[ Second-Order Circuit

[ > restart;
> alias(I="I' ,j-sqrt( 1))

[ eql:=ic(t)=4*10*(-6) diff(vc (t) ,t));
: _ ' 1

8
1 :=ic(t) =
eql =iel1) =000 (ar ch)

> eq2:=vl(t)=2*%1043*%il (t) ;
eq2 :==v1(+)=2000il(¢)
> eq3:=vL(t)=20%10" (-3) *diff (iL(t),t) ;

1(o
3 =vL{()=—|—i
\4})’ [ > eqd:=ic(t)+il (t)+iL(t)=0;
eqd =io(¢) +il(¢) +iL(r)=0
egb:=-vc(t)~10+vl(t)=0;

>
g { eq5 =—ve(t)-10+v1(£)=0
[ > eqg6:=-vl (t) +10+vL (t) =0;

eq6 =-v1(¢)+ 10+ vL(t)=0

E Solving
| > soln:=dsolve({eql,eq2,eq3,eqd,eq5,eqb, ve(0)=0, iL(0)=-3/1000}, {ic(t .
), ve(t) ,il(t) ,vl(t) ,iL(t) ,vL(t)} method=1ap1ace), S
soln = { - '
lL(t)*'—_l_+Le( 123726 S[E1/3199 t)+———1——e(-“25”"1/3199 sin(ES-l\/B'légt
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1(1) = /49984375 ((~12572+1/24/-29984375 5)6H (( 12572 - 172+/-49984375 ) 1)
U = 350875 (e )
)= 49984375 ((- ]25/2+1/211—49984?7>)z‘) ((—-125/2—1/21/-49984375)&
vel!) = 350875 ¥ (e )
L 125
vi(£)=10- e~ 12720 /3199 sm( > 4/3199 [J
o
1 s 125 1 . 125 - )
. (-125/210 (—125/728) .
)= ——— /3199 A[3199 ¢ - 3 1

- ic(t) 1599500e sm( > J DOOe cos( 7 199 I/,

[ > assign(soln); F—s \
(> evalf(ve(E),3); & 2% ¢S

0707 (e((—62.5 +#3540.)0) _ | (625 -3540.7) t))

f> evalf(:i:]’..(t) :3);
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] —.00500 +.00200 °>" cos(3540. r) + .0000354 &> " sin( 3540. )

> plot(ve(t) ,t=0..5/62.5, numpoints=100,coloxr=black, title=" Capac:.tor
[ Voltage ,labels=['Time (s) ", vc(t) (V) 1);

> plot(1000*iL(t) ,t=0..5/62.5,~7..0,numpoints=100,color=black, title=
[ "Inductor Current’,labels=['Time (s) , iL(t) (mA)" 1) ;
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