
Section 7.3 – Ratio and Proportion
Definition. A ratio is an ordered pair of numbers, denoted as either a : b  or  
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 and read as the ratio of  a to b.

Generally, ratios relate values in one of three types: part-to-part, part-to-whole, or whole-to-part. 

For example, suppose a + b = c, we may write the following ratios as:

part-to-part 
a : b  or  b : a    In the other notation,  
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 or 
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.

part-to-whole
a : c  or  b : c     In the other notation,  
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 or 
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.

whole-to-part
c : a  or  c : b     In the other notation,  
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 or 
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.

Examples.


1.
In a school with 420 students and 35 teachers:



(a)
What is the ratio of students to teachers?



(b)
What is the ratio of teachers to students?



(c)
Which type of a ratio did you use for each of the above?


2.
A school had 180 boys and 240 girls attending.


(a)
What is the ratio of boys to girls?



(b)
What is the ratio of girls to boys?



(c)
What is the ratio of students to boys?



(d)
What is the ratio of girls to students?



(e)
Which type of ratio was used for each of the above?


3.
A recipe calls for 2 parts sugar, 5 parts flour, and 3 parts milk. 



(a)
What is the ratio of sugar to flour to milk?



(b)
What is the ratio of sugar to the whole recipe?

Note. The ratio a : b is equivalent to the ratio an : bn,. We can use this relationship to solve some types of problems that involve ratios.

Example. The ratio of boys to girls in a class is 3:4. The class has 35 students. 
How many boys and girls are in the class?



Solution: 
The ratio 3:4 is equivalent to the ratio 3n : 4n where 3n represents the number of boys and 4n represents the number of girls.







3n + 4n  = 35






7n = 35







  n = 5






The number of boys is 3n = 3 ∙ 5 = 15.






The number of girls is 4n = 4 ∙ 5 = 20.






The class had 15 boys and 20 girls.
Definition. A proportion is a statement that gives the equality of two ratios, denoted as either a : b :: c : d  or  
[image: image8.wmf]ac

bd

=

.

The a and d are called the extremes and the b and c are called the means.

We use two methods for solving problems involving proportions. We will call the first method Equivalent Ratios. The procedure is the same as finding equivalent fractions. The second method is called Cross-Product Algorithm (note the comment on this method on p. 480 in the book—the discussion gives several reasons why the method is not good for teaching proportional reasoning).
Equivalent Ratios

The method is the similar to finding equivalent fractions. Write the ratios in the fractional form and then change the fractions with a common denominator.

Examples.



1.
The dog to cat ratio for Mathville is two to three. If there are 18 cats, how many dogs are there?




Solution:    We use the ratio 
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 and let N represent the number of dogs.
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N = 12, since the numerators must be equal.





There are twelve dogs in Mathville.


2.
Kim was assessed property taxes of $1420 on a house valued at $62,000. Approximately, what would




the assessment be on a $140,000 house?




Solution:
We use the ratio of taxes to value and let N represent taxes on a $140,000 house.
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  Note that 62,000 ∙ 140 = 62 ∙ 1,000 ∙ 140 = 62 ∙ 140,000.





62N = 1420 ∙ 140,  since the numerators are equal when the denominators are equal.
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The $140,000 house would have assessed property taxes of $3206.45. 


3.
Pat used three gallons of gas to drive seventy miles. If Pat used eight gallons of gas, approximately




how many miles could Pat drive?




Solution:
We use the ratio of gallons to miles. (Note this is opposite of the usual ratio of miles per gallon.)
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3N = 560






N = 
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Pat would drive approximately 187 miles.
How could we simplify this process? What is method that requires fewer steps? 
Examine problem 3 above: does the solution give a method that would require fewer steps?

Why does this method work?
Cross-Product Algorithm

The second method for solving problems is often called Cross-Multiplication. The procedure is essentially the same as the shortcut used to show fractions are equivalent or to compare two fractions where we did not write the common denominator. The justification follows from the equivalent ratios method.

Cross-Multiplication.  a : b :: c : d  if and only if  ad = bc. 
As your grandparents or great-grandparents would have said,
"the product of the means is equal to the product of the extremes." 
In the other notation, 
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 if and only if ad = bc.

Examples.



4.
If a six-foot man standing near a flag pole casts a shadow four and one-half feet on a sunny day, how tall is a 




flag pole that casts a shadow of eighteen and one-third feet?



5.
A store has two sizes of peanut butter, an economy size of 41.2 ounces for $3.60 and a regular size of




25.5 ounces for $2.30. Which size offers the better deal?



6.
ASU has 5200 students and 390 faculty members; whereas, BSU has 17,800 students and 1480 faculty




members. Assuming the institutions have similar missions, which college should be able to offer the 




students the most individual attention?

Property of Proportions

Consider the four proportions:    
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Note that all four represent the same proportional relationships between the values 3, 7, 9, and 21.

Property of Proportions. 
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where a, b, c, and d are nonzero.

This property can often simplify the steps in solving a proportion.


Example.  Solve 
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, we may rewrite the above as 
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Hence, N = 3 ∙ 731 = 2193.





By using the Property of Proportions, a person could do this problem mentally.
Problems and Exercises
1.
The distribution of final grades in a mathematics class showed 4 A's, 6 B's, 12 C's, 8 D's, and 2 F's. What is the ratio

of: A's to the class, A's to F's, C's to A's, the class to C's, and B's to D's?

2.
The pitch of a roof is the ratio of the rise to the half-span. What is the pitch of a roof with a rise of six feet and a span of eighteen feet?

3.
What is the ratio of: a nickel to a dime?  a dozen to a gross? 20 minutes to 45 minutes?  1 foot 6 inches to 4 yards?

4.
What is the ratio of 325 miles to 5 hours? Interpret this ratio.
5.
Kim saved $25 in 9 weeks. At that rate, how long will it take Kim to save $175?
6.
A picture two and one-half inches wide and three and one-half inches high is to be enlarged so that the height will be seven inches. How wide will it be?

7.
Solve each proportion.


(a)
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(c)
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(e)
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