PSI3211 — CIRCUITOS ELETRICOS I

Solucio da Lista 2: Func¢oes de Excitacdo e Numeros Complexos

Funcoes de Excitacio

1 —
a) i(t) = 2t [H(t) — H(t — 10)] + 20 [H(t— 10) — H(t—25)] +
+ (60 — 1,2t) [H(t — 25) — H(t — 50)] (mA, ps)
ou
i(t) = 2t H(t) + (20— 2t) H(t— 10) + (40 — 1,2t) H(t—25) +
+ (1,2t — 60) H(t— 50) (mA, ps)

t (1s)

b) carga armazenada = I idt = éarea do grafico
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i(35) = 2:35 + (20-2-35) + (40—-1,2-35) = 18mA
q(35) = [@ + 15-20 + % + 10.18}-10‘9 = 6,4-107C

v(35) = @ = 32V



a) v(t) = Cij i(t) dt+ v(0) — v(t) = ci j i(t)dt + v(0)

( atensdo de saida € proporcional a
integral da tensdo de entrada )

by v(t) = 5t + 5 (V,s), t>0
p=v-i=(@Gt+35):-5(W,s),t>0 — pct) =25t + 25 (W,s), t>0

3— imax = 10712 (e -1) = 789 mA T= % = 0,6283 s
imn = 1072(e32-1) = —10 2 mA
or solu¢do numérica
imidio = 2202 (ma), [ POrSomeaond =~ 55911 mA
T por computador

4 —
a) f(t)y= 5t [H(t) - H(t—2)] + 10 [H(t-2) - H(t - 6)] +
+ (=5t +40) [H(t—6) — H(t—8)]
b) f(t) = 50 sen(nt/2) [H(t) — H(t — 4)]
¢) f(t)= 4t [H(t)— H (t—5)]
d) f(t) = (30t + 120) H(t + 4) — 60t H(t) + (60t — 480) H(t — 8) +
+ (=30t + 360) H(t —12)
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b) f(t) = 30t [H(t) — H(t—2)] + 60 [H(t—2) - H(t—4)] +
+ 60 cos(nt/4 —m) [H(t—4 ) — H(t—8)] +
+ (30 t —300) [H(t— 8) — H(t—10)]
7 —
a) eg(t)= [H(t) —H(t—1)] + 3[H(t-1) — H(t-2)] +
+ 2[H(t-2) — H(t-3)] + 3[H(t-3) — H(t-4)] +
+ [H(t-4) — H(t-5)] (V,s)

ou, juntando os termos comuns:

egt) = H(t) + 2H(t—1) — H{t—2) + H(t—3) — 2H({t-4)— H({t-5) (V,s)
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Calcula-se a integral graficamente (area).
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I, = 40/-120° A
iL(t) = 40cos(5t—120°) (A,s)

Operacao com numeros complexos

4_
a)l=28/60° o = 10rad/s
b) V = 12,581 /—78,54° o = 10 rad/s
¢) Nao existe (soma de duas senoides de frequéncias diferentes)
d) P =25 /=90° ® = 40 rad/s
e) Nao existe.

5—

a) v(t) = 100cos(10t + 90°)

b) i(t) = S5cos(10t + 82°)

c) v(t) = 70,71cos(10t + 75°)
d) v(t) = 0,51cos(10t—191,31°)



7- Seja s(t) = Zn: A, cos(wt +6,)

k=1
S = fasor correspondente a s(t),
Ak = fasor correspondente a cada senoide.
Entdo
s(t) = A cos(ot +6,) + A,cos(ot + 6,) +..+ A cos(wt + 6,)

Red| A" + Aye + .. +A ™ |

= RefA, + A, +.. +A,}e
Portanto,

8 — v(t) =Ajcos(wt +01) - Axcos(ot + 02)
= % cos(6, —0,) + A12A2 -cos(2mt + 6, + 6,)

Iy

= ndo existe V que represente v(t), ja que o sinal ndo € uma cossenoide
unicamente.

A A

Ja V-V, = Ae” Ae = AA, e (0" 0:) representa a fungdo

AiAzcos (ot + 01 + 02)
no dominio do tempo, que ¢ diferente da v(t) representada acima.

0 _
a) V=R =12-j04V
b) V = joLI = 0,3 + j0,9V
c) V= L = —025 - j0,75V
joC
10—

a) v(0) = 1,2649 cos(ot — 18,43°) (V,ms) — v(l) = 0,9849V

i

b) v(t) = 0,9487 cos(wt +71,56°) (V,ms) — v(l) = —0,5952V

¢) v(t) = 0,7906 cos(mt — 108,43%) (V,ms) — v (1) = 0,4960 V

11-1,=2/30° A, I.=20/1200 A
I =1, +1,. —— 1=201/11428 A

i(t) = 20,1 cos(10t + 114,28°) (A, s)



