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EENG 281 Homework #9 Solutions

Fall 2013
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T 2RC ~ 2(100)(10°9)

= 5000 rad/s
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s1.0 = —5000 £ V25 x 108 — 16 x 106 = —5000 + 3000
s1 = —2000 rad/s; s9 = —8000 rad/s
v, = Aye 20006 L 4 —8000:

A + As = v,(0) = 15

dv, 90 x 10"
= (0) = —20004; — 80004y = ———

= —90,000

Solving, Ay =5V, Ay =10V

v, = He 2000t L 108000ty t =0



1 1
P829 = = =10%  w, = 10" rad
T ILC T (50 x 10%)(0.2 x 10-9) rad/s

1 1
T 2RC ~ 2(200)(0.2 x 10-9)

= 12,500 rad/s .. overdamped

¥

s10 = —12,500 £ \/[12,5[“]}2 — 10% = —12,500 4 7500 rad/s
s1 = —5h000 rad/s; so = —20.000 rad/s
Ir = 60mA
i, = 60 x 1073 4 Aje 70000 1 4] —20000¢
—45 x 107 =60 x 1073 + A} + Aj; AL+ AL = —105 x 1073

diy, 15
— = —50004" —20.0004, = — = 300
dt 1 - 27 0.05

Solving, Al = —120mA; Ay = 15mA

i, = 60 — 120750008 4 157200000 hA - ¢ > )
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P 8.31

1 1

— — — 8000; 2 — 64 x 10°
2RC — 2(312.5)(0.2 x 10-5) ' “ *

'}

we = 10° underdamped

s19 = —8000 £ j4/R0002 — 108 = —8000 + 76000 rad /s
i, = 60 x 107* + Ble 3" cos 6000t + Bhe """ sin 6000t
—45 x 107* =60 x 107 + B} o, B} = —105mA

di
—(0) = —8000B] + 6000B; = 300

B, = —90mA

i = 60 — 105e %% cos 6000t — 90e % 5in 6000t mA, ¢ > 0

1 1
= = = 1{]4
“T2RC T 2(250)(02 x 10-9)
o =101 = 2 critical damping

i, = Iy + Dite 1% 4+ Dhe 19" = 60 x 1072 + Djte 1" + Dje 10"
in(0) = —45 x 1073 = 60 x 1072 + Dj; o, Dy = —105mA

diy, .
E(ﬂ} = —10"Dy + D}y = 300A /s

D} =300 4+ 10*(—105 x 107*) = —750A /s

i = 60 — 750,000t 19 — 105¢ 19" mA, >0



Step Response - Parallel RLC Circuit
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R
P850 a= Y 2000 rad /s
i 1

—= = :2F6 104
°TIC (625 x109)(6.25x106) %

s1.a = —2000 £ V4 x 105 — 256 x 10* = —2000 + 1200 rad/s
vy = Vj + Aje 8000 1 Al 3200

20(0) = 0 = V; + A} + A}

v,(00) = 60V; oo AL+ Ay = —60
o0) _ o — _go041 — 32004,
dt
Ay = —80V; Ay =20V

Ve = 60 — 80 50 L 20 My ¢ >



