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POLYNOMIALS
Factoring the Difference of Perfect Squares
	Common Core Standard 



A-SSE.2 Use the structure of an expression to identify ways to rewrite it. For example, see  as, thus recognizing it as a difference of squares that can be factored as . 


PARCC: Tasks limited to numerical and polynomial expressions in one variable. Recognize as a difference of squares and see an opportunity to rewrite it in the easier-to -evaluate form (53+47)(53-47). See an opportunity to rewrite  as (a+7)(a+2). 
NYSED: Does not include factoring by grouping and factoring the sum and difference of cubes. 
	Next Generation Standard
AI-A.SSE.2 Recognize and use the structure of an expression to identify ways to rewrite it. 
(Shared standard with Algebra II) 
e.g., 

 Note: Algebra I expressions are limited to numerical and polynomial expressions in one variable. Use factoring techniques such as factoring out a greatest common factor, factoring the difference of two perfect squares, factoring trinomials of the form ax2+bx+c with a lead coefficient of 1, or a combination of methods to factor completely. Factoring will not involve factoring by grouping and factoring the sum and difference of cubes. 



LEARNING OBJECTIVES
Students will be able to:  
1)	factor the difference of perfect squares.

Overview of Lesson
	Teacher Centered Introduction
Overview of Lesson
- activate students’ prior knowledge
- vocabulary
- learning objective(s)
- big ideas:  direct instruction 
- modeling
	Student Centered Activities
guided practice Teacher:  anticipates, monitors, selects, sequences, and connects student work
- developing essential skills
- Regents exam questions
- formative assessment assignment (exit slip, explain the math, or journal entry)



VOCABULARY


Completely factor
Perfect square binomial
Square of a number
Square root of a number




BIG IDEA
	
General Rule
[image: ]
	Examples
[image: ]




DEVELOPING ESSENTIAL SKILLS
	1.	The expression [image: ] is equivalent to
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	2.	Factored, the expression [image: ] is equivalent to
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	3.	The expression [image: ] is equivalent to
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	4.	Factor completely:  [image: ]
	5.	Which expression is equivalent to [image: ]?
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	6.	If Ann correctly factors an expression that is the difference of two perfect squares, her factors could be
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	7.	Which expression is equivalent to [image: ]?
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	8.	When [image: ] is factored completely, the result is
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	9.	The expression [image: ] is equivalent to
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	10.	Which expression represents [image: ] factored completely?
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	11.	Which expression is equivalent to [image: ]?
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	12.	The expression [image: ] is equivalent to
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	13.	The expression [image: ] is equivalent to
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	14.	When [image: ] is factored, it is equivalent to [image: ].  What is a value for b?
	a.
	50
	c.
	3

	b.
	10
	d.
	100



	15.	Which expression is equivalent to [image: ]?
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	16.	One of the factors of [image: ] is
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	17.	Factor completely:  [image: ]
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	18.	Written in simplest factored form, the binomial [image: ] can be expressed as
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



	19.	Expressed in factored form, the binomial [image: ] is equivalent to
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]


	20.	What is a common factor of [image: ] and [image: ]?
	a.
	[image: ]
	c.
	[image: ]

	b.
	[image: ]
	d.
	[image: ]



Answers

	1.	ANS:	C

	2.	ANS:	A

	3.	ANS:	B

	4.	ANS:	
[image: ].  [image: ]

	
5.	ANS:	A

	6.	ANS:	B

	7.	ANS:	C

	8.	ANS:	B

	9.	ANS:	C

	10.	ANS:	B

	11.	ANS:	B

	12.	ANS:	C

	13.	ANS:	A

	14.	ANS:	B

	15.	ANS:	C

	16.	ANS:	B

	17.	ANS:	C


	18.	ANS:	B

	19.	ANS:	B

	20.	ANS:	B




REGENTS EXAM QUESTIONS (through June 2018)
A.SSE.A.2: Difference of Perfect Squares

	348)	When factored completely, the expression [image: ] is equivalent to
	1)
	[image: ]
	3)
	[image: ]

