Facilitator Notes

 SEQ CHAPTER \h \r 1Monster 3D   (Advanced SAM Robot Activity)                                                    TC \l1 "
PREREQUISITES:

Students should already be familiar with how to move the SAM robot prior to beginning this lab.

SKILLS:

· Calculate angles of elevation and depression

· Find coordinates in the XYZ 3-dimensional space

· Make measurements in degrees and centimeters

MATERIALS REQUIRED: 

· Monster 3D program “MONSTR3D”

· T-83 calculator for each group

· score sheet for each group

· activity sheet for each student

· at least one LabPro

· a SAM robot

· one stepper motor pointer with adapted jack input cable

· one laser pointer

· 3 or more monster targets

· 3 or more meter sticks

· tape

· one flexible, cloth tape measure in meters

· 2 input/output cables for the digital/sonic ports

· one or more tables to construct path

· 3 or more chairs (or something else) to attach the meter sticks to

· tape measures for student use during activity
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PROCEDURE:
The main menu of the program gives you three options: to design a path, to input an equation, and to run a path.  The  teacher will place targets along a path of desired complexity.  The students must input into the MONSTR3D program the directions to move  (on the Y-axis), position the pointer left or right at the correct angle (on the XZ plane), and the fire the laser.  The students must also determine two equations to input into the calculator that will control the pointer interface to aim right (+X) or left (-X) and shoot a laser.  The two equations will position the pointer at the correct angle by using the X-distance and Z-distance from the center of the robot.  Once students have set their path and entered their equations, they will run the course with the ROBOT AND POINTER interface set.  A score keeper will record their points for each target.  Bonus squares can be added to award points for having the students program the correct path to follow.

SET-UP:

ALLOW CONSIDERABLE TIME FOR SET-UP PRIOR TO CLASS.

In order to run the MONSTR3D program correctly, the SAM robot should be plugged into DIG/SONIC 1 and the stepper pointer should be plugged into DIG/SONIC 2.  The laser pointer should be attached to the external power output.  Use the adapted jack input cable to provide power to the stepper motor pointer.  The cable should be attached to the 12 VOLT terminal block of the second board and into the power jack on the pointer box.  The laser pointer can be attached to the stepper motor using a rubber band and should be facing directly down as its initial starting position.  It may be necessary to insulate the laser pointer with electrical tape or another substance to allow it to function properly while attached to the pointer box.  It is advisable to attach the pointer box with Velcro or another adhesive material to the platform of the robot to keep it from shifting during use.  When mounted, the pointer box will be resting on its side with the power jack and phone jack facing up.  The laser pointer should be directly aligned over the center hole of your robot platform with the laser oriented towards the front of the robot.  (Next page) 

The course you design should fit the ability level of your students.  Using as few or as many turns and targets as desired, set up tables of the same height along the desired path.  The meter sticks will be taped to the chairs or another stable base to stand them upright.  The Z=0 point should be indicated for the students on the meter stick.  The targets can be arranged about the room as close to or as far from the path as long as the laser beam is strong enough to be visible at that distance.  Test your path before having the students run it to make sure that all of the targets are at an appropriate height for the laser beam to avoid hitting the table top.  The flexible, cloth tape measure should be attached down the center of the table as a measurement reference for students.  You may want to add “bonus squares” on the path for students to receive points for running the course correctly even if they miss the targets.  (Next Page)

MONSTER 3D SET-UP
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Monster 3D Further Extensions

Manufacturing/Economics: Many factories use assembly lines to automate their production.  Design a new path for students to follow that requires that they be a specific point on the path and paused there for a specified period of time so that a pulley can lower and “drop off” its load into a box set on top of the robot.  Have students explore the efficiency of the entire assembly line.  How fast can the pulleys and robot be sped up and still stay in sync?  Discuss how cost effective this would be?  When does the wear and tear on the machines from increased speed become too great to warrant the changes despite the increase in production possible?

Polar Coordinates: The program can be altered to use polar coordinates instead of the x, y, z three dimensional coordinate system that it currently uses. Have the path of the robot be on a line perpendicular to the polar plane through the pole. Then have the function calculate the correct angle of fire by measuring the distance from the laser to the monster (target). Changing the mode of the calculator from degrees to radians may also be helpful.
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