The periodic current is applied to a ten-kilohm resistor.

We want to find the average power consumed by the resistor.

We know the average power is the average value of instantaneous power over one period.

So real power, P, is 1 over period, T.

Now we multiply it by the integral of instantaneous power with respect to time, t.

The instantaneous power for the resistor should be i squared, multiplied by the resistance, R.

Firstly, let’s try to write the equation for the current.

The current is a periodic function; so the period should be 8 milliseconds.

Let’s try to write the equation from zero to 8 milliseconds.

From zero to 2 milliseconds, the current is 20 milliamps.

From 2 to 4 milliseconds, the current is zero milliamps.

The current is -5 from 4 to 6 milliseconds.

From 6 to 8 milliseconds, it is 10 milliamps.

That is the current function for one period.

So the instantaneous power starts from zero to 2 milliseconds.

That is a constant current, 20 milliamps, squared, multiplied by the resistance.

That gives us 4 Watts.

For the next two milliseconds, it is zero; the current is zero, so the power should also be zero.

Let’s find the power for 4 to 6 milliseconds.

[math equation]

That gives us 0.25 Watts.

Let’s find the power for 6 to 8 milliseconds.

That is 1 Watt.

That is the instantaneous power for one period.

Now we need to get the average value over one period.

Starting from zero to 0.002, the instantaneous power is 4.

For the next two milliseconds, it is zero, so we don’t have to consider that.

Starting from 0.004 to 0.006 seconds, it is 0.25.

From 6 to 8 milliseconds, the instantaneous power is 1 Watt.

So it is the integral of a constant.

We multiply the instantaneous power by the difference in the milliseconds.

[math equation]

The average power should be 1.31 Watts.

So for the periodic current, the average power consumed by the resistor should be 1.31 Watts.
