Matematiska metoder E1, del B, 1997, datalaborationer, 1


[image: image1.wmf]Let us consider a series RLC circuit, where the resistor is 

replaced with an active element. 

The voltage across the active 

element is a function of the current through the element. Solve for 

the current in the circuit.

A mathematical model of the 

circuit above is a system of 

differential equations:
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where

 I

 is the current through the circuit,

 L 

is the value of the inductor,

 V

c

 is the voltage 

across the capacitor, 

C

 is the value of the capacitor and 

f(I) 

is the voltage across the 

active element.

Our 

example

 circuit consists of an inductor of 1 Henry, a capacitor of 0.01 f

arad and an active 

device with V-I characteristics described by the equation  
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The active element operates as a negative resistor when the current in the circuit is 

between -
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Let us examine the circuit current over

 

time. We will consider two different 

cases. In the first case, the active 

element operates as a negative resistor at 

time zero; in the second, the active 

element operates in a region of positive 

resistance at time zero. 

Starting from time zero 

we compute 

I

(t) 

for 10

 LC

 circuit cycles (0<t<
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Initial value vectors will be different for each case:

case 1:
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case 2:
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(

The first set of initial conditions is a negative resistance point, where the current is small. 

The second set is a positive resistance point.)
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\cf2 Let us consider a series RLC circuit, where the resistor is 

replaced with an active element. The voltage across the active element 

is a function of the current through the element. Solve for the 

current in the circuit.}}
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\cf2 A mathematical model of the circuit above is a system of 

differential equations:}}
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\cf2 and}}

.EQN 0 4 5 0 0
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\cf2 where}{\cf2\b  I}{\cf2  is the current through the circuit,}{\cf2

\b  L }{\cf2 is the value of the inductor,}{\cf2\b  V}{\cf2\b\dn c}{

\cf2  is the voltage across the capacitor, }{\cf2\b C}{\cf2  is the 

value of the capacitor and }{\cf2\b f(I) }{\cf2 is the voltage across 

the active element.}}
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\cf2 Our example circuit consists of an inductor of 1 Henry, a 

capacitor of 0.01 farad and an active device with V-I characteristics 

described by the equation  }{\cf2\b  f(}{\cf2\b I}{\cf2\b )=}{\cf2\b

\up  }{\cf2\b I}{\cf2\b\up 3 }{\cf2\b /3 - }{\cf2\b I}{\cf2 :  }}
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\cf2 Let us examine the circuit current over time. We will consider 

two different cases. In the first case, the active element operates as 

a negative resistor at time zero; in the second, the active element 

operates in a region of positive resistance at time zero. }}
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\cf2 Starting from time zero we compute }{\cf2\b I}{\cf2\b (t) }{\cf2 

for 10}{\cf2\b  LC}{\cf2  circuit cycles (0<t<}}
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\cf2 )}}
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\cf2 Initial value vectors will be different for each case:}}
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\cf2 case 1:}}
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\cf2 case 2:}}
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\cf2 (The first set of initial conditions is a negative resistance 

point, where the current is small. The second set is a positive 

resistance point.)}}
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