P10.6 [a] Area under one cycle of v}:

A = (5%)(2)(30 x 107%) +22(2)(37.5 x 107%)
= 1800 x 10~
Mean value of fug:

1 106
— A _1800x10°

" T 200x10-5 200 x 109
Vims = V9 = 3 V(rms)

V2. 3
b P o rims - - 4W
[b] R 2.25
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P10.9 I, =40/0°mA

1
jwL = 710,000 €2; —— = —710,000 2
JjwC

5k ()
* Ay
. +
40/0 ma D j101<Q§ v T -310k0
- IJI;
&

110,000
L="2 “o0p (40/0°) = 80/90° mA

1 1
P= 5|10|2(5000) = 5(0.08)2(5000) =16W

1
Q= 5|10|2(—10,000) = —32VAR
S=P+3jQ=16—j32VA

S| = 35.78 VA
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1 1

P10.11 jwL = j10°(0.5 x 1073) = j50Q; =
JwL = JL0°(05 > 1075) = 3308k =7 = 0 73 % 109

= 4300

4 2 Ih—
N S0z, ~3300
4@1&’1\] v, 24500 400

I ﬁ/‘
o

AAAS

v
v, V, — 501
SR AT R e )
+ 790 + 40 — 530
I = .VO
750

Place the equations in standard form:

1 1 —50
Vo ey A o I A o - 4
(;50 T —330> Tla (40 —j30>

A\ (j%) +IA(—-1)=0

Solving,
V, =200 — 7400 V; In=-8—74A

I,=4—(—8—j4)=12+j4A

1 1
Pyoq = §!Iol2(4o) = 5(160)(40) = 3200W
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P 10.13 Z; = —;10,000|]20,000 = 4000 — 58000 2

Z; = 2000 — 52000 2

Zi _ 4000 - j8000 _
Z 2000 —j2000 ° 7

7 .
Vo= =5 Vs V=107V

V,=(3—41)(1)=3—j1=3.16/—18.43°V

1(1
P:——m:——( 0) =5x107° =5mW
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1(240)

P 10.14 = —=6
[a] P= "o~ =60W
1 —9x 108 ,
~wC  (5000)(5) —30040
1 (240)?
= _ e AT
9= 3(300) = VAR

Pmax = P + 4/ P2+ Q% = 60 + 1/(60)2 + (80)2 = 160 W(del)
[b] Pmin = 60 — v/602 + 802 = —40 W(abs)
[e] P=60W from (a)
[d] @ = —80VAR from (a)
[e] generate, because @) < 0
[f] pf = cos(0, — 6;)

240 240
1= 2 _ 05+ ;0.67=0.83/53.13°A
0 T Sjze0 0t >

pf = cos(0 — 53.13°) = 0.6 leading

[g] rf =sin(—53.13°) = —0.8
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P 10.17 [a] Z; =240+ j70 = 250/16.26°
pf = cos(16.26°) = 0.96 lagging
rf =sin(16.26°) = 0.28
Zy =160 — 7120 = 200/ — 36.87° Q
pf = cos(—36.87°) = 0.80 leading
if = sin(—36.87°) = —0.60
Z3 =30 — 740 = 50/ — 53.13° Q
pf = cos(—53.13°) = 0.6 leading
if =sin(—53.13°) = —0.8

blY=Yi+Y+Y;

1 1 1
V)= —— . V)= — . Vi=m ——
LT 250/16.26° 27200/ — 36.87°" >~ 50/— 53.13°
Y =19.84 + j17.88mS
1
Z = — =

v 37.44/—42.03° Q
pf = cos(—42.03°) = 0.74 leading

if = sin(—42.03°) = —0.67
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P 10.29 [a] Let Vi, = V,,,/0°:

10 j2e
. Ay
+ I +
120,/8° ¢ o
Virms) Vmﬂ SL
c _

St = 600(0.8 + j0.6) = 480 + 360 VA

[ 480 360450 360
v, v T, v,
480 360
1200 =V, (——‘—)1 12
Jick + AT (1+72)

120V, /0 = V;2 + (480 — 5360)(1 + 52) = V,2 4 1200 + ;600
120V, cos 6 = V.2 + 1200; 120V;, sin 6 = 600

