Example 3
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Determine the output current 
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The op amps in the circuit are assumed to be ideal. Given that  
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, we are trying to calculate the current 
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.  Let’s begin our analysis by looking at the output node of the op amp, which can be labeled as node 0. It is possible to figure out the output voltage of the op amp. We can not calculate the output current directly from the output voltage. There are 3 branches connected with node 0. We might want to try the KCL at node “0”. Let’s label the current though the 1.5k resistor 
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 and the current through the feedback resistor as 
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Apply KCL on node 0 we got 
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. We need to solve 
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. To obtain 
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, we’d better find the output voltage of each of the op amps. For the first op amp, the input currents should be 0 since it is ideal op amp. The voltages of the input terminals are equal. The non-inverting node is grounded so that it should be 0V. The voltage of inverting terminal should be equal to that of the non-inverting terminal. That is also 0V. 

We can write KCL equation on this node,
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This portion of the circuit is actually an inverting amplifier. The non inverting input is grounded and the inverting input is connected with a voltage source through an input resistor, and there is a feedback resistor between the inverting input and the output terminal. So we can write the voltage gain of the circuit directly as negative the feedback resistance divided by the input resistance, we got the same answer.
For the second op amp, the circuit is also an inverting amplifier. So the gain of circuit should be the feedback resistance divided by the input resistance and we need to put a negative sign here. 
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The output voltage is 
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So far we have solved the output voltages of the two op amps. The current through the 1.5k resistor should be 
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Current through the 30k resistor can be determined based on the voltage and the resistance.
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Substitute 
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 into equation (1), 
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