Here we have a periodic voltage waveform and we look for its average value and its RMS value, also known as its effective DC value.

We need the period of the waveform. The period is called T.

We need to look for the time distance between repeating parts of the waveform.

Here's one, and here's another.

The spacing between these is 10 ms, so we have a period of 10 ms.

The average value will ultimately be a constant, and we find

this by evaluating the integral of the voltage waveform over a full

period and then dividing by the period.

The integral can be interpreted as the area underneath our voltage curve.

Here we have positive area, here we have negative area, and we add all

that together, divide by T, and that becomes out average value.

With the rectangular shapes here we can use graphical integration.

The area under that piece is 10 volts times 1 ms, so I'm basically

multiplying the height times the width.

Next we have 5 volts times the distance between those two, which is 3 ms.

The next interval the value of the voltage is 0, its duration is 2 ms.

And lastly we have a value of -10 volts times a duration of 4 ms.

Of course, the period is 10 ms.

Next, write the values of the voltages times the ratio that emerges.

So, we have the 1 ms duration divided by the period, and do this similarly for the remaining times.

We can think of these as being percentages of the period, or weights that are being

applied to the various voltage values.

Ultimately, we find that the average value is -1.50 volts.

Let's take a moment to check our work and see if the answer makes sense.

We should find that the average value is bounded by the maximum and the minimum, which it is (between +10 and -10.)

We should also find that if more of the area is concentrated above or below the axis,

the average value should shift.

Since we see more area underneath, a negative average makes sense.

Let's continue now by finding the RMS value.

RMS follows the acronym backwards.

We square the waveform, and find its mean value (average).

So we integrate our squared voltage, divide by T, and then we take the square root

of the final result.

I don't want to carry the radical sign around all the time so I'll first write an 

expression for the RMS value squared.

We had found earlier that the period is 10 ms, so now we need to work with the 

squared voltage, so we have 10 squared with the unit of squared volts times

a millisecond, then 5 squared, then we have -10 squared.

You'll notice that the squaring operation always produces nonnegative values.

That's important for checking your work when you're done.

We find that the square of the RMS voltage is 57.5 square volts and if we take

the square root of that, we find the RMS value is 7.58 volts.

Again, checking our work, our answer must be nonnegative and it must be bounded by the absolute

value of the voltage waveform.

We see the absolute maximum value is 10, so our value is in the acceptable range.

We think of this as being the equivalent DC value.

