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BN ELIR B 220V, G55 3 A 2
fB: © ByLX MBEHX N

X, =oL=314x223x10" =70Q
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1 1
oC  314x79.6x10°°

=40Q

U .
ULl Xy
. . ULC
UCLT_JXC
2 — 6] 12— 68 (a)
T B B B BB A

Z=R+j(X —X;)=40+3(70-40) =40+ ;30Q

R A

1Z| = R* +(X, = X¢)? =407 +(70-40)* =50Q
FEHLA A

(ﬂ:tg‘xL;Rx‘Zzt 270780 3687050
Tt B LI T i ) R R AR AT PR 36.87°,  FAER BRI
@ HBTFREBE U KR ESU =%=2zov, HEAU = 220200V, W[ H

_Y 2202074 36870A
Z 50.37°

BSR4 f R N

U, =IR=4.4/-37°x40=176/-36.87°V
U, =jl-X =442-36.87°x70£90°=308,53.13°V

Uc =—] [ - Xe =4.4£-36.87°x40£-90°=176£-126.87°V
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A 2-6 B (2) FrRimBHEERTA, BEU, 8N

Up =UZ+U2 =+/308% +176° =354.74V

BAN
U 308
—tg” L —p=tg” 2 -36.87°=23.4°
Ve =10 u, p=1 176
MEEU, A Ug =354.74£23.4°V
HLE U, =U, —U.)£53.13° = (308 —176)£53.13° =132.£53.13°V

® HBRENIEN

P=Ulcosp =220%x4.4xc0s36.87°=774.4W
HE P=1’R=44%x40=7744W
HER T DI TR A

Q=Ulsinp =220x4.4xsin36.87° =580.8 Var
B Q=1%(X_ = X;)=4.4"x(70-40) = 580.8 Var

MBI TI Ry
S =Ul =220x4.4 =968 VA
@ mHBROHEEDE2-6 B (a) fir;
® HEZHEHPEN220V WERBE, NBAMES T, BRALTERE, SR =0,

U.=U =220V, U, =U, =0, ThELHNZE,
2-7 TEAE 2-7 B, A=A E BT S B, mIEHREU =220230°V .BRIZ, =3.2+j8Q,
Z,=24+j42Q, Z,=2.6+j2.8Q. k: @ HEKEMEHMHEHRZ, Bkl FEEU, .
U,. U;; @ BHEE. ARHARE; © {HERBKENIIEP . TH%EQMMAETD)
%S,
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fE: © BTHAENEEFEGUHBR, WEREHETA

—
Z7=2,+2,+2, ! Uli Z,
. . . i
=32+)8+2.4+j42+2.6+)2.8 U Uzl Z,
=8.2+jl15 !
=0T v U3i Zs
=17.1£61.34°Q o——
2-7
TR T 9
=Y 2202300 o e 313404
Z 17.1£61.34°
EHoy N

U, =12, =12.872-31.34°x(3.2+ j8)
=12.872-31.34°%8.62.£68.2°
=110.94/36.86°V

U,=1Z,=1287£-31.34°x(2.4+j4.2)
=12.874-31.34°x4.84.£60.26°
=62.3£28.92°V

=12.874-31.34°x3.82£47.12°

=49.16£15.78°V
@ BESHEROHERNE 2-7 8 (2 Fiw.
® BEBKAENIERAN
P=Ul cosp =220x12.87xcos61.34°

Fi2-71HE (a)

=1.36 KW
B
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P=>Y1’"R=12.87" x(3.2+2.4+2.6)
=1.36KW
R H DI T A
Q =Ul sinp =220x12.87 xsin 61.34°
= 2.49KVar
B
Q=Y 1"X =12.87° (8 +4.2+2.8) = 2.49KVar
LR FALAE TR
S =Ul =220x12.87 = 2.83KVA
2-8 TERE 2-8 WRT/RHEEEF, HIFEHEEUANTMIEXHEE. 7£S RAEGH, BERMZEN

220V, BABRE AL A FIREEIN10A, THERERZHRNIOOW . SERFHFHER

%, © KHSHAEHABREC=100uF J5, BBEEREHENIMEL? AR EIIKE

B @ WEIFBAEANNE BB NTIREL 4;R )
B © LS HAHFARRE, BT RERER v (D—

A, BARATLARMAEE TN, Sk i

Wi RBGTHEMTE, WRERGELON ) oL

220V, BiR A BERETIAI0A, IRRK
EHAIO00 W .o T FERE A BT R FRR >, BIE

MR A BT
Ri2-8 &
AR AT
P =Ul cos ¢,
FERHA Z BT B ISR R ECN
cosQ, = P = 200 =0.409
Ul 220x10

