[image: TI Logo]	Building Concepts: Dividing a Fraction 
by a Fraction	TEACHER NOTES
	Lesson Overview

	










This TI-Nspire™ lesson can be used to develop an understanding of dividing a fraction,, by the fraction . The approach is based on reasoning about fractions that have a common denominator.  Suppose  is divided by the fraction.  If two fractions have a common unit , then the fraction  is the same as .  This may also be written as times which is equivalent to times 1; or .  
	Learning Goals

	
	Students should understand and be able to explain each of the following:
1. Dividing a fraction by a fraction can be done by finding common denominators for the fractions;




2. How to identify and interpret problems involving division of fractions, in particular that division of a by b can be thought of a’s the number of b’s contained in a (i.e.,  divided by  can be thought of as the number of s contained in );



3. Division of fractions can also be thought of as looking for a missing factor.  Students use the relationship between multiplication and division to explain that a division problem can be rewritten as a multiplication problem (i.e.,  because . In general, .)
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	One way to think about a divided by b is to think about how many b’s are contained in a.
	

	Prerequisite Knowledge
	
	Vocabulary

	Students should have had experience with the lessons What is a Fraction?, Equivalent Fractions, Creating Equivalent Fractions and Mixed Numbers. Dividing a Fraction by a Fraction is built on the concepts presented in the previous activities Dividing a Fraction by a Whole Number and Dividing a Whole Number by a Fraction. Encourage students to compare this generalized strategy for division of fractions to the strategies they used in the first two lessons. In particular, have them consider whether this strategy works for each of the two earlier cases. Many of the suggested questions involve improper fractions, which could be restated using mixed numbers. Prior to working on this lesson students should understand:
· how to restate improper fractions as mixed numbers.
· the relationship between multiplication and division.
· how to find the common denominator in a pair of fractions.
	
	· identity element of multiplication: number 1; if you multiply a number by the identity element, the result is that original number


	 Lesson Pacing

	This lesson contains multiple parts and can take 50–90 minutes to complete with students, though you may choose to extend, as needed.

	Lesson Materials 

	· Compatible TI Technologies: 
[image: Trail Blaszer:Users:ronblasz:Documents:WIP:CL947_Platform icons:Handheld_icon.png]TI-Nspire CX Handhelds, [image: Trail Blaszer:Users:ronblasz:Documents:WIP:CL947_Platform icons:Tablet_icon.png]TI-Nspire Apps for iPad®, [image: Trail Blaszer:Users:ronblasz:Documents:WIP:CL947_Platform icons:Software_icon.png]TI-Nspire Software 
· Dividing a Fraction by a Fraction_Student.pdf
· Dividing a Fraction by a Fraction_Student.doc
· Dividing a Fraction by a Fraction.tns
· Dividing a Fraction by a Fraction_Teacher Notes
· To download the TI-Nspire activity (TNS file) and Student Activity sheet, go to http://education.ti.com/go/buildingconcepts.

	Class Instruction Key

	The following question types are included throughout the lesson to assist you in guiding students in their exploration of the concept:

	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png] Class Discussion: Use these questions to help students communicate their understanding of the lesson. Encourage students to refer to the TNS activity as they explain their reasoning. Have students listen to your instructions. Look for student answers to reflect an understanding of the concept. Listen for opportunities to address understanding or misconceptions in student answers.

	 Student Activity Sheet: The questions that have a check-mark also appear on the Student Activity Sheet. Have students record their answers on their student activity sheet as you go through the lesson as a class exercise. The student activity sheet is optional and may also be completed in smaller student groups, depending on the technology available in the classroom. A (.doc) version of the Teacher Notes has been provided and can be used to further customize the Student Activity sheet by choosing additional and/or different questions for students.

	 Bulls-eye Question: Questions marked with the bulls-eye icon indicate key questions a student should be able to answer by the conclusion of the activity. These questions are included in the Teacher Notes and the Student Activity Sheet. The bulls-eye question on the Student Activity sheet is a variation of the discussion question included in the Teacher Notes. 
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	Mathematical Background

	











This TI-Nspire™ lesson can be used to develop an understanding of dividing a fraction,, by the fraction . The approach is based on reasoning about fractions that have a common denominator.  Suppose  is divided by the fraction. If two fractions have a common unit , then the fraction  is the same as . This may also be written as times which is equivalent to times 1; or . In other words, a copies of the unit fraction over c copies of the unit fraction is the same as  because the unit fraction over the unit fraction is equal to 1.






As an example, for either  divided by  or  divided by , each fraction shares a common denominator, so both are asking how many 8’s are in 9—or 9 divided by 8—which is the same as .  



Mathematically, this approach can also be connected to creating equivalent fractions by multiplying the numerator and denominator by the same factor, which is essentially multiplying by the identity element, 1 (i.e. multiply  by , which is 1, to get . )










You may recall that Lesson 9 Multiplying Fractions by a Whole Number engaged students in exploring the product of whole number and a fraction, where the whole number could also be considered a scale factor of the fraction; i.e., is seen as 2 sets of the fraction  . Students explored multiplication as the “fraction of” a quantity; i.e.,  is seen as  of the fraction . From this perspective, is 3 copies of the unit fraction . So,   can be seen as scaling that set of copies: “What will of those 3 copies of be?”




