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EX:
t = 0

1 A480 mΩ

 1 µH

960 mΩ

i(t)

 25 µF

After being open for a long time, the switch closes at t = 0.

Find i(t) for t > 0.

SOL'N: We calculate characteristic roots using the circuit for t > 0.  We set the
source to zero to find RThev for the roots, which will be the parallel value
of the two resistors:

� 

480 mΩ || 960 mΩ = 480 mΩ⋅1 || 2 = 480 mΩ⋅ 2
3

= 320 mΩ

As for all RLC circuits, we have the following formula for the
characteristic roots:

� 

s1,2 = −α± α2 − ωo
2

For a series RLC circuit, the value of α is one-half the inverse L/R time
constant:

� 

α = R
2L

= 320 mΩ
2 ⋅1µH

=160 k/s

The resonant frequency, ωo, is the inverse of the square root of the product
of L and C:

� 

ωo = 1
LC

  or  

� 

ωo
2 = 1

LC
= 1

1 µH ⋅  25 µF
= 1

5 µ
 r/s

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 
2

= 200 kr/s( )2

We find that, since α < ωo, the roots are complex:

� 

s1,2 = −160 kr/s ±  160 kr/s( )2 − 200 kr/s( )2 = −160 kr/s ±  j120 kr/s

Because the roots are complex, the circuit is under-damped:



� 

ωd = ωo
2 −α2 = (200k)2 − (160k)2 r/s =120 kr/s

We use the general form of solution for an under-damped circuit:

� 

i(t) = A1e
−αt cos(ωdt) + A2e

−αt sin(ωdt) + A3








