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In fhiS clhaptev: We analyze electvodyvawic situations in 1.Electvic Cuvvewt
which chavges ave wivivigin a curvent. Using dam's Law, 2. Resistance
We tan analyze me effect ) vesistance ow a civeuit's 3. 0w’ Law
Cuvrewt and poteutial diffevence. 4. Elecivic Evievgy 2 Powev
Tevms and E%uuﬁom 1o Kvow Oww's law
L.Curvent: 0 vs] V=IR
_acwhavee _ a@ -4 . LColoumbs] .
Tavg= Tﬂv% =2+ Linst® ﬁ' [ Amperes] = Tseconds) Voltage (V] = Cuvrewt(A] - Resistance(£2)
2.0hm's Law: (waeans ey have a proportibnal rit)
U= (Cuvrent)(Resistance) = TR [volts1=(Amperes]{ ovms]
TV
3. Resistance: e oy OWWIC COMAUCIOVS Follous fhis
L . L oatur ngin)
R=p7 = lmaterial resistivity) (merers®) propoviignal rolatibnghip Yu wirage

Ovd-cuvrewnt
4. Matevial Resistivity:

L
in R=pZ , denotes Mme vasistivi material i¢. coppev vs. cavbon
£ RPas IS & e Coppev Rasistov Codes

5. Resistov Code Black -0 Green-5
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(Resista Yellow- 4 White-9
Understanding Cuvvevt in Actitn
Pumg 3

DowV high V j E is constant everywheve be Flow o) curvent “leaving! equals Fow o
I
i Cuvvent “entering"

Undevstanding Cuvrent ¢ tiw's Law favough a Watev Hose Analogy

V_ Electvic Potewtial = Watey Pressuve loc dictate Fiow 6 e

Resisiov P Resistor = pipe's olostvuctive dbjectS be material's ndividual resittivity for Fious
< L Lengtn oh Systew = Levgth fy pipe(covnected) be Shorier meavs casier for Flow
L oV high V A Crogs-Sectidnal Avea = space water has 1o How vough Leress-sect. area o pipe)
J I Cuvrent= Water Flow be like Fow 6f &
R Retistor = Level o "'clog” in e water pipe ke deterwivie inkibition ) FHow
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a) It is e same Mvough both because e resistors ave in sevies.
£ vesistance 8 curvewt in Series vs in pavaliel

) It depends on e resistave? u], e sample Since W don'+ have
any_ infornratin about tme waghitudes of) these resistances.

c) Horizontal Axis: Voitage acvoss v Cslumn Added: Vy (V)

i VevHical Axis: Curvent Ra %\

better © flip Mew fov selving Siope

L cuvrent is tne same, so only
need potential difference
Dw's Law: V=IR, VeI iS 6 velgionship 6f Proporiidnality at's

represented fnugn tve groph.
ez £-Vp
) BN 0.25-0.1719= 0.07!
*0.5-0.236= 0.16S
o_b <+
£0.15-0.52= 0.23
o4t
=1.0-0.610= 0.23
oxT
——r— 3 tituge [V}
00s 0. 0.IS 0.2 0.25 03 635 ftog
¥ VR & Uy wrust add up® € be
Cuvrent-CAl

Mat's wnen Vdvops, and Veurev =Vieave

Q) V=IR, R=MV_.AaV . 0.33' 0.071 _ = used Ohwm's Law 1o
=== 3 -o.uqsn.
T AT pesr-oue2
calculate vesistauce

I—vnaf?fial resistivity based ow e graph

£) R=pL
p= RA . (o.uandwlioxio3) =
L y

20

gi) The acual resistance would be 2ess than because e

wnassumed mterval resistauce of, e battery will incregse Our kvown
vesistance.

gii) The readings 6 e anmnetev would be greatev fwav the actual
value becauge e uvideal voltwmetey would cause metv 1o be a resistor
iv_pavaliel. Twis (yould decrease fhe civeuits resisravce and incvease
We current; causing a highey read on e amweter- an before.
L ideal us. unideal ammeters & voltwmeters
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/ dhm's Law! ’\
®) Rq= 102 .[w¥.s1n V=IR, so R= L.oy
3 T b
(1SS -40) xID
c) R, =%? Calculating fvral veSis tavce in pavaliel:
——L- = .‘— + -;-
RT R¢  Ry*Rg
R,z SO
100 R R i e IS
R 100 R
v R‘-SO-Q- ©a.s1 )
Ri* 228 L2

