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Cross Method

	Key Stage
	：
	3

	Dimension
	：
	Number and Algebra

	Learning Unit
	：
	Factorization of Simple Polynomials

	Basic Competency
	：
	KS3-NA11-4

Use the cross method to factorize expressions of the form 
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, where a is 1 or a positive prime number less than 5 and c is an integer numerically not greater than 20


Introduction：
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1.	The teacher revises with students the relationship between factorization and expansion, for example:
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The teacher shows the example � EMBED Equation.3  ���, and asks students whether this polynomial can be factorized into the form of � EMBED Equation.3  ��� by the above identities.  The teacher can discuss the question with students.


To begin with, the teacher can ask students to think about the term � EMBED Equation.3  ��� in � EMBED Equation.3  ��.  �Since the coefficient of � EMBED Equation.3  ��� is 1, � EMBED Equation.3  ��� can be rewritten as � EMBED Equation.3  ���.


Then, ask students to think about the constant term in � EMBED Equation.3  ���, and find out the possible combinations if +2 is factorized into two factors.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


Thus, it can be seen that the above polynomial can be factorized into � EMBED Equation.3  ��� or � EMBED Equation.3  ���.


The teacher then introduces the concept of cross method：Given that the coefficient of � EMBED Equation.3  ��� is 1 and the constant term is +2, we can use the cross method to test the above results:


� EMBED Equation.3  ���		+1					� EMBED Equation.3  ��� 	 -1


� EMBED Equation.3  ���		+2					� EMBED Equation.3  ���	 -2


           +� EMBED Equation.3  ���	+2� EMBED Equation.3  ��� = +3� EMBED Equation.3  ���			-� EMBED Equation.3  ���	 -2� EMBED Equation.3  ��� = -3� EMBED Equation.3  ���


Since in � EMBED Equation.3  ���, the coefficient of term � EMBED Equation.3  ��� is +3, � EMBED Equation.3  ��� can be factorized into � EMBED Equation.3  ���.


The teacher can also list the possible factor pairs:


x		+1			-1


								x		+2			-2


Sum of products of diagonal pairs = +3x	   -3x





		Therefore, � EMBED Equation.3  ���=� EMBED Equation.3  ���











�





The teacher shows another example: factorize � EMBED Equation.3  ���：


Since the coefficient of � EMBED Equation.3  ��� is 1, � EMBED Equation.3  ��� can be written in the form of  � EMBED Equation.3  ���.


The constant term in � EMBED Equation.3  ��� is +7.  Possible combinations when +7 is factorized into two factors:


� EMBED Equation.3  ���


				� EMBED Equation.3  ���


We can test it with the cross method:


x		+1			-1


								x		+7			-7


Sum of products of diagonal pairs = +8x		   -8x


Since the coefficient of the � EMBED Equation.3  ��� term in � EMBED Equation.3  ��� is –8, � EMBED Equation.3  ��� can be factorized into � EMBED Equation.3  ���.


Thus, � EMBED Equation.3  ���=� EMBED Equation.3  ���.


The teacher shows another example: factorize � EMBED Equation.3  ���：


x		+1		+2		+3		-1	


						x		-6		-3		-2		+6		


Sum of products of diagonal pairs = -5x	   -x	   +x	   +5x	   	  


Thus, � EMBED Equation.3  ���=� EMBED Equation.3  ���


Depending on the students’ progress, the teacher can guide students to acquire skills of using cross method to factorize polynomials in increasing difficulty levels.  The teacher may follow the list below:


i.	� EMBED Equation.3  ���  [� EMBED Equation.3  ���]


ii.	� EMBED Equation.3  ���	[� EMBED Equation.3  ���]


iii.	� EMBED Equation.3  ���	[� EMBED Equation.3  ���]


iv.	� EMBED Equation.3  ���	[� EMBED Equation.3  ���]


v.	� EMBED Equation.3  ���	[� EMBED Equation.3  ���]


vi.	� EMBED Equation.3  ���	[� EMBED Equation.3  ���]


10.	The teacher makes conclusion.
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