7320 rrLC-|

chmj srudied INDUCTANCE lev's consider how we m.Jln deal

wl‘)L R.)L)&C N qul"‘!lfe Cifcuirs |,

o Field
S mL) I Cnrcw'l Relarion ac—?—r?-g'v(_j o
Jymee
Q=CV C =€ /4 E = G/¢,
——‘ }— ar =€ 4YE (Pacaltel plencs) Ofercn?
y o's _’
zplL/ = OE
S R= P LAy J
W Coniform rod)
B= on 1
vV = -L‘i_l'—f |_=/-4¢:0“A7'-N.-“”"‘5 or/A
Q2 (Lony solenoid ) 1% L1

Kicehoffs Laws sny 2, av=0  end  ZT,=0

QJouno'.
Gn‘l, C'OSCA all CUHC'\’S enTeflf-\)
IOqu any rd 0?7 Cnode) wn a € wewi?

g

mzﬂmf)jtnc{aflj) ](;nij I({) 71’\!00jll)

L]
Sole a citeun

#foc AV(E) across  all circun elemeny s



2320 RLC-4

J Sl AC curfend
i Bon-:e(_ﬂ AC vol JC e Té _a Sovs (e
T V=Vp V = VO Sln(wé"';) i , I ::Lsm(u'éi'{)

Nepes: €o = %’.8540"'1 {‘""‘ ) real h{e c’s ranjc {rom
m
< 7% >
___'.j, ,_____{.,

!o"”‘{ needs seciovs
dielecrrécs |

- Typical  Resisoss range fiom 21 R 10 sevtl MR

‘ﬂ//lo = '-Jﬂ'lo-?—g\- G'WQ L= /4?-23) mean s

: L ange u::o” [vin
real !.-[c raryes 1y ‘3 { ol He,,,J.
<1000

1
"uoha e

(Ahkwj'\ }AM = JZ% $40 = m:]ln be worried Tha>

5 v
1S woell Je-(muf o valll abowry 4

mJU("’OF) B':O) + USU«”) " ]
Js e EMF" when m:chJ\

{" f“’}'s OUWSM’e 7he jnJU(‘)OI - bu>



2320 RLC-3
TN On Swh7e h

- AL
EXC\E!F‘f A Sm,r[g_ R L circui? . R ¢
V 1 /1

"\1 LL JIS’UILW{'A (in warei'») ‘anl‘l‘,
2 T
L

(& wiry
e1¢c ). So m:j"n v he advarance,

74e indveror
)
““.-\'-

This s o model) + le1s US sce ke jcmal solvu1ion merhod

o . . )

(‘Lm"'“\"’lﬁ) L doegn'y “1iKe" 1asram cl’anjes’ in curienl. 30
-

20/

we fxf)e.r“l Thar a2 (=0 , 1 slowly changes )(!0-‘?\ o I 4{

a lol\j Time (Svaj 57«7?") 9here arc n0 moit ckqnzt"} 0 "'J"}""j_)

LO\(‘!S l
“:) ﬁvméuno{ -70) &5 1, Ke anr litql VU”'L') +7hss 13 & SIMft ¢

(ot TL) cireun T, )

d
Kirchdff sys VIR E T =0
1 assume V) R) & L are Hnoun) 4 e wan? I(‘f).
L ‘9.'_1"_‘_ + 1= |4 15 A |2 on;[fr {:QL‘omojantDUS opt .
4t ’

7hece ace ;cwfa' merhods 70 solve 7’1!'5) 2l show WO,

1 ' ' e 1
\"t-frw is ""_’f_f7) maJLc {ﬂm a f
UnW:Ele whea The re are lor € d{ cirevi? &Il’mrn7j '

The Semmg 15 1_r_:_r_§j) (" lesws”)
back 1n a {cw' fa7r$ +learo  vhis mnhl ,/

gm fl.ys 2210, T jevj

J—V_f—fz fab\ﬂ‘{{u/, we"l com¢



3320 rLc-H-

Sol'a Me1hod  FI
Lomojenews sol'n 10 L‘QH..I_’! + dyR=0

A T
o{ 2he {u” l'mhomoj) Eﬁ]/)

