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Current Electricity

A flow of charged particles is called an electric current.  Your textbook defines the direction of current flow in a circuit to be from the positive terminal of the battery to the negative terminal.  You can consider the positive terminal to have a build up of potential energy and the negative terminal to be have a deficit of potential energy.

Electric current is measured in Amperes (A).  An ampere is a flow of one Coulomb per second.  

Charges move as a result of a potential difference.  In order to have a current, a difference of potential must be maintained.  Something that provides a potential difference is known as a voltage source.  A battery is an example of a voltage source.  The voltage of the battery is the amount of work done per Coulomb of charge.  Voltage sources only maintain the difference in potential in the circuit.  They do not provide the charges that move in response to this difference in potential.  The charges that move are those already found in the conductors of the circuit.  The charges themselves move at a drift velocity of 1 mm/s however the  potential difference that causes them to start moving travels at the speed of light, 3 * 108 m/s.

Capacitance is the ratio of the charge on a body to its potential.  Capacitance in measured in units of Farads.  A Farad is a very large amount of capacitance so you are typically dealing with capacitances in the micro and pico Farad range.  A device that is designed to have a specific capacitance is called a capacitor.  All capacitors are made of two conducting plates separated by an insulator called a dielectric.  The two conductors have equal and opposite charges.  
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Electrical energy can be stored in capacitors.  
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W= Work or Energy (J)






C = capacitance (F)






V = voltage (V)

An electric circuit is a continuous path through which electric charges can flow.  An electric circuit consists of a source of potential difference (battery), a load or device that uses the energy (light, stereo, etc), and conductors creating a continuous path (wires).

A schematic diagram uses symbols rather than pictures to represent the components of an electric circuit.  You are responsible for learning all of those in Figure 22 – 8 on page 454 in you textbook.  In addition you should also know the Rules for schematic diagrams on page 455 in the textbook.  You will have a quiz over the symbols on Monday.

As a charge moves through resistors in a circuit, its potential energy is reduced.  The energy reduced when the charge moves around the remainder of the circuit is equal to the amount of work done to give the charge it’s initial energy.  Therefore, the total voltage drop going around the circuit is equal to the amount of potential difference across the battery.

A voltmeter is a device that measures the difference in potential across two points in an electric circuit, typically across a resistor.  Voltmeters are connected in parallel.

An ammeter is a device that measures the current flowing through a point in the circuit.  Ammeters are connected in series. 

Resistance is the opposition to the electric current flow.  The unit of resistance is the Ohm (().  Various factors affect the resistance of a conductor:  temperature, length, cross-sectional area, and nature of the material.

On the resistor itself is a series of colored bands.  These colored bands represent the value of the resistance.

B B ROY Great Britain Very Good Worker 
Black  Brown  Red  Orange  Yellow  Green  Blue  Violet  Grey  White

    0        1            2         3           4          5          6        7         8         9

# # * 10#      for example a resistor with the colored bands of blue brown red would have a value of 61 * 102 or 6100 Ohms.

For a conductor resistance can be calculated.
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R = resistance (()





( = resistivity ((*cm)





l = length (cm)





A = cross sectional area (cm2)

Ohm’s law can also be used to calculate resistance.  A conductor which follows Ohms law is said to be an Ohmic conductor.  Most metallic conductors follow Ohms law over a limited range of voltages when held at a constant temperature.  Resistance is the ratio of potential difference across the conductor to the current flow through it.
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I = current (A)





V = Voltage (V)





R = resistance (()

Power is the rate at which energy is transmitted.  Power is measured in Watts (W).

E = W = Vq            E= Energy (J),  



W= Work (J),  

V= Voltage (V)    


q= Charge (C)   

P = VI

P= Power (Watts)

P=I2R

V= Voltage (V)
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I = Current (A)

A motor converts electrical energy into mechanical energy.  An electric lamp changes electrical energy into light.  Any time an energy conversion occurs some of the energy is converted into excess thermal (heat) energy.  Some devices are designed to convert electrical energy into thermal energy such as a heater or toaster.  A heater needs to have high resistance wires that also have a high melting point.

Electrical energy must often be transmitted over long distances to reach homes and industries.  Thermal energy losses can be calculated using the formula 

E=I2Rt



E= thermal energy (J)






I= current (A)






R= resistance (()






t = time (sec)

In order to reduce thermal energy losses in supply lines either the current or the resistance must be reduced.  To reduce resistance, large diameter cables of high conductivity are used.  Increasing the voltage can reduce the current.

A kilowatt*hour is equal to 1000 Watts delivered continuously for 3600 seconds.  It is a unit of work.

To calculate the cost of electrical energy, the energy must first be calculated (E=Pt) then converted to units of kilowatt*hours, then multiplied by the cost per kilowatt*hour.

_978316014.unknown

_978317542.unknown

_978366583.unknown

_978317205.unknown

_978315818.unknown

