Physics 406
Problem Set #3: DUE Thurs. Sept. 13 2007
Read: Griffiths Chap. 7.3

Problem 1 (10 points)
Congder apaallel R-L-C circuit driven by an AC source

V,=cod t R| L| C

(@) FindthecurrentI(t) drawn fromthesource (for agened ! ).

(b) Wha isthe current when thedrive frequency is onresonance, w = w, =1/+/LC
(Explain your answer)

(2) Quality Factor of an Oscillator (15 points)

(@) Consder thetwo sinuidd fundionsof time
A(t) =A, COS(’ t" #A) = Re(A'e" il t), B(t) =B, COS@I— (DB) - Re(B'-e—iwt),

wheae A= Ae"+ and B= B+ arethecomplex amplitudes. Showtha thetime average
of A(t) and B(t) over onepeiod can be expressed in terms of the complex amplitudes as:
T

(A()B())! %"A(t)B(t) dt = %Re(AB’*) = %Re(A*B"),

0

wheeT=2"/! isthepeiodof oillationand” isthe complex conjugae symbol.



(b) Congde theseries RLC circuit from class.

Show tha theaverage power dissipaed by theload impedance in thenear resonance
approximationis

V2 r’/4
(P(1) =(I(HV (1)) = =

,where | . =1/+4/LC and| =
2R (0—-w,)* +T7%/4 0 ' ERIL

Sketch thisasafundionof! . Wha isthe FWHM?

(c) Thequdity factor of an oscillator (used called the GQQ) is defined as

average energy stored/cycl
° average power dissipated/cy

| "

I
Showtha Q= %.

Hints: Sincethe Q doesn®depend on the driving frequency, pick aconvenient one to
calculate the average energy stored. Remember that the capacitor and indudor store equd
amount of energy (hdf the cycle the capecitor has more energy and haf theindudor
does).

(3) Griffiths, Problems 7.16 and 7.33 (they®e related) (15 points).