	2)
	[image: ]
	4)
	[image: ]




	349)	If the area of a rectangle is expressed as [image: ], then the product of the length and the width of the rectangle could be expressed as
	1)
	[image: ]
	3)
	[image: ]

	2)
	[image: ]
	4)
	[image: ]




	350)	The expression [image: ] is equivalent to
	1)
	[image: ]
	3)
	[image: ]

	2)
	[image: ]
	4)
	[image: ]




	351)	Which expression is equivalent to [image: ]?
	1)
	[image: ]
	3)
	[image: ]

	2)
	[image: ]
	4)
	[image: ]




	352)	Which expression is equivalent to [image: ]?
	1)
	[image: ]
	3)
	[image: ]

	2)
	[image: ]
	4)
	[image: ]




	353)	Which expression is equivalent to [image: ]?
	1)
	[image: ]
	3)
	[image: ]

	2)
	[image: ]
	4)
	[image: ]




	354)	The expression [image: ] is equivalent to
	1)
	[image: ]
	3)
	[image: ]

	2)
	[image: ]
	4)
	[image: ]




	355)	Which expression is equivalent to [image: ]?
	1)
	[image: ]
	3)
	[image: ]

	2)
	[image: ]
	4)
	[image: ]







SOLUTIONS



	348)	ANS:	3
Strategy:  Use difference of perfect squares.

STEP 1.  Factor [image: ]
[image: ]
STEP 2.  Factor [image: ]
[image: ]

PTS:	2	NAT:	A.SSE.A.2	TOP:	Factoring Polynomials

	349)	ANS:	2
Strategy:  Use the distributive property to work backwards from the answer choices.
	a.
[image: ]
	c.
[image: ]

	b.
[image: ]
	d.
[image: ]




PTS:	2	NAT:	A.SSE.A.2	TOP:	Factoring Polynomials

	350)	ANS:	3
Step 1.  Understand the problem as a “difference of perfect squares”, because the terms [image: ] and 16 are both perfect squares and the operation is subtraction.  
Step 2.  Strategy:  Use the pattern [image: ] to separate [image: ] into two binomials.
Step3.   Execution of Strategy
	The square root of [image: ] is [image: ].
	The square of 16 is 4.
	[image: ] = [image: ]
Step 4.  Does it make sense?  Yes.  You can show that [image: ] = [image: ] using the distributive property, as follows:
[image: ]

PTS:	2	NAT:	A.SSE.A.2	TOP:	Factoring the Difference of Perfect Squares

	351)	ANS:	2
Strategy 1.
Recognize that the expression [image: ] is a difference of perfect squares.  Therefore,
[image: ].
Since this is not an answer choice, continue factoring, as follows:
[image: ]
Strategy 2.
Examine the answer choices, which begin with factors 4 and 2.  Extract these factors first, as follows:
	Start by extracting a 4
[image: ]
	Start by extracting a 2
[image: ]




PTS:	2	NAT:	A.SSE.A.2

	352)	ANS:	2
Strategy 1:  Factor
[image: ]

Strategy 2:  Recognize that [image: ] appears to be a difference of perfect squares.
Recall that [image: ].
Eliminate any answers that do not take the form of  [image: ], which leaves  only one choice:  [image: ]

Check:
[image: ]

PTS:	2	NAT:	A.SSE.A.2	TOP:	Factoring the Difference of Perfect Squares
KEY:	quadratic

	353)	ANS:	3
Note that the expression [image: ] is the difference of perfect squares.
[image: ]

PTS:	2	NAT:	A.SSE.A.2	TOP:	Factoring the Difference of Perfect Squares
KEY:	higher power		

	354)	ANS:	3
Note that [image: ] and 36 are both perfect squares.  Therefore, [image: ] is the difference of perfect squares.
[image: ]

PTS:	2	NAT:	A.SSE.A.2	TOP:	Factoring the Difference of Perfect Squares
KEY:	quadratic

