In this problem, we’ll assume that the operational amplifier is ideal.
We are interested in the voltage across the 1kΩ resistor.

In the circuit, the noninverting input is grounded.

The inverting input of the opamp is connected to a 2 volt power supply through a 3kΩ resistor.

A 15kΩ feedback resistance is connect between the inverting input and the output of the opamp.

The opamp output is connected to two resistors.
Let’s take a look at the circuit.

Assume that if we know the output of the opamp voltage, we can label it as V1.

Once we know V​1 we can easily find the output Vo.

Let’s first find V1.

To do this, let’s find a relationship between the input voltage and V1.

For the ideal opamp, we know the current in both input terminals is zero.

So for the inverting terminal, in=0 and for the noninverting terminal, i​p=0.

We also know from the ideal opamp model that the voltage across the input terminals is zero.

This makes the voltage at the inverting terminal zero volts.

We will now write a KCL equation for this node.

We will current entering the node positive.

The voltage across the 3kΩ resistor should be 2-0=2.

The current is then 2 volts divided by the 3kΩ resistance.

The voltage across the 15kΩ resistor is V1-0 volts.

This is divided by the 15kΩ resistance to give the current through the node.

This sums to zero volts.

Let’s now solve for V1.

[math equations]

Simplify the equation and solve for V1​.

We now notice that the same current flows through the 1kΩ resistors.

So V1 is divided by the two resistors in proportion to their resistances.

Vo is then found by voltage division.

[math equations]

This gives the output voltage of -5 volts which is the final answer.

If we look at the left portion of the circuit, we notice that this is an inverting amplifier.

For an inverting amplifier, the voltage gain of the circuit is negative feedback resistance divided by the input resistance.
This is equal to the output voltage over the input voltage.

Solving for V1 gives -10 volts as before.

An output voltage can easily be found using this gain equation.

