Here we have a voltage v(t) expressed as a graph.

We’d like to convert that into a standard form, so we need  the voltage magnitude, its angular frequency, and its phase.

Let’s begin with the magnitude; that would be the easiest part here.

According to our picture, we see that the distance from zero to the peak value is 3 volts.

Next, let’s find the angular frequency. 

Remember: angular frequency is given in units of radians per second.

If we happen to know the frequency in cycles per second— cyclic frequency—multiplying by 2π gives us the conversion between those two forms of frequency.

We can easily find the frequency in cycles per second if we can first identify 1 cycle. 

You can use zero crossings, or you can find the distance between two peaks, which is the technique that I am using here.

That is our period of the wave form; we’ll call that “T.”

The distance between the two peaks is 0.1 seconds.

Therefore, the cyclic frequency is the reciprocal of period, and that would be 10 Hertz.

Multiply that by 2π to convert it into radians per second, which is 62.8.

Sometimes, people might write that as 20π.

Let’s work on the phase angle as our third important value here.

You see that we are looking for this in the form of cosine, and cosine will be 1 at t=0.

This is almost the case, except the peak occurs slightly before time t=0.

We can say that the plot is a cosine that has been shifted to the left slightly.

We need to find the time shift value first, and after looking at this graph a little bit, 

I've concluded that Δt is approximately 0.018 seconds. 

You might have come up with a slightly different number.

Now, what should be the sign of our phase?

We see that the cosine had moved towards the left a little bit.

Shifting to the left gives us a positive phase shift.

Sometimes that can be a little counterintuitive.

We divide our time shift value by the period to get a value between 0 and 1.

We can scale that number by 360°.

That will give us our phase shift in degrees, which works out to be 65°.

Again, you might have gotten a slightly different number depending on what value you got for your time shift initially. 

We can now write our voltage based on the measurements that we’ve made.

The unit is volts.
