Here we need to find the steady-state sinusoidal voltages v1(t) and v2(t), and we’ll do this using nodal analysis.

You can see the two node voltages labelled here that we need.

The first thing we’ll do is convert this to the phasor domain.

We’ll begin by finding the operating frequency, which is 10 rad/s.

Also confirm that all of the sources have the same trigonometric form, cosine in this case.

The impedance of the inductor will be jωL, and the impedance of the capacitor is 1/jωC.

Now with the capacitor, since j is in the denominator, we can put that in the numerator by changing its sign.

Our two impedance are jω and –jω.

The capacitance with 1/20 of a F is –j2 Ω for the impedance.

I’m using generic impedance elements in my phasor circuit.

I think that helps promote a more straightforward analysis.

What I’m doing now is translating the current source values onto the phasor circuit.

Now I’m translating the impedance values.

At this point we are ready to begin applying our standard nodal analysis procedure.
I’ll begin by finding the KCL expression for the voltage V1.

I’m circling the node, and we write our KCL expression by summing the currents exiting the node.

This current is actually pointing in, so we take it with a negative sign.

This current is also pointing in, so we take that with a negative sign as well.

Then we look for the voltage at one terminal, and we subtract the voltage at the other end of the terminal, and divide that by the impedance.

Here we have the voltage V1 on one side, and the other side is grounded, so its voltage is 0.

We equate the result to 0.

Let’s move on to the second node.

Let’s begin with this current.

We have V2 on one side, V1 on the other.

This current is directed away, so that receives a positive sign.

Again we have the ground connection on the other side, so its voltage is 0.

Now we can go ahead and solve our system of equations.

I see one coefficient of V1, here’s another coefficient for V1.

I have one coefficient for V2, and I’m setting this up as a matrix equation.

I bring my constants to the other side.

One instance of V1 appears.

As I look across, I see three places where I have coefficients for V2.

I have one constant to move to the other side.

When you solve this 2x2 equation, you find the values that I’ve indicated here for V1 and V2.

The original problem statement was asking for voltages in the time domain, so we look to the phasor voltage to extract its magnitude.

Make sure you use the same trig form and operating frequency as the original problem statement, and then add in the phase.
