Physics 202, Lecture 10

Today's Topics
W Dirgct Current Circulfe (Ch. 28)

B Baslc circult components{ E, R, ...}
B Kirchhoffs Rulas

B Circults Analyele (For chrcults of R'e and £'a)

B Praview Requiremants:
gmf, Junction rule, loop ruls, ....

< Haxf Tussday:
RC circult {ch. 25.4), Magnetic Fleld{ch. 25.1-3)

Exam 1 Result Medlan: &3
A [B3-57]
AB,B: [65-82]
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Basic Circuit Components

Component | Symbaol Eehaviar in circult
Ideal battery, emf , A=V =E
Reslstor w —T A= -IR
Reallatic Battery : L
(gealjwire | — | AV=0 {¥R=0, L=0, C=0)
Capachor = | AWEM.-V,=- qiC, dgiot =I
Inductor - | AV= - LdLidt
(aal) Switch L=0, C=0, R=0 {on), R== [ofT)
Traneformer '
Dicdes, Futura Toplcs
Transletors,...

simple Circuit 1: Resistors In Series

0 Exsrclas: show R,=R = R, =it
- 17171 :
- AV =¥+,
= IR IR, 1
3 AV IR, +R.)
Le. B ~R,"R,

fa Ry Ry«

O In general: R =R+ Ry Rys .




Simple Circuit 2: Resistors In Parallel

O $how 1R, =1/R+ 1/R, =
O U T )
- I,+1F1 ‘ _1.

JLR, R+ LR, I

Guiz/Exercise: Equivalent Resistance of a
Combined Parallel and Serial Circuit

O what Ies the R for the combination shown?
= RA10, Ry=20, R =40

T 1. 80
AV (LE,*1F.)=1 ] = — i = P
L,E-_ L 2. B
3av=I 1/ (IR, ~LR,) | : 11 s o —OeT—
. " + 3. 50 oy
o Ty - 4. Mone of above
L. é ¥
1 |— v —
EN NIRRT
O in general: VR, =1+ 1R 1R+ ..
A Complicated Circuit foops Kirchhoff's Rules: Jum:iiﬂrll F;;uIIe
e B
) 3 Junedion Rule [Changs consarsafian); ;____..-
iy i
" . The cum of curmsnic amisdng any =
T junction aquale $he cum of curmandc l-:"'-':-.
A complicated circult : r; it |. h“;;hnzj;mm' i
May contaln more than one emf "” = .
May not be slmplified as : ' I- o n - .L 3 in prectios, the olacc®oations of ©In” and “ouf® are deisrmined by
:r b o actigned dirsctlon for sash surmnd

“In sariaa™ or “In parallal™

 May contaln multl loope and
Junctions.

Junione iy BiEpl

L ]

Tha ascignment of currand dirsctlone san ke arbibrary. They may nod
bis the cama ac sotual dirsctions, which ars not known a price.

= an7 ; purresnt wih aceigned dsobion towanrde Junotion
= gyt - surrand with acclgned dirsction off junoton

o




(Very) Quick Quiz: Junction Rule

O ‘What 1s the Junction rule for the current asekgnmeant
shown?

I+, 1
I=1.+1, &
I,1=1,

L
i
o

Although squation 2 and 3 are aquivalent,
gquation 3 doss not follow template form 1,51,

Guick Quiz: Junction Rule

O ‘Wwhnat e the Junction rule for the current asslgnment
ghown?

I P I
3. Meither 2 [

While the actual currents can not all goes Inte a junction,
e azelgned currants can.

Kirchhoff's Rules: Loop Rule

O Loop Ruls (Ensrgy Concarvadian): e i !

Thir susn of podsntial dropc Seeocc / E-L ve
somponandc along sny olosed i

pirautt laop muct b T80 _ i M

AV =D y -

¥ The pofsnial “drop® aoross & companent ke atways definesd 8o

l"rlul-.l“ nl.l.n-l‘d“'r [T T ] lldml
fhe cirsam dirsedion 16 the cama as loop dirsedian

¥ The sxacd suprassion of the potastisl drop |s detarminad by the
type of oomponant and s aceigned ourmesnt dirsction. | Bsa
mxxd clidec)

Determine Potential Difference
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drechos drechon
A== -8 AV, -8
I [
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o= [
drmcian dirssztran

A== IR A== <R