—_
¢)1=*|=.El : potential across is fne Sawe lc

10002
in_parallel, curreut can differ

iw_pavallel
ei)
Dhm's LGW? uba.”‘ VQ|=‘IE'
Rerso =Y 12Y =[0-29A)
v e unF R Tson =

2ii) Tne wiaguitude o6}, me curvent would be 2es thav part d because

e capacifor would have chavged up, causing push back and waking

Lo waking Ve = ¢ g0 wo BV wmen

T =6 acvoss R;. chaves cvoss ouev® it

£) I+ would be egual fo 2i because aw unciavged capacitey wouldut

affect e cuvveur imwmediarely after in gitwer case.
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Usivi g Kievkeufe's
a)i. T;+1z3=1, li. Iy+1331,20.04  Lop2 NodtRul-es\?
IS0, * 200 ;6.0 +2I,20.06
100 I *2001,= -0 Au\nsﬁ’m to

1I,+3331,=0.
4.331,=0l

1,50.023A

oate I,

2q uation F:v power dissipated
iii. P2 I?R = (0.023 A (200.n)*[0.107W]

L can vse Onm's Law (V=TR)D fov gifFevent Solufons
b) [[Y-2oN I,

R.=So0L.

£ ]' R =00 Rg=sOR 150
-350lve fov curvent &
?
Owm's Rute Rsevies : resistante 1o get
Rpavalle
c) £=2I1Ry 'J "'ﬁ_‘—' poteutial
I,:I,+13 RT=180* (5+ 35) =2357n

I,:0.023 +0.029

: 0.0S2 €=(0.052 A)( 235.2.)=[123V]
son
d) w—Z
I Rp=100.n I>¥._ 123
1SO+1SD
€ ==v.£ V= ¢
‘l‘ R3=So.n- s D.O‘llA

= upon reaching a steady state, Ve = £, 50\ v vigt = £ Also,
capacitov i fully chavped? Pusia back calses all curvent 1o pass
Trvougha viget; wiich iS iy rigu S row i sevies w] €7

ii. Tne cuvvewt is joss Than ke ™e inductov- at steady state is Qike
o short-civcuit since. At 20. Tuvs, W0 cuwentioill take
e rigwt cide.
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Q) £= I, R=(225%10A)(550.0) =
- N
BY U=l [1- €1/RE) = a3 (1 - ¢ VeSO @R
~t/RC . Su/ ssoxuomond )Y
) 0= Qg 1= €7 RE) = L4bb0X0*I(1.037) 1= €

=L

oreven: 1292 — - (14t

a
2
o S . . ©ORL,e+0
“ V= £-Ve = 1.238) - (1.637)
[
g = 0.201
S (o 200)"
550
Vv time (]
2 «%—*\
T =0 re lre
C——¥=3
--’ -= [ Capacitance
Increases
-the charge Qeftou tvese
plates dwing discarge is Q=cy, (TR

gvml!v auntne charge dun‘vy

chaq’lua. at 12 4s. Sinee meve isa diakeeme,
e capacifance Wasinoreased; so Twe max @
has increased.
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R
—AN «— This is an RL Civeuit
L Resistance + lnducior)
£ — L
Tfuck

Ohmn's l.awq. q

)
a) 1:%’ Rr=R,* /g, = R +Ry —>bc inducitr as wo resistanes, so

‘easically in sevies

Chonqeincurvent 8 b) £ =-L4%
ER
Inductance affect fve £=T —=" 2 _dI
f‘ L(RpR) ™ dF
volfage QCYoss an I=Q_mR,
induciov
= L_| &
c) I= 3 oy
C— not Rt because veach steady state after
dov’t need 1o kvbw Fov resistance € a Long time. Cuvvewt iswt changing, so
curvent clapter, but wis Questiiv L=0%V, =0. R, is _short-circuted?
[ S .
uses Dvw's Law, Which You Shtuld ol Vinte =V
d)
S A ]approaching wax-value
R 2
oﬁ‘& QXPressitng were selved for \nductow Fighis changing curvent
0”1 ¥ rea. in_pavis agc With a bactk ¢ Maf,ulﬁmmuj.
()
€ > causes the cuyvent 1o veach a
v Time (s] Steady-state
)
IR,_"’ I,, Ic*Tpart
R VR, _ £ Subsfute;
M
L4 Substifute,
. ER \|
VR, e substitute




