B 13-2 iR (e ik BB A S 0L .

B (13-5)XAT %0, % R=0 A1 G=0 i, &3 % %K

y=v/(joL) (joC) = jw/LC

I
a=0,8=w/LC (13-32)
B (13-11) X" 51,2 R=0 1 6=0 B}, Ktk BEHT

Z,= /j:f—g=\/% (13-33)
AR PR BE T S8, A S T — A Sl B

B AT BRI, U =0, 05« BB AR, W (13-13) X AT 184 E o« 4b
f4 e, 975 0 B Ry

v [ Fek bt . 1 !
1 “=?( [, e%+1 e")=1 cos (Bx)

i (13-34)
Uw =7(Zc i e? -7 i e Y=z I .sin(Bx)
B i, =21, cos(wt) , | x Kb B 37 0 B FE 9 B ] B %50 K
i, =ﬁ1,cos(wt)cos(ﬁx) (13-35)

u, =v21I, | Z, | cos( wt+90°) sin(Bx)
Emwﬂﬂﬁﬂﬁﬁn=m%JuWL%ﬁﬁ@ﬁﬂ%kﬁﬁ%&ﬂﬁﬁg,

mmmﬁﬁ&ﬁmm@mmwﬁﬂ%EmW%oEx=%%§¥mw;mﬂ%m
B R P O D TR, T P 2R A A R B B, R AT
iR WS Pt B} 18] 4% F s AR AR 4k, ﬁﬁ&ff’ﬁﬁﬂ}i{ﬂi (standing wave) ,

B (13-34) 2T 0, R4 2 e D 2 o 202 ol 3 A I EL S 26080 10
NS ST 0 5 SR R AR B B

2 S e A I ) TE 0L AR 4R O A BHL AT
U..
Z e =jZ tan(Bl)=jX (13-36)
[sz- x=r

— g3y



HE SHSBBEIMNEN

ﬂﬁ%ﬁ—ﬁ%ﬁj&nﬁ%ﬁ—%ﬁomalysﬂuémmwkgjmp

0<z<%a¢,x,jmz'&; %<Bl<w,ﬂﬁﬂﬂ%<l<%ﬂa‘,X,jjﬁ'féo AR, 1 pl=

N 3
w2 IRE L= A B 2, = 0,40 2 T AR 2 L= IR U=
A 3A
T M2 = e M TR
ZSC
In .
4 /)
O~ = [z mSn 3w :
4_12 L B z,

B 13-5 4R TCHRAEL R AR
B IF B AT, 1, =0, (13-13) R AT 78

IFER A TIIr U,
I°°=2_Zc( U,e"g'—Ure"B")=jZ—csin(Bx)

(13-37)
. | A « ; .
UW=—2—( U,e™+U e )= U cos(Br)
B u,=y2U,cos(wt) , M|
U
inc=ﬁ—rcos(wt+90°)sin( %)
|2, | 4 (13-38)

u,, =42 U,cos(wt) cos(Bx)
ATLAE Y ZEXFPAE OL T, A 000 0 e, P A 0 2 el i W A [ ELAS 3 0 B9 A 5 B 0

ST, B T DA B o e, O L e 45 2 7 = —}{{557"
&t;%ﬁﬁi&ﬁ*ﬂ%ﬁ&ﬁﬁiﬂﬁo\%\% .y

_v_



F+=% ¥otE%

e o I Y TC 5 RE LR B A BEL BT R
UOC
Zo=T,| =riZ.eot(Bl)=jX, (13-39)
S

AR Z, R, R/ RS LKA X, WA 13-6,

ZOC

ENE]
J;[;"'
o

pl

TE]
=
N|§

It
bln

13-6  FF B To i #ELR 69 5 A BH 5T

AR R i 4 B BT B B TR FE LR, Ho A BT B A B R AR
FRBET A, BN, KE/NT A/4 895 BT FEL 7T LU R AU da B, T K
INF A74 K FF B THFEL AT LARRABERE . \/4 NWEREHRER, i FHAE
ABPUATRRA, AT A X IEMEBER T

A/4 B TARFEL AL ] AR SR AEfE i 5 T 4R A B9 D e T 44 , AR & FEL U AR 3 )
. BEMBLMFEETIN 2,1 ° z,
BEBLN Z,=R, MEME Z, 5 Z,,IL

