4-1 e REER A AR B R A

(1) u(2)=30 cos(314z+45°) V
(2) i(£)=8 cos(6280:—120°) mA

(3) u(¢)=15 cos(10 000¢+90°) V

G BT 5 TR A
B BEEME 4 -1 HEIR.

B TR 4519 30 V.,

(1) #x b
(2) =id.
(3) #wiE.

30

PR MBI 51K 8 mA,

SR RBHFHH 15 V., o2 =1592 Hz.

ulV

BURMBIAA .

314

6280

10 000

"50 Hz,

=1000 Hz, —120°;

90°,

—45°

0\/ wt

Q)

wt

res




— 110 — CL B BRI (B = RO MU ¥4 8 3

4-2 WEKBWMAIE I,=10 mA, AFE =10 rad/s, ¥IHMA ¢, =30", EHH
B RAL, REFRNERMEI.
M BREZAXMAREI NN
i(2) = 10 cos(10°t + 30°) mA

4-3 EETHESERYARE, SHEMNOBRMNAERER.:
(1 I,=30+j40 A;
(2) I,=50e7*" A;
(3) I,,=—25+j60 A,
M SEMAHEREINEE 4 -3 REFR. B HRERS R
(1) I, =30+4j40=50.53.1°" A
i, (¢) =50 cos(wt+53.1°) A
(2) {,(£) =50 cos(wt—60°) A
(3) I,,=—25+j60=65,112.6" A
i, (£)=65 cos(wt+112.6°) A

. +i
Iy, 6
40}-mmeeeeene .
-25 0 25 30+
253 I,
B 4-3mH

4-4 WSS 4-4 RPFRAHEE, B% R=200 Q, L=0.1 mH, &l FBE v, =
VZ cos10°¢ V, RHLMies Fiu, (0), JFME AT R,

Ba-41



WeE EERBELSW — 111 —

M OEHHEBOHRER, M8 4-4 BB PR,
Ug =1/20°V, w = 10" rad/s

I=UR 1

R 20040 A

U, =ijI+UR=310°xo.1’x1o~3><ﬁ+1 —j0.54+1=1.12/26.6°V

u, () = 1.124/2 cos(10°¢ +26.6°) V
HAagEmE4-4 mEAG K.

+j

0.5 U

®)

Ba-4MH

4-5 RCIHBEHEmMEE 4 -5 WA, ER R=10 kQ, C=0.2 pF, ic=v2 cos(10%:
+60°) mA, R Wi (), FFE L HEA.

Ea-5M

B OEHEEBOHBEAY, ME4-5 FE@FEIR.
I =1./60°mA, w = 10° rad/s
1

U(: -—-——j“icfc rct =—j5X1031(:
FIAKBE®RMKCL,

I = L.-l-%ﬁ =(1—j0.5)].=1.12,/33.4° mA

Tl x0.2x10°

i(e) = 1. 1242 cos(10°¢ + 33.4°) mA
HAHREME4-5 BB KRR,

B4-5mi
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4-6 WA 4-6EFRMELEE, BRFTHEIERK, EAREFHTC). @G iE
B Y A 15 V., 80 V 1 100 V, >R ey BieL FE YA B,

alce
OB 1>

H4i-6M
B ORI U U U Jrm, i 4 -6 BE(—) R, HEHARERESHERR

HZ BB E.
PERFAR [ A ASHAR, KRELSEEAR, N8 4-6 MEC R, BXA

hHEM=ZAE. A
U, = JUZ + U;—U)? = /1574 (100 — 80)* =25 V~

BaA-6WE(—) Ba-6BECD

4-7 W 4-7 HEK, HERTHAERNT, CASELITERKKN 40 mA,
80 mA. 50 mA, REHEW I.
f BN AR A WA R KR .
P RAT R UM NS S, RKE & iR, mfi4-7 BER. dXEPHY
HAZ=ZAE. 4
I= JG+{, —1)% = /4074 (80 —50)* = 50 mA

