Adapted from Modeling Motion:  High School Math Activities with the CBR, Explorations Activity 4 – What is Gravity, 1997.
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Experimental Procedure 
1. Stack blocks underneath one of the ramp to approximately the height given to your group.

2. Set the CBR 2 on the ramp as shown in the diagram.  

3. Your cart should start from the masking tape labeled START for each trial.

4. Set up Easy Data to collect the velocity – time data for one trial before answering the following questions. You will be using the Time-Graph settings, collecting data every 0.02 seconds for 2 seconds.
Data Collection
In this exploration, you will be collecting velocity data over a 

time period as effected by the angle of inclination of the ramp.  

Your group will be given a specific height, h, to which you will

elevate your ramp.  

1. Label the given right triangle with the measurements 
      for your ramp.

2. Calculate the sinÁ for the angle of inclination.

3. When you collected the velocity-time data, what 

type of function should the graph resemble? Check 
with your teacher.


4. If you are not satisfied with the results from the first data set, 

     repeat the sample.  Sketch the results of the velocity/time 

     data, labeling two distinct points as well as the units used.

5. What is the slope of your graph?  Be sure to include units.

6.  What physical quantity does the slope of your graph represent?  Check with your teacher.

7. Disconnect from the CBR 2 and login to TI-Navigator by selecting NAVNET from the APPS menu or GONAVNET from the PRGM menu.

     8.  Enter Activity Center and wait for the teacher to send 
          the form at the right requesting your group’s data.


9. The teacher will send out the lists and plot for sinÁ and 
      acceleration.  After receiving the class’s data, construct 

      a stat plot with independent variable sinÁ and 

      dependent variable acceleration in a Zoom Stat 

      window. Sketch a graph of your plot in the space provided
           and label the units on the axis.
Analysis
1.   What is the equation of the line that would best fit the data?
Write a verbal statement of your equation in terms of the variables used.


________________  equals ________ times________________ plus _______________
2. As the incline of the ramp increases what happens to the value of sinÁ? 

     You can use the table below to guide your thoughts.  Press MODE, highlight Degree, and 

     press ENTER before completing the table.
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3. As Á approaches 90o, the sinÁ approaches 1.  Thus, for values close to 90o, the slope of the line is the acceleration.  What is the slope of the line?  Be sure to include units.

4. As the angle approaches 90o, the object is nearly in free fall.  Since the sin90o=1, what would be the acceleration of an object that is in free fall?
5. The acceleration of an object in free fall found in question 3 above is gravitational acceleration, g.  Its given value is 9.8 m/s2 (32ft/s2).  How does your value compare to the true value?  Calculate percentage error.
6. What could be done to reduce percentage error in this experiment?

Further Exploration – Quick Poll/Learning Check

1. When an object is tossed into the air and is rising, what effect does g have on the velocity of the object?

2. When an object is rising, it has positive velocity.  Thus, would the object have positive or negative acceleration?

3. When an object is tossed into the air and it is falling back to earth, what effect does g have on the velocity of the object?

4. When an object is falling, it has negative velocity.  Thus, would the object have positive or 

     negative acceleration?
You’ll Need


1 CBR 2 unit


1 TI-83+ or TI-84+ Graphing Calculator


TI Navigator System


Wooden board


Meter Stick


Dynamics Cart


Bricks or books


























