We are given that the voltage across a device is a cosine function with an amplitude of 10 V running at a frequency of 60 Hz.

The current is also a cosine function at the same frequency.

Its amplitude is 1 mA and its phase angle is 60°.

We want to calculate the instantaneous power at the terminals of the network.

The reference direction for the current i is the direction of the reference voltage drop across the element.

The reference polarity for the voltage and the reference direction for the current follow the passive sign convention.

If it follows the passive sign convention, the instantaneous power can be calculated as v(t) multiplied by i(t).

Instantaneous power p(t) is v(t) i(t).

If it doesn’t follow the passive sign convention, we should put a negative sign.

Given the voltage and current, both of them are sinusoidal functions.

p(t) is v(t) multiplied by i(t).

It can be proven that the instantaneous power can be written in terms of real power.

Sometimes this is also called average power P and reactive power Q.

The average power can be calculated based on v and i, the amplitude and the phase angle.

[equation]

In this problem, ω is 2π60 rad/s.

P should be the average power.

[equation]

Vm is 10 V.

Im is 1 mA.

The phase angle of voltage is 130°.

The phase angle of current is 60°.

That is 5 cos 70°, or 1.71.

Notice the unit for current is mA, the voltage is V, so the current multiplied by the voltage should be mW.

Let’s look at the reactive power.

We use the sine of the phase angle difference.
[equation]

That is 4.70 mVAR.

Notice the unit for reactive power is VAR.

The instantaneous power can be expressed in terms of real power and reactive power.

[equation]

The unit here should be mVA.

