MODULE A-3 – Fractions, Percentages, and Ratios

I. FRACTIONS


A. Definitions


1. Fraction: A number used to name a part of a whole.

2. Numerator: The top part of a fraction.

3. Denominator: The bottom part of a fraction.

4. Dividend: The numerator in a fraction.

5. Divisor: The denominator in a fraction.

6. Quotient: The answer to a division problem.

7. Simple Fraction: A fraction that cannot be reduced any further (lowest terms)

8. Compound Fraction: A fraction that can be reduced further by dividing both the numerator and the denominator by the same whole number.

9. Mixed Number: A number written as a whole number and a fraction.


B. Size of Fractions 

1. Same denominator: When the denominator is the same between two fractions, the fraction with the larger numerator is the larger number.

2. Different denominator: When the denominators between two fractions are not the same, the fraction with the smaller denominator is the larger fraction.


C. Reporting answers as fractions


1. The denominator of a fraction cannot be equal to zero (this is known as an irrational number).  A zero is allowed to as a numerator of a fraction and the resulting fraction is equal to zero.

2. If either the numerator or the denominator is negative, the fraction is negative.  If both the numerator and denominator are negative, the fraction is positive.

3. Always report answers involving fractions in the simplest form

D. Reducing Fractions


a. Factor the Numerator

b. Factor the Denominator

c. Find the fraction mix that equals 1.


	WRONG
	RIGHT
	Both divided by:

	2/4
	1/2
	2

	3/9
	1/3
	3

	4/12
	1/3
	4


E. Adding and Subtracting Fractions


1. All fractions must first have a “common denominator” (same bottom number)

a. Build each fraction so the denominators are equal.

i. Building is the opposite of reducing.

b. Add or subtract only numerators to obtain answer.

c. Denominators do not change.

d. Reduce the fraction as needed.


F. Multiplying Fractions

1. Simply multiply the numerators together and the denominators together.   
a. A common denominator is not needed.

2. Reduce the fraction as needed.

G. Dividing Fractions


1. Do not divide fractions.  Invert the second fraction then multiply.

2. Reduce the fraction as needed.

H. Working with Mixed Numbers


1. Definition: A whole number and a fraction

2. Two Options:

a. OPTION #1:  Work with whole numbers and fractions as two separate problems then add back together.

i. Apply the fraction rules to the fraction portion.

ii. Work with the whole numbers separately.

iii. Put the two pieces together as the answer

b. OPTION #2 :  When working with negative numbers, it may be easier to convert the mixed fractions into compound fractions before beginning the work

i. Conversion of mixed number into a compound fraction.

(i) Break the mixed number into its two portions (whole number and fraction).

(ii) Convert the whole number to a fraction by placing it over 1.

(iii) Add the two fractions following prior rules.
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ADDITION

Addition and subtraction with mixed numbers: 








4. Multiplication and division with mixed numbers: 

a. Convert to a compound fraction before multiplying or dividing.
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Reconvert to a mixed number by dividing numerator by the denominator.
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Converting Fractions to a decimal


1. Divide the numerator by the denominator

II. PERCENTAGES


A. Definition: Percentages express a value in parts of 100.

B. Conversion of a % to a fraction:
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So

Remember that 1% = 1/100.


C. Conversion from % to decimal
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So

Remember that 1% = 0.01

2. Alternatively, you can move decimal place to left two places and remove the % sign.

a. You are actually dividing by 100

b. Example: 21% / 100 = .21


D. Conversion from decimal to %


1. Move decimal place to right two places and add the % sign

2. You are actually multiplying by 100

3. Example: 0.21 x 100 = 21%


E. Percentages in calculations: 

1. When there is a percentage presented in an problem you have two choices:

a. Use the % key on the calculator

b. Convert the % to a decimal

III. RATIO & PROPORTION

A. Definitions

1. Ratio: A ratio is the relationship of one value to another and are used to make comparisons between two things.


2. Proportion: Two ratios that are equal.

3. Cross Product: A product found by multiplying the numerator of one fraction by the denominator of another fraction and the denominator of the first fraction by the numerator of the second. 
B. Ratios


1. Ratios are used to make comparisons between two things.

2. There are no units of measure related to ratios, and comparisons can be made between two things that have different units.

3. Ratios can be expressed as:

a. Fractions (3/4)

b. Using the word “to” (3 to 4)

c. Using a colon (3:4)

d. NOTE: THEY ALL MEAN THE SAME THING!

C. Proportion

1. A proportion is the name we give to two ratios that are equal.


2. Proportions are expressed two ways: 

a. As a set of fractions
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b. Using a colon

[image: image2.wmf]8

6

4

3

:

:

=


3. [image: image8.wmf](

)

(

)

48

48

 

16

3

 

so

 

=

´

=

´

,

,

:

12

4

16

12

4

3

When two ratios are equal we say they are proportionate. In this case their cross products are equal.


4. Ratios and proportions are used when a new quantity of a substance is desired based on an existing ratio


5. Example: 
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If I have an I:E ratio of 1:3 and my inspiratory time is 0.5 seconds, what is my expiratory time?


b. If want to increase my inspiratory time to 0.7 seconds and keep the same I:E ratio, what will my new expiratory time be?
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