This lesson can be used to make explicit the relationship between multiplication and division of fractions when division is approached using the idea of missing factor. For example,  divided by can be thought of as, “What factor times will produce ?” It also provides a means of looking at multiplication of fractions using scaling and a number line—the notion of “fraction of” a quantity, where the fraction could be considered a scale factor.




	Part 1, Page 1.3

	Focus: Students use number lines to investigate division of fractions with numbers less than or equal to 1.

On page 1.3, use the horizontal arrows at the top of the page to set the denominators, b and d of the fractions in the division statement,. Dragging the dot on the top number line will set the numerator, a, in the first fraction. In the same manner, dragging the dot on the bottom number line will set the numerator, c, in the second fraction. Use the arrows next to D to partition the middle number line and find a common denominator for the two fractions. 
	[image: ]
	
	

	
	
	
	TI-Nspire Technology Tips

	
	
	
	Students may find it easier to use the e key to toggle between objects and then use the arrow keys to move or change their selections.
To reset the page, select Reset in the upper right corner.

	The activity is limited to common denominators less than or equal to 24.  When D is equal to a number that is a common denominator of the two fractions, the resulting equivalent fractions are displayed, along with the appropriate partitioning of the number line.  Use the middle number line to help determine the solution of the division. 

	






Note:  The pink bar on the middle number line represents a new unit, based on the common denominator.  For , the common denominator is 15, and the equivalent fractions are and  .  The division can be seen as ;  which is equivalent to  or .




	Teacher Tip: Be sure students understand how the interaction with the number lines supports the mathematics. Ask them how the number lines are connected to their thinking about division of fractions and the role of equivalent fractions in the process. This can lead to a productive discussion about the mathematical concepts. If students have gone through earlier activities with equivalent fractions including adding fractions with unlike denominators, they may be able to quickly identify common denominators. If this is the case, once they understand the process, they should use the number lines for confirmation of their thinking. The goal is to enable them to divide any two fractions without the support of the number lines and to be comfortable with their answers. You might want to encourage them to check their answers by thinking about the corresponding multiplication problem.

	

	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png]Class Discussion 

	Teacher Tip: Students might need to work through the first two groups of problems as a class, then the third and fourth problems on their own in order to understand the role of the common denominator.

	Have students…
	Look for/Listen for…

	For each of the following, explain whether the answer is more than 1, equal to 1, or less than 1 and why.
	

	· 

the number of s in 
	

Answer: More than 1 because 3 copies of  is less than 4 copies of  when you have the same whole.

	· 

the number of s in 
	Answer:  Equal to  1 because they are equivalent

	· 

the number of s in 
	



Answer: Less than 1 because 3 copies of  is more than 2 copies of  when you have the same whole so not all of  will fit into .




	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png]Class Discussion (continued)

	· 

the number of s in 
	



Answer: More than 1 because 4 copies of  is larger than 2 copies of  when you have the same whole so  will fit into  more than once.

	
	

	
Use the arrows at the top of page 1.3 to set the top number line with the fraction you want to divide and the bottom number line with the divisor. Remember that one way to think about a divided by b is to think about how many b’s are contained in a. Use the number lines to find the following:

	· 


Answer: 

	· 

Answer: 1

	· 


Answer: 

	· 

Answer: 2

	

	


   Sami says the answer to  is . Joan says it is . Who is correct and why?
(Question #1 on the Student Activity sheet.)
	






Answer: Joan is correct. You are counting groups of , and you have two groups of  with only a partial group left over. That partial group is  of the three copies of  that you need to make another whole, so the fraction remaining is  not .




	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png]Class Discussion (continued)

	· For each of the following, identify the groups you are counting for each divisor and explain what the denominator of any remainder, if there is one, will be:




a.   	      b.   	
c.   	      d.   
	



Answers: For a, counting groups of ; For b, counting groups of ; For c, counting groups of ; For a-c the remainder will have a denominator of 3. For d, counting groups of ; the remainder will have a denominator of 7.

	
	

	· Use the number lines to find the answers to the divisions in the previous question.
	



Answers:  a.       b.       c.  	
d.  

	
	

	For each of the following, explain whether the answer is more than 1, equal to 1, or less than 1 and why.
	

	· 

the number of s in 
	Answer: Equal to 1 because the fractions are the same.

	· 

the number of s in 
	


Answer: More than 1 because  has more copies of  than 

	· 

the number of s in 
	


Answer: Less than 1 because  only has 3 copies of  and you would need more to contain all of .

	· 

the number of s in 
	


Answer: Less than 1 because  only has 2 copies of  and you would need more to contain all of .
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	Rewrite each of the problems from the question above as a division problem and use the number lines to find the answers.
	

	· 

the number of s in 
	


	· 

the number of s in 
	


	· 

the number of s in 
	


	· 

the number of s in 
	


	
	

	· 

Would you expect the number of s in  to be more than 1, less than 1 or equal to 1? Explain your reasoning.
	




Answer:  is more than , which is equivalent to  so there will be more than one  in .

	· 

Would you expect the number of s in  to be more than 1, less than 1 or equal to 1?
	



Answer:  is larger than  so the number of  in  will be less than 1.

	· 



Which expression  or  correctly expresses, ‘How many  are in ?’ Explain why.
	
