BUG ZAPPER
FACILITATOR NOTES
Overview
In this activity students will program their calculator to control a laser pointer that will be used to shoot a variety of targets as quickly and as accurately as possible. 

Goal of the Activity

· To use trigonometry (with correct notation) to solve right triangles.
· To construct a function with an input and an output that can be used to automate a mechanical system. 
· To see a function with domain and range 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 Pointer, Laser for pointer*, CBL/LabPro, TI-83 Graphing Calculator, pictures of monsters, measuring tape, meter sticks, and masking tape. 

PROGRAMS: ZAPPER**, POIPIV, POISWF, DCUINIT.  
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    *
Care should be taken when using a laser. Shining a laser at an eye can potentially cause damage to the retina. For safety, you may want to use a penlight or long stick such as a pencil. 

* *
ZAPPER program uses Y4 to store inputted function.
Activity Set Up

Place pointer(s) on a desk/table and stretch out a measuring tape along the wall at about the same height. Arrange the bugs at a various locations along the tape. 
Pre-activity Discussion

To automate this pointer to shoot moving targets you will need to find a function that inputs the position of the monster and outputs the angle the pointer will need to turn. In other words, you will need to find the relationship between the bug’s position X and the angle A the pointer needs to turn to fire at it.  This function will be used by the pointer program. 
Facilitating the Activity
As students work on this activity many will try to solve the problem of finding the angle for a specific bug. Remind them that you may change the locations of the bugs at any time and the pointer should be ready to operate the laser at a moments notice. 


Example Calculation:
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NOTE: The values of 380 & 120 will vary from group to group.
Sometimes students will use create the function:  
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Explain to them carefully that the function they are looking for inputs X, the position of the monster on the tape (not the distance the bug is from the initial laser position on the tape). In the picture above, X is 328 not 52.

Measurement error can come from many sources. If there seems to be too much error check to see how the student measured the distance between the pointer and the measuring tape. They may not have measured to the shaft of the motor. Instead, students will sometimes measure to the end of the laser or to the front of the box. Also check to make sure their initial position of the laser is perpendicular to the tape and therefore that their calculations are being made on a right triangle. 
Post-Activity Discussion

Remind them 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 (range of angles, positive and negative from one end of the tape to the other). Depending on the capability of their system, a practical domain may be more restrictive.
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 pointer or laser 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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