Chapter 18 Test Review
Chapter Summary
18.1. Static Electricity and Charge: Conservation of Charge

• Define electric charge, and describe how the two types of charge interact.

• Describe common situations that generate static electricity.

• State the law of conservation of charge.

18.2. Conductors and Insulators

• Define conductor and insulator, explain the difference, and give examples of each.

• Use a diagram to show/explain how a neutral conductor can be given a net charge using a charged insulator and a ground.  Show electron movement.
• Explain what happens to an electric force as you move farther from the source.

• Define polarization.

18.3. Coulomb’s Law

· State Coulomb’s law in terms of how the electrostatic force changes with the distance between two objects.

• Calculate the electrostatic force between two charged point forces, such as electrons or protons.

• Compare the electrostatic force to the gravitational attraction for a proton and an electron; for a human and the Earth.
• Use the head-to-tail method to graphically understand the net force acting on one charge that is being influenced by two other charges. 
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.

• Determine the magnitude and direction of a force exerted on a test charge (+ or -) 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/draw an electric field diagram of a positive point charge; of a negative point charge with twice the magnitude of positive charge; of a point charge with 3x the magnitude…
• From a diagram of electric field lines, identify areas of stronger and weaker field – and determine the direction of charge (+ or-) acceleration. 
• Draw the electric field lines between two points of the same charge; between two points of opposite charge.

18.7. Conductors and Electric Fields in Static Equilibrium

• Define static equilibrium, as it relates to a conductor in an electric field.

• List the three properties of a conductor in electrostatic equilibrium (interior field, surrounding field lines, position of excess charges).

• Explain the effect of an electric field on free charges in a conductor.

• Explain why no electric field may exist inside a conductor.
• Show how a uniform electric field may be created.
• Explain what happens to an electric field applied to an irregular conductor (with pointier and smoother parts).

• Describe how a lightning rod works.

• Explain how a metal car may protect passengers inside from the dangerous electric fields caused by a downed line touching the car.
Odds and Ends:
• Solve for a, m, vo, vf, t, or x, by combining the electricity equations below with Newton’s 2nd Law (F=ma or w=mg) and/or the kinematics formulas below.

• Solve any problem algebraically, using symbols rather than values.  For example, the solution to “find the acceleration of an object with mass m subjected to a force F” would be “a=F/m.”  
Key Equations:  know how to use them individually and in combination.
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Multiple Choice  (Approx 17-20)
· Units of the parameters in top row key equations (e.g. charge, Field, mass, force…)
· How electric force varies with distance and charge

· How induction works

· Forces between like and unlike charges

· What charge moves within a conductor

· Difference between a conductor and an insulator 

· Electric field inside and outside conductor 
· The direction of the force on a positive and negative charge in an electric field

· Direction of the electric field due to positive and negative charges
· Direction of the net electric field due to multiple positive and/or negative charges
· Relative strengths of electric and gravitational forces

Problems  (Approx 5-8)

· Taken mostly from practice problems in class.  Do not expect knowledge beyond the information outlined above.
Chapter 18 4-Minute Drill

Coulomb’s Law

Electric field of a point charge

Force on a charge in an electric field

Acceleration of a charge in an electric field

Electric field inside a conductor

Direction of an electric field at the surface of a conductor

E versus r graph for a charged conducting sphere

Direction of the electric field due to a positive point charge

Direction of the electric field due to a negative point charge

Kinematic equation for the final velocity in terms of acceleration and time

Kinematic equation for final velocity in terms of acceleration and displacement

Chapter 18 4-Minute Drill -  Take Two

Direction of the electric field due to a negative point charge

Electric field inside a conductor

Acceleration of a charge in an electric field

E versus r graph for a charged conducting sphere

Electric field of a point charge

Direction of the electric field due to a positive point charge

Direction of an electric field at the surface of a conductor

Kinematic equation for the final velocity in terms of acceleration and time

Coulomb’s Law

Force on a charge in an electric field

Kinematic equation for final velocity in terms of acceleration and displacement
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