We are given the current through a 33 mH inductor, and we want to find the voltage across that inductor.
The current waveform is given in the figure.

We want the voltage, vl(t) across the inductor.

Voltage across an inductor is directly proportional to the rate of change of the current.

vl(t) is inductance * dil(t) / dt.

To follow passive sign convention, this expression gets a positive sign. Otherwise, it is negative.

The figure shows that the current is an interval function.

We need to write an equation for current as a function of time.

For the interval between 0 and 1 ms, the function is a line.

The linear function has the form i = mt + b.

M is the slope, or rate of change of i with respect to t.

B is the y intercept.

To find the slope, we use two points on the line to find change in current / change in time.

So m is (5-0) / (1-0) mA/ms = 5 A/s.

The y intercept is 0 mA.

So il(t) is 5*t for this interval.

For the interval between 1 and 3.5 ms, the current is merely a constant.

So il(t) is 5 mA, or 0.005 A.

For the interval between 3.5 and 5, the current is a linear function.

So we need the slope and intercept, again.

The slope is Δi / Δt.

This is (0-5) / (4.5 – 3.5) mA / ms = -5 A/s.

Now we need the intercept, b.

Remember that i = -5*t + b. 

When t is 4.5 ms, we know that i is 0. 

Substitute those values into the equation and solve for b.

[math equations]

We find that b is 0.018 A.

So we have found the current for the third interval.

When t is between 4.5 and 6 ms, we again have a linear function.

We need to find the slope and intercept.

The slope is again Δi / Δt, or 10 A/s.

Write that i = 10*t + b. When t = 4.5 ms, i is 0.

Substitute those values into the equation and solve for b.

This gives b = -0.045 A.

We now have the current for the fourth interval.

When 6 < t < 8 ms, the current is just a constant 0.015 A.

Now we will find the voltage across the inductor.

In each case, v = L*di/dt = 0.033 * di/dt.

di/dt is always the slope of the linear function.

For interval 1, substitute the slope – 5 – into the equation.

This yields 0.165 V.
For the second interval, voltage is the inductance * derivative of the current. The derivative of a constant is 0, so the voltage here is 0.

In the third time interval, v is 0.033 * the slope. 

When evaluated, this is -0.165 V.

For the interval between 4.5 and 6 ms, multiply the slope by 0.033 to get a voltage of 0.33 V.

For the last interval, the derivative of current is 0, so the voltage will be 0.