THREB AN
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@, =cos”' 0.409 = 65.86°

FEFFN B 5 HL e B AN 2-8 B (a) T, HASCER IR
U U

| =—=—=U -27C = 220x 27 x50 x100x 10"
X. 1/aC
=691A
P PR B AT L LA 2-8 P () T 78
by
%II *IC

L

Fi2-8kE (a) Hio-8E (b)

| =\/(I1c05(pl)2 + (I, sing, — IC)2

= \/(10>< c0865.86°)” + (10 x sin 65.86° — 6.91)*
= 4.65A
WMIFERHAE R A FIRECR4.65A .
@ FFECHAR BEBITIERRELCN
cos @, = 0.409
HERRAE, AUE. RBHRNBEYAER, NhEWERNLAXTH

CosSp, = — =i =0.88
Ul 220x4.65

2-9 7R/ 2-9 EFTREBET, CAT =5\/§sin(a)t+%)mA, o=10°rad/s,R, =2KQ,
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L=2mH, R =1KQ.i&XK: © HBECKENEZDH, I 5UFM; @ WA EEFRIU,, .

i &u; @R, EFENIIEP, .
fi#: HTRANETA

e

oC | |
|

U ,c

BT C=

HAERH BAFRIREU , BT,
St i 5 U FVRIS B BRI, 400 2-0 ()BT

U s \
i “ Ny
Vim C U RI U
T |

u s LY/
iiR >

R, L i

B .

@2,9 l}g] U AC

2-91 (a)
UKL X, =0l =10°x2x107° =2KQ, BIX, =R,, TR R, flsm L 35,
2y [— Y > [— 5 AY
ﬁm%%&ﬁﬁ,ﬁ%ﬁ%ﬁﬂﬁmﬁﬁ,wlvﬂLzJﬂzaVEmAum%EUwﬁ
Ug = 1:R, :%ﬁx10-3 x2x10° =52V

NG

AR ET AU . =U,, cos45°:5\/5><72:5\/, e

_5x107°

s = 0-00LF

29



@ mHEER

Uy =U, =5V

U=IR +U, =5x107 x1x10* +5=10V

Il U,g = 5v/2 sin(et +45°) V
iy = 3\5 X \/Esin(a)t +90°) = S5sin(awt +90°) mA
U =10+/2 sin(wt + 45°) V

@ MR, BEMIIEP, N
P, =R, =(§\/§x10_3)2 x2x10° = 25mW

2-10 HLEEWAE 2-10 @R, EMR =15Q, X, =20Q, R,=15Q, X.=20Q,

U =100£0°V . &Kk: @ I,+ I,« [ BU,z: @ HUHEP . TIHEQ RMIEIIES .

| . . ) |' i
#e @ I —— Y _10020° 10020 LI 1
R +jX, 15+j20 25/53.13° . L
R1 I1 -jXc
—4/-53.13°A : .
, U
[ Y _100£0° _  100£0° m2 g
*R,—jX. 15-j20 25/-53.13° ) |
Bio—10
—4/53.13°A 2-10/]

I =1, +1,=4/-5313°+4,/53.13°=2.4-j32+2.4+j3.2=48/0°A
Ug=1I-GX)-I,R, =4/-53.13°x20,90° 4/ —53.13°x15
=80/36.87°—60/53.13° = 64 + j48 36— j48 = 28./0°V
@ P=Ulcosp=100x4.8xcos0°=480W
ey P=1"R + 1R, =4>x15+4>x15=480 W

Q =Ulsing =100x4.8sin0° =0
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S =Ul =100x 4.8 = 480 VA
2-11 WA 2-11 BWFPRIOBER, S&U =220V, f =50Hz, R =10Q, X, =1043Q,
R, =50, X, =5\3Q. @ Ry | MbsimRE cosp, ; @ BEREN
ERFIRFR0.866 , MFHKZ RPBE? @ FHEBEEERRRNZENZD?
. O FBERART, ®U =22020°V, W& HBFEHR

p__ U 22020°
"R +IX, 10+ 1043
_22020° 4y 600
20./60°
.U 22
TR 4JX, 5+i53 .
i2-111K
=220 o 600A
10£60°

I =1, +1,=11£-60°+22/-60°=33£-60°A

R R K EHOY 33 A, HERKIIREH cosp, =cos60°=0.5.