B, EERENEICRMAR Z, 2/ A e
A A4 BRI E Y 2,, FEeTT
P 13-7 Fi R . HEE (13-14) 5L AT X s
ROLEWHRGLZ WA EBRR
B4 A BLHL Z, ’

2 n U _0,cos h(yl)+Z, I sin h(yl)

)

U, .
Z—sin h(yl)+1I ,cos h(yl)

¥ Z,+Z tan h(yl) Z,+Z tan h(jpl)
"¢ Zytan h(yl)+Z, " ° Z,tan h(jBl)+Z,

_v__




ME SHSHEEIMFEN

Zz+chtan(27“ %) Zz+jZCtan(%)
:Zc 2 3 :Zc
g ™ . m
JZztan(T 7) +Z, ]Zztan( —2—) +Z,
BT tan(%) = , 17
z
Zi=Z—2 (13-40)
VCRCR R Z,, =Z,, 8 A/4 TCHFRLR 1) e M BEL BT AL Ry
Z.=,/Z,.2, (13-41)

Bl 13-5 04X 13 FEAL Hi 22 A o 0 B, TARMRIAR O 200 MHz, R BE AT A
(73+j0) Q , AR ILLR i A BELHT B SR L BB L
g h(13-35)5, M AR

Z.=jZ an(Bl)

H Bl=(%) (0.4A)= 0. 8 rad
% | Z, =iT3tan(0. 8m)= =j53.04 O
BAFRMEH Y THE

1 1

6= = 3 F=15 pF
53.04w  (53.04) (2wx200x10°)

IZI %3&

13-4 \/4 THAERLK A AE o B, BHER 73.5 Q, SRR REBIIARAS, M1V
(28 E) i IE 52 L U ) , S A HRLA D 15 mA (CRUED) L3R (1) ZEHYAFEREST; (2) AR S
R R TR AR 22

(70 Q;[F#H)

13-5 NFHH 50 Q BfE SR, %N 1 GHz, @ R HEBH B R 50 Q MERKRE 75 O
ARG, NIAFCH H 6, R LS M EEA — B A/4 BMAEL, RILK 10 Fe ok
PLRL R 2 /07

(61.2 Q)

13-6 2.5 MHz {5 S AN T 125 m KBTI FEERKR, Ao A8 S THSEETT. W
BEEESHEKA 92 me (1) W80 E K 17 5 WA T 12 4 48 10 Bk 1] 5 (5 5 235 5 30 a9 B
HE 5 (2) FE R A I I 4k 0 i 5 R i v R B AR AL 22

(0.54 ps.8.5 rad)



Et+=% HILEZ

20> - /4

13-1 KR HIERMAN T AR
Z,cos h(yl)+Z sin h(yl)
Zcos h(yl)+Zsin h('yl))

U,
Z;=—=1Z,
L
H IR KB, Z, o R BT, Z h 15 5 2 0 S PE BEL B o
(1) #5355 % 26 5 oo TF B i A 0 8% B5F PO A BT 20 B0 R Z 0 D Z g, SRAE

Z =m
tan h(yl)= /Z./Z,
(2) Heol 35 15 M 4% 24 £ 0k 3 T B B R BR B B0 B OABH BT 4 B R 750 /57° Q A
420 /-63° Q, #WCOR TR A 300 Q HFH, KR H RIS 2 mW Ih AT T O AR E .,
13-3  EHFELRAR RS 50 O, — o 48 B, 55 — w4 85 Q ff [H 40 &1 8 13-1 fF
7~ 7E ab Y ab WA BHPT A 75 Q, TAESIE Jy 44 MHz, 3T B R EML

13-2

#

300 mm |
|

|
|
O
a

=-—50Q 50Q—= 85Q

—

A 13-1




Wat A HY, RAEMNE

YL AR R ST AT IRT , AL S R . ATELRB R, W
AMESEERENMEENIEREZH. TS5HRBEIRFRSGHEH. EE
DA S XEEE R % o

I ®FER
A-1 FEA-1 iR _imMENBAERESEMBEBRHYSHE U MR, N ( )
(1)2Vv.20 (2)2Vv.2.22Q
(3) 7V.20Q (4) 7V.2.22 0
20 40 . 4
+ ) ]
3A CD - 1IF_
u N
2Q 1Q
s
BA-1 - B A-2

