[comEPTUAL TOOLS

By: Neil E. Cotter LAPLACE TRANSFORM

CIRCUITS
t-domain waveforms
EXAMPLE2

EX:

ig(£) = 3e~10%cos(31) A R= C= 4y

Note: The initial voltage on the capacitor is vo(f = 07) = 3 V measured with +
on top.

a)  Write the Laplace transform Ig(s) of ig(2).

b)  Write the Laplace transform V(s) of vo(f). Be sure to include the effects
of the initial voltage on the C.

¢)  Write a numerical time-domain expression for vy(f) where ¢t > 0. Hint:
plug in numbers and look for terms that cancel before computing partial
fractions.

Soln: a) From a “able of Laplace transforms:

K 3ig)} = L §3e—'°tcosCst)A'§ = 3(s+16) A
(8+10) + 3"

b) It is conwenient +o use a qul(e(. current
Source.  For initlal copditions on +he Cq/:qcl'-tor.
{'Sw},‘tch acts Llike uft)
S—domain model:
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The output voltage (s the 4otal current
times the total parallel resistance.

v:,Cs)=<3 st0) A 4 é_/\) R| L
Gro) +3* 10 ES

Simlplifyiny further, we have

R L :R-(_l__ _/_)= R __ =_la -
3c ! //skc IesRE 1rs
)
~V(s)=/3(s+10)A 4+ 3 A) 1o s
(s+10)+ 3% 19 ) s+l
¥ = =30V 1+ EA%
Ca+10) + 3% s+
V(s)= 1oVv3 + 2V
(s+10)% + 3° S+10
¢) The abeve form for V,(3) is
V,(s) = lovw +3V-_1_ where a=lo
B+a) +w g+4 w =3

Using a table, we lnverse +ransform
Vo(s) by inspection:

- 1ot -lot
v,(+) ={ove N sin (3t) + 3Ve ]u\(t)




