Announcements

1. Vote on time for extra review session for Friday
afternoon (2/7/03) — 2PM

3PM
2. Today’s topics —
Continue discussion of RC circuits
General strategies for analyzing DC circuits

3. Friday — review for first hour exam on Monday
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RC circuit -- Discharging a capacitor through a resistor

—Oi o——— —(;.-—-?S |
t«::' 0 >0
initial condition: after the switch 1s closed:
q(t=0)=0Q —Q—IR:O
C
- -1_ dq R=0
C dt
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Analysis:

q/0

Result :

a(t) = 0le ")

It _dq__ O ot /(RC)
dt RC
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General method for solving first-order linear differential equation

Assume we want to find ¢g(?) in terms of constants 4,B,C.

A@+Bq+C=O
dt

Try solution form: ¢(¢)=Xe'' +Z
Substitute into equation : AX (Y)e'" + B(XeY ‘+Z )+ C=0

This must be true for all times .
BZ+C=0 —/=-C/B

AXY+BX =0 =Y=-B/A4

X determined from initial conditions
If g¢t=0)=0 =X=0+C/B
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Example circuit:

Analysis with switch open :

o £|3| &+ LR IR =0
I & —1ILRy) —I;R; =0
IﬁTg 85 R lfq I +1, =1
2
T— W 1/ — 1Ry + 1R, =—&
Ly
hT R, gliﬁ — LR, — 3Ry ==&
| ! | I, +I, -1, =0
1=
&, switch
R,=R;=50Q, R,=3Q
vo——4H in E=3V, &=8V, E=4V
£, C C = 6x10-F
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Solution strategy:
— LR, +,R, =-&
)R, —I3R; = =&,
I, +1, -I; =0

aX +bY +c¢cZ= A
dX +eY + fZ =

B >
oX + hY + iZ = C
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dX + €'Y
gX + hY +1Z

AI
BI



Example circuit: R,=R,=5Q, R,=3Q

. —8'3|+ g £=2V 826=8V, =4V
AE R B C = 6x10°F
MW
:
he
.t
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Example circuit:
ramp Analysis with switch closed :

&
-l & LR, - R, =0
IRT§R3 R lfﬂ I +1, =1y
2
o AMN o/ 81—%+%=O
Ly
i R 2|1 =g=(§+&)C=66x107°C
|
he i
+1" -
&, switch
R,=R;=5Q, R,=3Q
co—A—H [ =3V, &,=8V, E=4V
& C C = 6x10°F
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Shortcuts — using equivalent circuits R 1
eq 1

L
7Q R

"R, =4Q+R, +90Q

Fisure P28.6
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Peer instruction question:

Which of these are NOT 1n parallel?
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Peer instruction question:

Which of these capacitors are in parallel?

o, GO0 pl (A)C, & 6uF

——-Ifl ”ﬁ (B)C, & 2uF
B ] o
i | ——| (C)C,+ 6UF & C,+ 2UF
i 2O0pF O i

(D) None these answers
]
|l

LD Y
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Homework examples:

1. [3B5 22 P 12.(47538)] The ammeter shown i Figure P25 18 reads 2 20 A Find [}, L, and ¢

1 = [n.0s6ss666667]

27 [0.06666665667]

T =
[0 QeSS GE T
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