Answer: One way to think about a divided by b is to consider the number of b’s in a. So the correct way to write the expression as a division problem is .




	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png]Class Discussion (continued)

	If two fractions have a common denominator, it is easier to tell how many of one fraction is contained in the other because you have a way to compare. Use the middle number line on page 1.3 to find common denominators and help answer the questions.
	

	· 

Find a common denominator for  and .
	                                                                Answer: 24

	· 

Use the number lines to see how many  are in .
	





Answer: Change each to equivalent fractions with denominators of 24; and. There is 1 whole group of  in  and  of a group left over.

	Use the number lines to solve each:

	· 



Answer:  or 

	· 


Answer: 

	· 



Answer:  or 

	· 



Answer:  or 

	· 



Answer:  or 



		Part 2, Page 2.2 

	Focus: Students will continue to explore division of fractions.
The primary difference between pages 1.3 and 2.2 is the extension of the number line to two units that allows division involving improper fractions less than or equal to 2. The fractions are set the same way as on page 1.3, and the arrows on the middle number line are used in the same manner as those on page 1.3. To reset the page, select Reset in the upper right corner.
	[image: ]






	Teacher Tip: Have students the review process they used to work through the first page of the activity. Remind them that they can use multiplication to check the answers of their division problems.


	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png]Class Discussion 

	Have students…
	Look for/Listen for…

	· 

How many s are in ?
	

Answer:  or 

	· 

How many s are in ?
	
Answer: 

	· Explain the difference in your answers to the two questions above.
	



Answer: One is a divided by b and the other is b divided by a: the same as asking how many s in 4 (4 divided by ) and how many 4s are in  (divided by 4).

	
	

	Use the number lines to solve each:
	

	

[image: Anonymous_target_with_arrow] How many -pound servings can you get from  pounds of meat?
	


Answer:  divided by  or  servings.

	

	How many -foot long small ribbons can you cut from a 2-foot long ribbon? From a  foot long ribbon?
(Question #2 on the Student Activity sheet.)
	


Answer: 2 divided by  so 5 small ribbons.  divided by  or 4 small ribbons.

	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png]Class Discussion (continued)

	· 
What is the minimum length a ribbon needs to be in order for it to be cut into 6 smaller ribbons that each measure  foot long?
	

Answer:  or  feet.

	· 

How long is a rectangular field that is  mile wide and has area  square miles?
	

Answer:  divided by , so the field is 2 miles long.

		
Part 3, Page 3.2 

	Focus: Students can investigate the relationship between multiplication and division.

The arrows at the top of the page set a denominator and dragging the dot on the bar determines a fraction as a multiplier or scalor: i.e.  “of” a quantity.  The arrows at the bottom of the page set a denominator that partitions the bar into designated unit fractions.  Dragging the dot at the end of the bar determines the quantity being multiplied (from 0 to 4).  Note:  The multiplier can extend past 1.
	[image: ]





	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png]Class Discussion 

	Have students…
	Look for/Listen for…

	Look at the top number line.
	

	· How long is the bar associated with the number line?  What fraction of the bar is shaded?
	
Answer: The bar is 1 unit long, and  is shaded.

	· On the bottom number line, what fraction of the length from 0 to 4 is shaded?
	
Answer: The distance from 0 to 2 is shaded which is  of the distance from 0 to 4.

	
Select the fraction  on the top number line.
	

	· What does the shaded part of the bottom bar represent?
	
Answer: The shaded part represents one of the four units on the bottom number line or  of the bar.

	· How are the top and bottom bars the same?  
	
Answer: Both have the same fraction of the bars shaded, .

	· How are they different?
	Answer: The length of the top bar is only one unit, but the length of the bottom bar is 4 units.

	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png]Class Discussion (continued)

	
Create a bar that is shaded on the top.
	

	· 
Explain what it means for a bar to be shaded.
	


Answer: If the bar is the unit,  is 1 unit and more of the unit so the whole bar is shaded plus of another bar the same size is shaded.

	· Make the length of the bottom bar 2.  Change D to find the shaded length of the bottom bar.  Explain why your answer makes sense.
	



Answer: The  is the length of the shaded part of the bottom bar. This makes sense because the length of the top bar is 1 and of that bar is shaded; the bottom bar is twice as long, so the length of the shaded part should be twice as much as or .

	· Write an equation that describes the relation between the shaded areas of the two bars.
	
Answer: 

	· 
Explain how you can use the file to find  of 3.
	


Answer: Set the top so that of the bar is shaded.  Then set the bottom bar to have length 3. Change the partitions on the bottom until you find one where  of the length of 3 is shaded.  It would be .

	· Write an equation to describe the problem in the question above.
	
Answer: 

	Which of the following do you agree with and why? (Use the file to justify your thinking.)
	

	· 

Sam argued that of 2 was the same as 2 and  of another 2.
	




Answer: Sam is correct because you can see that a   bar is the same as 1 whole unit +  of another unit.  When you are taking of 2 you have () of 2 means you need one whole 2 and  of another 2.

	[image: http://www.geekchamp.com/upload/symbolicons/business/1f4cc-pushpin.png]Class Discussion (continued)

	· 

Sallee argued that of 2 was the same as .
	




