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Question 1 (10 marks)

For the following second-order circuit, determine i(¢) for all times. The switch is initially closed
and is opened at ¢ = 0.
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Solution: At t = 0~, we have the following circuit ‘:
L

YA Yy {f ‘_"\y-c_ 6

N —

ip=0" =+ x4=16Aand vc(07) =9.6V.
At t = 0%, we have the following circuit

ha 1 \Ltf \

—

The voltage across 412 resistor and capacitor is 44 and therefore the current through capacitor is %%(4@') =
%. Now the current through inductor is i + % anti-clockwise. Writing the equation of outer loop yields

di d di

4i+6(i+E)+a(i+%)=o
d*  _di :
T T +10i=0

We can formulate characteristic equation as
24+ 7s+10=0,



for which we have s; = —2, s = —5 and therefore we have
i(t) = Kie™® + Ko™, t>0
Initial Conditions: Since vo(07) = 9.6V and therefore i(07) = 2.4A. Furthermore, the current through
inductor is —(i + % ) which yields % (0%) = —1.6 — i(0") = —4 A/s. Solving for K; and K, as
K+ Ky =24—2K, — 5K, = —4

yields K7 = % and Ky = 1%.
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