A-2 B A-2 iR g, u=y/2sin tV. i=sin(1+45°) A, HHE N N8

BEKA STl R ( )
(1) R=1Q.C=1F (2) R=1Q.L=2 H
(3) R=0.L=2 H (4) R=0.L=1H
A-3 BHi=i +i,, H i, =10sin wtA,i, = 10sin (2wt+90°) A, W] i KA %K
{1-5] ( )
(1) 20 A (2) 2072 A

_v_
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8-10
8-11

8-12
8-13

8-14
8-15
8-16
8-17

-4.41e " +5c0s( 16t-28.1°) V

(1) (a) 6.236-j7.080
(c) 13.07 /127.6°
(2) 100 30°%%-200
(1) 5/-36.87° 6/15

(b) 208.8 / 67.59°
(d) 4.370 /-101.3°

-90°

)

(2) 10cos(wt—53.13°)
10cos( wt—90°)

22 cos(wt+60°) A

(1) 103.1 cos(wt=75.96°)

(2) 9.146 16.62

12. 26cos( wt+65.94°) 100cos( wt)

49.73 V 91.07 V

3cos(1 000 t+30°)mA 0. 6¢cos(1 000 t—60°) A 12cos( 1 000 z+120°) mA
0.637 H 318.5 uF 5Q 10 pF 2.631 pF
(1)200 0058 (2)5/10°Q 0.2/-10°S
(3) j20 Q -j0.05 S (4) 5/17° Q 0.2/-17° S
(5) 100/30° @  0.01/-30°S  (6) 10/-152.62° Q
(1) 160/8.1° V 120 /98.1° V. 0.8/8.1° A
2.236¢c0s(t-26.56°) A 15. 68cos(1+63.44°) A
2.236¢0s(2-116.5°) A 1H
(2-j6)A 10A j10A (12+j4)A

J2U, cos(t-45°)V

3. 162cos(2t+63.43°)V

(1) 17.86 / 26.56° V
0.8944/-63.44° A

(2) 14.14 /-28.7° A
2.828/ -81.8° A

(3) 35.36/ 45° V

6.326 / 71.57° A

10cos ( wt+143.1°)

1.786 / —63.44° A 0.893 /116.56° A

7.07/-28.7° A 7.07/ 61.3° A
79.06 / —18.43° V 35.36 / 45° A 25A
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8-19 A=2-j7  A,=3-j9 A,=-j9
1. 30cos ( 5t+2.49°) A 1. 24cos(5t-15.95°) A
8-20 6.313/-18.44° A
R,-jwC, R}
1+w;CIR;
8-23 (1)50Q 0.0577F (2)3Q 29.33H
(3)3Q  0.125F  (4) 0.02 F

5
8-24 (1) 1.206 Q 1.035 F (2) TS 0.143 F

8-25 1.25 mH
8-26 Y=(0.265+j1.868)S

8-27 (1) U,,=12.41/-110.67° V  Z,=(2.44-j1.49)kQ
(3) 6.851cos(120mt-141.17°)V

8-28 U, ,=0.894/93.44° V [, =05U,  Z,6=0.89/-26.56°
8-29 j0.5V  (50+j50)Q

8-30 7.07A 15.25A 1A

8-31 7.07/-90° A 15.25/0° A 1/-45° A

8-33 6A

8-34 u, AT u, f4 135°

8-35 1A

8-36 10A  14.14V

8-37 10A  141.4V

8-38 %-—arctan(wR,Cz)+arctan(a;R,C,) R,C,=R,C,

uR,U,,
R +(1+p)R,+jwCR R,
8-42 2.512cos( 1000 t-11.04°)V 2.174cos(1 000 t+121.67°)V
8-44 333 O
8-45 (3-2.5¢")V =0
8-46 4 A -2V

FhE

9-1 5mW

9-2 7.68 W

9-3 (1) 80 pF (2) 80 pH

9-4 (1)25] (2)25.25] (3)31.41]