1) Fiad 41he jencml

2) Fmt‘ Sd"_“__?_ /ﬂarnculd( Soj’n

3) f\'lj 711856 J?OJGT’ L {v” ]cnfra' sol'n

'4) F'JWQ ou1 vhe (0ne) qu:"ij constran? 1N TN U“j

inrial cond 11008
e m—— —

This me-,'l\o,' worKs '](tﬂ' V= Vo (OcC Eﬂl?"rly)

Also 1 V= V.coswé (rc /oowrr SU/of’J)

we. ¢cdn 0 j/dl(1 Solve {Jr an

e

aﬂd ‘7‘1U$) bj guf)ufo&s;?tm)
) Vig)= = Vncosst
¢ n

fCraoch V(“')[_’!}‘»&Cau‘(c Fo‘-’r'ff deS (ﬂlﬂj

fmdn

So our mu'woq witll &e fn:'nj jonuq’ '/

e

Ntse 7he Hbmojmcws ﬁa'“ i_:f__n_ = ‘",_’_2_ Iy

’ t L
Ja _RESL
Srrﬁfa')fs ) -5_.. sl '-EL—-' Jé -_':) jﬂ ({): j"(é-‘-‘-O) e
on 45-767 afl:?'“‘*fj)
iqhr bC undedecmind consrand, |

(f\s té tx.fehco') ovec Time , The rch_ilOr will k_‘:.l.}. oL{ an ;7ar71U

currenl ove
ren ovts e, ki G ndveor “Psuerches ovn' qiar Time a 017,



7320 RLC-5-
17 need jtnrml.‘:j Quess € check"

For rar'l:c viar go)’ng) jOu\ don

/
IS & re:](qﬂj nzcgl,m[,je meakod

4% . IR = Vo =consian?
So e.9. f V= Vo = coas7an, 5 .

t

~RE€/ 2 Maube ?
4 om m']'ﬂ yuest ferhqu Tet)= ae “+ b (7 ey ¢7)

T _nrt/e
Ler's see | I so, ;_—_,‘r g =By p 4o ODE  say>
¢ L

_R4f _RrRt/ _
L(-Bae ") + (o #IR F Vo
A |

Hey , 7hese cancel

= T = VO
tavny  bR=ve, Miee T workS aslong as b /r
Re combing: wnh In pow (+ Cq”mJ Iytzo)+a = Qc)
tﬂg I\J . /
Tovo unHaow g
R/
L ye dptdy = € + W/

L(0)=0
% ' ¢ Jmoa
C s ovur ont anNf‘lmmBi Ccons7and . funi 17 {Lrom lnmql on )

Soe C= -V"/[L) atMQ (-far ovr faf?l(vl!f /-’raLlem)
...R,(-/L) J(f*)r

Vo """’" - A e =

=y

e e
Stlanr s a? 0) } EQ_E{_{ a» 516&6{)

de
when close swicl ( Trenc “) 1- VO/R) maktS SenSc”
censSiqm

T = Vo (]-— e
%

0



3320 RLC- €~

4 9he7's what onc
Iy's woie 01€eSTin wnl\ AC Voh"" ¢ SUf),ohej ( q

‘ : o ' or
USUallj Aas ava; la Lle") . 50) ler's solve This Circul? ](

V = Vp cos (wt)

