Math 130

Class work 
Understanding rational numbers, addition and subtraction. 
Do you work on a separate sheet of paper.   Make sure to include diagrams that are to scale!
       I. Representing rational numbers
There are many ways to do this conceptually.  We will look at two main ways:  rod diagrams and chip models. Recall that a/b means a EQUAL parts of size 1/b.  Hence ¾ is 3 parts of equal parts size ¼ , or 3 parts out of 4 equal parts.  4/3 is 4 parts of size 1/3. 
1. Chips:Beginnings:  
a. Represent the number 2/3 with chips.  

b. Why is it hard to represent 5/3 with chips?  
2. Rod diagrams: Beginnings:  In order to use this effectively, we must always make our parts to scale!
a. Using graph paper (or C. rods), draw scaled rods for the following values:

     ½, 1/3, ¼, 1/5, 1/6, 1/8, 1/9, 1/10, 1/12

b. Represent the number 2/3.
c. Represent the number ¾ so that it can be compared to 2/3. 
d. Represent the number 5/3.  

e. Use rod diagrams to determine which is bigger:  5/6 or 4/5.  
f.  Divide the ¼ rod into 3 equal parts and circle one of these.

g.  Spiral activity set 5.2, #2,3,6,7,8,9

       II. Addition- rod model
Recall that addition is the combination of 2 groups.  When working with rational numbers, you must make sure your parts are comparable in size!! 
 1.  Beginnings
a. Spiral activity set 5.3, #,3 a-f

b. Spiral activity set 5.3, #,4 a-b

c. Represent and solve the addition problem 4/3 +1/2
d. Represent and solve the addition problem 3/5 + 2/3
2.  Deeper understandings
Recall that the algorithm for adding a/b + c/d says “find a LCD and then add across top and put the LCD on the bottom.  We are going to look at why this works

4/3 +1/2 by algorithm:  LCD (2,3) =6  so convert 4/3 into a fraction with  denominator 6.  Now we have 



4/3 +1/2=  (2/2)* (4/3) + (3/3)*(1/2) = 8/6 + 3/6 = 11/6

Conceptually: This means splitting each of the 3 parts so that we have 6 and so now instead of 4 parts of size 1/3 we have 8 parts of size 1/6.  Convert ½ into a fraction with denominator 6.  Split each of the 2 parts into a total of 6, this gives ½ as 3 parts of size 1/6.  
a. Redraw your diagram of 4/3 +1/2 so that you can see each of the steps above. 

b. Break up the problem 3/5 + 2/3 in a similar manner.

III. The meaning of subtraction

Subtraction is the removal of one group from another.  When working with numbers A and B and doing the problem A-B where A BIGGER than B, we can say that it is taking the smaller group from the bigger group to make another smaller group.  THIS is not true if A = B or if A is smaller than B. 
When working with rational numbers, you must make sure your parts are comparable in size!! 
a. Spiral activity set 5.3, #,3 g-i

b. Spiral activity set 5.3, #,4 c,d

c. Represent and solve the subtraction problem 2/3 – 1/4
d. Represent and solve the subtraction problem using the take away, comparison, and missing addend models: ¾ - 1/2
Math 130

Class work 
Understanding multiplication and division of rational numbers. 
Do you work on a separate sheet of paper.   Make sure to include diagrams that are to scale!
I.The meaning of multiplication

Multiplication of rational numbers is conceptually done by recalling that: , the product a x b means a groups of size b.  So 1/3 x ¾  means 1/3 of a group of size ¾.  4/3 x 2/5 means 4/3 of a group of size 2/5. 3 x 2/5 means 3 groups of size 2/5 and 2/5 x 3 means 2/5 of a group of size 3. 
When working with rational numbers, you must make sure your parts are comparable in size!! 
1.  Beginnings
e. Spiral activity set 5.3, #5, 6

f. Represent and solve the multiplication problem 2/3 x 4
g. Represent and solve the multiplication problem 4 x 2/3
h. Represent and solve the multiplication problem 2/3 x 4/5
i. Represent and solve the multiplication problem 6/7 x 1/2

j. Represent and solve the multiplication problem ¾ x 1/2
k. Is it true that multiplication always leads to a “bigger group”?  Explain.  

2.  Deeper understandings

Recall that the algorithm for multiplying a/b x c/d says “multiply numerators and multiply denominators.  We are going to look at why this works

a. If we do the problem 2/3 x 4/5 by algorithm we get (2 x 4) / ( 3 x5)  OR 2 groups of 4 as the numerator and 3 groups of 5 as the denominator.  Look at your problem 1d again and find where the numerator and denominator appear. 

b.  If we do the problem 6/7 x ¾ by algorithm we get (6x3) / ( 7x4 )  OR 6  groups of 3 as the numerator and 7 groups of 4 as the denominator.  Look at your problem 1e again and find where the numerator and denominator appear.

II.The meaning of division

Division is the opposite of multiplication.  Where multiplication a x b produces a product P, division says “given P, if we divide by a—what is b so that a x b = P?”  This can be done in 2 ways when a is a whole number: 
Sharing    P / a

Given P things and a “kids” or groups, if we were to share the things equally then how many would each group or “kid” get?  The number of things in each group is the answer.






Measurement  P/ a

Given P things start to measure off or subtract a things at a time into separate groups.  After all P things are gone, the number of groups (each of which should have the same amount) is the answer. 

With rational numbers, if a is not a whole number then the measurement model works the most naturally!  When working with rational numbers, you must make sure your parts are comparable in size!! 
a. Represent and solve the division problem 1/3  divided by ½ using measurement.    

b. Represent and try to solve the division problem 1/3  divided by ½ using sharing.    

c. Spiral activity set 5.3, #7

d. Represent and solve the division problem 6/4.  

e. Represent and solve the division problem -6/4.  

f. Is it true that division always leads to a “smaller group”?  Explain.

g. Which types of division problems are best done by measurement?  Explain and give examples.

h. Which types of division problems can be easily done by sharing?  Explain and give examples

III. Word problems
Figuring out which operation to use can be difficult.  Interpret each problem below.  

a. There was ½ cookie left and she took ¾ of this leftover part. The portion of the whole cookie she took was?
b. There was ½ cookie left and she took ¾ of this leftover part. The portion of the leftover cookie she took was?

c. They ate 4/5 of the pizza and then split the remaining portion amongst the 6 of them. How much of a whole pizza did each get?
d. There were 5 cookies and she ate ½ of each.  How many cookies did she eat?
e. She paid 2/5 of her half of the bills.  What total portion of the bills did she pay?
f. The government used 10% of my taxes (which were 25% of my gross income) towards the military. How much of my gross income went towards the military?
g. There was 3/8 of the pizza left and she took 1/6 of it. 
h. Write a word problem that models 2/3 +1/2.

i. Write a word problem that models 2/3 -1/2.

j. Write a word problem that models 2/3 x 1/2.

k. Write a word problem that models 2/3 divided by 1/2.

