P 10.1 [a] P = %(250)(4) cos(45 + 30) = 500 cos 75° = 129.41 W  (abs)
@ = 500sin 75° = 482.96 VAR (abs)
[b] P = %(18)(5) cos(30 + 75) = 45co0s(105°) = —11.65W  (del)
O = 455in(105°) = 43.47 VAR (abs)
[c] P= %(150)(2) cos(—65 — 50) = 150 cos(—115°) = —63.30W  (del)
Q = 150sin(—115°) = —135.95 VAR (del)
[d] P= %(80)(10) cos(120 — 170) = 400 cos(—50°) = 257.12W  (abs)

Q = 400sin(—50°) = —306.42 VAR (del)



1
P 105 I,=4/0°mA; —— =—j1250Q;  jwL = j5009
JwC

5000 10008
ure A

4/0" na( F-312500 45000

Zeq = 500 + [—51250]|(1000 + 7500)] = 1500 — 5002
1 2 1 2
Py = —3lI[Re{Zeq} = —5(0.004)*(1500) = ~12mW

The source delivers 12 mW of power to the circuit.



1
P 10.6 jwL = j20,000(0.5 x 107°) = 510 €;

10°

+ = I

_j400) i
. + BDIL\.
6/0 BT ¥, Ejluﬁ 300)
_ I
v H
v
V, V,—30(V,/j10)
—6 =0
+ 710 * 30 — 740
1 1+ 73
o ENNRES S
710~ 30 — 740

V, =100/126.87° V

Vv,
Ir = = 10/36.87° A
710

jwC ~ j20,000(1.25)

= —j40Q

I, =6/0° —In=6—8— j6=—2—j6=6.32/— 108.43° A

1
Psoq = 5|L,|230 = 600 W



P 10.17 [a]

-375t)
+ —> I
EDECD v,:,§5EIQ ngDQ
ma ([ rma) B
z5l)
A

Zuy = 50]|(25 — j25) = 20 — 710
V, =0.06Z,q =1 —j0.5 V(rms)

L =——=3 i10 mA
1= %5 % 0 + 710 mA (rms)

S, = —V,I = —(1 — j0.5)(0.05)
— 50+ j25mVA
[b] Source is delivering 50 mW.

[c] Source is absorbing 25 mVAR.
[d] Qeap = —|Li|*(75) = =75 mVAR

[Vol*
50

Paso = |L1|*(25) = 25mW
Qina = [111%(50) = 50 mVAR

= 25mW

Psoq =

Priddle branch = 26 mW; ®@middle branch = 0
Pright branch = 25mW; Qright branch = —75 + 50 = =25 mVAR



[e] Z Pdel = 50mW
Zpdiss =25425= 50mW = Zpdel
[f] 3 Qubs = 25+ 50 = T5mVAR = ¥ Quev

1
P 10.18 jwL = j25Q; —— = —j75Q
JwC

w
-j50f! 50}
I oy
150/0°v () I, g 3250
1150
b= = 944 j12A
50 — 725

1 1
P = Z[L[*(50) = 5(7.2)(50) = 180W

1
Q= 5]10]2(25) =90 VAR
S =P+ Q=180+ j90VA

5] = 201.25 VA



P 10.22 [a] S = 10,000 — j4000 VA
C[Ve? (1000)2

s _ — 6+ j8KVA
2= T Te0—jso Ot
Sy + Sy = 16 4+ j4kVA
100015 = 16,000 + j4000; .. I = 16 — j4 A(rms)

V, = Vi, +1.,(0.5 + j0.05) = 1000 + (16 — j4)(0.5 + j0.05)
— 1008.2 — j1.2 = 1008.2/ — 0.0682° Vrms
11
b] T=2>=— =20
[b] 750 ms

—0.0682°
360° 20 ms’
[c] V1, leads V, by 0.0682° or 3.79 us

v
-0.068297 L
v

a

t=—-3.T9 us




P 10.26

30,100
v, N ] tasn TS

2501 = 6000 — 78000
I'=24—3532; .. I, =24+ j32A(rms)

25015 = 9000 + 73000

I5 =36 + j12; S Iy =36 — j12 A(rms)
250/0° 250/0°
Is = /—:10+30A, I, = ./_:0+j50A
25 —179

Ig211+12+13+14:70+j70A

V, = 250 + (70 + j70)(j0.1) = 243 + j7 = 243.1/1.65° V (rms)




270/0°
P 10.31 I=————=27-3436=45/—53.13°A
0] 1= 5 = 27— 3.0 = 4.5/ = 531" A(rms)

P = (4.5)%*(6) = 121.5W
1

bl Y1 =37—75 JEo
Xo = L — 6250
T _16x103 7
€] Zo— ——  — 83330
=10 T
9270/0°
d I= = _ —301/-512°A
1] 80.33 + ;8 [=5.12°
P = (3.01)*(6) = 54.37TW
54.37
— 2220 100) = 44.75
le] % = 157.5100) %

Thus the power loss after the capacitor is added is 44.75% of the power
loss before the capacitor is added.



