15t Order Transients — 4

other circuit variables



Question — How do we find v(t) ?

* Method 1:

Propagate i(t) from €

earlier class
KVL:

v(t) = 3i(t) + 2%

=3(0.22 e~ 27>t +1.36)
+2(—=2.75)(0.22 e~ %75 1)

= —0.55e" %275t 1+ 4,09 volts



e Method 2
Direct solution

5Q

v(t) = (Vo — Vo) €~ /T + Vg

Veo

1
T =57z Sec

10[|10]|3

10[/10[[3 +5

Same time
constant !!

Voltage
division
(same idea)



* How do we find vy ?

— Cannot use voltage before the switch (IC) since it
need not be continuous

— Can exploit the fact that
i;(0) =1.58 amps
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Attimet = 0O:

Node analysis:

vo — 15 v,

+20 .20 L 158=0
5 10 10

vy = 3.55 volts



2516,

R
v(t) = (Vg — V) € L'+ Vg
= (3.55 — 4.09) e" %73t + 4.09
= —0.55e %275t + 409 volts

* Also, fort <0, v(t) = % = 4.74 volts, so we see a

“lump” att =0



Example: find i(t)
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Form: i(t) =
Time constant: T = RC =

Final value: iy, =



Initial value: use v,.(0)

a 1=0
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Example: same circuit, different variable

a. . t=0
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a_ =0 R=20Q
m i(0)=04
b li ve-(0) =10V
i(0)=-34

30V 12V a8y ==2F




R =16.7 Q)

Practice problem: find v, (t) ;ZE;?: ;szA
v(0) = =32V
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Practice problem: find i, (t)

2 mA

27 k) g 33 kit §

R =2k

i(0)=0V
v-(0) = 118.8V
i(0) = 39.6 mA
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Practice problem: find v, (t)

78 1 5Q 96 mH
WAoo
=0
T,
* Nisov gsa ézoa

R =24(Q)

v(0) =0V
i,(0) =24
v(0)=—-6V
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Practice problem: find v, (t)

i
240V ? 60 k) voltl < 250 mH




