Here we are given a periodic current wave form, I(t), and we seek its

average value and its RMS value, also known as the effective DC value.

Two complete periods are shown for the waveform, and looking to find the distance

between repeating portions of the waveform, it seems that it repeats every 3 seconds.

The average value is defined as the area under the waveform for one complete period

divided by the period.

For this particular waveform, we see that a little bit more of the area is above the axis than below.

Also, we see that there are three distinct regions, one, two, and three.

Each of these needs to be handled in a slightly different way in terms of evaluating the integral,

especially for the first part which is to find in terms of the square of T.

What I need to do is set up an integral between 0 and 1 where we evaluate the integral T squared.

I'm using x as my dummy variable of integration.

I then set up the next region between 1 and 2 seconds, then lastly the region between 2 and 3 seconds.

We need to find a mathematical form for this portion of the waveform.

It looks like a linear ramp, so I'll start out with the idea of y = mx + b.

So, at -1.5, which corresponds to 2 seconds, and then at 0, which corresponds to 3 seconds, I now have

two equations and two unknowns, and I'll solve this by subtracting the lower equations.


This shows that the slope m is 1.5 amps/second.

I then solve for b, which is -4.5 amps.

So now I have completely written the integral over one complete period.

I have placed that form there for future reference.

We then evaluate the integral of x squared, which is x cubed over 3, evaluated over the interval 0 to 1.

We have similar ideas applying for each portion of the integral.

Again, on the interval between 2 and 3 I can split that into two distinct integrals.

We evaluate that to a number and find that the average value is 0.194 amps.

We can see that more of the area is concentrated above the axis, which suggests that the

average value is a constant which is greater than zero.

Let's turn our attention to the RMS value next.

So we square the wave form, integrate it over one period and divide by T, then finish

by taking the square root of that result.

Since I don't wish to keep writing the radical sign, I'll write an expression for the RMS value squared.

In a similar way, I write down the integrals over each region squaring the value that I see on the

waveform, which means I need to square this expression.

This expands as follows: [equations].

So I'm actually short by one power here, so let's try that again.

This was actually supposed to be T squared squared which would be the fourth power, not the third.

So back here, we have x to the 5th divided by 5.

It gets rather lengthy but I might encourage you to pause the video and check your work

to make sure you've got the same expression.

When we evaluate to a numerical value, we get the value 0.650 amps squared, so our RMS current

will be the square root of 0.65.

So, our result is 0.806 amps.

Considering our work here, we should ensure that our RMS value is nonnegative, and that it is

bounded by the maximum absolute value, in this case 1.5 amps.