Answer: Sallee is not correct because the 2 does not affect the unit fraction but tells you how many of the unit fractions you have; that is is 7 copies of  and because multiplication is commutative, you can say you want two sets of these 7 copies of  or 14 copies of  not of .

	· 



Spike stated that divided by  was the same as two sets of or .  
	





Answer: Spike is correct because divided by  is the same as saying that, “is  times some number.  And is ”.

	· 


Serena stated that divided by  was the same as .
	

Answer: Serena is correct because when you think about  times x, then to solve for x you multiply both sides by 2.

	
	

	   Use the file to find the missing value in each equation. Explain your reasoning.


a.    of is what?	


b.   is of what?	

c.   of what is 3?
(Question #3 on the Student Activity sheet.)
	


Answers:  a) 	   b) 	   c)  

Explanations will vary. Students may set the top bar to represent the first fraction in the product (i.e., in problem a), move the dot on the bottom bar so that the length of the bar or the length of the shaded part is equal to the result, then find a denominator that will give the length of the shaded region on the bottom bar.
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	Describe the difference between how you think about the two problems:
	

	· 

is  of what number?
	Answer: This is a missing factor problem that can be done by division.

	· 

of  is what number?
	Answer: In this problem both factors are given and you are looking for the product.

	
	

	Use any pages in the file to help you answer the following.  Which of the following is true. Explain your reasoning in each case.
	

	· 

divided by  is smaller than 1.
	

Answer: True. is smaller than .

	· 



 divided by  is larger than  divided by .
	











Answer: Think of as and compare divided by and divided by . divided by is less than 1 and divided by is more than one so divided by is the larger.

	· 

 divided by  is larger than 2.
	

Answer: is smaller than so the answer is less than 1.

	· 

 divided by  is smaller than 1.
	



                                                                          Answer: False. Using 24 as a common denominator, divided by will be more than 1 because is big enough for all of and a remainder.

	
	

	Which is larger and why?
	

	· 



 divided by  or  divided by .
	




Answer: This problem compares to ; is larger than 1 and is smaller than 1 so is the larger of the two.
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	· 



 divided by  or  divided by .
	



Answer: This problem compares to ; is larger because it is more than 1 and is not.

	
	

	· 

Use the fact that  to explain the answer to .
	

Answer: Rewriting the multiplication problem as division would give you .

	· 
Suppose  = some number N.  Write this as a multiplication problem, then solve the problem for N.
	

Possible answer: . Multiplying both sides by the reciprocal of would produce



              

	· 
Use a related multiplication problem to find the solution to .
	Answer:



              

	

	Find the missing factor in each case:
	

	· 
What would you multiply  by to obtain 2? 
Answer: 4

	· 

What would you multiply  by to obtain ? 

Answer: 

	· 

What would you divide  by to obtain ?  

Answer: 
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	Have students…
	Look for/Listen for…

	Identify each as a division problem or a multiplication problem and explain your reasoning.
	

	· 
How much chocolate will each person get if 3 people share  pound of chocolate equally?
	Answer: division; dividing a total among a number of people

	· 

Teenagers were of the movie audience.  of the teenagers were girls.  How many girls were at the movie?
	
Answer: Multiplication; Taking times the total number of girls.

	· 

I have  ton of sand. A pickup truck can move  of a ton at a time.  How many trips will it take to move all of the sand?
	
Answer: Multiplication; taking of the original pile of sand.

	· 
I have ton of sand.  Three pickup trucks are available to move the sand.  How much sand will each truck have to move?
	
Answer: Division; dividing the ton among 3 trucks.

	· 
Harry walks miles in an hour at a constant pace. How long would it take him to walk 5 miles?
	
Answer: Division; you need to find how many  miles are in 5 miles.

	· 

Harry walks miles in an hour at a constant pace. How far does he walk in
of an hour?
	
Answer: Multiplication; you need what of the total per hour will give you.

	

	· Now, answer each of the problems in the group above.

	




Answers:  pound; girls; ton each trip; of a ton;  3 hours; miles




	Sample Assessment Items


	After completing the lesson, students should be able to answer the following types of questions. If students understand the concepts involved in the lesson, they should be able to answer the following questions without using the TNS activity.

	

1.  Find . Answer: 

	


2.	How many -cup servings are in  cups of yogurt? Answer: 6 cups

	


3.	Jim has  yard of string, which he wishes to divide into pieces, each  yard long. How many pieces will he have?
a.	3	b.	4	c.	6	d.	8
NAEP 2003, grade 4
Answer: c) 6

	

4.	Students in Mrs. Johnson's class were asked to tell why. Whose reason is best?

a.	Kelly said, “Because .”

b.	Keri said, “Because .”

c.	Kim said, “Because .”

d.	Kevin said, “The answer is wrong; it should be .”
Answer: b is correct

	

	5.	Use numbers from the given list to make true sentences. (You may use a number more than once.) 1, 3, 4, 6, 8, 9, 12, 10


a.	 Answer: 


b.	 Answer: 


c.	 Answer: 




Student Activity solutions
	Vocabulary
identity element of multiplication: 
number 1; if you multiply a number by the identity element, the result is that original number

	In this activity, you will divide a fraction by a fraction by finding common denominators and by using the relationship between multiplication and division.

