For a 1 µF capacitor, given the voltage across it, we want to find the current through the capacitor.
In capacitors, the current’s magnitude is proportional to the rate of change of voltage.

[see equation]

To follow passive sign convention, the voltage drop direction is the current direction.

Here, the voltage expression gets a positive sign. Were its polarity switched, it would be negative.

First, we’ll express the voltage as a function of time. Then we can find dv/dt and get the current based on the i-v relationship.

First, find v(t) in the interval from t=0 to 4µs.

We notice that v(t) is a straight line here, so the equation is the slope*t + the y intercept.

The slope for this line is change in voltage / change in time, or -20 / 4*10^(-6).

This gives m = -5*10^6 V/s.

The figure shows us that the y intercept is 20 V.

So v(t) is -5*10^6*t​ + 20 for time between 0 and 4µs.

For the interval between 4 and 6 µs, we follow the same procedure.

Slope is (30-0) V / (6-4) *10^-6 s = 15*10^6 V/s.

Were we to extend this line downwards, we would see that it hits the axis at 0 – 15*4 V, which is -60 V.

So, for this interval, the voltage is 15*10^6*t – 60 V.

For the interval between 6 and 8 µs, the slope is (20-30) / (8-6)*10^-6, which evaluates to -5*10^-6 V/s.

The slope tells us that the voltage will rise 5 V for each second we move back in time.

So the line will hit the y axis at 30 + 6*5 = 60V.

So, for this interval, the voltage is (-5*10^6*t + 60) V.

When t > 8 µs, we know that the voltage is always 20 V.

So voltage is 20 V for this interval.

Now we will take the derivatives of these expressions and multiply them by the capacitance to find current.

For t between 0 and 4 µs, current is 1µF * dv/dt.

Note that dv/dt is the slope of our line.

So i(t) will be 1*10^-6 * (-5*10^6), which is -5 A.

For t between 4 and 6 µs, we’ll multiply 1µF by our slope.

This gives i(t) = 10^-6 * (15*10^6) = 15 A.

For the next interval, i(t) is 10^-6 * (-5*10^6) = -5 A.

When t > 8 µs, the derivative of our constant voltage is 0. So the current will be 0.
