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       Motion Detectors Lab     
                

Mrs. Wolfe

Name _______________________________ Period _____ Score ____/10

Objective:  To analyze and interpret graphs of your motion

Introduction:  Graphs made using a motion detector can be used to study motion.  A motion detector measures the distance to the nearest object in front of it by emitting and receiving pulses of ultrasound.  A calculator can use distance and time measurements to calculate velocity.  In this experiment you will use a Graphing Calculator, a CBL, and a motion detector to produce graphs of your own motion.  

Materials:

CBL system


Masking tape

Motion Detector

TI Graphing Calculator
Meter stick

Procedure:
1. Place a motion detector on the counter facing you.  It should be about 15 cm higher than the height of your waist.

2. Mark out a 4 m long line on the ground in front of the motion detector with masking tape.  Set the motion detector as 0 meters, and mark off 1-meter intervals along the tape.

3. Connect the motion detector to the DIG/SONIC channel (on the right side) of the CBL.  Connect the CBL and graphing calculator.  Be sure the link cable is in place.  

4. Turn on the calculator.  Press the Blue APPS button.  Use the down arrow to move the cursor and highlight #2: CBL/CBR.  Press Enter.  When prompted, press any key.

5. From the menu, use the down arrow to select #3: RANGER and press Enter.  When prompted again, press Enter.  From the next menu, select #3:  APPLICATIONS and press Enter.  From the next menu, select #1:  METERS and press Enter.  This makes meters the units for distance.

6. Finally, select #4:  MAIN MENU and press Enter.  Select #1:  SETUP/SAMPLE and press Enter.  Set your screen to the following data by using the down arrow to move the arrow cursor and pressing enter to change the information.  When you have changed all of the information, scroll up to START NOW and press Enter.

REALTIME:  YES

TIME (S): 15

DISPLAY: DIST

BEGIN ON: [ENTER]

SMOOTHING:  NONE

UNITS:  METERS

7. Now, explore how the data collection occurs on your motion detector:

· Start 1 meter from the motion detector.

· Signal your partner to press ENTER.

· Slowly walk away from the motion detector with a constant speed.  

· Sketch the graph you see on the screen.  Be sure to label the X and Y axes.



8. Reset your motion detector by pressing Enter.  Select #3:  REPEAT SAMPLE and press Enter.  When you’re ready for the motion, press Enter.  Now, have the same person walk away from the detector medium fast and with a constant speed.  Sketch the graph you see on the screen.



9. Reset your detector.  Now, walk toward the detector slowly and with a constant speed.  Sketch the graph you see on the screen.



10.  Reset your detector.  Finally, walk toward the detector medium fast and with a constant speed.  Sketch the graph you see on the screen.



11. Reset your detector.  Now, walk toward the detector speeding up the whole way.  Sketch the graph you see on the screen.



12.  Reset your detector.  Finally, walk toward the detector slowing down the whole way.  Sketch the graph you see on the screen.



13. On the graph below, draw a dotted line to predict the graph that will be produced by the following motion:

A person walks away from the detector speeding up the whole way.



14. Reset your detector.  Now, use the motion detector to graph the motion described above until you get a good, smooth graph.  Draw this motion on the graph above using a solid line.

15. On the graph below, draw a dotted line to predict the graph that will be produced by the following motion:

A person starts 1 meter from the detector, walks away from the detector slowly and steadily, stops for 4 seconds, and then walks toward the detector quickly. 



16.  Reset your detector.  Now, use the motion detector to graph the motion described above until you get a good, smooth graph.  Draw this motion on the graph above using a solid line.

17. Try to make the following graphs and describe how you must move to make these graphs.






18. Based on the axes labels, what kind of graphs have you been making: distance-time or speed-time?  

Post-lab Questions:

1. Sketch a graph of the motion described below.  Be sure to pay attention to the labels on the axes!  

Walk away from the detector slowly and with a constant speed.  



2.   Sketch a graph of the motion described below.  Be sure to pay attention to the labels on the axes!  

Walk away from the detector medium fast and with a constant speed.  




3. Sketch a graph of the motion described below.  Be sure to pay attention to the labels on the axes!  

Walk away from the detector while speeding up.  
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