
Section 6.2  – Addition and Subtraction of Fractions

Solve and compare the following two problems.

Kim made one out of three free throws in a game and one out of four free throws in the next game. What fractional part of the free throws did Kim make?

Pat walked one-third of a mile in the morning and one-fourth of a mile in the evening. What fractional part of a mile did Pat walk?                       


We begin with these two examples to illustrate one of the reasons students have problems with addition and subtraction of fractions.
Discrete model (Set model) This model is not a good model. The problem is students will extend the concepts of whole number addition to the addition of fractions. But, this is not how we define addition of fractions. 

Example from above: Kim made one out of three free throws in a game and one out of four free throws in the next game. What fractional part of the free throws did Kim make?                               
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Kim made 2 out of 7 free throws.


Important Note.
The concept in this example is actually ratios, not fractions, but this is a common error made by many students. The student is reasoning correctly for equivalent ratios, but this is not how we define addition for fractions.


Example from above:
Pat walked one-third of a mile in the morning and one-fourth of a mile in the evening. What fractional part of a mile did Pat walk?
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Pat walked seven-twelfths of a mile.


Note. Each of the above problems is a type of addition. The first problem is not the addition of fractions. But the second problem is an example of how we will define addition of fractions. Do not use the discrete model for illustrating addition or subtraction of fractions.
More Models for Addition and Subtraction of Fractions
Fractions with common denominators


Use fraction strips for 
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Use an area model for 
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Fractions with unequal denominators

Use fraction strips for 
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Use an area model for 
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Mixed numbers  

	
	
	
	
	
	
	
	
	
	
	
	

 
[image: image26]
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
[image: image27.wmf]2

2

5


	+
	
[image: image28.wmf]1

1

5


	=
	
[image: image29.wmf]3

3

5






[image: image30.wmf]21

21

55

+





[image: image31.wmf]42

31

93

+


	
[image: image32.wmf]4

3

9


	[image: image33.png]


[image: image34.png]


[image: image35.png]


[image: image36.png]


[image: image37.png]


[image: image38.png]


[image: image39.png]



	=
	
[image: image40.wmf]4

3

9


	[image: image41.png]


[image: image42.png]


[image: image43.png]


[image: image44.png]


[image: image45.png]


[image: image46.png]


[image: image47.png]




	+
[image: image48.wmf]2

1

3


	[image: image49.png]


[image: image50.png]


[image: image51.png]



	=
	+
[image: image52.wmf]6

1

9


	[image: image53.png]


    [image: image54.png]


[image: image55.png]


[image: image56.png]


     [image: image57.png]


[image: image58.png]


[image: image59.png]




	
	
	
	
[image: image60.wmf]10

4

9


	
[image: image61.png]


[image: image62.png]


[image: image63.png]


[image: image64.png]



[image: image65.png]


[image: image66.png]


[image: image67.png]


[image: image68.png]


[image: image69.png]


[image: image70.png]


[image: image71.png]


[image: image72.png]


[image: image73.png]


     [image: image74.png]




	
	
	=
	
[image: image75.wmf]1

5

9


	
[image: image76.png]


[image: image77.png]


[image: image78.png]


[image: image79.png]


[image: image80.png]


[image: image81.png]





Consider each subtraction as a missing-addend problem.
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Note. Students should be taught to add and subtract mixed numbers without converting to improper fractions. Changing to improper fractions increases the number of computations and makes many problems harder to simplify.


Example.
Compute 
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 two ways: as mixed numbers and as improper fractions




As mixed numbers
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As improper fractions
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Problems and Exercises
Show all the steps for each computation. Write each solution in lowest terms and as proper fractions or mixed numbers. Work the problems that have mixed numbers as mixed numbers and not as improper fractions.
1.
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22.
Kim ate one-fourth of a pizza and Pat ate one-third of it. What part of the pizza did they eat together? How much of the pizza is remaining?

23.
Jan plants two fifths of her garden in potatoes and one-sixth in carrots. What part of the garden is left to plant with other crops?
24.
Identify the property for addition of rational numbers where 
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