Devastation of AIDS in Africa
Objectives:
A. Use proportional reasoning to apply a known ratio to a given piece of information.
B. Write an equation using the relationship “ratio x total = part ” and then solve the resulting equation

International public health experts are desperately seeking to stem the

spread of the AIDS epidemic in sub-Saharan Africa, especially in the small X
nation of Botswana. According to United Nations officials, over 35% of ' | e
Botswana’s 800,000 adults (ages 15 — 49) are currently infected with the j
AIDS virus.

The data in the preceding paragraph is typical of the kind of numerical oo :
information you will find in reading virtually any printed document, report, T]:} |
or article.

1. What relative data (ratio) appears in the opening paragraph? What
phrase or symbol identifies it as a relative measure?

2. Express the ratio in problem 1 in fraction, decimal, and verbal form.

Proportional Reasoning

From the information given and your answers to Problems 1 and 2, you know that the adult
population of Botswana is 800,000 and that 35% is the percentage of the adult population that has
AIDS. To determine the unknown quantity, take 35% of 800,000 as follows:

0.35 - 800,000 = 280,000

Therefore 280,000 adults in Botswana are infected with AIDS. Because the ratio 4a000 = 0.350r 35%

you know the calculation is correct.

This example illustrates the thought process called proportional reasoning . In this case,
proportional reasoning is used to apply a known ratio to one piece of information (the total) to
determine a related, yet unknown, second piece of information (the part). The formula that was used

ratio! total = part
is equivalent to the formula
part

ratio= ——
total

just like we discussed in class when we were talking about why dividing by zero is undefined.
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0 =|?] means that 5 =|?|!0 so there isn’t any number that works

just like
20

—= means that 202!5
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A common procedure to apply a known ratio to a given piece of information is described as follows:
Step 1: Identify whether the given piece of information represents a part or a total.

Step 2: Substitute all the known information into the formula ratio!total = pairt to form an

equation.

Step 3: Solve the equation.

3. You do further research about this disturbing health problem and discover that by 2005 there were
approximately 25,800,000 adults and children living in sub-Saharan Africa with HIV/AIDS. This

represents 7.2% of the total population there.
a. The ratio of the total population that is infected with AIDS is given in the preceding information.

What is it? In what form is the ratio expressed?

b. Identify the other given information.
c. Identify the unknown piece of information.

d. Use the formula ratio!total = part to estimate the total population.

4. It was estimated that 330,000 adults from Botswana were infected with HIV/AIDS in 2003, and that
190,000 of them were women. What percent of those infected were women? Use the formula

ratio= Lart ]
total

5. Africa has buried three-fourths of the 25 million people worldwide who have died from AIDS since
the beginning of the AIDS epidemic. Calculate how many people from Africa have died from AIDS.

6. In the year 2005, 1.9 million sub-Saharan African children under the age of 15 were living with
AIDS. This represent 80% of all children worldwide who were infected in 2005. Use the following
steps to estimate the total number of all children worldwide who were infected.

a. ldentify the know ratio.

b. Identify the given piece of information. Does this number represent a part or a total?



c. Identify the unknown piece of information. Does this number represent a part or a total?

d. Use the formula ratio ! total = part to determine your estimate. Let the unknown quantity be
represented by x .

7. In 2005, 4.9 million adults and children became newly infected with HIV. Sixty-five percent of these
new cases occurred in sub-Saharan Africa and 20% of the new cases occurred in South and
Southeast Asia.

a. Determine how many of these new case of AIDS occurred in sub-Saharan Africa.

b. How many of these new cases of AIDS occurred in South and Southeast Asia?

8. Of the world’s 6.5 billion people, 3 billion live on less than $2 per day. Calculate the percent of the
world’s population who live on less than $2 per day.



Exercises
1. Determine the value of each expression.

a. |2--§ b. 13+§ c. %onS

d. 24 + % e. 30% of 60 £ 150 = 0.60
g. 45 - % h. 25% of 960 i 5280 = 75%
i 2000 < % k. 80% of 225 30,000 + 50%

2. Sub-Saharan Africa accounted for 77% of the 3.1 million adults and children
who died of AIDS in the year 2005. How many sub-Saharan children died of
AIDS that year?

a. Identify the known ratio.

b. Identify the given piece of information. Does this number represent a part
or a total?

¢. How many sub-Saharan adults and children died of AIDS in 2005?

3. The 25.8 million sub-Saharan people (adults and children) currently living with
AIDS account for 64% of the entire world population infected with the disease.
How many people worldwide are infected with AIDS?

4. The customary tip on waiter service in New York City restaurants is
approximately 20% of the food and beverage cost. This means that your server
is counting on a tip of $0.20 for each dollar you spend on your meal. What is
the expected tip on a dinner for two costing $65?

5. Your new car cost $22.500. The state sales tax rate is 8%. How much sales tax
will you be paying on the car purchase?

6. You happened to notice that the 8% sales tax that your uncle paid on his new
luxury car came to $3800. How much did the car itself cost him?
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In your recent school board elections only 45% of the registered voters went
to the polls. If 22,000 votes were cast, approximately how many voters are
registered in your school district?

. In 2005, new car and truck sales totaled approximately 16.9 million in the

United States. The breakdown among the leading automobile manufacturers
was

General Motors  26.7% Honda 8.6%
Ford 11.8% Toyota 13.4%
Chrysler 13.6%

Approximately how many new cars did each company sell that year?

. In a very disappointing season, your softball team won only 40% of the

games it played this year. If you won 8 games, how many games did you
play? How many did you lose?

In a typical telemarketing campaign, 5% of the people contacted purchase
the product. If your quota is to sign up 50 people, approximately how many
phone calls do you anticipate making?

Approximately three-fourths of the teacher-education students in your
college pass the licensing exam on their first attempt. This year, 92 students
will sit for the exam. How many are expected to pass?

You paid $90 for your economics textbook. At the end of the semester, the
bookstore will buy back your book for 20% of the original purchase price.
The book sells used for S65. How much money does the bookstore earn on
the resale?



