
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 
nation of Botswana. According to United Nations officials, over 35% of 
Botswanaʼs 800,000 adults (ages 15 – 49) are currently infected with the 
AIDS virus. 

The data in the preceding paragraph is typical of the kind of numerical 
information you will find in reading virtually any printed document, report, 
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 280000
800000 = 0.35or 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

ratio =
part
total

just like we discussed in class when we were talking about why dividing by zero is undefined.

" "
5
0

= ?  means that 5 = ? !0 so there isnʼt any number that works

just like

" "
20
5

= 4  means that 20= 4 !5



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 = part 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 =
part
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. Identify 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 worldʼs 6.5 billion people, 3 billion live on less than $2 per day. Calculate the percent of the 
worldʼs population who live on less than $2 per day.
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