@ FHHERBHIRFERFE S cosp, =0.866, B, =30°. MHRBHENNERA
P=1°R +1,’R, =11’ x10+22% x5 =3630 W

W FFBRHT AN

P 3630
C=—-(tgep, -t =—————(tg60°-1g30°) =276uF
a)UZ (g¢l g(pZ) 272')(50)(2202 (g g ) /Ll

® HTIHERAHERBEIHERENE RN, B
P =Ul cosp, =3630W
HOFERHLA 5 BB RN

P 3630

= = =19.05A
Ucosep, 220xcos30°

B B FALAYJE FRIR R AR HON 19.05 A
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2-12 £ 2-12 EF R ECE Y, 24010, =31.11sin(628t +6.87°)A, R, =6Q,

X, =8Q, R, =4Q,X, =3Q., k: @ HFBHEBHNSHEHMENZ; @ BFl . [,fH
EU; @ EliEE. BRKHEREE.
fid: © BBPEREHEEIUN

7 — (Rl +jX1)(R2 _jxc)
Rl +jx1 +R2_jX2

_(6+j8)4-j3)
6+i8+4—i3

Bi2-12H

~ 10£53.13°x 5/ —36.87°
11.18£26.57°
=4472-10.31°Q

@ i, RN |, =%:22A, HRBRN =22,687°A, MHEU

U=1,(R +jX,)=22£6.87°x(6+j8) =22/6.87°x10,53.13°
=220/60°V

U A S

u 220./60°

|l =—= =49.22/70.31°A
Z 447£-1031°

. u 220460°  220./60°
* (R,—jXo) 4-j3  5£-3687°

©® HENBEESERINAERNE2-12 & (a) Fix.

_44,9687°A  E2IZE @

2-13 HLEEANRR 2-13 EPTR, BIEEBEN220V, SHEMAEGFEHES0Q HHEMHE. © RinHZ
FETRG | AR, Z RO AMER? HENZD? @ KRR | BRAE.

B © REBAEREE, KBREZ, REFROFTHRBEU,, ME2-13E (@ Fim. #

I.
@] ® 2

200€2 10002 32
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U =220£0°V, MRl Fl,H

U 220./0°

I, = — =0.782—-45°A
200+ 3200  200+/2./45°

i u  220£0°
*100-j200 223.64-63.44°

=0.982£63.44 A

MFFEE R U o
Ug =1, xj200— I, x (—j200)
=0.78£ —45°x200.£90° — 0.98.£63.44° x 200 £ —90°
=110.29+j110.29 —175.34 + j87.64 = —65.05+ j197.93
=208.35£108.19°V
HIRE 2-13 & (b) AIRERCRFENEEHTZ, N
Z, =200//(j200)+100//(- j200) = 180 + j60Q2
WZ=50+jX, WhaREIH

Uo Uo

| = —
Zo+Z 180+ j60+50+jX

HAEMERN
V(80 +50)% + (60 + X)?
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Bkl .
R RIERAEEHE, SWATRIE, MBRERER, REFEROFEEEU, WE 2-14

B (a) fias, &HEAN

u 100.20°

. - o T —_=02/-90°A
iX_ —jX.  j1000—j500

TFFEEEU A
Ug = 1,GX) = (=i Xe) =T, x (X +X¢)
=0.2£-90°% (1000+500)£90° =300£0°V HE 2-14 E(b)AIKEF
WA r e B SRR, B
Zo=2xGX)N=jX¢e)

o, Xx(EiXe)
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U X ] ; °
I — I
-J Hifo_
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HER BB 2-14 B (o) P, HBRA
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U, _  300£0°

I =0.106245°A

“Zyg+R  —j2000+2000
2-15 DUIHBSIAR 2-15 BFfR. © ASMEER [ . [ f1U,,, HHWHERIEREETR
R @ FABAEEERARI .
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L Ug, _10£0° 10.£0°

=|'= , =—= = =0.704439.29° A
(1+10)+j(1-10) 11-j9 14.21£-39.29°

U, =1'10-j10) = 0.704.£39.29° x 1024 -45°=9.96/-5.71°V

S | BAMEAN, fE 0 1g  oso 050

WU, FEBRERE, W 2-15(b)F7 il 00 i“
U 1/
o M 1 . U
e M 10£0°V D 100 ”i
o 10-j10 T
"1+ j1+10—j10 ° W2-15/ (a)
450 iite) j0.50Q
:MQZOO 1Q 0.50Q
11-i9 T
L1000 N |'
1072/ - 45° u'ng i s
= .2/0° & 0
1421/ -39.29° 100 220°A

