DC Steady-State Property of Inductors
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Example: 2 Q) ] 3Q

@ L/

Find the inductor ¢ =10 Y
current at t = O and O
Assume that the switch 10V e
has been closed for a
very long time.
V(6 )= Vo)
Solution: Y

Circuit operates under dc
steady-state mode for negative
time (close to zero), since
source is dc and switch has been

closed for a long time.
Circuitatt=0
Therefore, the capacitor

behaves as open circuit and the
inductor behaves as a short
circuit.

By ohm's law:
iL(t=0)=10/(2+3)=2 A

i (t=0)=i (t=0) =2A

By inductor current continuity:

I(t=0)=7




Computing Initial Conditions: Example

s 2 ' ()
v, (0 ): and dig (0") for the following circuit.

dt dt

Find 7 (07), v, (07).

ot i
We will use 20 6 denote Pell) l
df i=o"

di
O——DS P

1 = " (?Mﬁ"'}amm)

Switch 1




Computing Initial Conditions: Example
Switch 2

Solution ’t e O"" 0
First, we redraw the :
circuit for 1= 0" and we

assume dc steady-state ——2Q

operation.
2 A 7

1 ov{®)

(0T = (0 =@2)(1) = -2 W
LSl T

(ot (ot
In order to find the derivatives dve (0 )_ﬁ and dip (0°)

with the circuit at = 0f dt dt

we need to deal




Computing Initial Conditions: Example
Solution (cont.) Sw. 1 Vo 55w 2 WO

In order to find the derivatives
with the circuit at =07

Recall that:

dve | | adve(01) _in(0h) \
e “1"a  C
"-é/—/---.—-l |

Snmllnrly for the mducfnr'

i

dig | |dig©*) _ vL(o*)l

YV
B dt 7

p e —

Using KVL for RHS mesh:
vL(cﬁ) fﬁ_(o*’)ﬂt(l)q, (0*‘) 0+ -

de(O+ 1,;(0* _,,A
dt ;







Step@) Ve(d)= o) e t <o




. fr— Zavﬁv\)
(’E ?-w t, V(D)= u:aﬂ
~ j \Lt(-tﬁ S 2;;. ,Z)* o
- = 2(_‘) Va['}
Si‘iPé L (D) = ic:n): 20
vt )= Ve () [V((J‘) - Vc(a] é{/( R 550
_ /,‘l = 0.\ A

= 90 +1 100 - 20] v;l 70
Ly = 01y [OG -01) #t/jA') tyo
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