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RLC CIRCUITS
RLC CHAR ROOTS/DAMPING

Example 2
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After being closed for a long time, the switch opens at t = 0.
a)

b)

If L. = 125 mH, find the characteristic roots, s1 and s2, for the above circuit.

If L = 11.834 mH, find the damping frequency, wg.
<)

Find the value of L that makes the circuit critically damped.
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Now we P'“? in values For Comloonen'l:s,

L=125 mH (For part a) C= 7_/ud=



w= L = )\ Mrad/s = 2.5 Mrd/s
2 100QZuF Y00 Ik

= 2.8 k rqd/‘s

x kS
w, = _\ = ' (rad/3) = 4 G (rad/s)
- 125 mH 2uF 250 n Ik

2 2
we = & M(md/s) or W, = 2K rad/s

shz = ~2.5k ¥/(2.5 k)z-(zk)z rad /s

1\

it

~2.5k% 1L5K rad /s

S, = —4k and  ~1k  yad/s

Note: Real part of 3 is always £ 0
for an RLC circuit,

b) For L= 1,834 mH we have dvfferent w, :

W, = = [ = _42.25 ' pod
c 11.834 mH 2 uF ns
2

w, = 42.25 M rad/d  or w, = 65k rad/¢

Note: Chqng‘tnﬁ L does not thngto(.
for a quqde( RLc, but [t
wou (A change o for a series

RLC where «= R/zL.

[ 2 = .
Here, 8,,, = ~x ¥ ju~w, with w, >o.



Since w, >x, we get complex roots:
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~2.5 K ’iajzz-c)k)"“-(asmz ' rad /s

$,2 = —2.5kTj 60Kk rad/s

We define the dqm'pinj —Frezuenc‘)’ +o
be +the magqnitude of the 1 +term, or
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W =/ Wy — & Corder of w,, &
LS reversed)

w4 :/&o.Sk)z— (2.5K)* rad, /s

wy = 6k rad/s
c) The circuit IS critically a!q\mped when
S,= 8, , (.e. when / =0 or o= W,.

Sinde o =2.5k rad/g doesnt dmnye with L,

we must have W, = 2.5k rad/s.

2 k3
)\ = 2.5k md/s » L =(25K)A)
Jre' Lc
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L= gomh