	355)	ANS:	3
[image: ] is a difference of perfect squares.  All polynomials in the form of [image: ] can be factored into [image: ].
[image: ]

PTS:	2	NAT:	A.SSE.A.2	TOP:	Factoring the Difference of Perfect Squares
KEY:	higher power AI
image4.wmf
22

5347

-


image91.png
(2a - 3b)(2a - 3b)




image92.png
(4 — 3B)(a + 3&)




image93.png
(2a + 3B)(2a - 3b)




image94.png
(2a - 98)(2a + &)




image95.png




image96.png
5x+6




image97.png




image98.png
N




image99.png
N




image100.png




oleObject4.bin

image101.png
4x(x+ Dix-3)




image102.png




image103.png




image104.png
P+ D - 9)




image105.png
+
),
2+ Ny
-3




image106.png
Ry )




image107.png
@+ 3)p-3p+3p-73)




image108.png




image109.png
(x=3)x+ 3y




image110.png
(x* - ) - 3y)




image5.wmf
2

914

aa

++


image111.png
(x* - ) + 3y)




image112.png
(x*+
Pix-9
3y)




image113.png




image114.png
(x* + 8)(x* - 8)




image115.png
(% +4)(x* - 4)




image116.png
(x* - 8)(x* - 8)




image117.png
(x* -4z - 4)




image118.png
36x% — 100




image119.png




image120.png




oleObject5.bin

image121.png
4 3x+ 5)(3x-5)




image122.png
2(9x+ 5)(9x - 25)




image123.png
16x° - 36




image124.png
4(2x - D(2x-73)




image125.png
(4x— 6)(4x - 6)




image126.png
4(2x+ D(2x-3)




image127.png
(4x + 6)(4x + 6)




image128.png
16x* - 64




image129.png
2_g)?
(4x°




image130.png
(4x° + 8)(4x* - 8)




image6.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

322

22

2

22

2

22

2

42

–       

–  

)

     

                  

           

     – 

 

()

(

(

 

)

(

 –        

  

-=--

=+-

-=-=+-=+-

-=-=+-

-++=-=--+

+-=

xxxxxx1

534753475347

16x364x64x64x642x32x3or

16x3644x942x32x3

2x8x102x4x52x5x1

x6x7x

(

)

(

)

222

        

)()

 

()

+-=++-

7x1x7x1x1


image131.png
(8x° - 32)°




image132.png
(8x° + 32)(8x° - 32)




image133.png
49x% — 36




image134.png
(7x-6)°




image135.png
(Tx— 6)(7x + 6)




image136.png
(24.5x- 18)*




image137.png
(24.5x - 18)(24.5x + 18)




image138.png
100




image139.png
o - 10)?




image140.png
07 + 10007 - 10)




oleObject6.bin

image141.png
o - sm)?




image142.png
02 + 5007 - 50)




image143.png




image144.png




image145.png
(7+)(+-2)

(2 +9)(7+3)(2-3)




image146.png
(x- W)+ )
S
Xt -9yt

(wrong)




image147.png
(- )’ - )

r -3y - 3y o
Xt - 6xly+ 9y°
(wrong)




image148.png
(- )’ + )
X+ 3ty - 3y - 9yt
Xt -9yt

(correct)




image149.png
4
& +y)x=%)

5
X' - 9xty+ xy- 9y
(wrong)




image150.png




image7.emf
(


)


(


)


(


)


22


ababab


-=+-




     22

ababab




image151.png




image152.png
G -4 =12+ 16

o -4t 4 - 16=2t 4 16

x4+ 16




image153.png
362° - 100
(6x+ 10)(6x~ 10)




image154.png
(6x+ 10)(6x - 10)
(203x+9)) (2032~ )
4(3x+5)(3x-5)




image155.png
362° - 100

4(3x-25)

A(3x+ 5)(3x - 5)




image156.png
362° - 100
218 50)
@@ [sx’ - zs]

(2)(2)(3x+5)(3x-5)
4(3x+ 5)(3x-5)




image157.png
16x° - 36

4[4x’ - 9]

