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Assuming we know VC(0
−), IL(0

−), the s-domain circuit is as follows
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Applying KCL at top node we get the following equation:
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The natural frequencies are determined by the roots of the denominator polynomial
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This gives us 3 cases:

Case1: α2 > w2
0

denominator has two distinct roots s1, s2
s1, s2 are real values

The solution will be of form A1e
s1t +A2e

s2t
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0 < α
The solution is a exponentially decaying function, one time constant larger than the other.

It is an over damped situation.

Case2: α2 = w2
0

In this case denominator has two equal real roots.

s1, s2 = −α
The solution will be of form A1e

−αt +A2te
−αt

It is a critically damped situation.

case3: α2 < w2
0

In this case the denominator has complex roots.

let wα = 2
√
w2

0 − α2

s1, s2 = −α± jwα

denominator = (s+ α+ jwα)(s+ α− jwα)
= (S + α)2 + w2

α

The solution will be of form e−αt[A1 cos(wαt) +A2 sin(wαt]
This is an under damped system.
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For high quality factor, R should be large
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