}CO??G‘EPTUAL TOOLS

By: Neil E. Cotter RLC CIRCUITS

GENERAL RIC SOLUTION
Example 8
EX:
Ry = = C =100 nF
0@ o, '
S L
- n 0= =
Vg=24V C-) V0S,00 10 uH

After being closed for a long time, the switch opens att =0.

a) State whether v(t) is underdamped, overdamped, or critically damped.

b) Write a numerical time-domain expression for v(t), t > 0, the voltage across
R». This expression must not contain any complex numbers.

so(./h-. a) Characteristi¢c  yoots From series Rz LC
circuit after -\:=o+.

2 2
52 =~0(.i\(o<-w° ) oL

= E_z) Uuoz-_ \_
2L Le
X = 205¢ = [Mr/s
?_[O).LH
2 2, 2 z
we = _L = L st 2 (M oess)
lopH- 1000 F | n®

12 wy = ‘@M r8) = (M r/s)t‘

The circuwit is cri-\:\ml\\/ d\queal.
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GENERAL RLC SOLUTION
Example 8 (cont.)

b) Our 2oln is of form

st <t
vit) = Ae +Ate +(A3=o) Cno sr¢ as
+t>00)
Now find  y(ot) and Av®) from circuit.

At \-[-,=0+

Start at =0~ when L= w',rel C:open,

Rl_—
1000 ¢

Vo = + Vu(07)
3 Ra=
24v >2o% (0] -

Find L,_Co') and VC[D“)) (encrgy Vars).

‘LL(O") =0 since  C = open

vd(o’) = VRz = \/3 R~ V—a\iv.‘oler
Ri+Re
VC(o')= 2%v . 20 = 16V
10 +20

Now solve circuit at +=0t with
LL(O'\') = LLCO_) and Va (0"') = Va (0_)'.

| .
bV_’ WY < 0A
N\
+ +
V=ov OA%M Re= V=—ltv (oA
_ 2050 -

We see ‘that y(o*) = oV,
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GENERAL RLC SOLUTION
Example 8 (cont.)

V(0+) = Al J:rom Syw\bouc‘ -Fov-M.

A = oV Md('(:(',hi,hj cirawit value +o
symholic  Form

Now Hnd dvt) from circuit.

d+t L;:o{-

We write v(t) in terms of (, and v,

Cwrite an egh that is true for all +%o0.
Pluq in specifi¢ yalues only after taking
Aerivative.)

y(£) = - LLP\,_ since L, Flows thru R,
Av(t) = -RAi,. = ~-RvL  From v =Ldi,
A+ Ak L At
Av ) =-Ry_(0%) = 200-16v (see circuit
At Lot L opH  for t=o0%)
Av(t) = 32 My/3
A st

From sym\oolic form

ot ot +O
a\_v_(t)lz Ase +A,e + AM
At L+
Avi) = A s+ A,
L

Eiuq":e symloo“d AAA cireuit values.



[COACERTUAL _TOOLS By: Neil E. Cotter RLC CIRCUITS

GENERAL RLC SOLUTION
Example 8 (cont.)

AlS‘)‘ AZ = 32 MV/S
From lbefore, A, =0.
Tkus/ A2_= 32 MV/S

~1M+
v(t) = 232 My-t-e
3



