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AIDS ACTIVITY – A Two Day Lesson

INTRODUCTION:  Acquired Immune Deficiency Syndrome (AIDS) is a fatal, communicable disease.  By the end of 1992, approximately 200,000 cases of AIDS had been diagnosed in the United States.  The AIDS epidemic represents a particular danger to America’s youth.  People under age 25 account for at least a quarter of the estimated 40,000 newly infected Americans each year, and a congressional study reported that AIDS and Human Immunodeficiency Virus (HIV) infections among teenagers rose an alarming 70% between 1990 and 1992.  Dr. Lloyd Kold, director of the Centers for Disease Control’s Division of Adolescent and School Health, noted that “many teens are playing Russian roulette with their sex lives.”

As the population of AIDS patients continues to grow, our health care system has been struggling to provide hospital space, medication, and other services.  In the United States, the yearly cost of treating one AIDS victim is about $38,000 (as of July 1992).  The projected lifetime cost is at least $102,000.  While insurance companies and the federal government are the initial sources of payment, higher taxes and insurance premiums may ultimately shift the financial burden to the American public.

1.  Name several reasons why the AIDS epidemic should be a concern for everyone.  _________________

________________________________________________________________________________

________________________________________________________________________________

2.  What steps may be taken to help prevent the spread of AIDS?  ______________________________

________________________________________________________________________________

3.  Approximately 20% of American teenagers have had four or more sexual partners by their senior year of high school.  This group is particularly susceptible to HIV infection.  What do these numbers mean in terms of our school population?  Show your calculations.

ACTIVITY – Modeling the AIDS Data

Due to the unusual nature of the AIDS virus, health professionals did not immediately recognize the manner of transmission.  In 1987, several massive educational programs began to inform people about the dangers of AIDS.

With improved screening of the nation’s blood supply, the number of new cases of AIDS among recipients of blood transfusions has decreases substantially.  In addition, those who engaged in risky behavior began to make wiser choices.  Consequently, the number of new cases in two particularly high-risk populations – intravenous drug users and homosexuals – also began to level off.  However, because of a mistaken sense of security, the number of AIDS cases among heterosexuals is on the rise.

EXPLORATION 1 – The Model

In this exploration, you use a model to examine the spread of infectious diseases.

a.  Pour one cup of red beans into a flat box.  Each bean represents a healthy, disease-free individual.


(Count the number of red beans that you have :  _________)

b.  Place one white bean in the container.  This bean represents an individual with an infectious disease.

c.  Gently shake the container.  Replace every red bean that is within 1 mm (about the width of a dime) of the white with a white bean.  These beans represent individuals who came into contact with the infectious individual and have contracted the disease.  

d.  Count the number of white beans in the container.  Write this number down in the appropriate row and column of the table.

	Shake Number (x)
	Number of White Beans (y)

	0 (initial value)
	

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	


e.  Repeat Parts c and d for six shakes.

f.  Create a scatterplot of your data.


g.  Use your calculators to find the

exponential regression for your data. 


EXPLORATION 2 – Looking at the real data.


	Year
	No. of Cases

	1980
	94

	1981
	417

	1982
	1601

	1983
	4720

	1984
	10996

	1985
	22890

	1986
	42085

	1987
	70918

	1988
	106580

	1989
	149223

	1990
	197315

	1991
	225864


1.  Graph the data.

2.  How does this graph compare to the one you made for the beans in terms of its shape.  Explain.  ______

________________________________________________________________________________

EXPLORATION 3 – USING THE CALCULATOR TO LOOK AT AIDS RELATED DATA

1.  The following table shows estimates for the total number of US children and adolescents orphaned by AIDS from 1983 to 1994.

	Year
	No. of Orphans

	1983
	300

	1984
	700

	1985
	1500

	1986
	2900

	1987
	4500

	1988
	6800

	1989
	10000

	1990
	14400

	1991
	18500

	1992
	23900

	1993
	31100

	1994
	38400


a.  Make a scatterplot of this data on your calculators.  Let y represent the number of children orphaned by AIDS and x represent the year.

b.  Find an exponential equation that models the data.


__________________________________________

c.  Use this equation to predict the number of children orphaned by AIDS this year.

d.  Graph the exponential equation in your calculators.  Do you think that your equation is a good model for this data?  Explain your response.  ______________________________________________________

______________________________________________________________________________

e.  Get your calculator checked by me.  ________

2.  The following table lists the total number of AIDS cases reported in the United States from 1980 to 1985.

	Year
	No. of Cases

	1980
	94

	1981
	417

	1982
	1601

	1983
	4720

	1984
	10996

	1985
	22890


a.  Create a scatterplot of the data on your calculators.  Let y represent the number of AIDS cases and x represent the year.

b.  Find an exponential equation that models the data.


________________________________________

c.  Graph the exponential equation in your calculators.  Do you think that your equation is a good model for this data?  Explain your response.  ______________________________________________________

______________________________________________________________________________

d.  Get your calculator checked by me.  ________

e.  Use your equation and the table on your calculators to fill in the table below.

	Year
	No. of Cases

	1986
	

	1987
	

	1988
	

	1989
	

	1990
	

	1991
	


f.  Do your predictions seem reasonable?  Explain.

g.  The following table lists the actual total number of AIDS cases reported in the US from 1986 to 1991.

	Year
	No. of Cases

	1986
	42085

	1987
	70918

	1988
	106580

	1989
	149223

	1990
	197315

	1991
	225864


  a.  Compare this data with the predictions you made using your calculators.

b.  Why do you think the actual numbers of reported cases differed from your predictions?

THE BASICS OF EXPONENTIAL GROWTH

The function that represents the growth of AIDS cases is an example of an 



________________________________________________

The standard form of these functions is:  _______________________________________


Where a = _________________________   and b = _____________________________

Directions:  For each of the following:  a.  Find the initial value  b.  Identify the growth factor c.  Find the percent of growth.

1.  y = 5(1.25)x




2.  y = 4(1.56)x



3.  y = 
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4.  y = 12(4)x




5.  y = 6x



6.  
[image: image2.wmf]y

x

=

×

3

2

7

.



Directions:  Write an exponential function to model each situation.  The find the value of the function after 5 years.

7.  A population of 250 frogs increases at an annual rate of 22%.

8.  A stock priced at $35 increases at a rate of 7.5% per year.

9.  A $17,500 antique appreciates at a rate of 11% per year.

10.  A population of 115 cougars grows at a rate of 1.25% each year.
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