we have Ty a’rc«:’,v) JUi7 need a jom’ j“ﬂﬁ or  JTp(f),

: 2 currenl s90
Wr,“) Smusoljal dr;vcr rOl;h? Jv:q resul? in SmusolJa} rient

hbb\l qlpovj "u'jll:j IP“): O\COS(C\/é'i'f)
\ # /

No? sule wha? Shese q;c,) lea's sec

Ti's m jug_j e ‘:flj :7,’ j{ " wofl'(}) jrfa?o/

So L &:r-f/‘[( + jr R. = Vo cOSwr{ No W,

= Vymswt
flUjjlﬂj 10 oVr JvaS'. -L_a\w 5;(\@)64-3) 4 a\RCOS(Wf-’rf) VCOSU

typo
USmj S)ancﬂqu 'T(Ij ldc')é'l"lf) ) Sm(q+b):' Sina ggg&-{-rosq 2;6;%"»
cos (a+b) = cosacosl = sina sin b

we 3'-7
— Law s3I0 wt ‘°5j — o K sinwt smj _ 5 o
—~Law coswt smj + a Ranwt (O.Sj Vo coswf

Ookf We cdn make 7his wocK {ar all Times, _:_f we se7

COC{{ % Sln b\/{ on LH.S e O) ‘f‘ COC{{ p{ (05&\/6 = VO)

i

|.e. ifl( —~Law cosc# — O\ fZ-SH\ja = 0 Two cB'ns {ar

TWo uva Knpwnf)

/
_OkanJ‘j)"J

and - qu ,Smt} + a R CO,SJD = Vo ‘

p———
——


Steven Pollock
typo! cosb!

Steven Pollock


Steven Pollock
typo! sinb!


3320 RLC-7F -

- qucog(}; Z a Qsmj

The 1 cﬁ‘n 5493
Tp =0, u/)-ucl\ 15

v wouicl be -wve If a=0...

no? use{u' 10 VS,

_ —Lw | Aha! dhs 5w
» O, n wouli be TcvR ‘f /'ta"j’ - ﬂ J

Low '
|f T: {Qh‘{‘ —l‘:—)) 7'\@0 oul Ir €ﬁ n s ,Sq‘njf”:!'
”lnl‘Hq, (ﬂpJﬂlﬁn\j'{/) n's fl?(fca

bw Tha? maH?_S

no?

TLvs j’ s hyl ml:ﬁmfy)(fd e

citcurr + dever consTands

a (- L:.usm¢v + Rcosd)= Vo,

The 1",_'{. g,ﬁ'n was
. ~lw

k hece Is 719 dcadd a m'qvlc S‘AN-wU fqnf =

bj The

The 1ric

R F’W’f\ u/l\:cL d can jU§7 mﬁﬂo O{f

‘)\LUJ Sln?: ~Lu anoﬂ Cos z + R
VR 400" jo m,,

Puiding ha7 LacK 1a vhe JJ‘.:.' eb'n will Aertinine o fﬂf vs'!

1 2 2
Q - (+Luo . R ):VoJ or sz Yo
Varsrtw® Vateitw® | \/L_'a.wx+[zt

ve J.l(l 1 We {oun£ -IP= A COS(W('f?)

\ yd
Bo)l o{ 7hese are In boxes on 7his F'j"




3320 RLC-§—

7)w$) ovr {U” sal'n 15
I(f):. If+]_',,: o\cos(qufJo) + Iuoe

= )De rsis1€n? oSc;”amj + Dj unj away
ft)rmse P'E C{‘

- R4/

ﬂew\embfr) A 41\'Q ‘T qare J(’?P[MJ e f)fe\lflje

Lwne s nvy we can F.gﬁ_ 7 s3] ) mﬂ”"{) 1 i1l condien

Jhe swirch ay =0, 50 1(0)::0) 7he

So C.j :)( wt closed

T (£>0) = acos(w(+j) _ aCaSjO e
Aol |

C‘.o.ﬁ'n 70 erHf- J(a_):—"()‘

-rt/L
/

b amph = L )
w7 amrl TUJQ a mwl. 4(?‘-0 f,ﬂ ILI{T f: {qr\ (—L-%)

