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Unified Engineering I Fall 2004

Problem S10 (Signals and Systems)
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Consider the network above, with

L1 = 1 H, L2 = 1 H, R3 = 1 Ω, R4 = 1 Ω, R5 = 0.5 Ω

The inductor currents at time t = 0 are

i1(0) = 10 A, i2(0) = 0 A

Find the inductor currents (i1(t), i2(t)) as a function of time.
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Problem S11 (Signals and Systems)
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Consider the circuit above, with

C1 = 0.25 F, R2 = 4 Ω, R3 = 4 Ω, R4 = 1 Ω, L5 = 1 H

The initial conditions on the capacitor and inductor are

v1(0) = 2 V, i5(0) = 1 A

Find v1(t) and i5(t), using the methods discussed in Lecture. Note: If you wish, you
may use the loop method instead of the node method.
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Problem S12 (Signals and Systems)
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Consider the circuit of Problem S11 above, with

C1 = 0.25 F, R2 = 4 Ω, R3 = 4 Ω, R4 = 1 Ω, L5 = 1 H

Find the state-space equations that describe the evolution of the circuit, in the form

d

dt
x(t) = Ax(t)

where

x(t) =

[
v1(t)
i5(t)

]
Confirm that the eigenvalues of the matrix A are the same as the characteristic values
found in Problem S11.


