Planning Guide: Integers

Sample Activity 2: Multiplication of Integers

The following activities explore multiplication of integers using a number line, integer tiles and patterns.

Note:
Multiplication by a positive first factor is thought of as repeated addition (as illustrated in Activities 2a and 2b). Multiplication by a negative first factor is thought of as repeated subtraction (as illustrated in Activities 2c and 2d)
(Van de Walle and Lovin 2006, p. 145).
a.
Number line

You have no money and borrow $2 each day for three days. What is your total debt at the end of the third day?







(+3) × (–2) = (6)

"Positive 3 sets" of –2 means to add 3 sets of –2 to zero.

My total debt is –$6.

b.
Integer tiles

( White (–)
 Red (+)

A debt of $2 is shown by (–2).  The number of days is shown by (+3).

(+3) × (–2) =

(  (  ( first day (–2)

(  (  ( second day (–2)

(  (  ( third day (–2)

(+3) × (–2) = (–6)

c. This activity illustrates multiplication with a negative first factor, again with the use of a number line.
You remove 3 debts of $2. What is your gain or loss by this action?






(–3) × (–2) = (+6)

"Negative 3 sets" of –2 means to subtract 3 sets of –2 from zero.



My gain is +$6.

d.
This activity illustrates multiplication of a negative first factor using integer tiles and the Zero Principle.

We can also use integer tiles to solve the problem.

( White (–)
 Red (+)

(–3) × (–2) = ?  This can be read as "Remove 3 groups of (–2)." We put zeros in the circle so that 3 groups of (–2) can be removed from the circle.



















(–3) × (–2) = (+6)

( White (–)
 Red (+)

The circle below is a working space.  Use integer tiles to solve each of the multiplication questions below.


(+2) × (–3) = ____


(–2) × (+3) = ____


(–2) × (–3) = ____

e.
Multiplying Integers Using Patterns

We can also learn how to multiply integers by using patterns.  For example, we can use a pattern to solve the following problem.

You remove 3 debts of $2.  What is your gain or loss by this action?

This problem can be represented by the following:

(–3) × (–2) = ?

We know: 
(+3) × (–2) = (–6).

We also know:
(+2) × (–2) = (–4).

We also know: 
(+1) × (–2) = (–2).

We also know: 
(0) × (–2) = 0.

Following a pattern,
(–1) × (–2) = (+2).

Similarly, 
(–2) × (–2) = (+4).

Therefore,
(–3) × (–2) = (+6).

My gain is +$6.
Note: 
At some point in the discussion of these activities, students should discover that when integers with the same sign are multiplied together, the answer is positive. They should also discover that when integers with different signs are multiplied together, the answer is negative. Some suggested questions that you might ask include:

1. What pattern is being formed as we continue the multiplication?

2. Does the pattern continue in both directions?

3. What do you notice about the signs of the integers being multiplied and the answers?

4. What conclusions can you make about the multiplication of integers?

























(    	


(    	


(    	


(    	


(    	


(    	




















(    	zero


(    	zero


(    	zero


(    	zero


(    	zero


(    	zero




















When we added (–2), we moved to the left on the number line. Since subtracting is the opposite of addition, we must move to the right on the number line when we subtract (–2).











(–2	 –1	   0	   1	  2	   3	  4	5	6       7(


	       Subtract (–2)


       Subtract (–2)


	          Subtract (–2)





Start	 Finish





(–7	–6	 –5	 –4	–3	 –2	–1	0	 1	2(


	First day


	Second day


	 Third day





 Finish	Start








www.LearnAlberta.ca 

Page 1 of 4
© 2008 Alberta Education

