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Overview  

A Java applet is employed to allow students to perform virtual experiments to study the characteristics of projectile motion, which would otherwise be quite difficult to perform in a typical classroom.  In particular they will be able to observe the effects of air resistance on the idealized motion presented in the standard curriculum. They will identify the dependent and independent variables in the experiment, obtain and plot data, and analyze their results in order to discover or reinforce the relationships between the dependent and independent variables.  They will also discuss plausible functional forms of air resistance by drawing upon their results from the experiment as well as personal experience.
Subject: Physics (mechanics)
Audience: Grades 11-12, Regents and AP physics classes
Time required: 1 to 2 class periods (1 class for virtual experiment, 1 class for discussion of air resistance modeling)
Background

The Air Resistance file provides background information on air resistance.  It is assumed that the equations for projectile motion have already been covered although they could be taught simultaneously. 

Learning and Behavioral Objectives
· To learn how to perform a controlled experiment with multiple variables, including the use of dependent and independent variables and a control.

· To plot experimental data to determine the relationships between the variables.

· To gain understandings related to modeling of physical systems.

National Science Education Standards
Content Standard A (Science as Inquiry)
This lab covers most of the abilities necessary to perform scientific inquiry including design of scientific investigations, use of technology in the form of computers to improve investigations, formulate and revise scientific explanations and models using logic and evidence, communicate and defend a scientific argument.
Content Standard B (Physical Sciences)
This lab specifically covers the standard for motions and forces as well as conservation of energy and the increase in disorder.
Assessment Strategy
Assessment can be done in a variety of ways including grading of the plot exercises or a short quiz with questions from the background reading.  In this way the teacher can choose to emphasize the experimental procedure used, the content information gained or both.

Teaching Tips
Allow the students a few minutes to play with the applet before they begin the data taking phase.  There are 3 sliders and 2 checkboxes.
Regarding air resistance: everyone has had ample experience to understand the primary factors that affect air resistance.  A major component of this lab involves drawing out that intuitive knowledge and combining it with the data in an analytic framework.  The process of synthesizing a mathematical relationship to describe air resistance based on this info is illustrative of the scientific method.

The relevance of a quantitative understanding of air resistance involves the understanding of such things as swimming, the design of fuel-efficient automobiles, parachutes and sailboats.
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