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I generatori

e(t) = B S ωωωω sen(ωωωωt) = EM sen(ωωωωt)

e(t) = - dΦΦΦΦ
dt

ΦΦΦΦ    ====    B S cos αααα αααα    ====    ωωωω    t

ω

αααα
B

S
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RL con forzamento sinusoidale
d i
dt

R+ L
i = L

e(t)

ir = ?

e(t) = EM sen(ωωωωt+αααα)

i(t) = k e-
R
L

 t  + ir

LRi

vR

t = 0

vL

e(t)
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RL con forzamento sinusoidale
d i
dt

R+ L
i = L

e(t)

e(t) = EM sen(ωωωωt+αααα)

ir (t) = IM sen(ωωωωt + αααα - ϕϕϕϕ)

= EM

L
 sen(ωωωωt+αααα)

i(t) = k e-
R
L

 t  + ir

ωωωωIM sen(ωωωωt+αααα    -ϕϕϕϕ+ππππ/2) + R
L

  IMsen(ωωωωt+αααα    -ϕϕϕϕ) =

LRi

vR

t = 0

vL

e(t)
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RL con forzamento sinusoidale
d i
dt

R+ L
i = L

e(t)

e(t) = EM sen(ωωωωt+αααα)

AM sen(ωωωωt+αααα) + BM sen(ωωωωt+ββββ) = CM sen(ωωωωt+γγγγ)

= EM

L
 sen(ωωωωt+αααα)

ωωωωIM sen(ωωωωt+αααα    -ϕϕϕϕ+ππππ/2) + R
L   IMsen(ωωωωt+αααα    -ϕϕϕϕ) =

LRi

vR

t = 0

vL

e(t)
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RL con forzamento sinusoidale
d i
dt

R+ L
i = L

e(t)

e(t) = EM sen(ωωωωt+αααα)

CM
2  = AM

2  + BM
2  + 2AMBM cos(αααα-ββββ)

γγγγ  
 = arctg

AM senαααα + BM senββββ
AM cosαααα + BM cosββββ

AM sen(ωωωωt+αααα) + BM sen(ωωωωt+ββββ) = CM sen(ωωωωt+γγγγ)

LRi

vR

t = 0

vL

e(t)
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RL con forzamento sinusoidale
d i
dt

R+ L
i = L

e(t)

e(t) = EM sen(ωωωωt+αααα)

IM = EM

R2+(((( ))))ωωωωL 2  
ϕϕϕϕ = arctg ωωωωL

R

LRi

vR

t = 0

vL

e(t)

= EM

L
 sen(ωωωωt+αααα)

ωωωωIM sen(ωωωωt+αααα    -ϕϕϕϕ+ππππ/2) + R
L   IMsen(ωωωωt+αααα    -ϕϕϕϕ) =
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RL con forzamento sinusoidale
LRi

vR

t = 0

vL

e(t)

d i
dt

R+ L
i = L

e(t)

e(t) = EM sen(ωωωωt+ αααα)

))))
IM = EM

R2+((((ωωωωL
2  

ϕϕϕϕ = arctgωωωωL
R

i(t) = k e-
R
L

 t + IMsen(ωωωωt + αααα -ϕϕϕϕ)

i(0) = k  + IM sen(α − ϕϕϕϕ) = I0
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Il metodo simbolico

a(t) A

Devono essere conservate alcune operazioni 
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Il metodo simbolico

• Moltiplicazione per una costante

• Somma

• Derivazione
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Il metodo simbolico

a(t) A

a + b = c A ◊B  = C
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Il metodo simbolico

a(t) A

AM;ωωωω; αααα 

A ;ωωωω; αααα 
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Il metodo simbolico

a(t) A

A = Aej(ωωωωt+αααα) = Acos(ωωωωt+αααα) +jAsen(ωωωωt+αααα)
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Il metodo simbolico

Moltiplicazione per una costante

A = Aej(ωωωωt+αααα) = Acos(ωωωωt+αααα) +jAsen(ωωωωt+αααα)

RA = RAej(ωωωωt+αααα) = RAcos(ωωωωt+αααα) +jRAsen(ωωωωt+αααα)
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Il metodo simbolico

Somma

A = Aej(ωωωωt+αααα) = Acos(ωωωωt+αααα) +jAsen(ωωωωt+αααα)

Aej(ωωωωt+αααα)+Bej(ωωωωt+ββββ) = Acos(ωωωωt+αααα) +Bcos(ωωωωt+ββββ) +
+j(Asen(ωωωωt+αααα) +Bsen(ωωωωt+ββββ))
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Il metodo simbolico

Derivazione

d
dt

Aej(ωωωωt+αααα)  = - ωωωωA sen(ωωωωt+αααα) + jωωωωA cos(ωωωωt+αααα) 

A = Aej(ωωωωt+αααα) = Acos(ωωωωt+αααα) +jAsen(ωωωωt+αααα)
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Il metodo simbolico

La moltiplicazione tra due grandezze
del tipo a(t) non si conserva!

A = Aej(ωωωωt+αααα) = Acos(ωωωωt+αααα) +jAsen(ωωωωt+αααα)

Aej(ωωωωt+αααα)Bej(ωωωωt+ββββ) = Acos(ωωωωt+αααα) Bcos(ωωωωt+ββββ) +
-Asen(ωωωωt+αααα) Bsen(ωωωωt+ββββ) +

+ j[Acos(ωωωωt+αααα)Bsen(ωωωωt+ββββ) +
+Bcos(ωωωωt+ββββ)Asen(ωωωωt+αααα)]
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In conclusione
A = Aej(ωωωωt+αααα) = Acos(ωωωωt+αααα) +jAsen(ωωωωt+αααα)

• Dalle grandezze sinusoidali si passa ai fasori
•  Si opera nel dominio dei fasori
•  Si ritorna alle grandezze sinusoidali

A + a(t)
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Riepilogo della Lezione 29

• Il circuito R L con un generatore
sinusoidale;

• La soluzione particolare o di regime e
l'integrale completo;

• Il metodo simbolico.
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Fine della
Lezione 29


