PSI3211 — CIRCUITOS ELETRICOS I

Soluciio da Lista 6: Redes de 1" Ordem e Excitacdo Impulsiva

Redes de 1* Ordem

—4e™ + 4e + 20 = £(t)
1 — Temos que:
—4e™ + 107 + 4e — 47" = (1)

—  fit) = 20, t>0, fy(t) = 6e'", t> 0.
2— i) =ipe’™ > ip=10A T =102s = 200 ms

W(t) = Rige™™ - R = 41—(1)0 - 400 1 % > L =40x02 =8H

Energia inicial: % Li; % x8x 100 = 400)J

1

Em t=50ms — i=778A — W= ELiZ = 242611
Energia dissipada: 400 - 242,61 = 157,391]
3—a) iy (0y) = i(0.) = 0 (admitido)
i(o0) = 1
> it) = I[(1-¢"7), t=0, 1 =LR
v(0y) = RI
v(o) = 0
— v(t) = RI ¢, t>0, 1t =LR
b) . h A
iL (A) v(V)
T=3s
2 2
0 t
4 —
=0 R v.(0,) = v.(0.) = 0 (admitido)
o—— M\
Ve (oo) = E
+
EQ = C|Ve — vy(t) = E(1-¢""), t>0,
Tt = RC




i0,) = i(0) = 22 = sA v(0) =0
2 4 v(0,) = 20-(5x1) = 15V
i(0) = = = 20A V(o) = 0
-3
L o_sox10®
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0 't ”
i(t) = (20—15¢ ') (A, s) v(t) = 15¢ 271 (V,5)
t>0 t>0
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80+
T 3148
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0 40
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8 /T
4,85
0 70 > t(ms)
\
3,15 T

1 =[(10//40)K + 2K ].8x 10 ¢ = 80 ms

— Para 0 <t<40 ms
ve(01) = ve(0.) = 0
ve(0) = (100 x 40)/ 50 = 80 V
ve(t) = -80e* + 80 (V, ms)



, v,(0,) 100(40K // 2K) 1
i.(0,) = = X = 8§ mA
2K 10K + (40K //2K) 2K

i(0) = 0 = i(t) = 8™ (mA, ms)

—Para t=40ms
ve(40)) = 31,48V 1c(40)) = 4,85 mA
ve(404) = v¢(40.) 1.(404) = -31,48/10K = -3,15mA

(Thévenin equivalente): t =40,

8K 2K Ic
W WW—>
+ \/
31,48
0,8v, () oV — | 31,48
—Para t>40 ms:

ve(t) = 31,48¢ 4080 (v mg)

i(t) = -3,15¢ 4080 (mA, ms)
Excitacao Impulsiva
1-a) f(t) =-e'H(t) +e'd(t) = —e "H(t) + §(t)

b) f(t) =8(t) + 2e *'H(t) — e *'8(t) = 2e *'H(t)

2-a) 1= j4245(t)dt + rz 485(t-2)dt —> 1=52

by 1= [ ¢a(t)a + [

-3

t?5(t+25)dt + .[4

-3

t?5(t—5)dt

I = 0+625+0=6,25

1/2

c) A integral I (t +1) cos(t)[f)(t) -5(t- n/3)] dt pode ser calculada da seguinte

-1/2
forma:

j(t2+1)cos(t)[6(t)—5(t—n/s)]dt= j (t> + 1) cos(t)d(t)dt — j (£ +1) cos(t)8 (t —w/3) dt

-1/2 -1/2 -1/2

Calculando cada uma das integrais da expressao anterior, temos:



1/2 1/2

j (£ +T)cos()3(t)dt = (£ + ) cos(t)| j S(t)dt =1

-1/2 | -1/2

=1
1/2
I (t* +1)cos(t)3(t—n/3)dt = 0. [Note que t = m/3 est4 fora do intervalo de integragdo]
-1/2
1/2
Assim, a integral I (t* +1)cos(t) [S(t) -3(t- n/3)] dt éigualal.

-1/2

3 - v(t) = —L% ( convengio do gerador )
— W) = —128(1) + 65(t—-2) (V.s)

4 — A tensdo entre os terminais do capacitor € ey(t) = cos ( 1000 t ) H(t) e a corrente
que o atravessa ¢é:

i(t)=C a4 e,(t) = 107(-1000) sen(1000t) H(t) + 107" cos(1000t) (t) =
= —0,1 sen (1000t) H(t) + 10 * &(t)
Assim, a poténcia instantanea recebida pelo capacitor ¢

P() = ex(t).i(t)= —0,1 sen (1000 t) cos (1000 t) H(t) + 10~ *cos (1000 t) H(t) (1
- _ 02’1 sen(2000t) H(t)+107*3(t)

Portanto,
p(t) = —0,05sen (2000 t)H(t) + 10 *§(t)

5 — A corrente i, no resistor ¢ dada por

i=YeO_ VO i -t

dij (t) _di (t) _ di(t)
R 2 dt -

dt dt

Basta calcular a derivada de i (t), que esta representada no grafico a seguir:

I/t -

ol = 3t l
(-Dy (-D)




t>0