9-5 312.6 var 560. 7 var -518.2 var 436.6 ] 259.1]
9-6 (1) 6.15W 4.61 W (2) 8.68x1.24=10.76 W
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9-7 p(t)= Ul[ cos(2wt+¢p) +cos ¢ ] P=Ulcos ¢
9-8 (1) 14.44W  14.44W  (2) 28.86 W
9-9 225W 257 V-A  0.875( AT
9-10 (1) 10/-53.1° A (2) 800 W  0.8(HLZH)
9-11 -1155W  1155W
9-12 (20+j10)Q 2.5W
9-13 49.31°
9-14 512.8 /26.55°
1
9-15 20  F
9-16 1890 W  367var 1925.3V-A
9-17 (1) 4.685kW  11.713 kvar  (2) 44.685 kW  37.55 kvar
9-18 16 pF
9-19 5338 uF
9-20 (1) 0.781(H/&HE)  (2) 0.937( L Rbk)
(3) 0.434( L&) (4) 0.625( Hg /&)
9-21 240.23V  0.624 4
9-22 (-500-j2500)V - A (=7 000-j2500)V - A (7 500+j5 000)V - A
9-23 (1) 780 W 450 var  0.866( &)
(2) 10867 W 2912 var  0.966( &)
(3)25.7W -6.88 var  0.966( k)
(4) 1072 W 0.937(&#)
(5) 2500 W 3124 var  0.625(J&tE)
9-24 (0.5-j0.5)Q SO W
9-25 (4+j4)Q 25 W
9-26 9.51Q L8W
9-27 (1) 8W  (2) 1L.76 uF  9.42 W
9-28 [_=2.4/-20° A
9-30 U,=80/3/0°V  [,=46.19/0° A
i,=34.64/ -180° A  [,=27.71/30° A
[,=38.15/21.3° A
9-31 [,=20.2/-50° A  [,=20.2/70° A [,=20.2/-170° A
9-32 15.17 A
9-33 2.88/36.87° Q
9-34 (8.75-j25)Q
9-35 p(t)=Ul[ cos p+cos(2wt+¢) ]

=Ulcos @[ 1+cos(2wt) ] =Ulsin @sin(2wt)
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=p.(1)-p,(2)

9-36 0. 745( BB ¥E)

9-37
9-38

—-1.274 kvar
(1) 47.8 A 44,1 A 18.0 A
(2) 32.4 A 37.5 A 35.0 A

Ft+E

10-6

10-7
10-8
10-9
10-10

10-11

10-12
10-13

10-14

10-15

10-16

-4 244sin(3 t) WK S 10 V FEAHM

1 5+%[sin(wot)+%sin(3wut)+%sin(5wot)+'“]
(1) Z(jw)=0 (2) 2cos(2t)

(3) =AM 153 M 10-25 A )

al(jw)+ao
(1)— a|=0ﬁiﬁ ao=0'l%i§

j0’+bo
K R, R, +R,

(2) -
Y ==
w

K R, R\R,

wl‘
1= —
w

(3)

wﬁ%oo rad/s o, | EHW 1

10*rad/s  0.707V  69.34°  0.353 V
[5 cos(wt+36.9°)+2. 88cos(3wt+37.4°) ]A
45. 6¢c0s(100:-37. 9° ) mA
[0. 312cos(¢~51. 33°) +0. 188cos(3t-72.3°) ]V
1 1 1 1
TRt E Rt of
0 1.22V 3.81 A
101.3 V 684 W
A A A
3B 2
(1) 0.555c0s(t-33.69°)A  (2) 0.392 A
(3) 0.462 W (4) 0.115W (5) 0.115W
(6) 0.462 W#0.115 W+0. 115 W
(1) [0.277cos(t~33.69°)+0. 2cos(2t-53. 13°) JA
(2) 0.242 A (3)0.175 W (4) 0.115 W
(5) 0.06 W (6) 0.175 W=0.115 W+0.06 W
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10-17