	
	


1.	Sami says the answer to  is . Joan says it is . Who is correct and why?






	Answer: Joan is correct. You are counting groups of , and you have two groups of  with only a partial group left over. That partial group is  of the three copies of  that you need to make another whole, so the fraction remaining is  not .

	
	

2.     How many -foot long small ribbons can you cut from a 2-foot long ribbon? Complete the number line to show your reasoning.
0
1
2































	Answer: 2 divided by  =   so 5 small ribbons.

	3.	Use the file to find the missing value in each equation. Explain your reasoning.





a)    of is what?	   b)   is of what?   c)   of what is 3?



Answers:  a)  b) c) 




	
	

	
	

4.	[image: Anonymous_target_with_arrow] How many -cup servings of rice can you get from a container filled with  cups of rice? Explain your reasoning.




	Answer: ; I got my answer by dividing  by  to get  servings.



©2015 Texas Instruments Incorporated	19	education.ti.com

oleObject52.bin

image38.wmf
ac

bd

æöæö

ç÷ç÷

èøèø


oleObject53.bin

image39.png
q \ﬁﬁ\-\ > Dividing a Fr...ion <





image40.wmf
22

35

æöæö

ç÷ç÷

èøèø


oleObject54.bin

image41.wmf
10

15


oleObject55.bin

image42.wmf
6

15


oleObject56.bin

image43.wmf
106

1515

æöæö

ç÷ç÷

èøèø


oleObject57.bin

image44.wmf
1

1

106

15

15

æö

æö

æö

æö

¸¸

ç÷

ç÷

ç÷

ç÷

èø

èø

èø

èø


oleObject58.bin

image45.wmf
10

6


oleObject59.bin

image46.wmf
2

1

3


oleObject60.bin

image47.png




image48.wmf
3

5


image2.wmf
a

b


oleObject61.bin

image49.wmf
4

5


oleObject62.bin

image50.wmf
1

5


oleObject63.bin

oleObject64.bin

image51.wmf
3

5


oleObject65.bin

image52.wmf
3

5


oleObject66.bin

oleObject1.bin

image53.wmf
3

5


oleObject67.bin

image54.wmf
2

5


oleObject68.bin

oleObject69.bin

oleObject70.bin

image55.wmf
3

5


oleObject71.bin

image56.wmf
2

5


oleObject72.bin

image3.wmf
c

b


image57.wmf
2

5


oleObject73.bin

image58.wmf
4

5


oleObject74.bin

oleObject75.bin

oleObject76.bin

oleObject77.bin

image59.wmf
4

5


oleObject78.bin

image60.wmf
¸

1

4

3


oleObject2.bin

oleObject79.bin

image61.wmf
¸

43

55


oleObject80.bin

image62.wmf
1

3


oleObject81.bin

image63.wmf
¸

33

55


oleObject82.bin

image64.wmf
¸

23

55


oleObject83.bin

image65.wmf
2

3


image4.wmf
a

b


oleObject84.bin

image66.wmf
¸

42

55


oleObject85.bin

image67.wmf
¸

73

88


oleObject86.bin

image68.wmf
1

2

8


oleObject87.bin

image69.wmf
1

2

3


oleObject88.bin

image70.wmf
3

8


oleObject3.bin

oleObject89.bin

oleObject90.bin

image71.wmf
1

3


oleObject91.bin

image72.wmf
1

8


oleObject92.bin

oleObject93.bin

oleObject94.bin

image73.wmf
¸

73

44


oleObject95.bin

image5.wmf
c

b


image74.wmf
¸

73

55


oleObject96.bin

image75.wmf
¸

73

22


oleObject97.bin

image76.wmf
¸

37

22


oleObject98.bin

image77.wmf
3

4


oleObject99.bin

image78.wmf
3

5


oleObject100.bin

oleObject4.bin

image79.wmf
3

2


oleObject101.bin

image80.wmf
7

2


oleObject102.bin

image81.wmf
1

2

3


oleObject103.bin

oleObject104.bin

oleObject105.bin

image82.wmf
3

7


oleObject106.bin

image6.wmf
æö

ç÷

èø

1

b


image83.wmf
3

7


oleObject107.bin

image84.wmf
3

7


oleObject108.bin

image85.wmf
3

7


oleObject109.bin

image86.wmf
4

7


oleObject110.bin

image87.wmf
4

7


oleObject111.bin

oleObject5.bin

image88.wmf
1

7


oleObject112.bin

image89.wmf
3

7


oleObject113.bin

image90.wmf
4

7


oleObject114.bin

image91.wmf
3

7


oleObject115.bin

oleObject116.bin

oleObject117.bin

image7.wmf
ac

bb

æöæö

ç÷ç÷

èøèø


oleObject118.bin

image92.wmf
4

7


oleObject119.bin

image93.wmf
2

7


oleObject120.bin

image94.wmf
2

7


oleObject121.bin

oleObject122.bin

oleObject123.bin

image95.wmf
3

7


oleObject6.bin

oleObject124.bin

image96.wmf
3

7


oleObject125.bin

image97.wmf
33

1

77

¸=


oleObject126.bin

image98.wmf
3

7


oleObject127.bin

image99.wmf
4

7


oleObject128.bin

image100.wmf
434

773

¸=


image8.wmf
11

ac

bb

æöæö

ç÷ç÷

èøèø


oleObject129.bin

image101.wmf
4

7


oleObject130.bin

image102.wmf
3

7


oleObject131.bin

image103.wmf
343

774

¸=


oleObject132.bin

image104.wmf
4

7


oleObject133.bin

image105.wmf
2

7


oleObject7.bin

oleObject134.bin

image106.wmf
241

772

¸=


oleObject135.bin

image107.wmf
3

4


oleObject136.bin

image108.wmf
7

