Spread of a Virus Activity


Name____________________________________________________ Per______
Situation – A highly infectious ZIKA virus has been reported in Fiji.  Those that are infected can transfer the disease by being in close proximity to another individual.  

We will be creating a simulation of 50 residents, where one of those 50 gets infected.  Draw a rough sketch of what you think the growth pattern of the number of residents infected would look like over a span of 3 weeks.  Explain your sketch.
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How many days do you think it would take to infect 25 (half) of the residents?

How many days do you think it would take to infect most of the residents (more than 45)?

Simulation:

One dark bean = one healthy resident

One white bean = one infected resident

· Go get your cup of beans

· Separate the two types of beans

· Replace one dark bean (healthy resident) with one white bean (infected resident), so that you have 49 dark beans and 1 white bean

· Place this “population” in your cup and shake the cup up

· Pour the beans out on a flat surface – count the number of dark beans that are within 3 mm (half the diameter of a pencil eraser)

· Record in the table

· Those dark beans that were within 3 mm of the infected white bean are now infected – take out the number of dark beans (healthy beans) that were infected and replace them with white beans (because they are now sick).

· Repeat this process for 4 days (three shakes).  

	Day
	Number of initially infected people
	Number of newly infected people
	Total number of infected people
	Percent of people infected

	1
	1
	0
	1
	2%

	2
	1
	
	
	

	3
	
	
	
	

	4
	
	
	
	



Make a scatterplot of the data of # of days and total # of infected people from Days 1-4.

a. How is the number of infected people growing?

b. Use the graphing calculator to choose a function model. 

What function model did you choose for this data? Explain.
c. Use your regression model to predict the number of people infected by day 8.  

Does prediction make sense for this problem situation?  Why/why not?

Now continue days 5-21, or until all residents are infected.

	Day
	Number of initially infected people
	Number of newly infected people
	Total number of infected people
	Percent of people infected

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	

	17
	
	
	
	

	18
	
	
	
	

	19
	
	
	
	

	20
	
	
	
	

	21
	
	
	
	


How did your prediction for the number of people infected by Day 8 compare to your actual data?

What do you expect to occur as additional days are simulated?  Why do you expect this?

Make a scatterplot of the data of # of days and total # of people infected from days 1-21.

This is considered a logistic function model.  The graph of a logistic function displays 

asymptotic behavior.  Investigate the meaning of an asymptote and describe why this

graph, in fact, demonstrates this behavior.

The asymptote in this graph represents a limiting factor.  What is the limiting factor in

this scenario?

Find the logistic regression model, using your graphing calculator.  Write the given function below.  

Use this model to interpolate and extrapolate.  Give and explain the values that you used to interpolate and extrapolate and the answer that were found by using your model.
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