Math Modeling the Swine Flu Epidemic (Swine Flu Influenza A, H1N1)
Part 1: Days 0 and 1 of the Swine Flu Epidemic in the U.S.
On April 23, 2009, the CDC (Center for Disease Control) confirmed 6 cases of swine flu in the U.S, the first reported in the U.S. On April 24, the CDC confirmed 7 cases. Plot this data as shown in the table below on the graph paper provided.  Answer the following questions based on the data in your graph.
	Date (d)
	Number of cases (c)
	Ordered pair

	4/23
	6
	(0, 6)

	4/24
	7
	(1, 7)

	4/25
	?????
	(2, ?)


1. Is c = d + 6  a reasonable model for this data?____________. Justify your answer:

2. Using this model, what would be the number of confirmed cases on April 25? _______
3. If you graphed the number of predicted cases on 4/23 as the ordered pair (1,6) and the data for 4/24 as (2, 7), write the new equation:__________________________
4. What kind of model is d = c + 6? Circle one.

Linear


Quadratic

Cubic


Exponential

Part 2: Days 2 and 3 of the Swine Flu Epidemic in the U.S.

Add the data points to your graph for April 25 and April 26 from the table below. Answer the following questions based on the new data in your graph

	Date (d)
	Number of cases (c)
	Ordered pair

	4/23
	6
	(0, 6)

	4/24
	7
	(1, 7)

	4/25
	11
	(2, 11)

	4/26
	20
	(3, 20)


1. Did the equation c = d + 6 correctly predict the number of cases for day 2 and day 3 of the epidemic?_______, Explain your reasoning:

2. Draw a smooth curve through your data points and extend the curve to April 27. Based on your graph, predict the number of cases on April 27:____________
3. Predict the number of cases for April 27 for each model below:
Model #1: 
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Number of cases:________
Model #2: 
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Number of cases:________
Model #3: 
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Number of cases:________

4. The number of cases on April 27 was 40.  Which model from #3 best predicted the number of cases on 4/27?_______. Explain your answer:

5. Match the following equations with the name of the parent function:

____1. 
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A. Exponential function

____2. 
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B. Quadratic function


____3. 
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C. Cubic function

Part 3: Days 4, 5, and 6 of the Swine Flue epidemic in the U.S.

Add the data points to your graph for April 27, April 28, and April 29 from the table below. Answer the following questions based on the new data in your graph

	Date (d)
	Number of cases (c)
	Ordered pair

	4/23
	6
	(0, 6)

	4/24
	7
	(1, 7)

	4/25
	11
	(2, 11)

	4/26
	20
	(3, 20)

	4/27
	40
	(4, 40)

	4/28
	64
	(5, 64)

	4/29
	91
	(6, 91)

	4/30
	?????
	(7, ?)


1. Predict the number of cases for April 29 for each model below:

Model #1: 
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Number of cases:________

Model #2: 
[image: image8.wmf]6

3

.

4

5

.

3

03

.

0

2

3

+

-

+

-

=

d

d

d

c


Number of cases:________

Model #3: 
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Number of cases:________

2. Which model best predicted the actual number of cases for April 29?________
3. If the number of predicted cases for April 30 is 157, which equation from #1 is the best model? ______________________.
4. If the number of predicted cases for May 1 is 257, which equation from #1 is the best model? ______________________.

Part 4: How many cases of swine flu in the U.S. on May 22, 2009?
Use the exponential model, 
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, and predict the number of infected cases of swine flu in the U.S. after 30 days from the first confirmed cases:__________________________________________________

Part 5: What factors could change the number of predicted cases based on this math model?

Exponential Growth                                                     Name:
The following equation can be used to model exponential growth. Exponential growth equations often model real life situations like population growth and the spread of contagious diseases like the swine flu.

y = a(b)x
a is the initial value (beginning population or beginning number of cases of a contagious disease like swine flu).
b is the growth factor that is equal to 1 + growth rate (rate of increase).
x is the power of the base, b.

y is the new value (number in population or number of infected cases) after x intervals (usually periods of time)
Example 1: The following equation predicts the number of infected cases, c, for the number of days, d, from the beginning of a contagious disease.
c = 6(1.5)d
Complete the table for this equation:

	Day (d)
	Cases (c)
	Number of added cases each day
	50% percent of previous cases added each day 
(growth rate = 0.50)

	0
	
	-------------
	-----------

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	


What does 6 represent in this situation?_____________________________

     What does 1.5 (1 + ??) represent in this situation?_____________________

Example 2: Write the exponential growth equation for a contagious disease that starts with 10 reported cases and increases at a rate of 75% each day. ______________________________________
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