8


oleObject137.bin

image109.wmf
7

8


oleObject138.bin

image110.wmf
6

8


image9.wmf
a

c


oleObject139.bin

image111.wmf
3

4


oleObject140.bin

oleObject141.bin

oleObject142.bin

image112.wmf
9

10


oleObject143.bin

image113.wmf
7

8


oleObject144.bin

image114.wmf
9

10


oleObject8.bin

oleObject145.bin

oleObject146.bin

oleObject147.bin

oleObject148.bin

image115.wmf
¸

37

48


oleObject149.bin

image116.wmf
¸

73

84


oleObject150.bin

image117.wmf
3

4


oleObject151.bin

image10.wmf
11

11

bb

æöæö

ç÷ç÷

èøèø


image118.wmf
7

8


oleObject152.bin

image119.wmf
¸

73

84


oleObject153.bin

image120.wmf
2

3


oleObject154.bin

image121.wmf
3

8


oleObject155.bin

image122.wmf
3

8


oleObject156.bin

oleObject9.bin

image123.wmf
2

3


oleObject157.bin

image124.wmf
9

24


oleObject158.bin

image125.wmf
16

24


oleObject159.bin

oleObject160.bin

oleObject161.bin

image126.wmf
7

9


oleObject162.bin

oleObject10.bin

image127.wmf
¸

31

73


oleObject163.bin

image128.wmf
9

7


oleObject164.bin

image129.wmf
2

1

9


oleObject165.bin

image130.wmf
¸

32

73


oleObject166.bin

image131.wmf
9

14


oleObject167.bin

oleObject11.bin

image132.wmf
¸

11

37


oleObject168.bin

image133.wmf
7

3


oleObject169.bin

image134.wmf
1

2

3


oleObject170.bin

image135.wmf
¸

21

37


oleObject171.bin

image136.wmf
14

3


oleObject172.bin

image11.wmf
3

2


image137.wmf
2

5

3


oleObject173.bin

image138.wmf
¸

22

37


oleObject174.bin

oleObject175.bin

oleObject176.bin

image139.png
q \ﬁﬁ\-\ > Dividing a Fr...ion <





image140.wmf
5

6


oleObject177.bin

image141.wmf
4

3


oleObject12.bin

oleObject178.bin

image142.wmf
24

15


oleObject179.bin

image143.wmf
3

1

5


oleObject180.bin

image144.wmf
4

3


oleObject181.bin

image145.wmf
5

6


oleObject182.bin

image146.wmf
5

8


image12.wmf
1

2


oleObject183.bin

image147.wmf
1

2


oleObject184.bin

oleObject185.bin

oleObject186.bin

oleObject187.bin

image148.png




image149.wmf
2

3


oleObject188.bin

image150.wmf
1

1

2


oleObject13.bin

oleObject189.bin

image151.wmf
3

2


oleObject190.bin

image152.wmf
29

34

=


oleObject191.bin

image153.wmf
1

2

4


oleObject192.bin

image154.wmf
3

8


oleObject193.bin

image155.wmf
2

1

3


image13.wmf
1

2


oleObject194.bin

image156.wmf
31

5

83

=


oleObject195.bin

image157.wmf
5

3


oleObject196.bin

image158.wmf
3404

4

899

==


oleObject197.bin

image159.wmf
3

8


oleObject198.bin

image160.wmf
39

6

84

´=


oleObject14.bin

oleObject199.bin

image161.wmf
1

2

4


oleObject200.bin

image162.wmf
3

4


oleObject201.bin

image163.wmf
1

1

2


oleObject202.bin

image164.wmf
1

1

2


oleObject203.bin

image165.wmf
3

2

4

=


image14.wmf
3

2


oleObject204.bin

image166.wmf
1

2


oleObject205.bin

oleObject206.bin

oleObject207.bin

image167.wmf
1

4


oleObject208.bin

image168.wmf
1

4


oleObject209.bin

oleObject210.bin

oleObject15.bin

image169.wmf
4

3


oleObject211.bin

image170.wmf
4

3


oleObject212.bin

image171.wmf
4

3


oleObject213.bin

image172.wmf
1

3


oleObject214.bin

oleObject215.bin

image173.wmf
8

3


image15.wmf
¸=

238

349


oleObject216.bin

oleObject217.bin

oleObject218.bin

oleObject219.bin

image174.wmf
48

2

33

æö

=

ç÷

èø


oleObject220.bin

image175.wmf
3

4


oleObject221.bin

image176.wmf
3

4


oleObject222.bin

oleObject16.bin

oleObject223.bin

image177.wmf
9

4


oleObject224.bin

image178.wmf
3

(3)9

4

=


oleObject225.bin

image179.wmf
7

4


oleObject226.bin

image180.wmf
3

4


oleObject227.bin

image181.wmf
7

4


image16.wmf
´=

382

493


oleObject228.bin

oleObject229.bin

oleObject230.bin

image182.wmf
3

1

4

+


oleObject231.bin

oleObject232.bin

image183.wmf
7

4


oleObject233.bin

image184.wmf
14

8


oleObject234.bin

oleObject17.bin

oleObject235.bin

oleObject236.bin

oleObject237.bin

oleObject238.bin

image185.wmf
1

8


oleObject239.bin

image186.wmf
7

4


oleObject240.bin

image187.wmf
1

2


oleObject241.bin

image17.wmf
¸=

acad

bdbc


image188.wmf
7

4


oleObject242.bin

image189.wmf
14

4


oleObject243.bin

oleObject244.bin

image190.wmf
1

2


oleObject245.bin

oleObject246.bin

oleObject247.bin

image191.wmf
114

24

æö

ç÷

èø


oleObject18.bin

oleObject248.bin

oleObject249.bin

image192.wmf
7

4


oleObject250.bin

image193.wmf
1

2


oleObject251.bin

image194.wmf
(

)

