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In this activity, we will explore how the dosage and frequency of a medicine taken affect the amount of medicine present in the blood.  
Learning Goals
 
This activity is designed for students to  
· list the terms of relations defined recursively
· create  scatter-plots
· estimate the limit of a geometric sequence
· write the recursive formula which  describes a recursive relation
· use spreadsheets to find a curve and an equation that fits to a given set of data
· find an explicit formula for a recursive   
· see the connection between geometric sequences and exponential functions
Context for Use
This activity can be used in a course where the students can explore exponential functions without being formally introduced to the topic.  It is particularly appropriate for a Precalculus or College Algebra course.  
Description and Teaching Materials
This activity is used in a classroom lab environment where each student has an access to a computer.  
It can also be used as a group project if the number of computers available is limited.  
Teaching Notes and Tips
I strongly encourage students to collect all of their work in this word file and submit one file to be graded.   I do remind them to “copy” and use “paste special” option to paste their Excel work to this file as a “Microsoft Office Excel Worksheet Object.”  When grading their work, I double click on the pasted object and see students’ work as an Excel worksheet.  
 If the students are familiar with entering, calculating formulas, creating scatter-plots, adding trendlines this activity can be given as homework. 
Assessment
Pre and posttests
References and Resources
Investigating College Algebra and Trigonometry, by Kathy Burgis and Jeff Morford.  

ACTIVITY: 
Please do not forget to use “copy” and “paste special” to paste your work from Excel to this file as an ““Microsoft Office Excel Worksheet Object.” 
1. Suppose you have a headache and decide to take a 200-mg ibuprofen tablet to relieve it.  The Ibuprofen is absorbed into your system and stays in your system until it is filtered out by the liver and the kidneys.   Suppose your body filters out 25% of this medicine each hour. Fill in the following table to find out how much medicine is left in your body at the end of each hour.
	Hour
	Amount of Medicine (mg) left in the body

	0
	200

	1
	

	2
	

	3
	

	4
	



2. Recreate the above table in Excel by just entering the necessary formula to calculate the amount of medicine left in the body at the end of the first hour and then completing the rest of the table by using the fill handle.

3. How many hours will it take to have less than half of medicine in the blood? 


4. Write a recursive formula in terms of number of hours that generates this sequence in your table.  
5. How much medicine will be in the blood after 48 hours?
6. Create a scatter-plot in Excel and describe what happens to the amount of medicine in the body in the long run.
7. Use “Add a  trendline” option in Excel to find a curve best fits  to your data and display the equation.
8. What is the connection between the recursive formula you found in question 4 and the equation you displayed in question 7?
9. Is the medicine ever completely removed from the blood? Why or why not?
Most of the time, one needs to take a medicine regularly.    Now, we will explore to see what happens to the amount of medicine in blood when a patient takes medicine regularly over a period of time.
10. Suppose your doctor instruct you to take this medicine every four hours and your body filters 67% of the ibuprofen that was in your body at the beginning of that four-hour time period. So, for every four hours a new dose of medicine (200-mg ibuprofen) is introduced to your body. Create another Excel table like the one in question 2, record the amount of medicine in the blood after 12 hours.
	Hour
	Amount of Medicine (mg) left in the body

	0
	200

	4
	

	8
	

	12
	



11. Write a recursive formula that represents this sequence.
12. Create a scatter-plot in Excel and describe what happens in the long run.
13. Add a trendline best fits this scatter plot and display the equation.
14. Compare your scatter-plot to the scatter-plot you obtained in question 6.  What do you observe?
15. Compare your scatter-plot to the scatter-plot you obtained in question 6.  What do you observe?
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