. ZT{ [ s 'quE) a is small. Makes ok, blj R il 0/{ [mj

7€ 11 CU!‘IEﬂ'lS‘

'ZI.F w =0 (éq‘rrry") a = V°/K and j?
Dc Va/‘l«je) /onj —_—r V‘/RJ

- fan'0 =0

we Hoew Thar qlranj) ](w
| He &an (Jea)

jna’uno!r Jon'7 I:HC rqﬂ_fi c[mvg_( aﬁ:")

w Y en? ave a{lPJ~
ke mJuuaf atrs Ire when YNnsi s 4

ai{ u)—-)éﬁ)) a —> O‘

1\ 21 ) /
g supprss g’ @ bk fopenas
(-SU“""M'JT 1his rn(f'f’\aao works frn('.' Bvi With moue R 5 c's,or i 5)
lJ‘?L)S coviel fa/m-”_j dp ' TR f)am)(u,..,. )



?320 RLC-9-

Mevkod #J ” F)\q.SOIS“. 7‘)15 15 & Trlrk‘j m(”'lhag' 70 SOIJC

¥

The sqme lomLhnq_ I7 quins eu) w0 & very fawp({u] +'fg common

7)\3 ‘Jr"cK CONVErTS al” 7’147 nq$73) fam{u, St & co0s '7_r_;j 57076{
76 “he sinquc afvjeer o f cxraneﬂv,.‘lg" Iy vses

; (e .
Eulefis Theorem . e = cosO® +csin® , of

twt - cocwb b ¢ syt

)
T all ghe ma7h of sn's + cos SJ bu?

So exronemmls f‘“"j
SO mch 5m,fler .I 6‘_) .4.. coswfl <

At
tade redem ](unc 2100

ahis saves a lo? o{ jrmf‘

—wsSiawt 15 a nel Jmt’ad)

Bu'l) _g'__é”.(.q _ twt {
Je 6 = (We , Jus? fm/oornan.

o{ Jr:wv 9he circu)? Whl'\

‘o The 7 . dnsiead ,
50 l‘)t’lﬂs e 1c1cK -

‘revry with Vo €
V= VoCngf, Vg & flf?CM’ wt dcive the ¢ o

J,: we’ll 54y

fex Vol‘h«jc? We“) 0 The €a

A ((Mr)f)
and Tapve = (Ce (:rfff"'”cus)

V-;m,e = RC (v)(;n:vmu.s)_,

we can d0 9bis be cquse 2he OD€ s Imeqr) so (e (I) arises

ftom le (V) gcr}cf]') _ 0be ke comes (S”’f’e")dbeﬂ erem

Cos1. The sol’n lookKs comflexJ +ove musa (Cmembel

B

19 1aKe 71(: ﬂeal fa(‘l tn 7le 6nol /



3320 RLC-I0-
7his 0“‘7500’.

L.C“)\S Reda T he S&_@_& f){oL'tm mj",n WJTL

So L 43 . IR = V(E) = ‘?ch{
J T
o’-i‘ \\/-—r fW'f j‘.’ls C‘Mfk{
Vol?ﬁ{ e . i
[ J P

we have 7his ({rniwou_s) J(‘le
° RCq| (rkaslcal) Vo"lqje = e ( Ve )

Y

v V=VeC
° I-F V s nsc]]‘ A camrley cons‘lqn) (e :{ 3 I
(cos wt + (f)J mole jeprral‘

We cqn 4“ow ](ar Jr.vu; a{ ‘llyc {Olm Vo
]
. Aad 4jq_£)_lwe juc_(g -rc‘cc’f"

w (See whe le/offnﬁ,’)

¢d

we onct atjo\;n [e.“ J‘us? necoo -TP

-”'sc aucrj Lue. ts Zug_lt_‘__ S‘Mfle) ‘T(J IP = Ie ¢

; wt
L JI ~+ :[[2. = v e“d 1< oLl 00(
PSy
Jeal . LI (iw) e + IRe ,'Lr .
. have an «lgedla
Sweet ! Tle e‘.d‘ cancels V7, and we h4
. e A “ ‘
(Giw s 30= 0, o0 1= Vel
17's dever mined jJ n

