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Find the current through the 6kΩ resistor. 
For the ideal op amp circuit, we want to find the current through the 6kΩ resistor. 

To analyze the circuit which has op amps, it is very often that we need to find the output voltage of the op amps. Firstly, we might label the output voltage of the op amp as 
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. The voltage across the 6kΩ can be labeled as 
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. If we can figure out the output voltage of the op amp, it is possible to find the voltage 
[image: image4.wmf]1

v

. And then the target current i will be the 
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 divided by 6kΩ.
Let’s work on the output voltage of the op amp. The op amp is ideal so that the voltage of the inverting terminal is equal to the voltage of the non-inverting terminal, that is 3V. The currents into the two input terminals should be 0A. 

Apply KCL on the inverting input node, we assign a positive sign for the current enters the node and a negative sign for the current which leaves the node. 

The current thought the 4kΩ is the voltage divided by the resistance, that is zero minus 3 volt divided by 4kΩ. The current flows through the 20kΩ resistor should be 
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 minus 3 volts, and then divided by 20k. 


[image: image7.wmf]+

-

k

4

3

0
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The first item in the equation can be moved to the right hand side.
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Both sides of the equation are multiplied by 20k


[image: image10.wmf]3

4

20

3

´

=

-

k

k

v

o



[image: image11.wmf]V

k

k

k

k

v

o

18

3

1

4

20

3

3

4

20

=

´

÷

ø

ö

ç

è

æ

+

=

+

´

=

.
After we get the 
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, we can combined the two resistors into 1. 

The equivalent resistance of two resistances in parallel is the product of the resistances divided by the sum of the two resistances, that is 2kΩ. The same current flow through the two resistors. Notice that 
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 is divided by the two resistors in direct proportion to their resistances. Voltage division principle can be applied here.
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For the original circuit, the current i is the voltage divided by the resistance, 

That is 6V divided by 6kΩ. The final answer to this problem should be 1mA.
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