The Pond Project

AP Calculus BC

Objective:

Two problems are given below, and the class’s objective is to provide a single solution to each one.  A single typed document providing the details of the solutions needs to be submitted for the entire group.  Other than that, individual responsibilities can be divvied up as you see fit – just be sure to document somewhere what each group member’s responsibility is.

Along with the final typed solution, your group will need to provide some form of a daily journal documenting progress made each day.  This journal should include brainstorming ideas, group discussions, complications, method decisions, references and resources used, etc.   

Grading:

This activity will be graded according to the attached rubric.  Basically, your individual grade will be determined by the group’s final solution paper, the group’s journal, and your participation as observed by both myself and your peers.

Miscellaneous:

This activity is designed for student work outside of the classroom.  For example, some students might be in the courtyard taking measurements, others in the Media Center researching information, and others still finding supplies in the Science Department.  Students will be given and must carry with them “AP Calculus” passes for their respective class periods.  If at any time you abuse the privilege of the “open classroom”, it will be withdrawn and your group’s grade can potentially suffer.

Throughout this project, you might wish to visit another teacher for help on a particular idea.  Feel free to do so, but never interrupt instructional time.

Finally, feel free to have fun with this project.  Groups in the past have created themes and stories into their finished products, and it certainly makes it more entertaining for both the students and teacher!  Creative additions are welcomed, but make sure you still meet the criteria outlined in the rubric.

Problems:

Part 1:

In order to effectively manage the ecological properties of the KM pond in the courtyard, the AP Biology Club needs to know the capacity of the pond.  Specifically, how much water (in liters) does it take to fill the pond to its maximum level?  It has been decided that simply draining and refilling the pond is both inefficient and dangerous to the plants and fish, so you have to devise an alternate, safe method for finding the capacity.

You can assume the pond’s terrain and vegetation remain constant – no rocks or plants will be added or removed.  On the other hand, it should be noted that the water level can (and most likely will) change on a daily basis.  Factors such as evaporation and rain, for example, cannot be controlled.

Part 2:

A common use of copper sulfate (CuSO4) is to control algae in bodies of water.  It is considered quite safe to aquatic life at reasonable levels, but high concentrations can be toxic to fish.  While factors such as water alkalinity and breed of fish are needed to determine the exact tolerable level of copper sulfate, it has been suggested that long-term exposure to a concentration of 4 ppm can kill freshwater fish.

In an effort to clear up a minor algae problem in the KM pond, a student dumps and mixes a 10 g packet of copper sulfate into the K portion of the pond (he figures the pumping system will mix the chemical to the M portion on its own).  Unfortunately, the student did so without reading the packet’s directions!

Your goal is to determine how long it will take for the copper sulfate to be thoroughly dispersed throughout the entire pond.  During this time period, determine if/when each portion of the pond becomes either safe or dangerous with respect to the 4 ppm limit.  Finally, use this and any other information to conclude if an emergency “save the fish” operation is warranted.

Given Information:

CuSO4 Packaging:

The CuSO4 packaging states that 1 pound per acre-foot provides a concentration level of approximately 0.4 parts per million.

Water Pump Specifications:

The pond uses the Aquascape 1500 Pump.  It’s flow rate is given in the graph below (“head” is defined as the vertical distance from the pump’s intake value to its output)
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Below is the grading rubric for the final project.  Individual scores are recorded in the left column.  You should write down any due dates given in class in the right column.

You will need to turn in this sheet along with your peer evaluation form the day of your group’s presentation.

	Points

Earned
	Task
	Objective and Possible Points

	/40
	Final Draft of the Solution
	Completion grade of 40 points.

The final draft is a typed paper describing the answers to the given problems.  The paper should include the solution processes, identify any shortcomings or limitations, and document any outside help.

	/20
	Daily Journal
	Completion grade of 20 points.

The journal is a daily log of the group’s progress.  Items to include might be brainstorming ideas, tasks completed each day, processes that were tried and did not work, etc.

	/20
	Participation

(Peers)
	Evaluation grade of 20 points.

The evaluation will be determined from the peer evaluation forms completed by members of the group.  This score will be determined by averaging all feedback scores for each group member.

	/20
	Participation

(Teacher)
	Evaluation grade of 20 points.

The evaluation will be determined from the teacher’s perspective of participation for each individual group member.  Any disciplinary actions count against this portion as well.

	/100
	  (Total
	


Peer Evaluation

To guarantee appropriate credit is given to those who deserve it on the final project, the other students in your group will assess your participation.  You first need to include a brief description of your responsibilities throughout the project below:

All other group members should write their student ID numbers and then each rate your participation on a scale from 0 to 20 (0 being no participation at all).  The rating should be based on the responsibility stated above and not necessarily on time spent in class.
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