)
I s a Conj'mﬂ)

7)\a7'5 (‘(’q”j i7,
e (feéWt) + IH
L"(Ff“"ﬂ ﬂe{w()

(‘TL“\ :[(rwe) - Rﬁ(jf""""'b’

i

Wedre done |



3320 rLC ~|I-

Wy A

TLc so)’n looks 11H¢€ \\/A =TI R ) wn‘r é‘ how Com/:IE‘X

we cq” 17 Yhe Iﬂ)fth_r_l_f_g ﬂor 9 he COMI_‘__I_C_'_)_( IMrEJBn[C 5 2

——
T —

SD NC((', R
we jcn 2 =R+ cw L
L Iy!'s a .Sm;fle .S’c_(_'_:_(:é C—;rcw')j +

7le (camf}rx) 'mfe,!enff)' j”” “—!i-

71”‘ 13 a jCﬂClﬂ] TV'e,' 1{‘) qny C}f('UI'I ) use
2& = R ImreJCntc o[ resigor

2.7 iwl W)fclence 'f inducso!
' hys @, e
€ Vse 30U\r a]rﬂ "cicevr? S'“’?/’"’(‘“””’il 7ricks ](Iam P y >

/p's o loar«"t[ «dd up 10 72 0on] cexc)

2's in Serics AJC’)

em—

(U)(’,\” comt bac K 70 Ca{oa(l.vﬁj )’Lorﬂj) +PIWQ

e © - L + 7hen j‘“ Can dd ew 70011)
e 4



R_RLC- 1A~

LeY's Mequrn 26 oUR rL C’quf,lc amJ qu/o 0 uff

A closed @ (<o - -
6/ we  have v = I (R + ch)

R
N c'wf
ad Voo = [le ve

L. N iwt vV e
Toe= fle Te''w = Re

iy

LA our Orljml) sev p, Vaeal = \/0"-'03“1{) so \7 2 Vo
¢

So {or 1523 CdSQ.‘ I_"vt - R_e \/aei,wé _ ﬂ( ‘/ocr.w {Z‘iuJL
L+ cwl 'Ira,cK A+ cwl [l cwl
”» S1andard
Svu :[ = @VO Re e"""" (R..ch)) Trick
3 Jm
R+ )
. f-cwl e Ry
Nex S'mnld"& Tack . Weat - \‘)Y) gl
n comrlex r’unc e \ l... w
I J-E:;‘Ll " (R—"" LWL)
+ no1e -1L,\1 1|mS rom‘l |5 5am,oj C
: < _wl

T et wob, by g, g o sdouns Lo’

o I= Yoo ope (et e=‘-¢) = Ve cos(witp)

2
| M A4 Wt

£ . a V:I
Same So'n ag we L«J bc{()re) (ob‘lmneﬂ Jus? V5‘J 2)

Ex acl

—

N e The wmethod also wocks ‘f( V= Vo cCos (L\If{' g)JJus?

. J
use V= Vae  (convince 7our5e!{-))~ o,eq9 1f V= V.,smw\.()

-cn/y

Jusr vse V= Vo € ("r,-fo( Vhor maxel, 14Ke Im () msrrdo[ of Rf())



L =I1¥=

(A/"\C(T if 7"]9 c,fcui l’\ﬂlf A C‘Gfﬂ('\”l()(

- 5 Jdv_
'—H’_ v < 7 T’“c:_:[“)

looKs ]..KC V-_—,j”{(,) bu) 2his 7ime oVC

So6 Ths 700
| “h_ u Cj 'lnt)
= ?
com plex lmrenclcnce 1S 2; = ‘:C (Ugc V4 1N 328 .r6
r ¢ whenever 11'S comflex
Summar Y ‘
s ” e
?—:K - r_lA)L. Z= CWC w e
e L
C

res,s19/ ¢ .rcvl ))

aenuai ‘o.foceeowe‘_ f’re-nn(ﬁ jou\ have snmflc

{or VJ’.I USmj uswd

USN\j 2 n rlare 0'6 ﬁ) AnoQ SU,VC
¥ )mt?LOJSQ

f'lnjs J 120 f’(lrcL,o,/{ or nrcaauuv eﬂ”“"'"” [esi1510/5

‘ﬂ]fﬂ\s ‘\"l j



RLc —iH -

Tuin 0 on @ 6:()

