ENGR& 204 Spring 2010 Homework 5 Key

The voltage at the terminals of the 300 pH inductor is shown. The current i is zero for t < 0. Find an
equation for | fort 20, Sketchivstfor0 <t < oo,
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6.8 The current in a 15 mH inductor is 1 A for t <0 and given by | = A,e(-2000t) +A,e(-8000t) A for t > 0.
The voltage across the inductor is 60 V at t = 0. Find the voltage across the inductor for t >0, and find the
time when the power at the terminals of the inductor is zero.



P68 [a] i(0)=A,+A4,=1
:—: = —20004;e 2% _ 8000.A,e 5000
v = —30A,e~ 2000 _ 1904, 5000t y/
v(0) = =304, — 1204, = 60
Solving, Ay, =2 and 4, = -1
Thus,
iy = (2672000 _ o800 A 4>
v = —60e 0 £ 120e 500ty ¢
[b] p = vi = 300e~ 10000 _ 1904000t _ 190),~16,000¢
p=0 when 30059 — 120'200 _ 190 — o
Let z = %" then 300z — 12022 — 120 =0
Thus 22 — 252 +1=0 so z=05andz=2

If & = %% = (.5, ¢ will be negative. Hence, the solition for ¢t > 0 must
be z = 2:

"% — 9 so 6000t = In2

In2
Thus, t = —— = 115.52 ps
118, 6000 9.02 s

6.17 The current shown is applied to a 0.25 pF capacitor with zero initial volts. Find the charge at t =30

s, voltage at t = 50 ps, and energy stored in the capacitor by this current.
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S0x10
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1.25 x 1079 + 200 x

= 1.25uC
Since g = v, v=12

[e] i= —300 = 10"% +5x 1073
60 10
L%xm4+f
Bl 10

1.25 % 107% + 4000 x 109 — 5 x 103[

10x10—% 30= 10~

f 5 % 10% dt +f 50 x 10~ dt
0 10x 10—

+50 x 10-%(20 x 10-9)

5> 10°(3)(100 x 107'2) + 1000 x 103 x 10-°

J0ps <t < d0us
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[200 % 1073 — 5 x 10%] dt

42 (50%10-8
1073(20 x 107%) — 5 x 10°—
2 lsoxi0-8
250(1; gm] 1012

=

5/0.25 = 5V,
50ps <t < 60ps

g = [F300 x 1073 + 5 x 10%] dt
= 1.25 x 107% — 300 x 1073(10 x 10-%)
+5 % 108 [@m;ﬂ] 1012
= 1uC
-6
w = guﬂ = %{0.25) % 107%(16) = 2 ]



6.23 The voltage v, = 1250e(-25t) V. If i;(0) = 10 A and i,(0) = -5 A, find i,(0), i,(t) for t= 0, iy(t) for t 2 0,
i»(t) for t 2 0, the initial energy stored in the three inductors, the total energy delivered to the black box,
and the energy trapped in the ideal inductors.
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Uy = 3,65[53_2&} = —450e25

Ve = Uy + vp = —450e~ 2" | 1250025t
= 800e~2tVy
1t .
i = ——f&ﬂﬁe“"‘“dm+10
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= de" Bt _ 441D
iy = de L HA t=>0
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[d] ia = —— [ 800" dy —5
32J 0

= e®_1-5

s = e B _GA, t>0
[e] w(0) = %(8)(100] + %(32)(25; + %{3.5}(25) =845
[f]' Wiel = %(IUJ(EEI;] =1251]

[&] Wirnpped = 845 — 125 =720

7.8 The switch has been closed a long time. At t = 0 it is opened. Find v,(t) for t 2 0.
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Note: use the cookbook!
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i (0f)=1A
ip(t) =e 1000 A t>0
U(t) = —15¢(t)
vo(t) = —15e 1%V, t >0t

7.14 The switch has been closed a long time and opens at t =0. Find v,(t) for t > 0"
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P714 t<0

Note: use the cookbook!

25a(1) 100 J,

25K

i, (07) =i, (07) =25A

t=>=0

Find Thévenin resistance seen by inductor
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