+ 0

<.
-~

|
x
]
h
[
R

ma-7M
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4-8 HERMERMAME4-8 BER, BEMU=120£0°V, I,=10,60°A, I, =
10/ —70° A, U,=100,—35" V, R I,. I, M I,

- Ue + i
1} Io'a s g s
+ L
c I,
74 C) u, 8Q
I, B©Y - i,
Hi-81

B ORERRLER, 55HEH

I = U,;Uc _ 1200 —;004—35 — 9.84./56.4° A

I, =I1+1_,=10/60°4+10/ —70°=8.45/—5" A
I, =—, +1,)=—1(9.8456.4°+10/ —170°) = 8,.95/172.3°A
4-9 EBEEWE4-9 BFR, BEMR=50Q, L=2.5mH, C=5 uF, BHHBE U=
10£0° V, A% »=10" rad/s, KW I.. I,.. Ic f 1, FBEHHRAE,
% OMETHAREXE. & ' :

_ U _ 10.0° _ ane
IL_ij_jIO‘XZ.SXIO“‘_O'44 50" A

I = juCU = j10* X5X107* X 10£0° = 0.5490° A
i1 KCL., 18
I=1I.+1,+1.=0.2—j0.44j0.5=0.223/26.6" A
HEENE 4 -9 REFR.

/Iic
i . '
o N .
+ jx i,_ jc Il v ’
R['] L? Cc =
o i,
Hd4-9M@ Ba-9 M

4-10 W 4-10 HAIRM—WHBEHE NP, FEMTW, HHARUIBE « MR
SAMAFELUT LA . REMFELTRETMSH.
o (1) u=200 cosnt V , i=10 cosnt A;
(2) u=10 cos(10t+45°) V, i=2 cos(10t+35°) A;
(3) u=200 cos(5¢4+60°) V , i=10 cos(5¢—30°) A;
(4) u=40 cos(2¢t+17°) V, i=8 cos2t A,
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J.  200/0°

_U _ 11 .
® ) Z_-I:— 10.20° =20 N, Y_E_% S +: !
_U._log45°_ . 1 . u N
@2z i —24350—5410 Q, Y=-=0.2/-10"$ - |
U, 200/60° . 1 .
3) Z——E ——104_30.—20490 Q, Y=7=0.05£-90"S 10
U o
4) z=}—“=%%3—=5417° Q. Y=%=O.24—17° S
4-11 ME4-11 BFRNOERE, HEEE «faf 43FLUT= .
—_— 1
SR, N R MARITHE? FRABH. o
(1) =10 cos(10¢+50°) V, i=2 sin(10¢+140°) A; u N
(2) =10 sinl00t V, i=2 cos100t A; o—o

(3) u=—10 cosl0t V, i=—2 sinl0¢ A,
B (1) i =2 sin(10£+140°) =2 cos(10:+140°—90°) ga-11H
=2 cos(10¢+50°) A

U, 10/50°_
Z_T:— 2./50° =50

B, NATHERER=5Q i 83 BG4

(2) 4=10 sin100¢=10 cos(10:—90°) V
U, 10,—9°_ .._ . 1
Z=1 = "aze T e @
. . e 7=
3 u=—10 cos10t=10 cos(10 t+180°) V
i =— 2 sinl0t = 10 cos(10¢t+90°) A
U, _10.180°

Z=7:‘-——2—49T—=]5=]10LQ

#% L=0.5H, Hit, NAfERL=0.5 H W ETH.
4-12 fmE4-12 ARG, EHERARI=120"A, &

E Mt U=80+j200 V, w=10° rad/s, K% C. + 200 OIH |
_u j

" 7 T=8°+4'!2°°=2o+j'50 Q g CT
7 th B 7T o—
_ s 1 )
Z = 20+jl0 xo.l—i—jloac Ha-12M
#
s 1 :
20 +j10° X 0.1+ =555 20 + j50
‘wmin C=20uF

