(components, devices) (wires) (sources)
(electric circuit)

(Direct-Current Circuit, DC Circuit)

(Alternate-Current Circuit, AC Circuit)

| 4
(resistor) R |,
% ANV
+ 'y -
| a
Q__l_LO
> + \ -
Vv
(voltage drop)
(DC voltage source)
| &
PELE

E| v +

m




-~

(battery)
(electromotive force, emf)
E - d_W
dqg
emf emf device

(internal resistance)

+
r E
o
/
(capacitor) q=CV
% =] = Cd_v
dt dt
IV
=0 V= ( open circuit)
| A
"V
-V

<V




(a)

\
D (Resistance in Series)
a c DV
DV =IR +IR, =I(R +R,) =iR,
R,=R+R,
N
)\ I
R.=a R P
=1 +|,es_V
k (c)
-5
4 o
2 (Resistance in Pardlel)
DV =I,R =1,R, = IR, 1_ b i 1, 11
R, bv Dv DV DV R R
__RR
" R+R,
\
R,
ERS s 0 "
Raq i=1 R I-': — “{;Vly b t
I, I
:"'----.Battcry e Ifﬁp + E} =
(b) (c)




(@
10kWA10kW=20kW 10kW//10kW=5kW
(b)
IMWAIOW~1IMW IMW/10W~10W
=ERIES PLEATIEL
F.esistors | |
Ry = K —_— = —
= ;gl RE':.I. ;El Rf
Sarne current through Satne potential difference
all resistors acrosg all resistors
| - Capacitors .
—= — Cog = L
Ca 15 - ;21 ’
marme charge on all matme potential difference
capacitors across all capacitors
-7
Matching the Load

Show that the maximum power delivered to the load resistance R in the figure below
occurs when the load resistance matches the internal resistance---that is, when R=r.

F‘el‘"“i"l
= 2R = E°R - iL_I_l____‘i\?_J -
(R+r)2 d I
d J\;rv{\ 3
1p=0 S
R .,
R=r ool Ll




(Kirchhoff's Rules)

Node Rule Junction Rule

(KCL)
N, I+, +i5,=0
N, I+, +i5,=0 N,
(KVL)

Loop Rule

L, 3R+E-Exi,R,=0

L, 1,R+E,-15R=0
Ly 13Ry+E-13R=0 (=L +L,)

Junctionrule Looprule 3

3
-9
KVL
a b DV=V,-V,=V,,
I /
—_— B
(a) ® M . (b) ® A o
% AV= —IR b a AV= +IR :
ﬁ ﬁ
E E
e b 2 = .
7 AV= +& . AV= -E
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Wheatstone Bridge

Re A
V., =V,
Vo =V -
R _ R T
R,+Ry R(+R
R R
R, R
(Ammeter) (Voltmeter) s -
WA——Wy
1
£
R, H,

M=




(Charging and Discharging a Capacitor)

V()=0 initial condition( ) —0
I
dg _dcv dv. l% CT=V
. _aq _ cC — c B
| = = =C C
dt dt dt
dV, = dt ='s g
C C
I I A
V. =y dt ==t Ve
c~0c" "¢
>
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V()=0 initial condition( ) t=0S
Resistor
E-V.(0 E O
I (0) = —RC( ) = E Nt )J.'f:_::"' J
. ,I/,-'? Capacitor
(b) t<0 (c) t=10
Ve | ;
(t>0) V. Vi ( V+Ve= E) |
| |
Ve E
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dt dt q
E:VR+VC=|R+% o7 o
0.632CE |-—-—# T=RC
—Rd—|+£%:Rﬂ+l| :
d C dt dt C |
_E-V(O_E |
= R R = {
dl 1 dl 1
— =- —dt¢ N = AT die
| RC O " Orc I
I(t
ni ( ) =- i = |nm
1(0) RC 1(0)
! ot _E
(=10 ™ =1(Qe" =—€"  t°RC
V.(t)=E-V,=E- IR=E- Ee" =EfL- ¢
\_a) =cve() =CEf- &) y
-15
t=RC (time constant)
(RC]=wWr="xE = C g
AV
e1~0.37=37%
E (1-e1)~0.63=63%
RC
V(t)=E initial condition( .
7 -q
) (e R§ — R;lf
t=0S _V.(0) _E +Q +q
(@=-===2
O/_C o0
S S
( ) t<0 >0

o




Ve | ;
(t>0) V, Vo (1 VeV o |
| Ve 0
=B M oy pir=d
dt dt C
d_1dq a__1,
dt C dt d C
d| 1 d| 1
— =-—dt¢ N— = - A—dt¢
| RC O~ Orc
mlf®- 1. 10
1(0) RC 1 (0)
'it -t/t E -t/t
1 (t)=1(0)e ¢ =1(0)e :Ee t ° RC
V.(t) =V, =IR=Ee "
q(t) =CV,(t) =CEe"" )
-17
IA VCA qA
\\ E CE\
RC % RC X RC t

e1~0.37=37%
E e~0.37=37%

RC
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A 5.00 nF capacitor is charged to a potential difference of 800 V and then discharged
through a 25.0 kW resistor. How much energy is delivered to the resistor in the time it
takesto fully discharge the capacitor?

Energy = (S | “Rdt = 6 (I Oe'“RC)2 Rdt |(g=1, :VCéO) :%

2
_E" ¥

1
o 2R = T oE?
Q 2

:%(5.00 nF )(800V)* =1.60J

~
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