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Circuitos de Corrente Alternada 
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Circuitos de corrente alternada 

L
d2Q
dt2

+ R
dQ
dt

+
Q
C

= ℰ

Q(0) = Q0

I(0) = I0
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Circuitos de corrente alternada 

10
d2Q
dt2

+ 160
dQ
dt

+ 103Q = 1.6 cos(10t)

Q(0) = − 10mC
I(0) = 0



10
d2q
dt2

+ 160
dq
dt

+ 103q = 1.6 cos(10t)

Solução estacionária Q(t) => q(t)



10
d2z
dt2

+ 160
dz
dt

+ 103z = 1.6 exp(i10t)

10
d2q
dt2

+ 160
dq
dt

+ 103q = 1.6 cos(10t)



10
d2z
dt2

+ 160
dz
dt

+ 103z = 1.6 exp(i10t)

10
d2q
dt2

+ 160
dq
dt

+ 103q = 1.6 cos(10t)

z(t) = z0 exp(i10t)



10
d2z
dt2

+ 160
dz
dt

+ 103z = 1.6 exp(i10t)

−103z0 + 1600iz0 + 103z0 = 1.6

10
d2q
dt2

+ 160
dq
dt

+ 103q = 1.6 cos(10t)

z(t) = z0 exp(i10t)



10
d2z
dt2

+ 160
dz
dt

+ 103z = 1.6 exp(i10t)

−103z0 + 1600iz0 + 103z0 = 1.6 exp(i10t)

10
d2q
dt2

+ 160
dq
dt

+ 103q = 1.6 cos(10t)

z(t) = z0 exp(i10t)



10
d2z
dt2

+ 160
dz
dt

+ 103z = 1.6 exp(i10t)

−103z0 + 1600iz0 + 103z0 = 1.6

z0 =
1

103i

10
d2q
dt2

+ 160
dq
dt

+ 103q = 1.6 cos(10t)

z(t) = z0 exp(i10t)



10
d2z
dt2

+ 160
dz
dt

+ 103z = 1.6 exp(i10t)

−103z0 + 1600iz0 + 103z0 = 1.6

z0 =
1

103i
⇒ z = − 10−3i(cos(10t) + i sin(10t))

10
d2q
dt2

+ 160
dq
dt

+ 103q = 1.6 cos(10t)

z(t) = z0 exp(i10t)



10
d2q
dt2

+ 160
dq
dt

+ 103q = 1.6 cos(10t)

10
d2z
dt2

+ 160
dz
dt

+ 103z = 1.6 exp(i10t)

−103z0 + 1600iz0 + 103z0 = 1.6

z0 =
1

103i
⇒ z = − 10−3i(cos(10t) + i sin(10t))
⇒ q = 10−3 sin(10t)

z(t) = z0 exp(i10t)
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Circuitos de corrente alternada 

10
d2Q
dt2

+ 160
dQ
dt

+ 103Q = 1.6 cos(10t)

Q(0) = − 10mC
I(0) = 0

Q(t) = q(t) + ΔQ
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Circuitos de corrente alternada 

10
d2Q
dt2

+ 160
dQ
dt

+ 103Q = 1.6 cos(10t)

I(0) = 0

Q(t) = q(t) + ΔQ

q(t) = sin(10t)mC

Q(0) = − 10mC
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Circuitos de corrente alternada 

10
d2Q
dt2

+ 160
dQ
dt

+ 103Q = 1.6 cos(10t)

I(0) = 0

Q(t) = q(t) + ΔQ

q(t) = sin(10t)mC

10
d2ΔQ

dt2
+ 160

dΔQ
dt

+ 103ΔQ = 0
Q(0) = − 10mC



10
d2ΔQ

dt2
+ 160

dΔQ
dt

+ 103ΔQ = 0



10
d2ΔQ

dt2
+ 160

dΔQ
dt

+ 103ΔQ = 0

d2ΔQ
dt2

+ 16
dΔQ

dt
+ 102ΔQ = 0



10
d2ΔQ

dt2
+ 160

dΔQ
dt

+ 103ΔQ = 0

d2ΔQ
dt2

+16
dΔQ

dt
102ΔQ = 0

τ =
1
8
s



10
d2ΔQ

dt2
+ 160

dΔQ
dt

+ 103ΔQ = 0

d2ΔQ
dt2

+ 16
dΔQ

dt
+102ΔQ = 0

τ =
1
8
s

ω0 = 10 rad/s



10
d2ΔQ

dt2
+ 160

dΔQ
dt

+ 103ΔQ = 0

d2ΔQ
dt2

+ 16
dΔQ

dt
+102ΔQ = 0

τ =
1
8
s

ω0 = 10 rad/s } ω0τ > 1 (subamortecido)



10
d2ΔQ

dt2
+ 160

dΔQ
dt

+ 103ΔQ = 0

d2ΔQ
dt2

+ 16
dΔQ

dt
+102ΔQ = 0

τ =
1
8
s

ω0 = 10 rad/s } ω1 = ω2
0 −

1
τ2

= 6 rad/s



ω1 = ω2
0 −

1
τ2

= 6 rad/sΔQ = αQx + βQy



ω1 = ω2
0 −

1
τ2

= 6 rad/sΔQ = αQx + βQy

Qx = exp(−8t)cos(6t)

Qy = exp(−8t)
sin(6t)

6



ω1 = ω2
0 −

1
τ2

= 6 rad/sΔQ = αQx + βQy

Qx = exp(−8t)cos(6t)Q(t) = q(t) + αQx + βQy

q(t) = sin(10t)mC

Qy = exp(−8t)
sin(6t)