P 10.36 [a]

éo@ Q 2100 fg, + 3100

50
Virms)

50 = j10(I; — Ip) + j10(I5 — I) + 10(I; — I5)



0 = 10I, + j20(I, — I3) + j10(Iy — L) + j10(I; — Iy) + j10(I; — Iy)
0 = —j1015 + 10(I5 — Iy) + j20(I5 — L) + j10(I; — )

Solving,

I, =55+ 7j0.5A(rms); In=34j2A(rms); I3=2+ j2A(rms)
I, =1, =55+ j0.5A I,=0 —T,=25— j1.5A
I.=1L, =3+ 2A ILi=L—-1,=-1A

=T, -T3=35—j15A T=I3=2+j2A

[b]
+ ¥, -
A
1062 T
71002
Th vyl
%ijluQJr. —>1 3200 ¢ .
50 4070 v_ 2100 —leQ::vf
Virms) - -
/Ea IE If
V,=50V Vy, =710, 4+ j10I4 = 15+ 515V

Ve =10I. =30 +j20V V4= 32014 + j10I, = 15 + j5V
V. =101, =35 —j15V  Vy= —j10I; = 20 — j20V
S, = —50IF = —275 + j25 VA
S, = VI = 15 + j60 VA
Se=V.I =130+ jOVA
Sq= V4l = —15 - j5VA
Se = V.I' = 145 — jOVA
Sy = ViI} =0 — j80VA
[c] Y Piey =275+ 15 =290 W
3" Pus = 15+ 130 + 145 = 290 W

Note that the total power absorbed by the coupled coils is zero:
5-15=0=PF+ P4



[d] 3 Quev =5+ 80 =85VAR
3" Qans = 25 4 60 = 85 VAR

Z () absorbed by the coupled coils is Qp, + Qq = 55



P 10.38 [a]

300 = 60L; + V; + 20(I; — I,)



0 == 20(12 - Il) + V2 -+ 4012

1
Vy = ZV1; I, = -4,
Solving,

Vi =260V (rms); Vy =65V (rms)

I, =0.25A (rms); I, = —1.0A (rms)

Visa = Vi +20(I; —I) = 285V (rms)
P = —(285)(5) = —1425W

Thus 1425 W is delivered by the current source to the circuit.
[b] IQOQ = Il — 12 =1.25 A(rms)

Py = (1.25)%(20) = 31.25 W



(4000) (—54000)
4000 — 54000

P 10.41 [a] Zy, = j4000 + — 2000 + 2000 Q2

Zu = Zi = 2000 — j2000)
10/0° (4000)
4000 — 74000
2% () 32kl 21 ()

vy R g PV S
% I

5/45° S i

Virmg) 7

[b] Vi, = =54 55 =5V2/45° V

- _ 42k ld

. 5v/2/45°
~ 4000

Tims| = 1.25mA

= 1.25V/2/45° mA

Pioad = (0.00125)%(2000) = 3.125 mW



[c] The closest resistor values from Appendix H are 1.8k and 2.2k(2. Find
the capacitor value:
1
8000C'
The closest capacitor value is 47 nF. Try R = 1.8k:

2000 + 52000 + 1800 — j2659.57

= 2000 SO C =62.5nF

= 0.7462 + j1.06 mA (rms)

= 1.3/54.85° mA (rms)
Pload = (0.0013)%(1800) = 3.03mW  (instead of 3.125 mW)

Try R = 2.2k

- 5/45°
2000 4 52000 4 2200 — j2659.57

= 0.6925 + j0.9505 mA (rms)

= 1.176/53.92° mA (rms)
Pload = (0.001176)%(2200) = 3.04mW  (instead of 3.125 mW)

Therefore, use the 2.2 k(2 resistor to give a load impedance of

Zy, = 2200 — 52659.57 2.



P 10.44 [a] Open circuit voltage:

250 §100 v, 10
oy A ey ]
—>1I
+
WV {rms)
100 — 514
V,=5l¢p =5———
1 =519 25 + j10

(25 + j10)L, = 100 — 5I¢

100

127:
® 730 + 410

3—jA



I (51,) = 15V

Vo =
43
Short circuit current:
25} 71000 v, 10
iy e | W
100/0°C 5T, EjBQ L .
Virms) s
100 — 51,
Vy=5ly = ———
2T T 954410
I,=3—j1A
156:5—?’:15—9'5/&
15
Zmm=———=094750.39Q
™55 i
Zp = Zh, = 0.9 — j0.3Q
0.9 10.30 0.90
Ay AT 9 Ay
. + I
15 /0 C v, T-10.30
Virms) w
0.3
I, = 18~ 8.33 A(rms)
P =|1,]%(0.9) = 62.5 W
[b] Vi = (0.9 —50.3)(8.33) = 7.5 — j2.5V(rms)
250 1100 10 0.90)
Wy SRR | Ay
— Iy —I; -+
100/0C 54 §j3Q v,
Virmsg)
Il
\%
=~ — _0.833 — j2.5 A(rms)

I = — =
1 ]3



IL=1,+1I, =75—725A(rms)
Sly=T,+V, .. I,=3-j1A

Ly, =TI, — L= 45+ j1.5A

S, = —100(3 + j1) = —300 — 5100 VA

Sus. = 5(3 — j1)(—4.5 — j1.5) = —75 + jOVA
Paey = 300 + 75 = 375 W

62.5
% developed = %(100) = 16.67%

Checks:

Posq = (10)(25) = 250 W

Pig = (67.5)(1) = 67.5 W

Pygo =625W

3" Paps =230 + 62,5+ 67.5 =375 = Y Paey
Qj10 = (10)(10) = 100 VAR

Qj3 = (6.94)(3) = 20.82 VAR

Q_josz = (69.4)(—0.3) = —20.82 VAR
Qsource = —100 VAR

> Q=100+ 20.82 — 20.82 — 100 = 0



