Solve the Simple RL high-pass using Differential Equations:
Here is the circuit diagram
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The Kirchoff loop equation is:
, di

Viny = R *i(t) + Ld—;
First solve the Homogeneous Equation to get the Homogeneous “Natural” solution:

. di
Rxi(t)+L == 0
Dividing both sides by L
R . di
Z * l(t) + E =0
The solution to this equation is of the form K& and substituting:
%* Kye® + aKye® =0
Simplifying,
Rra=o0
L
ora=-L/R
The Homogeneous Solution is therefore:

t

lH(t) = KHS_L/_R

: Vin :
But i(c0)= %‘ since the voltage across the inductor decreases to 0 and

i(0)=0 Since there is no current at t=0 and current cannot instantaneously change.
Assuming an input voltage of Vin volts,

0 =1 - )

i(t) =—F[1—¢ R

But we want the voltage out which is L*di/dt

V.(t) =L« ‘% E * e_(L/LR)] =V, * e_(L/LR)



