E & M Unit 3 – Objectives

What you should know when all is said and done.

By the time you finish all labs, worksheets and related activities, you should be able to: 

1.
Use the electric field model developed in earlier units to describe charge flow in a conductor. 

2.
Define current as "charge flow rate" or quantity of charge per unit time passing a cross-sectional area in the conductor. Distinguish between "flow rate" and "drift velocity." 

By use of examples and activities, define and apply equation I = ∆q/∆t 

Use the ammeter as a device to measure flow rate. 

3.
Develop a quantitative model for resistance in ohmic materials, and qualitatively describe reasons for deviations from this behavior (e.g. thermal motion of atoms causing temperature-dependence on resistance). 

Use ammeter and voltmeter measurements to develop Ohm's Law. 

Use light bulbs to show an example of a non-ohmic system (V proportional to I2). 

4.
Develop a qualitative microscopic model for resistance, with flow of charge carriers hindered by other material components (vibrating atoms & other charge carriers). 

5.
For simple series and parallel circuit arrangements, discover and explain the relationships among: 

applied voltage and voltage drops across resistors. 

total current and currents in each branch of a circuit. 

total equivalent resistance and resistance of the resistors in series and parallel. 

power dissipated by a resistor and the voltage drop and current. 

6.
Predict the effect of an addition (or removal) of an element in an existing circuit.
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