Evample - An RC Carcui? R
;‘.‘m‘)_ I y“ff"“’ Vv = Vploswt

ThinK 0{ Shis as wWo L n :SPrl(’})

Z‘Tm: ZR_+2¢= (e "/b\)(.

w N A r/‘ i _ cwt
7htn v =1 Z = I= —. and  Lpeat - Vo (e €
(&= “Yue R~ ¢/we

usc Usuq) ‘mcK) T = Vo nlle e. 2+ ‘;/Wc - Vo Wt
n- C./wc fl-f»c‘/wc - [21 1 Rt (e (R*::““)

rellsme ¢ 5= & L e

50 = tan we e nts Yt
s - Vo —
D 1 Cog (Wé 'f‘f) 7‘1&71& N ]{OI JPaFTJCU]ar
R+ e
- Q 41 p- -1
sl nec(l jHOMUj ){rom o) = Tt /< °r 1t [+ .
~¢/nc
Se .&_}.—:‘-*—L‘“‘ =) Inljoe
e, rc
_t/rc
Su IW,: ._V_‘.’_. cos(wi @) + 1y €
\)ﬂ"-{- Vwte? 50 7 dies 0{1(
C T Tianfrer 5 i
Sieady sol'n . Ta bt JE?E;mmegA

Inr consition A‘/cafac cannoy suh[e,,lj (anjc“l If o was 0 bc{orej

7\)(‘“ aTtrel {‘:O}J Wwe L‘\VQ Vo = Ir or j = = Vo
J (¢ =0) R

(I Sg—i JUN’P m(?c?rﬂ’j (n 7}713 casce l)



[Lc =15~

LA (os(wﬂ-f) + %_"'Vocosy )6

" < WP n,+/u;‘c
R+ Juret L

Picked 70 maH( do = Vo/((

1)
« Time constan7 15 "RC

: '\‘f"fr f?vf?rqj RC imes, circorr osc[larcs @ dewer ft?ﬁ vency W

-‘J]( u.)*-)O) .Ilonj-,f‘m =2 0) the Capaciror LIOrks 57&}7 cunen'l‘

A ws B, Ty i Ve COS(WG) ke The capac,10r isp)J
i E "q e 7 f

Cven "Tllfrp

Vo/‘la e as 7heir 57anJ}0

Mﬂnj f)eorle fre](rr 10 ‘mve an ouy/)d?

Qﬂ R ---——oT We K’l&'ﬁ T i This c'.rcun)
N i .
mrw V W_ YOU.‘PV-) S0 Vou, = T Zc = ok (" t/wc)
0

7LV$ VOU"] — \/lf\ - L - vl(] “

o e L ——

’ wc | 4 {wrec
R- £
we

= v 7hia
TI{ W29, Vour = Vin, “he Capc doesn anyThing

y )

:f{ W \fow 0. This 13 & "/ow[mfs ](I‘H’r

17 DSurr,egeg ‘Oyl'\ f(*ﬁucn(j /mns o{ 2be Slqu]



RiLec —I6 -

n jeneml) any cireus |iKe This s no hacdec 2han &

fhjs (120 CircuiT .

R .
é) = )87 use 5 o B +c'w[_
1 ) ’ 2 & we
-

v\
QHJ \TLCn \J/\ = :[ g

i

<$

' ' [ f)e'iWDrﬁ]'
Para”@\) S(‘rlP.S N JU_&T Yead 1 ,,Hcd\ Sm}fk resiszo

(‘l\»c fowpr of rLasorS.')



