For this ideal operational amplifier, we are trying to determine the output voltage vo.
As we know, op-amps are the building blocks for designing complex circuits.

It is very often that we need to connect the op-amps in cascade to get a large gain.

Two circuits are connected in cascade when they are connected head to tail.

In other words, the output of the first circuit is connected to the input of the second circuit.

If we define voltage gain as the output voltage over the input voltage, the overall gain of the circuit is v2’ over v1, or the product of the gains of each circuit.

Let’s now look at the original circuit.

We can break this into two subcircuits.

Let’s label the input voltage of the first circuit as vi and the output voltage as vout.

The output voltage of the first circuit is connected to the input of the second circuit.

The first circuit is just a noninverting amplifier.

The noninverting terminal is connected to an input voltage and the inverting terminal is connected to a feedback resistance and a resistance connected to ground.

For the noninverting amplifier, the gain of the circuit is one plus the feedback resistance over the input resistance.

[math equations]

We can verify this by a KCL equation.

We know that for an ideal op-amp, the input currents are zero and the voltages across the input terminals are the same.

We can then write a KCL equation.
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These sum to zero.
Notice that we mark currents leaving the nodes as positive.

The equation can be multiplied by Rf on both sides.
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Vout can be moved to the right side.
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Let’s collect the coefficient for vi.
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The gain of the noninverting amplifier is then 1 plus Rf over Ri.

We can call this A1.

We can plug in the values for Rf and Ri to get a value of 10 for A1.

Now let’s work on the second circuit.

This is also a noninverting amplifier.

We notice that the noninverting terminal is connected to the input voltage and the inverting terminal is connected to a feedback resistance and another resister which is grounded.

For the noninverting amplifier, we have verified the voltage gain so we can use this equation again to get A2 = 3.5.

The overall gain of the circuit is then A1 times A2 which is 35.

The output voltage is v1 multiplied by 35 which is 315 volts for the final answer.