6



ω1 = ω2
0 −

1
τ2

= 6 rad/sΔQ = αQx + βQy

Qx = exp(−8t)cos(6t)Q(t) = q(t) + αQx + βQy

Q(0) = q(0) + αQx(0) + βQy(0)
q(t) = sin(10t)mC

Qy = exp(−8t)
sin(6t)

6



ω1 = ω2
0 −

1
τ2

= 6 rad/sΔQ = αQx + βQy

Qx = exp(−8t)cos(6t)

Qy = exp(−8t)
sin(6t)

6

Q(t) = q(t) + αQx + βQy

Q(0) = q(0) + αQx(0) + βQy(0)
q(t) = sin(10t)mC

⇒ α = Q(0) = − 10mC



ω1 = ω2
0 −

1
τ2

= 6 rad/sΔQ = αQx + βQy

Qx = exp(−8t)cos(6t)

Qy = exp(−8t)
sin(6t)

6

Q(t) = q(t) + αQx + βQy

Q(0) = q(0) + αQx(0) + βQy(0)
q(t) = sin(10t)mC

α = − 10mC
β = − 90mC/s



ω1 = ω2
0 −

1
τ2

= 6 rad/sΔQ = αQx + βQy

Qx = exp(−8t)cos(6t)

Qy = exp(−8t)
sin(6t)

6

Q(t) = q(t) + αQx + βQy

Q(0) = q(0) + αQx(0) + βQy(0)
q(t) = sin(10t)mC

Q(t) = (sin(10t) − 10 exp(−8t)(cos(6t) +
9
6

sin(6t)))mC

27
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Transiente e regime estacionário 

Q(0) = − 10mC
I(0) = 0
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Q(t) = (sin(10t)+10 exp(−8t)(cos(6t) +
7
6

sin(6t)))mC
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Circuitos de corrente alternada  
Corrente estacionária

L
d2z
dt2

+ R
dz
dt

+
z
C

= ℰ0 exp(iωt)
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Circuitos de corrente alternada  
Corrente estacionária

L
d2z
dt2

+ R
dz
dt

+
z
C

= ℰ0 exp(iωt)

−Lω2z + Riωz +
z
C

= ℰ0 exp(iωt)
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Circuitos de corrente alternada  
Corrente estacionária

L
d2z
dt2

+ R
dz
dt

+
z
C

= ℰ0 exp(iωt)

u ≡
dz
dt

⇒ I = ℜu

−Lω2z + Riωz +
z
C

= ℰ0 exp(iωt)
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Circuitos de corrente alternada  
Corrente estacionária

L
d2z
dt2

+ R
dz
dt

+
z
C

= ℰ0 exp(iωt)

u ≡
dz
dt

⇒ u = iωz

−Lω2z + Riωz +
z
C

= ℰ0 exp(iωt)
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Circuitos de corrente alternada  
Corrente estacionária

L
d2z
dt2

+ R
dz
dt

+
z
C

= ℰ0 exp(iωt)

−Lω2z + Riωz +
z
C

= ℰ0 exp(iωt)

u ≡
dz
dt

⇒ u = iωz
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Circuitos de corrente alternada  
Corrente estacionária

L
d2z
dt2

+ R
dz
dt

+
z
C

= ℰ0 exp(iωt)

−Lω2z + Riωz +
z
C

= ℰ0 exp(iωt)

u ≡
dz
dt

⇒ u = iωz

iωLu + Ru +
u

iωC
= ℰ0 exp(iωt) (iωL + R +

1
iωC )u = ℰ0 exp(iωt)
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Circuitos de corrente alternada  
Corrente estacionária

(iωL + R +
1

iωC )u = ℰ0 exp(iωt)
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Circuitos de corrente alternada  
Corrente estacionária 

Impedância

(iωL + R +
1

iωC )
Z

u = ℰ0 exp(iωt)

ℰ0 exp(iωt) = Z u
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Circuitos de corrente alternada  
Corrente estacionária 

Impedância

(iωL + R +
1

iωC )
Z

u = ℰ0 exp(iωt)

ℰ0 exp(iωt) = Z u

ZR = R

ZL = iωL

ZC =
1

iωC



Pratique o que aprendeu       
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ℰ0 exp(iωt) = Z u

ZR = R

ZL = iωL

ZC =
1

iωC



Pratique o que aprendeu       
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ℰ0 exp(iωt) = Z u

ZR = R

ZL = iωL

ZC =
1

iωC

(10iω + 160 − i
103

ω )u = ℰ0 exp(iωt)



Pratique o que aprendeu       
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ℰ0 exp(iωt) = Z u

ZR = R

ZL = iωL

ZC =
1

iωC

(10iω + 160 − i
103

ω )u = ℰ0 exp(iωt)

ω = 10 ℰ0 = 1.6

160u = 1.6 exp(10it)



Pratique o que aprendeu       

160⌦
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ℰ0 exp(iωt) = Z u

ZR = R

ZL = iωL

ZC =
1

iωC

(10iω + 160 − i
103

ω )u = ℰ0 exp(iωt)

ω = 10 ℰ0 = 1.6

160u = 1.6 exp(10it)

u = 10−2 exp(10it)



Pratique o que aprendeu       

160⌦
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ℰ0 exp(iωt) = Z u

ZR = R

ZL = iωL

ZC =
1

iωC

(10iω + 160 − i
103

ω )u = ℰ0 exp(iωt)

ω = 10 ℰ0 = 1.6

160u = 1.6 exp(10it)

u = 10−2 exp(10it)

I = 10−2 cos(10t)


