Reading Guide OS Chapter 18 Sections 4 to 6  Electric Field    
Near page 640 in OpenStax College Physics pdf file

Terms to Know: field, polar, screening
Learning Objectives from the beginning of the chapter in OpenStax College Physics
18.4. Electric Field: Concept of a Field Revisited
• Describe a force field and calculate the strength of an electric field due to a point charge.
• Calculate the force exerted on a test charge by an electric field.
• Explain the relationship between electrical force (F) on a test charge and electrical field strength (E).
18.5. Electric Field Lines: Multiple Charges
• Calculate the total force (magnitude and direction) exerted on a test charge from more than one charge
• Describe an electric field diagram of a positive point charge; of a negative point charge with twice the magnitude of positive charge
• Draw the electric field lines between two points of the same charge; between two points of opposite charge.
18.6. Electric Forces in Biology
• Describe how a water molecule is polar.
• Explain electrostatic screening by a water molecule within a living cell.
18.4. Electric Field: Concept of a Field Revisited
You may recall that we calculated weight during the first semester using W = mg.

The acceleration due to gravity, g, is being used as a field in this calculation.  Sometimes, we will calculate electric force using the concept of an electric field.  g is not quite as interesting as the electric field as g always pointed towards the center of the Earth.  The electric field will have more variety to its direction.

A test charge is a very small charge that does not disturb any other existing charges in the situation.  If you divide the observed electric force by the value of a test charge at a point in space you will have found the electric field.  The magnitude of the field (Newtons/Coulomb) is given by the division of the numbers.  The direction of the field is the direction of the force, assuming your test charge carries positive charge.  The direction of the field is 180 degrees different if the test charge is negative.
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Electric Field   E =   F/qo        OR   E = -------               Force = q * E    (vectors)
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We may do some sample calculations of the electric field and electric force.

Know how to draw electric field lines and know what they signify (magnitude of E and direction).

18.5 Electric Field Lines: Multiple Charges 
What questions do you have on the sketch of electric field lines for a single charge?

Do you agree that the spacing of the lines is an indicator of the magnitude of the electric field?

The electric field is a vector.  When there is more than one charge present you will have to find the net electric field by performing vector addition E fields using the component method.

We will also do vector addition with electric force vectors.

You should memorize the rules for electric fields that are given after Figure 18.26.

I would recommend that you run the PhET electric field simulation.
http://phet.colorado.edu/sims/charges-and-fields/charges-and-fields_en.html
Drag positive and negative charges onto the screen.  Drag an electric field detector around the screen.   Click on some of the boxes.

18.6 Electric Forces in Biology
You should read through this section to increase your appreciation for the role electrical forces play in Biology.  
The term screening will come up again when we study the atom.  Suppose three protons are located at the origin of a coordinate system.  Suppose two electrons are located at location X = 2 meters.  Suppose a third electron is located at X = 3 meters.  The three protons will be partially screened by the two electrons such that the electron at X = 3 meters will essentially experience force from one proton.  The details are a little more complicated than this, but the term screening refers to a partial reduction in the electric effect due to intervening charges.

Water is a polar molecule.  The charges are not uniformly distributed in the water molecule.  One end of the molecule is more negative that the other end of the molecule.  If I remember I will illustrate this in class.
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