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ECE221 Problem Set 9 Solutions (9.43, 9.48, 9.56, 9.59, 9.62, 9.64, 9.71, 9.84, 9.87)
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P 9.48 Open circuit voltage:
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The Thévenin equivalent circuit:
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P 9.56 Set up the frequency domain circuit to use the node voltage method:
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In standard form:
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Solving on a calculator:
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8 4
Thus
8 56
Vo=Vi-20[90°=—2—j=V
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P 959 Write a KCL equation at the top node:

Vo vO - 2.4IA VO .
22 (104 j10) =0
gt t5 10+

The constraint equation is:

V,
I, =

Solving,

V, = j80 = 80/90° V

P 9.62
440
-38Q /_h’ 120
I A —
CA® T Ejm/\lv G320
/0 ’

(12 — j12)I, — 121, — 5(—j8) = 0
—121, + (12 + jA)I, + j20 — 5(j4) = 0

Solving,

I,=4—-32=447/-26.5TA
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P 9.64 jwL = j10,000(5 x 107*) = j50Q

1 —J
jwC ~ (10,000)(2 x 10-5) 7
j500Q -j50
400 +
N 100022
130[0V D Iy (L N,
301, 1

130/0° = (40 + j50)I, — 40I, + 301,

0 = —40I, + 3015 + (140 — 750)I
Solving,

I, = (400 — 5400) mA

V, = 1001 = 40 — j40 = 56.57/ — 45°

v = 56.57 cos(10,000t — 45°) V
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1 —j10°

P 9.71 - = —4100Q
) 556 = Tmao ~
V, = 30/0°V
V,(1/jwCo) 30/0°
Vp — - — - — Vn
25 + (1/jwC,) 1+ 325wC,
Vo Va-Ve
100~ —j100
1+l 30(1—j1)
Vo= —=Va=(1-j)Va= 7o
30,/2
Vil=——22__ g
V14 62502C2
Solving,
C, = 280nF
b] v, =207 _ 6/ 19687

1457
v, = 6cos(10%% — 126.87°) V

P 9.84 The phasor domain equivalent circuit is

-

+
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As R, varies from 0 to oo, the amplitude of v, remains constant and its phase
angle increases from 0° to —180°, as shown in the following phasor diagram:

TNy s zi-Le,
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"L
120 240
P 9.87 I = — 23.29 — j13.71 = 27.02/—30.5° A
Tl h=or s 68 Jrft =l
120 120
Io = - — ::5 OO}\
=5 ~gp — L
120 240
I — — 98,20 — j13.71 = 31.44/—25.87° A
=12 "8471,63 gla-t [=2587
120 ) 120 )
L=—r=50°A; TL=-——>=10/0A
I, 240 18.29 — j13.71 = 22.86/—36.87° A
= — = 18,29 — 713.71 = 22. —a6. .
84+ 6.3 J

[b] When fuse A is interrupted,

I =0 I; = 15A I =10A
L=10+5=15A L, =-5A I;=5A

[c] The clock and television set were fed from the uninterrupted side of the
circuit, that is, the 12 load includes the clock and the TV set.

[d] No, the motor current drops to 5 A, well below its normal running value of

22.86 A.

[e] After fuse A opens, the current in fuse B is only 15 A.
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