SAM COME HOME
FACILITATOR NOTES
Overview
In this activity students will program their calculator to control SAM the Robot to complete a right triangle. The program SCHOME generate two values X & Y each time it is run. The robot will move distance X, make a 90 degree left turn and then travel distance Y. The students will need to find functions A, D, & B to help the robot automatically calculate the values it need to return to its starting position. 
Goal of the Activity

· To use trigonometry (with correct notation) to solve right triangles.
· To construct functions 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.

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

Calculator-controlled Robot SAM, CBL/LabPro, TI-83 Graphing Calculator. 

PROGRAMS: SCHOME*, POIPIV, POISWF, DCUINIT.  
     *
The optional program SCHGRAPH has a graphing option that will allow students to check their functions by observing an animated graph of the robot’s movements.
Activity Set Up

Run the program SCHOME and see what values are generated for the X & Y. Place SAM on the floor allowing plenty of room for the triangle path he will follow. 
Pre-activity Discussion

To automate the robot to return to its starting position you will need to find functions that input the X & Y values and output the angle A the robot needs to turn, D the distance the robot needs to travel to get back to its starting point and B the angle the robot needs to turn to realign itself to its original direction. 
Facilitating the Activity
As students work on this activity remind them that they are finding functions that will automate the robot for any values placed into X & Y. 
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When the students have successfully constructed their functions, entered them into the calculator through 4: SETUP FOR AUTO. The functions for 1: ANGLE, 2: DISTANCE, and 3: REALIGN ANGLE can then be entered.
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Note: The functions can be entered into the calculator in the form that they would be written. They are stored as functions Y3, Y4, & Y5 in the function editor. 

(The equal sign ‘=’ can be found by pressing [2nd] [TEST].) 
When the students make the robot run successfully, make sure to have them run the program several times. Help them see the utility of the variables and understand better what the functions are doing. SAM is a “function machine”.
Note: Although they student’s solution may be correct, they may notice that the robot does not come back to the exact same position in which it started. This can be due to both calibration error and mechanical error which is always present in any system to some degree. Mathematics can model things in the real world but nothing is “perfect” in practice. 

Post-Activity Discussion

Remind them what the textbook definition of a function is and discuss the concept of an input variable and output variable. The functions they created are the mathematical relationships between these input and output variables. 
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. algebra class vs. trigonometry class).

Individual Assessment

The success of the robot in coming back to its original starting point will help determine whether or not their functions are correct. Also have students complete Report Form to be graded by you.
Extending the Activity

The activity SAM COME HOME 2 generalizes this activity to general triangular paths in which the Law of Signs and Cosines can be used.  
Troubleshooting

If the robot fails to operate, 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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