The switch of this RL circuit closes at time 0.
Write the initial current through the inductor as Io.

Our goal is to find the inductor current when t>0.

This is a step response problem.

We first use Kirchhoff’s Voltage Law to analyze the problem.

[see equations]

Divide both sides by L, and rearrange the equation.

Separate the i and t variables.

Simplify by multiplying both sides by –R/L

Integrate both sides from time 0 to t.

[see above for solution]

Take e to the power of both sides, and rearrange to find iL(t).

V/R will become the final current after a long time, so substitute If for V/R.

Substitute the time constant (L/R)

The box above shows the key steps for finding inductor current based on our derivation.

Look at the step response as a function of time.

The initial current is Io.

As t > infinity, I goes to If, the final current.

