Here we want the output voltage of this ideal op amp.
Divide the problem into subsections.

The circuit can be divided into three blocks.

Label the output voltage of the first op amp as vout1.

The second op amp’s output voltage will be vout2.

For the first op amp, the non-inverting terminal is grounded.

There are three input voltages, each of which is connected to the inverting node through a resistor.

There’s also a feedback resistance between the inverting and output nodes.

This circuit is a summing amplifier.

The output voltage of summing amplifiers is the weighted sum of the input voltages.

The polarity of each input voltage will be reversed.

The weight of each is the feedback resistance divided by the input resistance.

Write down the weight of each input voltage times its value and evaluate the expression.

[math calculations]

 The final value of v1out is -3.6 V.

Look at the second block.

The non-inverting terminal is grounded.

The inverting terminal is connected to the power supply through a resistor.

The feedback resistance connects the inverting and output terminals.

So this is an inverting amplifier.

For inverting amps, the output voltage / input voltage is –feedback/input resistance.

Write out – (feedback/input resistance )* input voltage.

Be sure to convert to standard units.

This gives vout2 = -6,000 mV = -6V.

Now we’ll analyze the final block.

One of the input voltages is connected to the inverting terminal through a resistance.

A resistor is between the output and inverting terminals.

The other input voltage is connected to the non-inverting terminal through a resistor.
There’s a resistor between the non-inverting terminal and the common ground.

Look at the ratio between the 1 and 10 kΩ resistors.

The 10 kΩ resistor is R1’, and the 1 kΩ resistor is R1.

Label the 5 kΩ resistor as R2’. Label the 500Ω resistor as R2.

Find the ratio of each set of R1’ to R1 and R2’ to R2.

This gives a ratio of 10 in both cases.

An op amp with this type of structure and equivalent resistor ratios is a difference amplifier.

For a difference amplifier, the output voltage is the ratio of the resistances * the difference of the input voltages.

Substitute vout2 and vout1 into the equation and simplify.

This gives 10*(-2.4).

So vo = -24V.
