We have a variety of s domain expressions and we’re looking for the time domain version of each.

I’ll refer to my Laplace transform table over here.

5/s looks a lot like 1/s, so A(t) would be 5 times the inverse Laplace transform of 1/s, which is a step function u(t).

Next, if we multiply through, we see we’ve got 60/s².

We see 1/s² on this side.

This would be 60t, also known as a ramp function because it’s increasing in a linear way, and we multiply that by u(t).

We’ve got 1/s+a, and the scalar in front of this would be -20.

The inverse Laplace transform of 1/s+a is e^-at, so our value of a would be positive 100.

Therefore, we write this as e^-100t.

Again, multiply the whole thing by u(t).

Here’s one that’s similar except we see a negative sign in the denominator.

Our scale factor is 100.

We have e^20t because of that negative sign in the denominator.

If you see this sort of thing in a result in your circuit analysis, it probably indicates an error because that’s a very rapidly increasing function without limit, and we tend not to see that in practical circuits.

This looks similar – we see a constant divided by s² plus a constant.

If you look at the 144 and take the square root of 144 we have 12, and sure enough this is the exact same form as what we see in the transform table.

Apparently, 12 is our value of ω.

12/s²+144 in the time domain looks like sin(ωt).

Let’s move on.

This form is actually quite similar.

What I’ll do to investigate this a bit is if I take the square root of 200 I would have 14.1, and of course 14.1 is not exactly what we see in the numerator, but if I divide 100 by 14.1, I can write whatever I have left out front.

When I rewrite it in this form, 7.07 becomes my scale factor, and the remaining portions of the function become my sin(ωt) again.

In this case, we have 14.1 because that is the square root of 200.

Let’s take a look at this one.

The general form is an s in the numerator, and an s² plus something in the denominator.

Here we go, that looks pretty similar.

It’s the same kind of idea – I can rewrite 500 in terms of its square root squared, which happens to be 22.4, and this is cos(ωt).

One more to go.

As you consider the denominator, it has an extra s that when you search back through the table, you don’t see any that have just a first-order s term involved.

Generally speaking, your strategy at this point is to factor the denominator, so that way you can see the individual factors.

The way I’ll do this is to first find the roots of the polynomial using the quadratic equation.

Incidentally, since I already see that a is 1, I’ve just written 2 in the denominator instead of 2a, which would be the general way you would see that presented.

Here we see something interesting.

Everything under the radical evaluates to 0.

That says we have two repeated roots at -9.

The root tells us where the denominator actually goes to 0, therefore we write that s²+18s+81 is the same thing as (s+9)².

If you square s+9, you in fact get what you expect.

Now we find something in the table that matches that form.

Looks like we have a direct match in the numerator, and what we have here is a ramp multiplied by a decaying exponential.
