Electronic oscillator circuit

Solution: a. The equation of motion of the damped and forced system 1is,

t/
In+1Ip+1Ic= L_l/ Udt + R7'U 4+ CU = Iye™' = I ,
0

or

L'U+R'U+CU = iwlpe™" .
b. Without source and without resistance the differential equation would be,
U+ (LC)'U=0.

Therefore, the natural frequency would be,

c. Without source but with resistance the differential equation would be,
U+ (RO)™'U 4 (LC)"'U =0 ..
Therefore, the oscillation frequency would be,

— 2 2
Wy = Wy — 77,

com 2y = (RC)™L.
d. Inserting the ansatz U = Uye™'+i®,

L™ 'Upe'® + iwR™Upe'® — w?CUye'® = iwly ,

or
—wUy + 2iywly + wily = ie_i¢wlo/0 .

e. The solutions are,
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