What value of R will make this circuit have a critically damped response.
Critically damped indicates that the alpha and omega not of the circuit are the same.

So to find the value of alpha, we need to determine if this is a series or parallel RLC circuit.

These two resistors actually form one equivalent resistance so the circuit becomes a series RLC circuit.

That means that we can establish the particular form of alpha is R over 2*L.

Specifically, we are using the equivalent resistance seen by the inductor and capacitor.

Critically damped means that this will be exactly equal to omega not, which is 1 over the square root of L*C.

So we’ll solve this equation for the equivalent resistance.

I’ll insert the specific numeric components to determine what that resistance should be.

[math equations]

Req then becomes 63.2 Ω.  

Now we’d like to find out what value will give an equivalent resistance of 63.2.

We’ll rewrite things to simplify them.

Solving for the reciprocal of R and inserting the specific value for equivalent resistance gives 2.48 mS.

Taking the reciprocal of this gives 404 Ω.

