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Distance traveled as related to force applied                        Grade 5
Math Standards:

5.11
The student will choose an appropriate measuring device and unit of measure to solve problems involving measurement of

a)
length — part of an inch (1/2, 1/4, and 1/8), inches, feet, yards, miles, millimeters, centimeters, meters, and kilometers;

5.18
The student will, given a problem situation, collect, organize, and display a set of numerical data in a variety of forms, using bar graphs, stem-and-leaf plots, and line graphs, to draw conclusions and make predictions
5.20
The student will analyze the structure of numerical and geometric patterns (how they change or grow) and express the relationship, using words, tables, graphs, or a mathematical sentence. Concrete materials and calculators will be used.

Science Standard: 4.2b forces cause changes in motion

                               4.2d moving objects have kinetic energy
Goal:  The student will measure the distance a kicked ball travels and relate that distance to the force input.  

Materials: Robot with kicking attachment and program installed (the power should be set at a low rate), small ball, measuring sticks, graph paper, tape to mark starting line
Procedure:

1.  From the starting line, students use robot to kick the ball in a given direction. 

2.  Measure and record the distance traveled by the ball.

3.  Increase the power by 10.

4.  Kick the ball and measure again.

5.  Repeat steps 3 and 4 until a total of 10 tries have been completed.

6.  Record the information in graphic form.

7. Students will generalize the relationship between force applied and distance traveled.

8. Students will predict the distance the ball will travel if the force is increased again.

Follow-up:  Students can do one of the following activities.

1. Change the surface of the kicking area and repeat the trials.

2. Change the mass of the ball and repeat the trials.

Discussion Questions: 

What distance did your ball travel on the first kick? Second? 

Did the distance traveled increase as the force was increased?

Is there a trend in the way that the distance travel changed as related to the force applied.

How could you use this information?

What do you think would happen if you doubled the last forced applied to the ball?

