ELCLE 2240 HOMEWORK #10 prob 2 solution U
N. Cotter

EX:

. i)
24V<i> c__ R%

C=1mF L =25 mH

A relay is driven by a 24 V power supply, as shown above. Power is turned off at 7 =
0. The current, i(¢), for # > 0 has two terms that decay exponentially without
oscillation. One term dies out quickly, and the other term dies out with a time

constant of T = 10 ms, as in e~/10ms_ Gjven the time constant and the information in
the diagram above, find the value of R.

soln: EFcom what we are fo\al, we haqve
onR characteristic root e8u¢a( to —~1/1oMmd.

Since the <ircuit is a series RLC,
we Use a = R/(zL).

As always, w: = /Qe).

Our dharacteristic roots are
$,,2 =~ ¥’ wg
‘erm For the

The Problem states -that the , root
eﬁua( to -1/ lomg dies out more
slowly. 7hAis means the ma n/tude
of this root s smaller. 7hcs (s,
ﬂerefore, the f‘oonf COrresloaﬂdo‘nj +o

S = —u+1/o<z~w:
have $= - ’z' =
So we v ol + /o 4, == /Ioms.



We selve For R.

~R+//[R\*~ 1 = -1 - -loo
20 2L Lc IOmsS

We 3e—(: the v Ly i+self on one side
by ado“.nj R to both sides.
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R\ - ' =-loo+R
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We now Sguare both sides.
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R - 1 = +1j00 -—2(100) R +§Zf
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where 1 ! = (__‘__.) ("/5)
Lc 25m Im 5m
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\_ = 200" rY/g?
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We rearrange ) je‘t R by itself on
ohe side.

200 R = ‘00:L + 2(.1'0z = 50k r/s*
L
R = 50k - 2L Q/H
200
R = Sok-z2(z5m) = 25 n
200 z

or



