EE201 Lecture 18 P.1

Source-free and step response

Example: Find i, (t) and v, (t) fort = 0 it

i, (0) = 10A, and the switch closes at t = 0.4s
0.4s

0¢2 8H

Stepl : Compute R, for t = 0.4s
R.;,=5Q /D Q = 4Q

Step 2: Evaluate i, (t) for t = 0.4s

S(Rpy/L)(6

i (t) = [e ) 11,(6)

42 v, (1)
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Where t, = 0.4 s. But i, (0.4) is unknown
Step 3: Evaluate i, (t) for0<t <0.4s.

R= 20 €2
-(20/8)(t-0)

1 i, () = [e 11, (0)
i ()= 10e2%A
Att=0.4s, i (0.4)=10e' = 3.68 A

Step 4: Put solution for i; (0.4) into equation for

Ji, (1) t= 0.4s.

| (4/8)(t-t) _
i, ()= [e 11,(0.4)

i, (t) = 3.68 e05t04) A
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Step 5: Compute v; (t) from Ohm’s Law
When 0<t <04s:v, (t)=-R1; (t)
v, ()= -(20)(10)[e=~* ] =-200 eV
When t > 0.4s v, (t)=-R 1, (1)

v, (1) =-(4)3.68 e 0504
v, (1) =-14.72 e (00D Y

Unit step functions

I 1 t=>t

mU—E%l =0ty = | |

10 t<O W

Examples: v(t) = 10 u(t) V 1 10V if £2 0
v(D)= [

(1 10 if t<O0

i (t) = 3.68 e050:0.4) A
i (t) = 3.68 e05:09 y(t-0.4) A



