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Schematic Circuit
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How do these two match?

What is the path of a charge?

Ohm'’s Law
Georg Simon V = I R
m An‘d\;ﬁ;\gzie
789-1854
‘ 1775-1836 g = I R

N Alessandro

Giuseppe Potential or
Antonio Voltage (V) in Volts (V)
Anastasio
Gerolamo Current (1) in Amperes (A)
Umberto
Volta Resistance (R)  in Ohms (@)
I " 1745-1827




Electric Charge

Charles-Augustin
de Coulomb

1736-1806

e The charge of a single electron is 1.6021x10-19 Coulombs
e or.. itwould take 6.241x108 electrons to have a Coulomb of charge
© 1 Ampere is a current of that many electrons every second.
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Electric Power
P =V2/R
P=I2R
Power (Watt)
Resistors in Series 8
RI R2 R3
The Charges have to “fight” through every resistor. This
decreases the total current.
Voltage: Vr=Vi+ Vot Vs
Current: lr=h=l=ls
Resistance: Rr=Ri+ R2+Rs
Resistors 9
in Series
S
V(V) 1A R(©Q P W)
TOTAL 24
Resistors 10
in Series
S A—
. /W_J

v (V) 1(A) R(Q P W)

TOTAL 24 12




Resistors
in Series
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v(v) 1(A) R(Q P (W)
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Resistors
in Series
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TOTAL 24 2 12
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Resistors in Parallel
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The Charges have a choice of paths to follow.
This decreases the total resistance.

Voltage: Vr=Vi=Vo=Vs

Current: lr=h+ L+l
Resistance:  1/Rr=1/R1 + 1/R2+1/Rs
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Resistors
in Parallel
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V (V) 1(A) R(©Q P W)
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Resistors
in Parallel
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Resistors 18
in Parallel
v (v) 1(A) RO P W)
TOTAL 12 . 8Q
Resistors 19
in Parallel
Some of the resistors are in Series, some are in Parallel
Find simple groups that are only one or the other
Find an Equivalent Resistance for that section
Keep combining the sections until the circuit is simple
*
Resistors 22
in Combination
g
p—
TOTAL 60
Resistors 23

in Combination




Resistors
in Combination
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Practice

Resistors 25
in Combination
6A
,_ 6A
6Q
60 6 10
Resistors 26
in Combination
Resistors 27
in Combination
WL
= 6A
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Blue

Violet
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G 2
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Yellow 4
Sty 5
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7 Green, Blue, Brown, Gold
8 5
White 9 0 (1)
Resistor Codes 560 Q =5%
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A5 40
G °
o 3
Yellow 4
il 5
6 Brown, Black, Orange, Gold
7 1
i 8 000 (3)
White_ ., 9 10,000 Q =5%
Resistor Codes 10 kQ
Resistance 35
< Resistance Q
o resistivity Qm
< length m
o area m?2
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You Have 5 Resistors




Biggest Possible Total?
102 Q

AN AN

332

6Q 120 120 360 36Q
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How could you get...
60 Q

23232

120 120 36Q 36Q
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Gustav Robert
Kirchhoff

1824-1887

43

The Loop Rule-

A closed path that begins and ends at the

same point will have no net change in
potential.
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The Point Rule-
The sum of current going in to a point must
equal the sum of current coming out.
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Point Rull
EI::I=';IM L =l+h
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Loop Rule .

S — (1) '1.811 + 6 a glz + 12 = 0
50

Loop Rule

»w=0 -18l1+6-4+0413=0




