Math 130

Class work 
Understanding signed numbers and operations on them. 
Do you work on a separate sheet of paper.   Make sure to include diagrams that are to scale!
I.Representing signed numbers
Using chips, we assign one color as “negative” and the other as “positive”.  Your book uses red chips as negatives and black chips as positives. Using the number line, a forward leap is positive and a backward leap is negative.
1. Chips:Beginnings:  In order to use the chip model effectively, we must understand the “zero principle”.  This principle is also step one when teaching algebra.  The zero principle states that 1 red and 1 black make zero.  

a. Represent the number 5. 

b. Represent the number -7. 

c. Extend the zero principle to show that 5 black chips and 5 red chips make zero. 

d. Given the collection, 7 black chips and 4 red chips- use the zero principle to find its value.

e. Given the collection, 7 red chips and 4 black chips- use  the zero principle to find its value. 

1. Number line: Beginnings:  In order to use the number model effectively, we must understand the “zero principle”.  This principle is also step one when teaching algebra.  The zero principle states that 1 leap forward and 1 leap backward make zero.  

a. Represent the number 5. 

b. Represent the number -7. 

c. Extend the zero principle to show that 5 forward leaps and 5 backward leaps make zero. 

d. Given the collection, 7 forward leaps followed by 4 backward leaps- use the zero principle to find its value.

e. Given the collection, 7 backward leaps followed by 4 forward leaps - use  the zero principle to find its value. 
I. Addition

Recall that addition is the combination of 2 groups.  When working with whole numbers, you can think of it as making a bigger group from 2 smaller groups.  This is not true with signed numbers!!  

1.  Chip model. 

a. Represent and solve the addition problem 3+4

b. Represent and solve the addition problem -3 +4. 

c. Represent and solve the addition problem 3+-4

d. Represent and solve the addition problem -3+-4

e. Is it true that addition always leads to a “bigger group”?  Explain.
2. Number line model. 

a. Represent and solve the addition problem 3+4

b. Represent and solve the addition problem -3 +4. 

c. Represent and solve the addition problem 3+-4

d. Represent and solve the addition problem -3+-4

II. The meaning of subtraction

Subtraction is the removal of one group from another.  When working with whole 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. 
Subtraction heavily relies on the zero principle!  You cannot “take away” what you do not have. Also recall you have 3 models you can follow:  take away, comparison, and missing addend. 

1.  Chip model.  Use whatever model you find natural unless told to do otherwise.
a. Represent and solve the subtraction problem 3 – 4 using the take away, comparison, and missing addend models.
b. Represent and solve the subtraction problem -3 - 4. 

c. Represent and solve the subtraction problem 3 - -4

d. Represent and solve the subtraction problem -3 - -4 using the take away, comparison, and missing addend models.
e. Represent and solve the subtraction problem 5 - 4

f. Represent and solve the subtraction problem -5 - 4. 

g. Represent and solve the subtraction problem 5 - -4

h. Represent and solve the subtraction problem -5 - -4

i. Is it true that subtraction always leads to a “smaller group”?  Explain.

j. Give examples of a problem that is most easily solved using the:  take away model.

k. Give examples of a problem that is most easily solved using the: 

Comparision model.

l. Give examples of a problem that is most easily solved using the: 

Missing addend model. 

2. Number line model. 

a. Represent and solve the subtraction problem 3 - 4

b. Represent and solve the subtraction problem -3 - 4. 

c. Represent and solve the subtraction problem 3 - -4

d. Represent and solve the subtraction problem -3- -4

III. The meaning of multiplication

Multiplication of whole numbers is repeated addition or skip counting.  When working with whole numbers, the product a x b literally means adding b to itself a times--- b+b+b+b+…+b.  So 3 x 2  means 2+2+2. With signed numbers, this interpretation is fine if the problem has positive a.  Like 2 x -3. 

When a is negative, we must look at multiplication iIn its broader sense.  Multiplication is “a groups of b things each”.  Hence, -3 x 2 means take away 3 groups of 2 black chips and -3 x -2 means take away 3 groups of 2 red chips. 

Multiplication also relies heavily on the zero principle!

1.  Chip model.  Use whatever model you find natural unless told to do otherwise.
a. Represent and solve the multiplication problem 3 x 4 . 

b. Represent and solve the multiplication problem 3 x -4 . 

c. Represent and solve the multiplication problem -3 x -4.

d. Represent and solve the multiplication problem -3 x 4.

e. Represent and solve the multiplication problem -3 x 2.

f. Represent and solve the multiplication problem -3 x -2.

g. Is it true that multiplication always leads to a “bigger group”?  Explain.

2. Number line model. In a x b, when a is negative, it means “a backward leaps”.
a. Represent and solve the multiplication problem 3 x 4 . 

b. Represent and solve the multiplication problem -3 x 4

c. Represent and solve the multiplication problem -3 x -4.

d. Represent and solve the multiplication problem -3 x 4.

IV. 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:

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 signed numbers, if a and b are opposite signs then we must carefully interpret the problem and use the zero principle and the appropriate model:  sharing or measurement.

1.  Chip model.  Use whatever model you find natural unless told to do otherwise.  State which model you are using.
a. Represent and solve the division problem 6/3.  

b. Represent and solve the division problem -6/3.  

c. Represent and solve the division problem 6/-3.  

d. Represent and solve the division problem -6/-3.  

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

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

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

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

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

