Homework 10

P109 I, =40/0°mA

1
jwL = 710,000 ©2; Ie; J1y,

40/0ma ®  §10kQ

410,000 .
I, = Lo (40/0°) = 800°

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

Q= %|10|2(—10,000) = —32VAR
S=P+jQ=16-332VA

S| = 35.78 VA

P 10.13 Z; = —§10,000]|20,000 = 4000 — 8000 2
Z: = 2000 — 52000 €2

Z _ 400058000 .
Z. ~ 2000—j2000 ° 7

Z
V, = -évg; V,=1/0°V

V,=(3—41)(1) =3 - j1 =3.16/— 18.43°V

P=—2—Fm=———=5x10"3=5mw

T -310kQ2



P 10.21

340
> . N
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Il IZ IS I4
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2400@ .
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v, v (rms) L, L, 1440 ¢ 3
e

240017 = 60,000 + 540,000
IT =254 j16.67; oo I = 25 — j16.67 A(rms)

240013 = 20,000 — 510,000

I, =833—j4,167; .. I, =8.33+ j4.167 A(rms)
2400/0° , 24000° .
2= gy =667 HI0A L= = =025

Igzll+l2+l3+l4:50—j37.5A

V, = 2400 + (j4)(50 — 537.5) = 2550 + 5200 = 2557.83/4.48° V(rms)

465/0°
. = P _94-j18=3/—368TA
P1025 fa] 1= 5o 1.8 = 3/— 36.87° A(rms)

P=(3)?%*4)=36W

1

Bl Y = —— =533 —4mS

(bl Yi = 503500 3-J4am
Xe— —* 9500
CT i x103

[c] Z - 18750

L= 533%x103

4650°

1= 2L _943/_09°
[l 1= fore g5 — 243(=0°A

P = (2.43)%(4) = 23.58 W

23.58
Thus the power loss after the capacitor is added is 65.6% of the power loss

before the capacitor is added.



P 10.38 [a] First find the Thévenin equivalent:

JjwL = 53000 Q2

Zn = 6000]|12,000 + 53000 = 4000 4 73000 2
12,000

Vo = ————__(180) = 120/0° V
o 6000+12,000( =Y ilE
—j )
L~ 510000
wC J
"
_("\NY‘\_‘__._IW\___.
4000Q 33000Q 2000Q
120v ) -31000Q =

120

[=— 2  _18—j6mA
6000 1 j2000 _ 8~ J6m

1
P = Z[I[*(2000) = 360 mW

[b] SetC,=0.1uF so —j/wC = —3;2000Q 73000 — 72000 = 51000 €2

Set R, as close as possible to
R, = V40002 + 1000% = 4123.1Q

R, = 40009

120
== _1477—j1.85mA
el T'= 2500 + 71000 77-jl8m

P= %1112(4000) = 443.1 mW

Yes; 443.1 mW > 360 mW

120
d = — =
(d) 1 8000

15mA
1
P= §(0.015)2(4000) =450 mW

[e] R, = 4000; C, = 66.67 nF
[fl1 Yes; 450 mW > 443.1 mW



