ECE 232 - Circuits and Systems II
Test 1

Please provide clear and complete answers. Don’t forget to specify the units of measure!

Consider the circuit in Fig. 1. The switch was in position a for a long time before it moves
to position b at time ¢ = 0. Then it moves to position ¢ at time ¢ = 2 ms.
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Figure 1:

a. Calculate the current i.,(0).

b. Calculate iy (t) for 0 <t < 2 ms.

c. Calculate i (t) for t > 2 ms.

d. Calculate the voltage v(t) across the inductors for ¢ > 0%,
e. Plot v(t) and i ().

f. Calculate the energy stored on the inductor at time ¢ = 0. What is the percentage of this
energy that is released by the inductor in the interval 0 < ¢ < 2 ms and in the interval ¢ > 2
ms? Answer this question by integrating the power released by the inductor over time.

Sol.:
a. For t = 07, the current that flows on the parallel of the two 100 € resistors is 10%050 =2A

so that, using the current division rule we get

and by continuity of the current over the inductor, we get i1, (07) = i(07) =i,(0) =1 A.

b. In this interval, the equivalent circuit is RL with time constant 7 = % =1 ms. The
final value is zero, so that we obtain

ip(t) = e 19 for 0 <t <2 ms.
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Figure 2:

c.In this interval, the circuit is RL with time constant 7 = % = % ms. The initial value
is

ir(2x107%) =e?=0.13 A.
so that
i (t) = 0.13¢719000=2x107%) " for ¢ > 2 s,

d. The voltage is obtained as

dift)

t) = L
= 100 x 1073 x (—1000e 109
= —100e 0% for 0 < t < 2 ms

and

L dity)
o(t) = LW

= 100 x 107° x (—M

) x (0.1367%@7%(10_3))

—  _19.5¢71500(t=2x107%) for 4 5 9 s

e. Plots are shown in the figure. Note that the voltage is discontinuous.



f. The initial energy is E = $Li(0)? = 0.1 -1 = 0.05 J = 50 m.J. The amount of power
dissipated in the interval 0 < ¢ < 2 ms is the negative of
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which is the %82 = 0.98% of the overall initial energy.



