
Chapter 17   Electric Circuits


17.1
Electric Circuits  640


a.
-
electron move in presence of electric field to regions of lower electric potential



-
work done on them, increases electric potential energy



-
connect sources of electric potential energy to electric loads by means of circuits



-
electrons move from ‘-‘ terminal of dry cell through simple circuit and back to ‘+’ terminal


b.
Circuit Symbols 641


c.
Direction of electric current



-
Ben Franklin - 2 electrical states, positive-more than normal, negative-less than normal



-
Conventional Current: direction positive charges move


- 
battery - long is +, short is -



-
later electron discovered, electron flow in opposite direction of conventional current



-
Chapter 16 and 17 use electron flow, Chapters 18, and 19 use conventional current



-
Comparison





-
in all circuit diagrams, the direction of conventional current would be opposite to that of electron flow current (draw arrows on conductors)




-
any reference in the text to ‘electron flow through a conductor from ‘-’ to ‘+’’ would be equivalent to ‘conventional current through a conductor from ‘+’ to ‘-’


d.
Series Circuits  643



-
only one path for electrons, each electron must go through each load in circuit before returning to source


e.
Parallel Circuits  644



-
electrons have a choice of several paths through the circuit, an electron goes through only one load before returning to source



-
Show different ways to draw it.

17.2
Kirchhoff’s Laws for Electric Circuits  644


a.
Questions?


1.
When electrons have several loads to pass through, what governs the amount of electric potential energy they will lose in each load?  - [series]



2.
When electrons have a choice of several possible paths to follow, what governs the number of electrons that will take each path?  - [parallel]


b.
Answer


3.
Conservation of Energy: As electrons move through an electric circuit they gain energy in sources and lose energy in loads, but the total energy gained in one trip through a circuit is equal to the total energy lost.



4.
Conservation of Charge: Electric charge is neither created nor lsot in an electric circuit, nor does it accumulate at any point in the circuit.


c.
Kirchhoff’s Laws


5.
Voltage Law: Around any complete path through an electric circuit, the sum of the increases in electric potential is equal to the sum of the decreases in electric potential.



6.
Current Law: At any junction point in an electric circuit, the total electric current into the junction is equal to the total electric current out.



d.
sp
645
1
Find V2 in series circuit with 3 loads






2
Find I3 in a parallel circuit


e.
pp
646
1
Find Vo in series circuit






2
Find Io in parallel circuit






3
Find V2, V4, I3, and I4 in a combination parallel-series circuit






4
Find various V’s and I’s in combination circuit

17.3
Resistance in Electric Circuits  647


a.
a device that uses electricl energy offers an opposition called a resistance

b.
Inv: Plot V vs I for current going through a resistor  
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c.
Ohm’s Law: 
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d.
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e.
pp 649
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f.
Factors Affecting Resistance  650



1.
Length:
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Cross-Sectional Area:
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3.
Temperature:




4.
Material:
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17.4
Resistance in Series and in Parallel  651


a.
Three Relationships



1.
Voltage Law: Around any complete path through an electric circuit, the sum of the increases in electric potential is equal to the sum of the decreases in electric potential.



2.
Current Law: At any junction point in an electric circuit, the total electric current into the junction is equal to the total electric current out.




3.
Ohm’s Law: 
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b.
To analyze an electric circuit, find for each element:



1.
the current through it



2.
the potential difference across it



3.
the value of its resistance, if it is a load element


c.
Calculating total resistance for a series circuit:



1.
Vo = V1 + V2 + V3


2.
IoRo = I1R1 + I2R2 + I3R3


3.
Rs = R1 + R2 +R3

d.
sp
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f.
Calculating total resistance for parallel circuit:


1.
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2.
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3.
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g.
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17.5
Electric Circuit Analysis  655


a.
because of so many different circuits possible, no standard approach to analyze


b.
sp
655
1
analyze 3 element in series






2
analyze 3 element in parallel






3.
analyze 2 elements in parallel with 1 in series


c.
pp 659

1
analyze 2 elements in series






2
analyze 2 elements in parallel






3
analyze 3 elements in series






4
analyze 3 element in parallel






5
analyze 2 elements in parallel with 1 in series


d.
Use Apple Computer Program - David ________-

17.6
Power in Electric Circuits  660


a.
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  unit analysis is?

b.
Check electrical appliances at home.  Do__________


c.
Get information on light bulb   Do________


d.
sp 661

1
Find current in light bulb.    (note vary with voltage)






2
Find resistance in 600 watt kettle






3.
Find power in frying pan


e.
pp 662

1
Find potential difference across baseboard heater






2
Find total current with toaster and kettle plugged into same circuit (in parallel - why?)






3
Find max power






4
Find current, energy used and power dissipated by portable heater


f.
Cost of Electricity



1.
1 KW-Hr is ____________ Joules


g.
Get electric bill  (Do ______ - call electric utility for school and for your home - utility rates)
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