In this problem, we’ll assume that both operational amplifiers are ideal.
We want to determine the output voltage Vo.

Sometimes it is necessary to connect two opamps together to obtain a large overall gain.

In this problem, we can break the circuit into two portions.

We will call the first part stage 1.

We will call the second part stage 2.

The two portions have the same structure.

Notice that the noninverting input is grounded and there is an input resistance and a feedback resistance.

Let’s first analyze stage one.

We will make the circuit more general by labeling the input resistance Ri and the feedback resistance Rf, the input voltage Vi and the output voltage Vout.

For the idea opamp, the current at the input terminals is zero amps.

Also, the voltage between the input terminals is also zero.

In this circuit, since the noninverting input is connected to ground, the input terminal voltage is zero volts.

We can write a KCL equation for this node.

For the KCL equation we need to sum all of the currents entering the node.  These will sum to zero.

[math equations]

We use Ohm’s Law to derive the currents.

Once we have the KCL equation, we can solve fore Vout divided by Vi.

This equals negative Rf divided by Ri which is also called the voltage gain of the circuit.

We will call this Av.

We also note that the gain is negative since this is an inverting amplifier.

We’ll now look at stage 2.

The out put voltage over the input voltage, which is the voltage gain Av’ equals the -5kΩ divided by 3kΩ, or just -5 divided by 3.

This equals -1.667.

Let’s now look at the two equations we have derived.

We can multiply these two equations to obtain the equation shown.

From this, we find that Vo is equal to the two gains multiplied together multiplied by the input voltage.

[math equations]

We find the final result to be 50 volts.