(120)*V;2 = (V,2 + 1200)* + 600°

14,400V2 = VA 4+ 2400V?2 + 18 x 10°

or

Vi —12,000V,2 + 18 x 10° = 0

Solving,

Vin =108.85Vand V,,, = 12.326 V
IfV,, = 108.85 V:

600
g =" —0.045935, .. 0=2.63°
ST (108.85)(120) ’
If V,, = 12.326 V:
sinf = B = 0.405647; .0 =23.93°

(12.326)(120)

[b] o
120/23.93 ¥

120/2.63 v

7 108.85,/0°v

12.326 /0°v

5 48 .68/-36.87 A
5.51/-36.87 2
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P 10.33 [a] Zp, = j40]40 — 540 = 20 — 520
Zy, = Zh =20+ j20Q
40

b] Vi, = ———(120) = 60 — j60 V
[b] Vi 40—1-}40( ) J
200 -3200 2002
i | f———"\\—————
% I
60-160V () gjzm
60 — 760
I=——— =15-4j15A
40 J

1. .
Proad = 5|1|2(20) =45W

© 2007 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all
copyright laws as they currently exist. No portion of this material may be reproduced, in any form or by any means,
without permission in writing from the publisher.




P10.35 [a] Zm = [(3+ j4)|| — j8] + 7.32 — j17.24 = 15 — j15Q

c. R=|Zp| =21.21Q

[b] Vi, = J —(112.5) = 144 — 108 V(rms)
1502 -315¢C2
A 1
I

144-9108 .4

V(rrjns} C—)‘ 21.210
144 — §108

= TR 45— 114

35.21 — j15 J

P = |1]*(21.21) = 447.35 W
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P 10.37 [a] Open circuit voltage:

N -1V
50
Ay i} &
. 50 + -j5@ +
100@ ;
‘J(rms)(') o 150 Vin
&
Vo —100 Vy
—— 4+ — —0.1V, =0
5 T35 ¢

V, =40 + j80 V(rms)

Vin = Vi + 0.1V4(—55) = V(1 — j0.5) = 80 + j60 V(rms)

Short circuit current:

52
Ayt {1
. 502 + -j5L2
100@ !
‘-fl[l:mS}lCjl o 502 I_

\Y
I, = 0.1V, + ;’55 — (0.1+50.2)V,
—J

V,—100 V \Y

< —— 2L+ L =0
5 7o =75
V, =100 V(rms)

I = (0.1 4+ 50.2)(100) = 10 + j20 A(rms)

Vo, 80+ 560
L. 10+ 520

R, = | Zpy| = 4.470Q

T = =4—520Q
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[b] L

Ay {}
40 -920
80+i60 A 200
Virms) (‘D
80 + j60
1= 0% 7364 j8.82 A(rms)
44+ v20— 32

P = (11.49)*(v20) = 590.17W

[c] T
Ay i} & Ay
40 -320 40
B0+i60 A .
Virms) C‘) 12Q
#
80 + 560
1= % = 10 + j7.5 A(rms)
P = (10> 4+ 7.5%)(4) = 625 W
[d]
Afh, /\\Q'lvd’
50
oV - 1047 .54 (rms)
50 ~§5Q | > '
A i} A
o I, 4+ %IC + 40
1DDZE 6] v 25+750
v (rms) 3 ¢ £350 . 120
T Virms)
(I
&

V, — 100 +&+V¢—(2§+j50)
) 79 —179

V4 = 50 + 725 V(rms)

0.1Vy =5+ 725

5+7525+1c=104 7575

Ic =5+ 55 A(rms)

=0

\Y
I, = -2 =5— j10 A(rms)
B

Ir=1o+1;, =10 — 55 A(rms)
I, =1p+0.1Vy =15 — 52.5 A(rms)
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Sy = —100I; = —1500 — j250 VA

100 = 5(5+ j2.5) + Ves + 25+ j50 .. Ve = 50 — j62.5 V(rms)
Ses = (50 — j62.5)(5 — j2.5) = 93.75 — j437.5 VA
Thus,
3" Piey = 1500
% delivered to R, = @(100) = 41.67%
1500
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