
Products 
Unit 2
Distribution
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WHAT THIS UNIT IS ABOUT

In this lesson you are going to learn how to multiply algebraic expressions. You will be learning the distributive law that applies when you multiply a polynomial by a monomial (single term). You will then learn the rules that will help you to multiply two binomials together and a binomial with a trinomial.
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You will use strips of cardboard to help you to understand why we use the distributive law to calculate algebraic products. 

You will also be calculating the areas of rectangles that have algebraic expressions instead of numbers for their lengths and breadths.

In this unit you will

· Rearrange strips of cardboard to find the product of an algebraic expression and a number. 

· Find the product of a monomial and a polynomial using the distributive law.

· Calculate the area of a rectangle that has algebraic expressions for its length and breadth.

· Calculate the square of a binomial.

· Calculate products of two binomials 

· Calculate the products of binomials and polynomials.

Activity 1

Strips of cardboard and the distributive law

How the distributive law works
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This activity is a way of explaining how expressions can be multiplied together. The activity uses strips of cardboard to represent the variables and the numbers in an expression. Variable and numbers will be represented by cardboard with different sizes and colours.

You will be using this method to see how the products of expressions can be rearranged.

EXAMPLE 1

Using a strip model to multiply 2(x + 2)
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Let x be represented by the strip with the letter x written on it,

like this:
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Let the number two be represented by two strips, each with the number 1 written on them, like this:


Then (x + 2) can be represented by :

 

And  2(x + 2) can be represented as :









 

We can rearrange this so that it is represented by:


Which can be written as 2x +4








So from the strip model of multiplication we can say that:


2(x+2) = 2x+4


EXAMPLE 2

Using a strip model to multiply 3(x - 1)


(x - 1) can be represented by :


 

And  2(x - 1) can be represented

as :










Now re-arrange these strips so that you Have the x’s together and the –1’s together:

You should be able to see the expression
3x-3





1 3(x – 1)

2 2(x + 2) –3

3 3(x + 4)

4 (a + 3) + 2


5 3(n + 2) – 4

6
3(t – 2)


The Distributive Law

The Distributive law says that when you multiply two algebraic expressions together you must multiply each term of the first expression by each term of the second expression. Then you simplify the expression by combining like terms.


1 2(a + 5)

2 3(2g + 7)


3 12(c + 6)



4 3(2z – 5)

5 2(x + 5) + 7

6 4(3a – 5) + 4

7 6(2y – 3) – 50

8 5(3b + 4) –25

9 9p + 2(3p + 4) – 5

Activity 2

Products of Binomials, an Area Model

Using the area model to square a binomial

The square of a binomial expression like (x+3)2 is the same as multiplying a binomial by itself, i.e. (x+3)2 is the same as (x+3)(x+3). If you imagine that you are trying to find the area of a square field that has a length of (x+3) it will help you to understand the rules for squaring binomials.

EXAMPLE 1

Using the area model to find (x+3)2



Let the expression (x+3)2  be represented by the area of a square field with sides of (x+3) .




The area of the field is made up of 4 separate rectangles, each with the area shown .




The total area is the sum of the four individual areas. i.e.
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EXAMPLE 2

Using the area model to find (2x-8)(3x-1)





Let the expression be represented by the area of a field with sides of  (2x-8) and (3x-1).





The area of the field is made up of 4 separate rectangles, each with the area shown .




The total area is the sum of the four individual areas. i.e.
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1 (a + 1)(a + 2) 

2 (k – 2)(3k + 4)

3 (4x – 3)(4x + 3)

4 (5pq – 7r)(7pq + 8r)

5 (x+2)(x-4)

6 (3x-1)(2x-8) 


The Distributive Law and multiplying two Binomials

Remember the distributive law always applies. This is how it works with two binomials.


1 (x+2)(x-2)


2 (2x + 3)(x-4)

3 (3d –e)(3d + e)

Multiplying a Binomial and a Trinomial
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Activity 3

Practice, Practice, Practice
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This is called the Distributive Law.





You also have a cardboard strip for –1.  A strip for –1 will cancel out one for +1.





Example	Multiply x(3+y)





First multiply x by 3 


( x x 3) = 3x


then multiply x by y


(x x y) = xy


Then simplify


x(3+y) = 3x+xy











1.1	Use the strip model to calculate the products or the following algebraic expressions. Work alone and then compare your answers with a partner.





1.2	Expand the following products using the distributive law.





The distributive law always applies, no matter how complicated the two polynomials are.





x








 x





3





  3





x








x





3





3








(x.x)


= x2





3.x


= 3x








x.3 


= 3x





3.3 


= 9





x








x





3











3x











x2





9





3x





3





� EMBED Equation.3  ���





The area model can be used to multiply any two binomials, even if they have negative numbers. Just imagine a rectangular field instead of a square one.





2.1	Use the area model to calculate the products of the following algebraic expressions. Work alone and then compare your answers with a partner.





Make sure you are always careful to obey the negative sign rules. It is very common to make mistakes with signs.





Negative signs





A negative times a positive   = a negative.


A negative times a negative  = a positive.





Example	Multiply (x+3)((x-4)





First multiply x by x     (	( x x x) = x2


And      x by –4  (	(x x -4) = -4x





Then multiply +3 x x     (	(3 x x) = 3x


And	  +3 x –4  (	(3 x –4) = -12





Then add and combine like terms


(x+3)((x-4)	= x2-4x+3x-12


		= x2-x-12

















	


x(x+y) = x2+ xy


 














2.2	Now use this law to find the products of the following binomials.





Example	Multiply (x+2)((3x2-x-6)





First multiply x by 3x2  (	(x x3x2) = 3x3


And      x by –x   (	(x x –x) = -x2


	And	   x by –6   (	(x x –6) = -6x





Then multiply +2 by 3x2 (	(+2 x3x2) = 6x2


And	  +2 x –x     (	(+2 x –x) = -2x


	And	  +2 x –6     (	(+2 x –6) = -12


Then simplify by combining like terms


(x+2)((3x2-x-6) = 3x3-x2+6x2-6x -2x-12


	        	 = 3x3+5x2-8x -12

















	


x(x+y) = x2+ xy


 














2.3	Now try the examples below.





3	Expand and Simplify the mixed examples below.





Builders laying the foundations of a house after having worked out the area, lengths and breadths of all the rooms.





You will need


Small strips of cardboard with the letter x written on them. (about per group)


Pieces of cardboard (a different size and colour) with the number 1 written on them (4 per group)


Strips of cardboard with the number -1 written on them (4 per group)





x





x





-1





-1





-1





x





  -1





-1





x





-8








3x





2x





(x+3)





(x+3)





(2x-8)





(3x-1)








3x





-8





  -1








3x.(-8) 


= -24x








(3x.2x)


= 6x2





(-1).(-8) 


= +8





(-1).2x


= -2x





2x























6x2





-2x











-24x





+8





� EMBED Equation.3  ���
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