KS3-NA11-4-f1-1/p.2 of 11

Factorization of Quadratic Polynomials in One Unknown（1）

	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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Appendix 1
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Learning Unit：Factorization of Simple Polynomials-Find Out the Factors（2）

Problem Solving Series

Find Out the Factors（2）

1. There are three types of figure in the figure sheet, including the big square, the rectangle and the small square.  The length and area of each figure are as follows:

	Figure
	Length
	Area

	Big Square
	x
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x



	Rectangle
	x and 1
	x

	Small square
	1
	1


2. Cut out the figures in the figure sheet.  The polynomial 
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 can be represented by one big square, three rectangles and two small squares.  The figures can be combined into the following bigger rectangle:
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We can know from the above figure that 
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.  Thus, 
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3. As in (2), factorize the polynomials in the following questions by combining the figures into a bigger rectangle and finding out its length and width:

	Polynomial
	Factors
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	b.   
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	c.   
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	d.   
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	e.   
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4. Polynomials 3(a) to 3(c) can all be factorized into the following form:
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(i) Using your answers in 3(a) to 3(c), write down the relationship between p, q and c.
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(ii) Using your answers in 3(a) to 3(c), write down the relationship between p, q and b.
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5.
Polynomials 3(d) and 3(e) can both be factorized into the following form:
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(i) Using your answers in 3(d) and 3(e), write down the relationship between p, q and c.
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(ii) Using your answers in 3(d) and 3(e), write down the relationship between a, p, q and b.
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6.
Based on the above, factorize the following polynomials:
	Polynomial
	Factors

	a.    
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	c.    
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Learning Unit：Factorization of Simple Polynomials-Find Out the Factor（2）

Problem Solving Series

Find Out the Factor（2）（Answers）
1. There are three types of figure in the figure sheet, including the big square, the rectangle and the small square.  The length and area of each figure are as follows:

	Figure
	Length
	Area

	Big square
	x
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	Rectangle
	x and 1
	x

	Small square
	1
	1


2. Cut out the figures in the figure sheet.  The polynomial 
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 can be represented by one big square, three rectangles and two small squares.  The figures can be combined into the following bigger rectangle:
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We can know from the above figure that 
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.  Thus, 
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3. As in (2), factorize the polynomials in the following questions by combining the figures into a bigger rectangle and finding out its length and width:

	Polynomial
	Factors
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a.   
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	b.   
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	c.   
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	d.   
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	e.   
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4. Polynomials 3(a) to 3(c) can all be factorized into the following form:


[image: image44.wmf](

)

(

)

q

x

p

x

c

bx

x

+

+

=

+

+

2


(i)
Using your answers in 3(a) to 3(c), write down the relationship between p, q and c.



 
The product of p and q is equal to c.
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(ii)
Using your answers in 3(a) to 3(c), write down the relationship between p, q and b.



The sum of p and q is equal to b.
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5.
Polynomials 3(d) and 3(e) can both be factorized into the following form:
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(i) Using your answers in 3(d) and 3(e), write down the relationship between p, q and c.

The product of p and q is equal to c.
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(ii) Using your answers in 3(d) and 3(e), write down the relationship between a, p, q and b.

The product of the sum of p and a and q is equal to b.


6.
Based on the above, factorize the following polynomials:
	Polynomial
	Factors

	a.    
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	c.    
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Figure Sheet
Before the class, the teacher reminds students to bring scissors for the classroom activity.


Before the class, the teacher prepares the figures in appendix 1, as well as scissors, adhesive tapes, markers and blue tacks for the classroom activity.


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


The teacher can use the figures in appendix 1 to factorize � EMBED Equation.3  ��� from the perspective of geometry.


The teacher puts up the figures in appendix 1 on the blackboard and points out the lengths of sides and area of each type of figure:


Figure		length				Area


		Big square		 x					� EMBED Equation.3  ���


		Rectangle		 x and 1				x


		Small square	 1					1


Thus, the areas of the big square, three rectangles and two small squares can be written as � EMBED Equation.3  ���:























7.	The teacher asks students to combine these figures into a bigger rectangle and write down its length and width.
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The teacher guides students to discover that the length and width of the rectangle are � EMBED Equation.3  ��� and� EMBED Equation.3  ��� respectively.  Therefore, its area is � EMBED Equation.3  ���.  So:


					� EMBED Equation.3  ���


8.	The teacher points out that























The teacher asks students to form groups of four to five, and distribute the discussion sheet “Problem Solving Series – Find Out the Factors (2)” and the figure sheet to each group.  Students have to discuss, and thereby discover, the relationship between coefficients and factors in polynomials.  In turn, they will figure out the method of factorization.


The teacher asks students to report their findings.


11.	The teacher makes conclusion.
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