Here we have a circuit based on an op amp.

We are looking for the voltage gain and the phase shift of this circuit.

We’ll begin by drawing the phasor-domain equivalent of the circuit.

Here is our phasor voltage.

It says we have a sinusoid with a one-volt peak.

Since we are looking for phase shift, we will assume a 0° value for the source voltage.

Then we are looking for the impedance of the inductor and the impedance of the capacitor.

We will find those using the two equations that we have written here.

We always want to be looking for the angular frequency in radians per second.

The stated frequency is 1 kiloHertz, which is cyclic frequency represented by f.

Angular frequency is 2πf.

With those facts in mind, we compute the impedance of the inductor and of the capacitor.

We’ll consolidate those two series-connected elements into one equivalent impedance.

Simply add their impedances together.

As we consider the general form of the circuit, we see it is the non-inverting configuration.

That means that our output voltage will be the gain, which is 1, plus the feedback impedance, divided by the impedance connecting to ground.

We then multiply that gain by the input.

When we evaluate this complex value, we will find the complex gain of the circuit, which we will write here.

The voltage gain is the magnitude, and the phase shift is the phase angle.

We have found everything we need to find, and we are done with this problem.
