SAM PLAYS T-BALL
FACILITATOR NOTES
Overview
Servo motors are often used to position objects such as the rudder on a radio-controlled model airplane. They are also used in industrial applications and in robotics. In this activity students will calibrate a servo motor that SAM will use as an arm to play T-Ball!
Goal of the Activity

· To construct a linear function with an input and an output that can be used to automate a mechanical system.

· To see a function as a dynamic relationship between two variables.

· To better understand the concepts of domain and range.

· To better understand the concepts of slope and y-intercept. 

Standards 
NCTM Standards (9-12 expectations)

Understand patterns, relations, and functions
--
generalize patterns using explicitly defined and recursively defined functions

Represent and analyze mathematical situations and structures using algebraic symbols

--
use symbolic algebra to represent and explain mathematical relationships

--
use symbolic expressions, including iterative and recursive forms, to represent relationships arising from various contexts

AMATYC Content Standards (2-year College)
C-2 Symbolism & Algebra

--Students will translate problem situations into their own symbolic representation and use those representations to solve problems.

C-4 Function

--Students will demonstrate understanding of the content of function by several means and incorporate it into their use of mathematics.

Equipment/Software Needed

For each setup: Calculator-controlled robot, Servo motor (Tower Hobby® TS-53 or Futaba®3003), rubber band & pointer stick (barbecue scourer),  CBL/LabPro, TI-83/84 Graphing Calculator, protractor template, Velcro or masking tape. 

PROGRAMS: SAMPUTR 

Activity Set Up

Connect the servo motor to servo 1 on circuit board. Be careful to match the black ground to the GND side of the 3-prong header. 
Velcro can be used to mount the servo on pointer(s) on a desk/table and 

Run through the activity yourself. When collecting data see comments below under facilitation. 
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Pre-activity Discussion

Go over the participant handout describing what a servo motor is and give a demonstration of how SAMPUTR works to control it. Work into your demonstration examples of how the servo motor works differently that a stepper motor. You might send the same signal twice showing the participants that the pulse width moves the servo’s shaft to an angle position. Explain that the measuring protractor was designed with the 
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range in mind. 
Facilitating the Activity
Facilitate the students getting good data. If an inputted pulse width does not cause the servo to move, turn the servo’s shaft to another position before trying again. Also, any pulse width that causes the servo to try and turn beyond it’s range would also be considered “bad” data. You can usually tell when this happens because the pointer stick will bounce back after when the program finishes. a value that Remind them that you may change the locations of the monsters at any time and the pointer should be ready to operate the laser at a moments notice. 

If your students had worked through the Calibrating SAM activity, the program they are to create for T-ball is very similar to PATH. One difference is that they now have another program to call to make something happen. TBALL should take whatever value was stored in X and move the robot to that position knock the ball off the cup and return ready for another value to be stored in X.

Note that 5 is subtracted from X before running SAMGO. It’s not how far the robot has to move as much as it is the pointer stick. This will depend where the pointer is located on the robot.
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Post-Activity Discussion

Remind participants what the textbook definition of a function is and discuss the concept of an input variable and output variable. Also discuss the domain (range of numbers on the measuring tape) and range (). Slope and R-intercept
Group Activity Questions
Verify that students understand the objectives of the lesson.  This will vary depending on the student needs and the class objectives (i.e. pre-algebra class vs. geometry class).

Individual Assessment

The success of calculator program will help determine the reasonableness of their calculations and estimations. Also have students complete Report Form.
Extending the Activity

There is an opportunity to discuss the inverse tangent function. 
Troubleshooting

If servo fails to operate, make sure robot is turned on, check all connecting cables. If problem persists, check to make sure CBL/LabPro batteries are not low. 

Additional Resources

N/A.
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		Angle		Hitec-Pulse				Angle		Futaba Pulse

		-35		0.002				60		0.002

		20		0.0015				10		0.0015

		-1		0.00175				30		0.00175
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		-56		0.00225				82		0.00225

		75		0.001				-44		0.001
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