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             Robak

Chapter 20 – Static Electricity

Electrostatics – the study of electrical charges that can be collected and held in one place. 

- A charged object shows electrical effects. 

- Identical objects charged the same way repel each other.

- Objects charged differently attract.
- Benjamin Franklin names the two states of charge positive and negative. 

- Charge states for material such as vinyl and hard rubber are negative, while materials like fur, glass, and wool are positive. 

- Normal matter contains both charges, positive and negative. Charges are created in pairs, and actions such as rubbing in some way separates the two. 

- Scientists do not fully understand all the details of how two objects rubbed together become charged, but they know that when 2 different objects, like rubber and fur, are rubbed together, electrons from atoms on the fur are transferred t the rubber. 
- Charges are not created but separated. 

- Electrons can be removed from or added to atoms.

Examples:

- Friction between tires of a moving car and the road can cause the tires to become charged

- Violent winds cause friction in thunderclouds that separate charges. Tops of clouds are positive, the bottoms negative

Conductors and Insulators


[image: image1.wmf]- Materials through which charges will not move easily are called electrical insulators. Charges stay where they are put.

- Charges removed from one area on an insulator are not replaced by charges from another area. 

Examples:


Glass, dry wood, most plastics, cloth, and dry air

- Materials (such as metals) that allow charges to move about easily are called electrical conductors. Electrons carry, or conduct, electric charge through the metal.
- At least one electron on each atom of a metal can be removed easily and are free to move throughout the metal to form an electron gas.

Examples:


Copper, aluminum, graphite

* Charges stay in one place on an insulator, and charges move easily on a conductor.*
Electrical Charges

Remember that:

• There are two kinds of electrical charges, positive and negative. 

• Charges exert a force on other charges over a distance. 

• Like charges repel; opposite charges attract. 

An electroscope can measure the quantity of charge. An electroscope consists of a metal knob connected by a metal stem to two, thin lightweight pieces of metal foil called leaves. Leaves are enclosed to eliminate stray air currents. 
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If you touch the knob with a negatively-charged rod, negative charges (electrons) are added to the knob. The charges spread over the metal surfaces, and the charge carries into the leaves. This causes the leaves to spread apart. Same thing will happen if the electroscope is charged positively.

Charging by conduction: Process of charging by touching neutral object to a charged object

Charges can be transferred directly by conduction.

An uncharged object can attract objects of either charge. Charge separation can be used to charge an object without touching it.

Charging by induction: Process of charging by bringing neutral object near charged object, then removing part of resulting separated charge.  
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Coulombs Law
Charles Coulomb (1736 – 1806) uses this type of apparatus to measure the force between two spheres, A and B. He observed the deflection of A while varying the distance between A and B.
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Coulomb showed that the force, F, varied inversely with the square of the distance between the centers of the spheres.
F α 1/d2 

The electric force between two charged objects varies directly with the product of their charges.

Coulomb’s law describes the force between two charged objects.

Coulomb’s Law: The magnitude of the force that a tiny sphere with charge q exerts on a second sphere with charge q′, separated by a distance d, is 
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K is a constant that depends on the units used to measure charge, force, and distance. 

K = 9.0 x 109 N·m2/C2
(when charge is in coulombs, distance in meters, and force in Newtons)

Each charged object exerts an equal but opposite force on the other charged object. 

The SI unit of charge is called the coulomb, C. One coulomb is the charge of 6.25 x 1018 electrons.

Forces on object
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Consider A as being negatively charged. If another negatively charged object, B, is brought near, the force on A is repulsive. It is in the direction from B to A. The sign of the force is positive.

If B is positively charged, the force on A is attractive. The force is in the opposite direction. The sign on the force is negative.

 *Thus, it is important to include positive or negative signs for q and q′ when using Coulomb’s Law.*
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