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Introduction
Electric fields are produced around charged objects and are analogous to gravitational fields in several ways.  However, since the electric field can attract or repel, an arbitrary positive test charge is used to determine the direction of the vector field, E.  

Electric field lines extend outward from positively charged surfaces and end at negatively charged surfaces.  The presence of conductors close to field lines can influence the direction of these lines, just like gravitational forces can be influenced by nearby masses such as planets.  

In this lab, you will map an electric field between two parallel plates and under an atypical condition with either a conductor or insulator present.  This will be done using equipotential lines on conductive paper.  Recalling the potential energy of a charge in an electric field as UE = qEd, and the more convenient measure of electric potential difference, U/q (volt), equipotential lines represent regions of equal potential energy at any distance from the electric field's source.  Also, it becomes obvious that equipotential lines must run perpendicular to electric field lines, analogous to equal objects raised equal distances above a gravitational field.

Materials:  conductive ink, voltmeter, conductive paper, scale model of conductive paper, probes, crayons, wires

Procedures
1.  Obtain your conductive paper with the parallel plate, and the assigned pattern.

2.  Place your paper on the board, then hook up the power source, electrodes and reference as indicated on the poster sketch.  Set the voltmeter to 1000 V DC.

3.  Apply a potential difference of 5V between the two electrodes.

4.  Begin mapping equipotential field lines close to the negative terminal.  Using a pencil, connect the dots of this equipotential line before going on to another line.  Continue with another equipotential line at a higher voltage.  The number of equipotential lines (5-7) should enable you to draw the general pattern of the equipotential field between the two plates.

5.  Since the equipotential field lines are perpendicular to the electric field lines, draw in the electric field lines using a Crayola Crayon color of your choice.  (NOTE:  lines must not cross.)

6.  Obtain another pattern of conductive paper and another grid paper. Indicate + and - electrodes. Plot out the equipotential lines as you did above, then sketch in your E field.  Describe any anomalies

Analysis

1.  Based on the volts (V) and distance (d) on the parallel plates, calculate the maximum electric field (E) between your lines.

2.  What force would exist on an electron placed in your E field?

3.  What acceleration would occur on an electron given your calculation of force?

4.  How much time would it take an electron to travel from one line to the other under these conditions?

5.  What final velocity would the electron attain given the circumstances above?