4-13 B 4-13 @A REE, EAEaRAR 1,=20,/—36.9° A, I,=10/£45" A,
W1 JE Kt U=10020° V., R7EH R, « X, Ry« Xc RIBARIHL Z.
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B R, P BREEEET N

z,=f‘{=2—o%°_—43%=4+j3=&+m : IR, hon .
WA R,=40, X,=3 Q. v
R, FRTEC BB N .
z,=Z= 10028 _ 5yz—j5v2 = R, —iX, _ i
AP R, =542 Q, Xc=542 Q. B 4-13 1
s8It/ )
100£0° = 4.23/12.04° Q

7-U_ u_ _
T I+, 20/ —36.9°+1045°
4-14 RB4-14 EREEED ab WHBHMNAEN (0=2 rad/s).

L) 20 3

20 a 40 60
ZH 0.1F 5+
0SF - 3H
b

b

(a) (4) ©
E4i-14 M
ﬂ Pﬂ(a):

Z, = QC+ijwX2 / (2—35107)= Q4+ e—P=20
1 _o.58
b

Yd,=Z—
CIOF
o b N 1X(—50.5) .
z,,_1+y,,x1+1//( Jw—'—xl) 12+ e = 2453100

Y, = =0.5/—53.1"8

1
Z.,

[ﬂ(c): .
Za =4+ Gtiuxd) [ (=i —sigy)= 4+ SEIRXEID — .85/ —35.2°0

Y, == =9.85/35.2°S

1
Z,

4-15 tnE4-15 @FREE, BR X, =100 Q, X.=200 Q, R=150 Q, U.=
00 V, SR U MEH [, FE AN .

L. U

i+ A
+ w +
U R _ﬂ‘_:: U,

Ha-151
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W OARR Il I i, B4 - 15 AR, 8 U:=10020° V, Rl

_ U 100./0° i
IC—_jXC— —5500 =—j0.5 A
U 10020° _ 2
=% ="F% —3A
f1 KCL, 18
I=YR+IC=%—’0.5=%436.9°A
-5
% =24
W KVL, 18
U =iX,I + U, =100 X (—32-—50.5)+1oo = 22—0453.1 Y
_ 250 |
H u=2y

HARR G 4 - 15 BE () R,

UNU,
P /A
i+ e
+ e I, Ie 4 1.
U R = U
_ —iXe ¢
o— I, Ue
Ma-15ME—) B4-15 A

4-16 W@4-16 MFF R, CH X, =100 Q, X,=500, R=100Q, I=2 A. X
I. MU, FEHRHE.

i

o7 Iy

+ T 14-_ I

v e _R 45° IA

o i U

He-16 A B4-16 A
B @EI=2,0 A, ManHAXTE
__iXe 100 _ .
I = g%, = Too 47100 < 2 — V2 L45°A
14
I, =2 A

FH KVL, &

U =—jX.J +RI,=—j50 X2+ 100 X+/2 £45° = 100£0° V
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4
U=100V
HAEEEME 4-16 AEFR.

4-17 WEE4-17 BFFREE, BERC =
3042 cos(10°2+45°) V, K i..

M U, =30,45"V

C2=200 PFy R=1 kﬂ, L=6 mH, u; =

o—r—(C 31—
Uz, _ jwl U + ic R G +
R+juL—jaC—1-I u_ UG L _u:.
Bp o
U=R+ij_j“T’U ge-170
jl t
. 1 . .1
R+ jwl —j C(R+JwL—J )
o, z oC
I ]wCzU juCy jal L L= L : UL
HE R EERA LKA
I. =2 /90° A
5

ic = 2 cos(10°¢+490°) A

4-18 S 4-18 AT R, A I=10.45" mA, w=10" rad/s, R,=0.5 kQ,
R=1kQ, L=0.1 mH,

(1) B% CHFEN, ¥ I 5U, @42
) R ERERAFW U, U, I, I, A1,

—
1T—J

o4

Ba-181
” %i%ﬁﬁﬁﬁtfﬁ‘]%ﬁlﬁﬁ

IXJ _L
=0.5— : =1-4) (0.5 u.C) kQ
OON::% =] U, Gk ﬂ“%*mﬁZWﬁ%ﬁg, ED

1 _
E_O'Skﬂ

# »=10" rad/s fL A . ##14 C=200 pF,
(2) I=10,45° mA, AT Z=1 kQ, #&

U =21 =1045° V
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U,=U—RI=10/45"—0.5X 1045 = 5/45° V

