b L tnductance (henries) | consturks

R

RL-C circuits R resistance (ohms) E posihve

C capacitance (farsds)

" E)
- Q. cnarge on capacitor plates (coulombs) !
= jabl
Swich T current (amperes) = i_gl variable
(corveck ot t=0) E applied voltage  (volts) — given
pocfeloRdsss L 4T, RI+ Q=B (bt 2dpendentvanaties TQ)

but easier fo measure current than chacge so
d dl L) = ! 2 = Eliy\= ¥ ER)=E,
;ﬁ,('—ai“z“c) Elle) — L%4g%+é1_5a)\ 0 § ER=E

v | (©C votage sounce)
orif Ex=0
4T dT - (e battery)

nthal conditions s no cunent Aoy unhl switth wnnected at t=6 so L(0)=0,

but at t=0, D.E| says:
LT!0) + RIW) + JCQ[O) =B(0)=Eo — I/0)= Ei
L U =

=0 if Q=0 (no mihal cha e )

eyample: underdamped case , roots: == R+lw

I= e—"& (Cios Wt + cz st ) To)= ¢, . =0
T/= ~REH (At rasmek)  pin=-kG+ G T B o = B2
+e R (-~ qwsinuwt FGw(gwt) Rt L WL
50 I:(%Le; sin vt
ini:‘;:in;‘hxde Ao= E—;’L

k= T = VR charadenstic decay hme
Ww— T=1  qusi-period
. T _@E = y ) . ¢
sin(WT) = %r;.zrr/w‘ > # cycles of osdllation dunng 4 decag time
- kT
e — kT= T = 3 fachrsof & by which amplﬂuo\e decays
~ ¥ durng 4 oscillation

?
Hhis ratio or it rcC\prDaﬂ delermines wWether
the osclllation decays Sowly or quickly

% subtle peirt: niHally wapacifor is uncharged and the current flow is zer
i 0. Then the
baﬂm:g\s connected and the inductor veltage drop mustbalance the - battery voltuge
causing dI/dt 1o become nomerw and stact current flowing ’



RLC cireult: actual numbers T/ + 2Tl4LT =05 r2ekeltue'= 0
A

2 ot L r==REW (undemlanped)
R = 100 ohwms - = & _ (o0 - -_ :
L= .2 henrles } °=T= -7_= 500sec' - To=lko =-§‘(b: ,002sec= 2 milliser

Bo= 20velts = T'(o)= ELZ-.-. Lg: lUO amps/sec  (Lohen threw switdA at t=0)

We fix these and consider vanous oqvqcr\'qnce values which varies the natural
freapency (o= Wie = \W2C. qnd the actual f—cawenoﬁ = wo l-(z—t‘:.;c::)i .
The decay tme for the critially damped /underdamped, cases s :

k= 2.72_ — t=k= Q-Vo-l-'-‘- 2Te = 4 millisec.

m pure dﬂlMPl;‘g: C=co, C™'=0 (no capacitor) —3[ =0, no oscMations
dharackenstic decay hime To= 2millisec

enk

n Cﬁhcﬂ\o\amplhgz C= Ccr“' © J-j_= We Co —
e | . -
W= P #;F.}-ZSO L:;e_ti = :2._25_"_‘(_3 Ha = 29.8He— 40Hz (cycles/ sec)
T = /w2 02 sec = 26 millisec

i . - - -
05 = IJTC™ — CoFa 1/(L05Y?) = Sy = 810 famd = B0afaed
_ ' TIO ‘micro"

" ;ngﬂg underdamped : C= -‘!‘-ka = 20ufarad

We= I/Le = W@DRox0) = Ixjo® = 500 !‘!g = 520 Hz =796tz S0Ha.

C .
Mo = 2t/W,= 2M/500 = 0125 sec = 12,5 millisec
' (0eTo = Sgg?o:i P —E (tunce enheal PhRS&\M\WB

Q:wD\I “é(;ot@i: Wo \]T‘-k = {;Uo =433,0 ?;d:c = 89 Ha>C9Hz

T=2w/w = 20,= 145 mlli sec L A= i%% 231 = 23\ milliamp
T = %(500)(‘00‘\7 = 173 md = 275 cycles of oscillahon duang 4 decay fime
o= T o g M5/ = 3T L 0267 ~  2,7% left after one osdillation

m very underdamped ; C< C™/8000 = {07% famd = 0! ufarad 103"
Wo= LA = \WZ00°8= 2730077 ™4 < 3560 Ha = 3. Mie
T = /00 = 2r/22360 = 1,76 millise
650 = 236! = 447 rd = Tl cydes (of Tlthan dunng L neual decey hme)

Soo , .
W=We {1~ /442 = 223593 & W= 35(0 Hz — Ao= B3 = 00447= 4 Smiltanp

W = 3501:,)0.: 89.4 rod = H.chdej of actudl ogcillah o, dunne L decay timé



