Chapter 34  Electric Current

a. Voltage is…     Current is…     Resistance is…     

b. Direct Current is…     Alternating Current is…     Power is…

34.1 Flow of Charge 531
a. Charge flows when there is a potential difference  (voltage)

b. Flow will continue until the common ends have the same potential or no potential difference

c. To maintain a flow, need arrangement to provide a potential difference
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34.2 Electric Current 532

a. Electric current is a flow of electric charge (electrons-in a wire)

b. Positive and negative ions can flow in car battery (fluid)

c. Ampere – measure of electric current – 1 coulomb/sec

d. 1 coulomb is 6.25 x 1018 electrons/sec

e. Current carrying wire does not have a net electric charge

f. Atoms in wire have nucleus with + charges and electrons

g. Number of electrons entering = number of electrons leaving



h.
RQ 545

4
5

34.3 Voltage Sources 533

a. Potential difference needed to for a current to flow

b. Something positive and something negative has a voltage between them

c. Need something to maintain a steady flow

d. Dry Cells, Wet Cells, generators will do it

e. Battery is two or more cells connected together

f. Supply energy to charges     Volt = Joule/Coulomb

g. Chemical to Electrical – Dry  Cells and Wet Cells

h. Mechanical to Electrical – Generators

i. Voltage sometimes called electromotive force or emf

j. Voltage provides ‘electrical pressure’

k. Home electricity – 120 volts

l. Voltage doesn’t go anywhere, it causes charges to move
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34.4 Electric Resistance 534

a. Amount of current depends on voltage and resistance

b. Resistance – opposition depends on conductivity of the material used, thickness and length of a wire, temperature

c. 
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d. Carbon – resistance decreases with increasing current

e. Superconductivity – resistance becomes zero at very low temperatures

f. Ohm – unit of electrical resistance
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34.5 Ohm’s Law 535



a.
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       volt = ampere x ohms



b.
Lamp cord – R=1 ohm      Electric Toaster – 15-20 ohms     V=120 volts



c.
Question: What is current of lamp cord, electric toaster?
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34.6 Ohm’s Law and Electric Shock 537

a. Is it current or is it voltage?

b. Damage is result of current flowing through body

c. Current depends on voltage and resistance

d. Body 100 ohms (soaked in salt water) to 500,000 ohms if skin is dry

e. 12-volts usually do not feel, 24-volts produces a slight tingle if dry

f. 
Current in Amperes
Effect

Table 537
.001
can be felt




.005
painful




.010
involuntary muscle contractions




.015
loss of muscle control




.070
if through the heart, serious





disruption, probably fatal if current

g. 






lasts for more than 1 second
h. Current follows path of electrical resistance

i. Stay away from electricity!!!!!!!!

j. What about a bird on a wire?

k. What is third plug on electrical outlet?

l. Electric shock can disrupt normal nerve function – that controls breathing
a. clear person from source of electricity and apply artificial respiration

b. 
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34.7 Direct Current and Alternating Current 539

c. dc – direct current – flows in one direction

d. ac – alternating current – flows in first one direction, then the other

e. ac frequency – 60 Hertz

f. voltage – 120 volts (root mean square)

34.8 some appliances – 220-240 volts      + 120 volts to – 120 volts

g. ac – can be transformed 
34.9 
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a. Converting AC to DC 540
b. Diode – prevents current in one direction, not in other

c. Result – rough dc, off half the time

a. Capacitor – used to smooth the bumps – storage of charge

b. 

d.
RQ 546

19
20

34.10 The Speed of Electrons in a Circuit 541

c. signal passes at nearly the speed of light, not the electrons

d. pulsating electric field travels at nearly the speed of light

34.11 drift speed of electrons or net speed through the wire is extremely low

e. bout 0.01 cm/sec
34.12 
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a. The Source of Electrons in a Circuit 542
b. is electrons in conducting material itself

c. electrical outlet in home is source of electrons – NO!!!

d. it is ac, is source of energy

e. if 120 volts to a lamp, then 120 Joules of energy per coulomb of charge

f. shock in your body, you supply the electrons, source supplies the energy
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34.13 Electric Power 543


c. 

a.
Power = Current x Voltage      watt = ampere x volt

d. kilowatt-hour is…

e. Homework… Look at appliance, gather information from them 
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