Using CAS and algebra tiles with Expanding and factoring trinomials
Curriculum Expectations:
MFM2P

– expand and simplify second-degree polynomial expressions involving one variable that consist of the product of two binomials [e.g., (2x + 3)(x + 4)] or the square of a binomial [e.g., (x + 3)2], using a variety of tools (e.g., algebra tiles, diagrams, computer algebra systems, paper and pencil) and strategies (e.g. patterning);

– factor binomials (e.g., 4x2 + 8x) and trinomials (e.g., 3x2 + 9x – 15) involving one variable up to degree two, by determining a common factor using a variety of tools (e.g., algebra tiles, computer algebra systems, paper and pencil) and strategies (e.g., patterning);

– factor simple trinomials of the form x2 + bx + c (e.g., x2 + 7x + 10, x2 + 2x – 8), using a variety of tools (e.g., algebra tiles, computer algebra systems, paper and pencil) and strategies (e.g., patterning);

MPM2D

expand and simplify second-degree polynomial expressions [e.g., (2x + 5)2, (2x – y)(x + 3y)], using a variety of tools (e.g., algebra tiles, diagrams, computer algebra systems, paper and pencil) and strategies (e.g., patterning);

– factor polynomial expressions involving common factors, trinomials, and differences

of squares [e.g., 2x2 + 4x, 2x – 2y + ax – ay, x2 – x – 6, 2a2 + 11a + 5, 4x2 – 25], using a variety of tools (e.g., concrete materials, computer algebra systems, paper and pencil) and strategies (e.g., patterning);

MBF3C
 – expand and simplify quadratic expressions in one variable involving multiplying binomials [e.g., 1/2 x + 1(3x – 2)] or squaring a binomial [e.g., 5(3x – 1)2], using a variety of tools (e.g., paper and pencil, algebra tiles, computer algebra systems);

 – factor trinomials of the form ax2 + bx + c , where a = 1 or where a is the common factor, by various methods;

MCF3M
- represent situations (e.g., the area of a picture frame of variable width) using quadratic expressions in one variable, and expand and simplify quadratic expressions in one variable  [e.g., 2x(x + 4)-(x+3)2 ]
- factor quadratic expressions in one variable, including those for which a≠1 (e.g., 3x2+ 13x – 10), differences of squares (e.g.,4x2 – 25), and perfect square trinomials (e.g., 9x2 + 24x + 16), by selecting and applying an appropriate strategy
QF1.05  determine, through investigation, and describe the connection between the factors used in solving a quadratic equation and the x-intercepts of the corresponding quadratic relation 
[image: image4.bmp]
Throughout this investigation, you will be using the TI-89.  At the start of each problem set you will need to set up the calculator

· Turn the calculator on and press ( to get to the home screen

Below is a description of the screen
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· Press ((( to clear the History Area and the Entry Line

· Press (((( to star a New Problem
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Part A – Expanding a binomial times a binomial
	Trinomial
	Expansion
Using Alge-tiles™
	Expansion
Using CAS

	(x + 2)(x + 1)
	Illustration:

Area:
	

	(x + 2)(x + 2)
	Illustration:

Area:
	

	(x + 2)(x + 3)
	Illustration:

Area:
	

	(x + 2)(x + 4)
	Illustration:

Area:
	


Expand  (x + 2)(x + 1)


1.  Using Alge-tiles™

· Place (x +2) as the length and (x+1) as the width on the outside edges of the tablet

· Complete the inside square

· Write the resulting tiles used

2. Using the TI-89

· Press (((((((((((((
· Record your answer in the table

3. Complete the table for the remainder of the functions

4. Describe the patterns in the solutions using the manipulatives and CAS
5. The next expression in the pattern would be (x + 2)(x + 5)

i. Predict the  expansion

ii. verify your prediction on the calculator.

6. How are the numbers that appear in the trinomial related to the numbers that appear in the expression?

7. How are the numbers that appear in the trinomial  related to the numbers that appear in the expression?

8.  Without manipulatives, complete the following table.

	Trinomial
	Factored Form

Using CAS

	(x + 2)(x - 3)
	

	(x - 2)(x - 4)
	

	(x - 3)(x + 2)
	

	(x + 3)(x + 7)
	


9.  Verify your answers using CAS

Problem Set
A. Expand the following.

	1.  (x + 3)(x + 4)


	2.  (x – 3)(x + 4)
	3.  (x – 2)(x – 3)

	4.  
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	5.  (x – 3)2
	6.  (2x + 3)(3x – 1)

	7.  4(x – 2)2

	8.  5(3x – 1)2
	9.  
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B. Using the formulas for area and perimeter of a rectangle, find the area and perimeter of the rectangle shown.





C. Using your skills of binomial multiplication expand the following.
1. y = (x – 3)(x + 5)

2. y = 2(x – 3)2 + 5

3. y = –3(x + 1)2 + 
[image: image3.wmf]2

1

  
Part B - Factor trinomials of the form ax2 + bx + c , where a = 1
	Trinomial
	Factored

Using Alge-tiles™
	Factored Form

Using CAS

	x2 + 5x + 6
	Illustration:

Area:
	

	x2 + 6x + 8
	Illustration:

Area:
	

	x2 + 7x + 10
	Illustration:

Area:
	

	x2 + 8x + 12
	Illustration:

Area:
	


Factor  x2 + 5x + 6

10.  Using Alge-tiles™

· Use one x2 –tile, five x-tiles, and six 1-tile as shown

· Arrange the tiles to form a rectangle.  Sketch your rectangle in the chart.

· Write the length of the rectangle as a binomial

· Write the width of the rectangle as a binomial

· Write the area of the rectangle as a product of the length and width.

· Record the area in the chart


11.  Using the TI-89

· Press (((((((((((((( 

· Record your answer in the table

12. Complete the table for the remainder of the functions

13. Describe the patterns in the solutions using the manipulatives and CAS

14. The next trinomial in the pattern would be x2 + 9x + 14

i.  Predict the factor of this trinomial

ii. verify your prediction on the calculator.

15. How are the numbers that appear in the factors related to the numbers that appear in the trinomial?
16. Without manipulatives, complete the following table.

	Trinomial
	Factored Form

Using CAS

	x2 – 4x + 3
	

	x2 + 5x - 6
	

	x2 – 6x + 9
	

	x2 + 7x + 12
	


      17.  Verify your answers using CAS

Problem Set

	(a)  x2 – 3x – 4 


	(b)  x2 – 11x + 28
	(c)  x2 + 7x + 12

	(d)  x2 – 4x – 32 


	(e)  x2 – 13x + 42
	(f)  x2 – 4x + 4



























































<catch 3.6-calc2>





History Area


Lists entries and answers you have entered





Toolbar


Press ( etc. to display menus for selecting operations





Last Answer


Results from your last entry





Last Entry


Your last entry





Entry Line


Where you enter expressions or instructions





<catch 3.6-calc1>







































































































































































































































































3x - 2





2x + 1





2x + 1





3x - 2








_1216710529.unknown

_1216710589.unknown

_1216709433.unknown