_ el vy _ _j o .
Iq R+ijI H_j><10445 542 Z90°A

I, =1—1, =10/45"— 542 /90° = 542 £0° A

i &:]
U,=10V, U,=5V '
I. =542 A, I,=05y2 A
4-19 M4 -19 BFFREBEE, EAI;=10A, X.=
100, AU, =U,=200V, R X, .
R B I,=10L0" A, N
U, =20020°V

U, _ 200 .
B KVL, 1§ H4e-191
U =X, g+ 1) + U, =—510(1o—32ﬂ)+zoo = 200— 2990 3100
X, X,

HFU =200V, &

2
200 = «/(200—— 2;)(00) +100?
L

, _ 20

Y X, Z:ts/g
4-20 W0M8i4-20 EpFREBEE, EMU=10V, =10 rad/s, r=3 kQ. #HH ¥

R., {# R IER B/ ME, XBF r, =900 Q, r,=1600 Q. *ﬁﬁﬁ'ﬂﬁiﬁ&%ﬂ@@ C.

+ r

O, B X,=57308 X,=76.4 Q.

v R[] b
]—C

a-20H

# AP KVL HaEAR. F
P r .orX,e

r r

U, = (r—jX(.—r. +r2)U,= (rz X2 4, +’r’+x3,
HFEREMMRr Ar,, REFFESHLENO, WU, BERERO B/,

’_2 r

F+X. r+r

Ju

JRUEp
30002 _ 900

) 1 ~ 2500
3000 +<1o‘c>’
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%18 C=0.025 pF. jl:4:0)
| L
U"’_JZSU
%
_ 12, _ 120 _
U,=3U=32 =48V
4-21 BEDE 421 EPUR, SWMERAC, HRKT
SR U RS, MBQEAREU=50 V, Us=200 V, & *— G M)
MEHMBEI=1 A. EAw=10°rad/s, KJTTHER. L. C, o —ie == g,
M LA SREURM, IA _ T2
xL=xc—%—2—‘]’9_zooa °
B4i-21H
=UY_saq
I
I
X, 200 _
L="t=05=02H
c=-1 l __ _5,F

wXc  10° X 200

4-22 WMEA-22@fFREl, EA I, =10A, I,=20 A, R,=5Q,U=220V, #

BEHiI 5SEuEU M. REfi TR, X,. Xc W1,

L

.
1l
+

.

X

H4-22H
B AR U, Fm, i 4-22 @EA(—) R

cRU=ULOHESEHR. BT I 50U

4, WU, 51 @REME, ml, @10, 90°, I=I—1,, ATfiEH =18 HRH, i

4-22 E(CHI R,

—30°

i
o——
+ R + /
U U,
B4a-22@M(—)

RREH

Ei-22 B

1= J/II=TF = /200 =10 = 1043 A
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I, =10£90° A, I, =20/ —30° A

o U0 .
L= pthx 0430 A

X o
arctan =% = 30

R,

X, = R, tan30° = 533/—5 =2.89 Q

2
U, = VREFRIL, =[5 + (22 x 20 = 28

Xc=[£=2—°3ﬁ=11.550

I,
U—u. 200—————-20(:)3“/3
R = l‘z =6.030
1043

4-23 B 4-23 MEFRAIEEE, U =4.,90°V, I,=2,0° A, RgHi I.
B FARBESHER, BHSHNBBNE4-23 BEIR. d5MAKXE

%+L)=1—j=~/§4—45°,/\

Ba

Ysi,

2 m+—jzn ¥

B4-23MHA

Eg4-2314
4-24 EEK4-24 EPREEE, 1,.=1020°A, U =420V, RKBEU.