æö

ç÷

èø

7

2

4


oleObject252.bin

image195.wmf
71

42

=


oleObject253.bin

image18.jpeg




image196.wmf
3

4


oleObject254.bin

image197.wmf
1

2


oleObject255.bin

image198.wmf
5

2


oleObject256.bin

image199.wmf
3

2


oleObject257.bin

image200.wmf
2

3


oleObject258.bin

image19.png




image201.wmf
7

8


oleObject259.bin

image202.wmf
5

3


oleObject260.bin

image203.wmf
6

5


oleObject261.bin

oleObject262.bin

image204.wmf
5

6


oleObject263.bin

image205.wmf
1

2


image20.png
-




oleObject264.bin

image206.wmf
5

6


oleObject265.bin

image207.wmf
1

2


oleObject266.bin

image208.wmf
7

12


oleObject267.bin

image209.wmf
3

4


oleObject268.bin

image210.wmf
7

12


image21.png




oleObject269.bin

image211.wmf
9

12


oleObject270.bin

image212.wmf
7

12


oleObject271.bin

image213.wmf
3

4


oleObject272.bin

image214.wmf
3

4


oleObject273.bin

image215.wmf
7

12


oleObject274.bin

oleObject275.bin

oleObject276.bin

oleObject277.bin

oleObject278.bin

oleObject279.bin

oleObject280.bin

oleObject281.bin

oleObject282.bin

oleObject283.bin

image22.png




oleObject284.bin

oleObject285.bin

oleObject286.bin

image216.wmf
11

8


oleObject287.bin

image217.wmf
5

3


oleObject288.bin

image218.wmf
11

8


oleObject289.bin

image219.wmf
5

3


image23.png




oleObject290.bin

image220.wmf
3

8


oleObject291.bin

image221.wmf
1

3


oleObject292.bin

image222.wmf
9

24


oleObject293.bin

image223.wmf
8

24


oleObject294.bin

oleObject295.bin

oleObject19.bin

oleObject296.bin

image224.wmf
1

5


oleObject297.bin

image225.wmf
1

3


oleObject298.bin

image226.wmf
1

3


oleObject299.bin

image227.wmf
1

7


oleObject300.bin

image228.wmf
3

5


oleObject20.bin

oleObject301.bin

image229.wmf
7

3


oleObject302.bin

oleObject303.bin

oleObject304.bin

oleObject305.bin

image230.wmf
1

5


oleObject306.bin

image231.wmf
1

3


oleObject307.bin

oleObject21.bin

image232.wmf
1

3


oleObject308.bin

image233.wmf
1

5


oleObject309.bin

oleObject310.bin

image234.wmf
5

3


oleObject311.bin

oleObject312.bin

oleObject313.bin

image235.wmf
´-

382

493


oleObject22.bin

oleObject314.bin

image236.wmf
¸

23

34


oleObject315.bin

image237.wmf
238

349

¸-


oleObject316.bin

image238.wmf
¸

33

84


oleObject317.bin

image239.wmf
33

88

æö

=

ç÷

èø

N


oleObject318.bin

image240.wmf
3

4


oleObject23.bin

oleObject319.bin

image241.wmf
æöæö

´=

ç÷ç÷

èøèø

3434

8343

N


oleObject320.bin

image242.wmf
´=´

34

1

83

N


oleObject321.bin

image243.wmf
=

1

2

N


oleObject322.bin

image244.wmf
¸

43

92


oleObject323.bin

image245.wmf
æö

=

ç÷

èø

43

92

Nx


oleObject24.bin

oleObject324.bin

image246.wmf
´=

42

93

N


oleObject325.bin

image247.wmf
=

8

27

N


oleObject326.bin

image248.wmf
1

2


oleObject327.bin

image249.wmf
7

9


oleObject328.bin

image250.wmf
1

3


oleObject25.bin

oleObject329.bin

image251.wmf
3

7


oleObject330.bin

image252.wmf
5

4


oleObject331.bin

image253.wmf
3

5


oleObject332.bin

image254.wmf
25

12


oleObject333.bin

image255.wmf
1

2


oleObject26.bin

oleObject334.bin

image256.wmf
7

8


oleObject335.bin

image257.wmf
3

4


oleObject336.bin

image258.wmf
3

4


oleObject337.bin

image259.wmf
4

5


oleObject338.bin

image260.wmf
1

10


oleObject27.bin

oleObject339.bin

image261.wmf
1

10


oleObject340.bin

image262.wmf
4

5


oleObject341.bin

image263.wmf
4

5


oleObject342.bin

image264.wmf
2

1

3


oleObject343.bin

image265.wmf
2

1

3


oleObject28.bin

oleObject344.bin