10-18
10-19

10-20

10-21

10-23

10-24

10-25

JH 2 n DR 2
(1)2.5W  -5W

(2) 1 W -2 W

1000 1H 1pF
(1) 0.103 wF 503 Q 3.5

(2) .07 W
(3) 81.2V

0.535 W

10° Q 10 107 F 10 H

2
—U,[1+0.017 3cos( 628 t—176.9°)—0. 000 838 cos(1 256 :—178.47°) ]V
T

2.6% 0. 04%
=9, 2°

1 R
(1) T (

L

2) —

RC

(3) \/L_IC /1+%C-(%)2

11.1 Q

£+—%

11-1

11-2

11-3
11-4
11-5
11-6
11-8
11-9
11-10
11-13
11-14
11-15
11-16

11=17

11-18

11-19

11-20

3 H
&, di, di
M2 M
2 de dt de
5.36/3.4° V
8.22/-99.46° A

79.3 mW

L

JZcos(10°t-15°) A
(3+j3)Q  (2-j2)A
2.843W  71.1%
(190.73-j418. 56) O
25.5/-11.31° V
3.54/ -135° V

0. 447

-48/0° V

U, =70.7 /45° V
NI

—=6.255
NZ

(12-i8)Q

M
L—zuz( t)

99.2 mW

0
2A

5.43 W 21.17%

Z,=707 /45° Q

29. 2cos( 1 000 t-14.09°) mA

U,=14.8/1° V

-2.01 /26.56° A
0.1/0° A
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2242
w M

Z.=Z,+

o 22 Z

=(0.41-j0.04) Q

11

1,=0.35/1° A

11-21 1.33 pF

1 Rz
11-22 [—Z(R,+—2)]
n

n, 2

11-23 2cos(wt+45°) A

11-24 U,,=11.55/-17.93° V%0

11-25 (6-4e™'-2e*)A
£+-%

12-1 10(1-e**)e(t) V

12-2 (ISR-pR)e—f‘e(t) %
12-3 (8 e*-6e™)e(t) V
12-4 10 cos(316.23 t)e(t) A
e

10 )

(2) 8(2)+(e"'~4e™)e(e)

12-5 (1)(

+e~? +_9.e-4:__§52_e-s:) e(t)

(3) 28(:)—%(e"+e_;)e(t)

(4) (1+3te™"+2e™)e(t)

(5) (e"+2ecos t+e 'sin t)e(t)
1 5 5,20 4
(6) (?e 6"+ e )s(t)

12-7 (3.333-5¢7""+1.667¢ " )e(t) A
1. 925
(s*+1.6s+1) (s*+1)
u(t)=[2e"%cos(0.6¢+233.13°) +1. 2cos tJe(t) V
12-9  (-2.5e+10e™*~-7.5¢ ™ )e(t) A

12-8 U(s)=

12 1145

12-10 —; il

25" +11s+16 4
1,1

12-11 (?e"+7te_')e(t)v
24

-1 = ~sin(‘/i) ce(n) V
N 4

U ¢
12-13 —'( 1-L) e €()A U, (s)Fl H(s)H ERA
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s 1 -4t
12-14 W T(l—4t)e E(l)
12-15 (l);
2(s+2) (3s+2)

3
2 — Y —21_
(2) 1%8° 1300

(3) 0.056co0s(2t-26.5°)A

P
e 3 +0. 083 6e'cos(6t—-74.3°)A t=0

12-16 4eT  -2.4eT+6.4cos 1=3.2sint  -12eT+16e (BAAIHH V)

12-18  (9e s +2e)e(1)A
S

12-19 1) —
(1) 35’ +4s+3

2
(2) 0. 477e_a'cos(‘/7§t+41. 8°) e(t) V

(3) 0.166cos(2t-48.4°)V

BF+=%E

13-2 (2) Z,=600/-3°Q tan h(yl)= 0.8 /60°
1.54 /-50.9° V

13-3  1.89x10° m/s

MR A

I A-1-A-15
2 4 4 4
3 3 1 2 2
2 3 3 1
I A-16 12.5W
A-17 1 MQ

A-18 3 RLC#—K@.%?&%S‘D@% ﬂ‘% H.1F

A-19 —ge_r‘uA

A-20 45A 1.5A 3A

A-21 70.5/45°V 707 /45° Q 100/0°V 2000 Q
A-22 (6.5-sin3t)V  10Q

1 1
A-23 —j +j
(jwﬂ)""/ (jw+1 "")
A-24 1.45 A 52—11.45 A
A-25 4+j4Q 25W
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