+
293 U
20, -

0.5U. _ y _0.5( j201,)

. 0.5U,
+ Ue— - 7+ i

11 P
\/
+

L

j —i209

L : +
wal|lu 1o () u,

i2Q

e $

20
-
b

H—T—=

—~
~

s
&

ma-24 M
W ESEHAAMERR, MY
Pl(u): IR AT R

(Tl6+1l—o)U=r-‘_ 0 10
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X :
‘ U =501+, = 50+j50 V
B : WA TR
(%+ji2+jiz)0=—gll+j—z’ ——2x =
Ba U=V
4-25 B 4-25 BBTRMEE, U, =6020° V, 3R 3E—5 0 BE o0 MRS 1 25 2ok K

U Uu—-u,u,
A

isi
_Jl+
A
V

SLE )

i, i ea il0Q

[SREE -]

(a) ®
Ea-25
R HE(a): X abmFrREat, I, +al, =0, W I, =0, \Tfd
S

X4 ab %K BEAT
Io =1, 4o, = Q4+, = A+,
Hit, RdEm FRERN
g7 U 1
° T Ty WA+
B : FHmOREXRFR
U=j5l,+6U,+1)=(6+j51I +6I
U=js5I, —6+jl0)I,+ U, = (—6—j5I, + U,
i ERANE L, RS :
U=3I4+0.5U0 =3I+3
4 U()(:=3 vV, Z,=3 Q. O 20 B S 5 R B .
4-26 f0B4-26BEETREE, B u (0)=10+10 cost V, i,(t)=545 cos2t A, K u(t),

B4-26H

B FARmERKE. :
Wu,(0)=10V, u,(t)=10cost V, i,(t)=5 A, i,(t)=5 cos2t A, B
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w0, () = u, () +ug ()
,(0) =4, (1) +1,(1) _
(1) H{UH u, (=10 V, i, ()=5 AfEFAR], BLAFFRE, RIBSERE, BH B DI KN
w, ()=2i,=10 V '
(2) Z{Leh u,, (£)=10 cost V YERIBT, HMRICH u, (¢), B HHAHBBRA NS 4 - 26
e R, FIA KVL I EAK, 8

U, = (ﬁ—z—i—j)uﬂm —34+j= v/I0L18.4°V
A u, (¢) = /10 cos(t+18.4°)V
(3) M{LH i, (1) =5 cos2t A YERIRT, HMRICH u, (), EHHHEBBR NG 4 - 26
BEBG R,

U, =02/ GD+2 ) Py, = (ﬁ%l_’%
u, (t) = /50 cos(2t+8.13°) V
MrARBItRERN, dBNEHE, &

uy (2) = u, (£) + u, (£) + uy (¢) = 10+ /10 cos(z+18.4°) + /50 cos(2¢t+8.13°) V

)X5=7+j= V/50./8.13° V

B 4-26mHE
4-27 WME4-27 BFFREE, O i ()=3cost A, u,(£)=3 cos2t V, 3K uc(1).
0SH 1Q
—IYYY\ 3
L +

+
10 1F == uc C)u.

@B4-27H

M RITR M E R .
(1) i, ()=3 cosz A S AES, B H ARSI 4 - 27 A () B . IR

o, B

B 1 ey — e

ue, (1) = /2 cos(t—45°) V
(2) % u (1)=3 cos2t V S /E AR, B ARSI ME 4 - 27 ME B FR. FA
DHEAKX, 4
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g _QAD S8 | r e
Uan = T 0D 7 0,59 — 171 = V2L~

ue (1) =2 cos(2t—45°) V
i (O u (OIEFREMN, iRmMER. H
uc(t) = ug, (1) + ug (t) =2 cos(t —45°) +4/2 cos(2t —45°) V

j0.5Q 1Q jlaQ

Ba-27

4-28 B 4-28 EFTRKEBE N, FIROBE w(OFE K ORTFIEY, 25
R pr N B, g N REKHANIE, THThERMPWIE XK,

(1) u(¢) =100 cos(10*¢+20°) V, i(2)=0.1 cos(10° t—10°) A;

(2) u(t) =50 cos(10® t—80°) V, i(¢)=0.2 cos(10°¢—35°) A.

oL |
u N
H4-281
- 100 . 0.1
]’ () U==—=_,20°V, I==—=/—10°A, |
V2 NE3

— U_ o
Z= T= 1000/30° 0

100 _ 0.1 .

