Suppose that we’ve done some analysis of a circuit in the Laplace domain and ultimately find this Laplace domain voltage V(s).

Typically you’ll find that you need to make use of partial fraction expansion to break up the function into a sum of simpler forms.

We have two distinct roots in our denominator.

I’ll give each one of these its own coefficient.

If I collect my terms together again over a common denominator, and then multiply through my terms in the numerator, then I can equate that to my original function, and we have a way of writing down some equations that can be solved to find those unknown coefficients.

I’ll collect all my terms together associated with each power of s.

I’ll look back to the original and write an equation where I’ve equated those two values together.

We can say that A+B is 1.

Repeating that technique, we see 3A+10B is equal to 5.

Now I have two equations and two unknowns.

Perhaps the most expedient way of doing this is to modify one of the equations so that when I subtract the two, one of the variables drops out.

I will multiply the top one by 3 and then I’ll subtract the bottom equation from the top equation.

3B-10B leaves -7B, and that’s -2, so B is +2/7.

Now, my original statement on the top was A+B = 1.

Well, if B is 2/7, A must be 5/7.

Now I return to my original statement here and recognize that I now have numerical values for A and B.

Recall from your Laplace transform table that 1/s+a is a Laplace transform pair with e^-at times u(t).

As I consider my specific values for v(t), I can write that (5/7)e^-10t would be the first part, and the inverse Laplace transform of the second part would be (2/7)e^-3t, and I’ll multiply the whole thing by u(t).