image266.wmf
2

1

3


oleObject345.bin

image267.wmf
3

4


oleObject346.bin

oleObject347.bin

image268.wmf
1

6


oleObject348.bin

image269.wmf
21

32


oleObject349.bin

oleObject29.bin

image270.wmf
2

25


oleObject350.bin

image271.wmf
4

15


oleObject351.bin

image272.wmf
5

4


oleObject352.bin

image273.wmf
¸

73

84


oleObject353.bin

image274.wmf
7

6


oleObject354.bin

oleObject30.bin

image275.wmf
3

4


oleObject355.bin

image276.wmf
9

2


oleObject356.bin

oleObject357.bin

image277.wmf
1

8


oleObject358.bin

image278.wmf
¸=

422

933


oleObject359.bin

image279.wmf
´=

142

293


image24.wmf
9

7


oleObject360.bin

image280.wmf
´=

224

339


oleObject361.bin

image281.wmf
´=

1

93

3


oleObject362.bin

image282.wmf
8

27


oleObject363.bin

image283.wmf
¸=

3

864


oleObject364.bin

image284.wmf
113

864

¸=


oleObject31.bin

oleObject365.bin

image285.wmf
¸=

25

3


oleObject366.bin

image286.wmf
1025

313

¸=


oleObject367.bin

image287.wmf
¸=

29

4


oleObject368.bin

image288.wmf
32

438

9

¸=


oleObject369.bin

image289.wmf
¸

73

88


image25.wmf
8

7


oleObject370.bin

image290.wmf
1

2

8


oleObject371.bin

image291.wmf
1

2

3


oleObject372.bin

image292.wmf
3

8


oleObject373.bin

image293.wmf
3

8


oleObject374.bin

image294.wmf
1

3


oleObject32.bin

oleObject375.bin

image295.wmf
1

8


oleObject376.bin

image296.wmf
1

3


oleObject377.bin

image297.wmf
1

8


oleObject378.bin

image298.wmf
3

8


oleObject379.bin

image299.wmf
3

8


image26.wmf
9

25


oleObject380.bin

image300.wmf
1

8


oleObject381.bin

image301.wmf
4

8


oleObject382.bin

image302.wmf
2

8


oleObject383.bin

image303.wmf
5

8


oleObject384.bin

image304.wmf
6

8


oleObject33.bin

oleObject385.bin

image305.wmf
7

8


oleObject386.bin

image306.wmf
9

8


oleObject387.bin

image307.wmf
10

8


oleObject388.bin

image308.wmf
11

8


oleObject389.bin

image309.wmf
12

8


image27.wmf
8

25


oleObject390.bin

image310.wmf
13

8


oleObject391.bin

image311.wmf
15

8


oleObject392.bin

image312.wmf
14

8


oleObject393.bin

oleObject394.bin

oleObject395.bin

oleObject396.bin

oleObject34.bin

oleObject397.bin

oleObject398.bin

oleObject399.bin

oleObject400.bin

oleObject401.bin

oleObject402.bin

oleObject403.bin

oleObject404.bin

oleObject405.bin

oleObject406.bin

image28.wmf
9

8


oleObject407.bin

image313.wmf
3

8


oleObject408.bin

image314.wmf
1

5

3


oleObject409.bin

oleObject410.bin

oleObject411.bin

image315.wmf
5

2


oleObject412.bin

image316.wmf
3

2


oleObject35.bin

oleObject413.bin

image317.wmf
2

3


oleObject414.bin

image318.wmf
3

8


oleObject415.bin

image319.wmf
5

3


oleObject416.bin

image320.wmf
6

5


oleObject417.bin

image321.png




image29.wmf
æöæö

ç÷ç÷

èøèø

32

43


oleObject418.bin

image322.wmf
1

3

3


oleObject419.bin

image323.wmf
4

4

9


oleObject420.bin

image324.wmf
10

3


oleObject421.bin

image325.wmf
3

4


oleObject422.bin

image326.wmf
4

4

9


oleObject36.bin

oleObject423.bin

image30.wmf
12

12


oleObject37.bin

image31.wmf
(

)

(

)

æöæöæöæö

==

ç÷ç÷ç÷ç÷

èøèøèøèø

9

323624

1212

4343

8


oleObject38.bin

image32.wmf
3

2

4

´


oleObject39.bin

image33.wmf
3

4


oleObject40.bin

image34.wmf
32

43

´


oleObject41.bin

image35.wmf
2

3


oleObject42.bin

image36.wmf
3

4


oleObject43.bin

oleObject44.bin

image37.wmf
1

4


oleObject45.bin

oleObject46.bin

oleObject47.bin

oleObject48.bin

oleObject49.bin

oleObject50.bin

oleObject51.bin

image327.jpeg