P = UI cosf = — X == c0s(20° —10°) = 2.5.3 W
JZ oz

Q = UI sing = 129 x %1 6inc20°— 10" = 2.5 var

Z vz
S=UI=5V-A

@ U=22_,—s0°v, 1=%4—35° A, Wl

J2 /
Z=U=2504—45°ﬂ
T
50 0.2 °
P =UI cosf = =X == cosd45” = 2.5/2 W
NN

Q = Ul sinf = 2. 542 var
S=UlI=5V-+A
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4-29 M 4-29 BFFRBEE, CRAU=20V, BAIKHENR P, =24 W, 3j
B R cosl,, =0.6; BBRIFEHENE P, =16 W, ThHEEH cos,, =0.8. R I. Bk

U, MM BT,

Ma-290

U=20,0"V
P, = UlI, cosf

_ bk 24 _
s " U cosfy, _20X0.6_2A

@ =— arccos0. 6 =— 53.1° (B

I =2/53.1°A
P, = UI, cosf
Py 16 _1a4

s = g cost, ~ 20%0.8
6, = arccos0. 8 = 36.9° CBHEZH)

I,=1,/—36.9°A

dj KCL, 1%
I=14+1,=2/53.1"+1/—36.9"=2+j A

B I=V5 A,

BETNER
S=UI" =20(2—j) =40—j20 V« A

X#F P,=R\ I}, P,=R,I}, il

U, =R,,—RI = 16 X2/53.1°+6X1/—36.9°=5.6—j19.2 V

U, =+5.62+19.27 =20V
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4-30 N 4-30 @AFROGEE, EQIU=100 V, I=100 mA, BEBKIIE P=
6 W; X, =1.25kQ, X,=0.75 kO, LR 2, R r 0 X,.

ot rm ,ri M A
#u M +
+ , + P
U —iXe == U’ —iXe == U
Xe " x ,
© o— —_
HMM4-30H8 E4-30 A
# thalL.L.U, R, mE4-30 REFR.

P=UTI cosf,
_P__ 6 _
080z =7~ T00x0.1_ - °
thF e BB, #0,=53.1°,

#% 1=1000° mA, W
U=100/53.1"V

]
U, = U—jX,I=100/53.1"—jl.25X 10" X 0.1 = 60 —j45 V
U, 60 — j45 .
L s Sl S TSV T +i80 m
1, =1—1, = 100—60—j80 = 40 —j80 mA
U, 60 — j45 3 ,.3
H p—tg —4 = — ——k
rHiXL = Y T oo <107 4 Tig ke
(14

kQ = 750 Q

~
Il
-~

x,,=%kn=37sn

4-31 ME4-31 EFREE . CRU=200"V, HHENEIE P=34.6 W,
o & R # cosd, =0.866(,<<0), X.=10 0, R,=25Q, KR, ® X,

o——ro -

+ T Ry

U R e
o

Ba4-31
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® RO, L LR, 8 4-31 BERR.

o——r

N !

U
B4i-31 WA

[Bﬂ: C0502=0. 866(0z<0)1 & 02=—30=°
P 346 _
I_Ucosﬁz_20X0.866_2A

1=2,/30"A

g KVL, &
U =U—(—iX)I =20+j10X2,30° = 10+j1043 V

U2 .
1, —E—g(l-*'Jﬁ)A

L=1-1= 2430“—%(1+j«/3—) =1.334j0.31 A

v _ U 1041043 . .
R, +iX, = T = _—;—1.33+j0. 3 = 14.6£47° = 9.96+10.68 0

[ &
R,=9.96 Q, X,=10.680
4-32 HBEME4-32 @R, BA1,=220°A, U,=j6 V, REFHERI, fl,.
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