1

=199/ -5.71°A fi2-15[ (b)
i» 1+l i - V22450 i V2./45°

:220°=0.2£84.29°A

T+ J1410—§10 ° 11-j9 ° 1421/-39.29°
UL =1"-(10—j10) + I (0.5+ j0.5) = 0.2./84.29°x 10+/2£ — 45° + 2.£0° x 0.5+/2.£45°
=2.83/39.29°+1.414/45° =219+ j1.79+1+jl
=3.19+j2.79=424,41.17°V
¥ ERE S E#ITEM, EFR
I, =1/ +1=0.704£39.29°+1.99/ —5.71° = 0.55+ j0.45 +1.98 — j0.2

=2.53+j0.25=2.54/5.64°A
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[ =1"—1"=0.704,39.29°-0.2./84.29° = 0.55 + j0.45—0.02 — j0.199
=0.53+j0.25=0.58£25.25°A
Ug, =UL, —UZ =9.96/-5.71-4.24,41.17°=9.91-70.99-3.19 - j2.79
=6.72—-j3.78 =7.71£-29.36°V
MU, f I kB, EIEMNRMAL, SChfEmTtt.
@ HEmLREEH, Bk

, o 0.50
T R U | 2E (% 050
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S U, i D iuo @i i\
EU,, B 215 | 10407V I 2/0°A
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Uy, R
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=8.25/-14.04°A
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N
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Z, =1+jl1=~2245°Q
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i U, _8.25/14.04°  8.25/14.04°

T Z +10—j10 1+j1+10—j10

_ 8.25/-14.04°
14.21£-39.29°

I3

3-1 HEHMIT 120 R,

=0.58£25.25°A
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FGRWEP, =40W, HEBEU, =220V. BEEHEEHR
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3-2 ZMXNHARKMEBREU =380V, HHMBHEHEIZ =26.87+26.87Q,

=AU, HMEEU, =2204/2sin(et—30°)V . @ HEHABRMITEA =4S
Beh? @ WHEARKARRRKERE; @ mEHEHE.
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@ AL B E
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KRN HBLEN, HARESTRENARE, SRREERA
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le
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LHERN
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Fi3-218 (a)
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R BmEu,, MAERARU ,, =380£30°V, MiEREU, KEER

U, = ﬁé%" -30°=220£0°V

V3
HRYEXT R AT B E R A A

U, =220£-120°V

U, =220£120°V
U BT B EL R

U, _ 220£0 29 0°A

Uy 220£-120°  220£-120°
Z, 6-j8  10£-53.13°

=22/-66.87°A

I‘c =U_C: 220412‘0 _ 2200120 99 /90° A
Z. 8.66+]5 10£30°

Iy =1, + 15+ 1. =2220°+22/~66.87°+22/90°
=22+8.64—j20.23+j22 =30.64+ j1.77 =30.69/3.31° A
P=U,l,cosp, +Ugl;cosp, +U_ |, cosp.

=220%x22¢c0s0°+220x22cos(—53.13°) + 220 x 22 x cos 30°

=11.94KW
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lo: @ EHEE; @ HHEHARKNAEHIE.

f#: © ®U,, =38020°V, WU, =3802-120°V,
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Uy 380£-120°
Zoe 194329

~ 380£-120°

IBC

=—=10£-180°A
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@ BLHRAN
I, =1, — ey =19290°—192120° = j19+9.5 - j16.46
=9.5+j2.54=9.84/14.97° A
lg =lge =I5 =102 -180°~1990° = —10 - j19
=21.47/-115.85°A
le =lep —Tge =192120°-10£ —180° = -9.5+j7.79 +10
=0.5+j7.79 =7.81/86.33°A

® MHEEWE 34 E (a) Fimn.
@ =MHRERFIHEA

P=U gl 0805 +Upgclpe cos@pe +Ucalcn cos@r,

=380x19c0s(—90°) +380x10c0s60°+380x19cos0°

=9.12KW
BE

P= IAZ\BRAB + IéCRBC + |(22ARCA
=192x0+10*%x19+19*x20=9.12KW
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