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Description of electric RLC circuits using linear ODE’s:
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x(t) – charge 

on a capacitor 
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A and B are determined by initial conditions, therefore, a memory about initial conditions is lost at the time scale of 
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    x(t) – charge 
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1c  Current through the resistor:
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1e    Losses into the Joule heating (happen in the resistor):
[image: image40.wmf](

)

2

2

2

)

(

1

)

cos(

}

|

Re{|

R

L

C

t

V

e

A

t

i

W

+

÷

ø

ö

ç

è

æ

W

-

+

W

=

=

W

+

W

j

j

[image: image41.wmf]t

i

t

i

e

L

V

Ae

LC

i

L

R

i

W

W

W

=

ú

û

ù

ê

ë

é

+

W

+

W

1

)

(

2


[image: image42.wmf]t

i

part

Ae

z

W

=

[image: image43.wmf]t

i

e

L

V

z

LC

dt

dz

L

R

dt

z

d

W

W

=

+

+

1

2

2


[image: image44.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

+

-

=

-

2

2

2

2

2

/

hom

4

1

sin

4

1

cos

L

R

LC

t

B

L

R

LC

t

A

e

x

L

tR


[image: image45.wmf]2

2

2

,

1

4

1

2

L

R

LC

i

L

R

D

-

±

-

=


[image: image46.wmf]0

1

2

=

+

+

LC

D

L

R

D


[image: image47.wmf]t

t

W

=

W

+

=

2

1

;

j

j

j


[image: image48.wmf]2

)

sin(

)

sin(

cos

sin

2

1

2

1

2

1

j

j

j

j

j

j

+

+

-

=


[image: image49.wmf])

sin(

sin

cos

cos

sin

2

1

2

1

2

1

j

j

j

j

j

j

-

=

-


[image: image50.wmf])

sin(

sin

cos

cos

sin

2

1

2

1

2

1

j

j

j

j

j

j

+

=

+


[image: image51.wmf]1


It has a maximum when 
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