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In this laboratory you will measure and analyze one-dimensional motion; that is, motion along a straight line. With digital videos, you will measure the positions of moving objects at regular time intervals.  You will investigate relationships among quantities useful for describing objects’ motion.  Determining these kinematics quantities (position, time, velocity, and acceleration) under different conditions allows you to develop an intuition about relationships among them.  In particular, you should identify which relationships are only valid in some situations and which apply to all situations.

There are many possibilities for one-dimensional motion of an object.  It might move at a constant speed, speed up, slow down, or exhibit some combination of these.  When making measurements, you must quickly understand your data to decide if the results make sense.  If they don't make sense to you, then you have not set up the situation properly to explore the physics you desire, you are making measurements incorrectly, or your ideas about the behavior of objects in the physical world are incorrect.  In any of the above cases, it is a waste of time to continue making measurements.  You must stop, determine what is wrong, and fix it.

If your ideas are wrong, this is your chance to correct them by discussing the inconsistencies with your partners, rereading your text, or talking with your instructor.  Remember, one of the reasons for doing physics in a laboratory setting is to help you confront and overcome your incorrect ideas about physics, measurements, calculations, and technical communications.  Pinpointing and working on your own difficulties will help you in other parts of this physics course, and perhaps in other courses.  Because people are faster at recognizing patterns in pictures than in numbers, the computer will graph your data as you go along.

Objectives:
After you successfully complete this laboratory, you should be able to:

· Describe completely the motion of any object moving in one dimension using position, time, velocity, and acceleration.

· Distinguish between average quantities and instantaneous quantities for the motion of an object.

· Write the mathematical relationships among position, time, velocity, average velocity, acceleration, and average acceleration for different situations.

· Graphically analyze the motion of an object.

· Begin using technical communication skills such as keeping a laboratory journal and writing a laboratory report.

Preparation:
Read Tipler & Mosca: Chapter 2. Also read the instructions for doing video analysis in the Software appendix.  Before coming to the lab you should be able to:

· Define and recognize the differences among these concepts:

-
Position, displacement, and distance.

-
Instantaneous velocity and average velocity. 

-
Instantaneous acceleration and average acceleration.

· Find the slope and intercept of a straight-line graph.  If you need help, see the appendix A Review of Graphs.

· Determine the slope of a curve at any point on that curve.
· Determine the derivative of a quantity from the appropriate graph.

· Use the definitions of sin θ, cos θ, and tan θ for a right triangle.


