Battery Powered Car Lab 

Purpose:  To determine the relationship between position and time with 2 cars. Odd numbered groups-1,3,5,7,9.
To determine the relationship between ( vs time and ( vs position for one car.  Even numbered groups 2, 4, 6, 8, 10.

Procedure:  

Video notes to teacher:

(Insert memory card into the physics camera. Take the memory card out of the camera and insert into computer in front of room.  Dump videos into workgroups.  This also works:  The new cameras have an usb drive. You can also hook the usb drive to the computer and dump the videos into the workgroup folders.  

Group 1:  Snowplow and blue buggy

     Group 1 will start each vehicle separately from the origin moving in a positive direction and mark their position every two to three seconds using tape and the metronome.  Measure from the origin to the tape make for each time interval.

Group 2:  Red buggy 

Group 2 will start at the origin and move in the positive direction measuring θ vs. t and θ vs. x. Record the time after one, two, three, etc. rotations for θ vs. t.   For θ vs. x, mark the position of the car after each rotation.  Measure from origin to each tape mark.


Group 3:  RC Car and Blue Buggy

Group 3 will start both vehicles at the origin moving in a positive direction and mark the position and time using a digital camera to take a still photograph using a strobe light. Using a Sony DSC-P200 set the camera to a 5 sec manual exposure and 2.6 F value.  This can be done by turning the dial to “M” and then pressing    on the control button.  Once the button is pushed up and down arrows will control the exposure time and left and right arrows will control the F value.  The picture is taken while the dial is still on “M” (manual).  The strobe should be set at 120 flashes/min or .5 sec intervals for blue buggy and 240 flashes per second or .25 sec intervals for the RC car.  Place black meter stick in photograph for scale.  You will be taking two separate pictures.  Logger pro-insert picture w photo analysis-set scale, photo distance.
Group 4: Red Buggy 

Group 4 will start the red car at the origin and move in the positive direction.  Position and time will be marked using a digital camera in video mode.  Record a 5 sec. video on a memory card.  The new cameras have an usb drive. You can hook the usb drive to the computer and dump the video into the workgroup folders.   If no USB cord: Transfer the card to the computer in the front of the room.  Open files on card, select all, copy, and paste files into your workgroup. (Please delete files from the card after this is completed and put card back into the camera.  The data will be acquired using Logger Pro to analyze the video.  (θ vs. t and θ vs. x.)

Group 5:  Hovercraft and Car 2

Group 5 will start both vehicles at the origin, but the Car 2 will move in a negative direction while the blue buggy moves in the positive direction.  Position and time will be marked using a digital camera in video mode.  Record the two separate 5 sec. videos on a memory card.  The new cameras have an usb drive. You can hook the usb drive to the computer and dump the videos into the workgroup folders.   If no USB cord: Transfer the card to the computer in the front of the room.  Open files on card, select all, copy, and paste files into your workgroup. (Please delete files from the card after this is completed and put card back into the camera.  The data will be acquired using Logger Pro to analyze the video.
Group 6:  Red buggy 

Group 6 will start the red buggy at the origin and move in the negative direction measuring θ vs. t and θ vs. x. Record the time after one, two, three, etc. rotations for θ vs. t.   For θ vs. x, mark the position of the car after each rotation.  Measure from origin to each tape mark.
Group 7:  Blue Buggy and Car 2

Group 7 will start the blue buggy at the origin moving in a positive direction and the Car 2 at 1.0 m ahead of the origin moving in the negative.  Position and time will be marked using a digital camera in video mode. Record the two separate 5 sec. videos on a memory card.   The new cameras have an usb drive. You can hook the usb drive to the computer and dump the videos into the workgroup folders.   If no USB cord: Transfer the card to the computer in the front of the room.  Open files on card, select all, copy, and paste files into your workgroup. (Please delete files from the card after this is completed and put card back into the camera.  The data will be acquired using Logger Pro to analyze the video.


Group 8:  Red buggy and Car 2
Group 8 will start the red car at the origin and move in the negative direction.  Position and time will be marked using a digital camera in video mode.  Record a 5 sec. video on a memory card.  The new cameras have an usb drive. You can hook the usb drive to the computer and dump the video into the workgroup folders.   If no USB cord: Transfer the card to the computer in the front of the room.  Open files on card, select all, copy, and paste files into your workgroup. (Please delete files from the card after this is completed and put card back into the camera.  The data will be acquired using Logger Pro to analyze the video.  (θ vs. t and θ vs. x.)

Group 9:  Blue Buggy

Group 9 will start the blue buggy at the origin moving in a positive direction the buggy will collide with a wall 1.0 m away, flip over, and return.  This will be done using a motion detector.  Copy and paste data into graphical analysis.
Group 10:  Red buggy
Group 10 will start at the 2 rotations from the origin and move in the positive direction measuring θ vs. t and θ vs. x. Record the time after one, two, three, etc. rotations for θ vs. t.   For θ vs. x, mark the position of the car after each rotation.  Measure from origin to each tape mark.
After collecting your data, your group will enter their data into the computer on Graphical Analysis.  Have one group member log in and start the program called Graphical Analysis under programs/science. Once in the program follow the steps for making a graph outlined on the card you were given.  Be sure to include labels and units for each column of data and also title your graph.


Next you will analyze your graph.  In order to analyze your graph you must first make sure it is linear.  If your graph is not linear straighten it by using the techniques outlined on the card and in the reading.  Once you have a straight graph, you need to create a mathematical expression or equation or what is called a model.  The model is really just the equation for a line: y = mx + b, but it gives more information since it replaces y and x with the actual variables, it replaces m with the actual slope with units, and it replaces b with the actual y-intercept with units.


Lastly, you will produce a white board to present your results.  The white board is a 2 ft by 3 ft dry erase board.  On here you will include your group number, names, purpose, graph, straightened graph (if necessary), math model, and a conclusion that states the relationship of two variables.