A(2x+ 3)(2x-3)




image158.png
(a+ &) (a-5)




image159.png
A(2x+ 3)(2x-3)
[ (2x+ 3)(2x-3)]

A 457+ 63619

4[4x’—9]

162% - 36
4x+ D(2x—





image160.png
at-b =@+ B)a-b)
16x* - 64 = (4x° + 8)(4x* — )




image8.emf
(


)


(


)


(


)


(


)


2


422


422


933


xxx


xxx


-=+-


-=+-




     

2

422

422

933

xxx

xxx






image161.png
49x°




image162.png
at-b =@+ B)a-b)
49x% - 36 = (Tx + 6)(Tx - 6)




image163.png




image164.png
(a+B)(a-5))




image165.png
¥t -100

[y’+ m][y’— m]




image9.png




image10.png
(x+ 2)(x—8)




image11.png
(x+4)(x—4)




image12.png
(x—2)(x+8)




image13.png
(x+ 8)(x—8)




image14.png
16x° - 25°




image15.png
(4x = 5y)(4x + 59)




image16.png
(8x— 5y)(8x + 5)




image17.png
(4x = 5y)(4x - 59)




image18.png
(8x— 5y)(8x - 5)




image19.png
9x2 - 100




image20.png
(9x— 10)(x + 10)




image21.png
(3x - 100)(3x - 1)




image22.png
(3x— 10)(3x+ 10)




image23.png
(9x— 100)(x + 1)




image24.png
4x3 - 36x




image25.png
9x2 — 16




image26.png
(Gx+4)(3x—-4)




image27.png
(3x+ 8)(3x - 8)




image28.png
(3x—-4)(3x-4)




image29.png
(3x—8)(3x-8)




image30.png
(2x+y)(x— 2y)




image1.wmf
44

xy

-


image31.png
(x—4)(x-4)




image32.png
(2x+ 3y)(2x - 3y)




image33.png
(Zy-5)y-15)




image34.png
121 - x°




image35.png
(x—11)(x—11)




image36.png
(11 =211 +x)




image37.png
(x+ 11)(x—11)




image38.png
(11-2)(11-x)




image39.png




image40.png
(@—2)a+2)




oleObject1.bin

image41.png
2 (a-4)




image42.png
ala — Da+ 2)




image43.png
ala-2)°




image44.png




image45.png
(x — 6y)(x - 6y)




image46.png
(x+ 6y)(x — 6y)




image47.png
(x— 18y)(x— 18y)




image48.png
(x+ 18y)(x— 18y)




image49.png
36x° - 100y°




image50.png
2(0x + 2597 )(9x - 250°)




image2.wmf
2

22

2

()()

xy

-


image51.png
(6x+ 10y )(6x — 10y°)




image52.png
4(3x + 57 )(3x - 55°)




image53.png
(18x+ 50y°)(18x — 50y°)




image54.png
64 — x°




image55.png




image56.png
(x—8)(x—8)




image57.png
(B8-2x)(B+x)




image58.png
(x—8)x+8)




image59.png
9g? —
6ah?




image60.png
(9 — 8B)(a + 8&)




oleObject2.bin

image61.png
(3@ — 8B)(3a + 8h)




image62.png
(9 — 8B)(a — 8&)




image63.png
(3@ - 88)(3a - 8h)




image64.png
100%% - 1




image65.png
(107 + 1)(102 - 1)




image66.png
(507 + 1)(50 - 1)




image67.png
(10— 1)(102 - 1)




image68.png
(507 — 1)(50 - 1)




image69.png
(3x—-B)G3x+ &)




image70.png
81— 16x2




image3.wmf
2222

()()

xyxy

-+


image71.png
(99— 8x)(9 + 8x)




image72.png
(9 —4x)(9 + 4x)




image73.png
(9—8x)(9 + 2x)




image74.png
(9—4x)(9 - 4x)




image75.png




image76.png




image77.png




image78.png
(2x+3)




image79.png




image80.png
3x2 — 27




oleObject3.bin

image81.png
3x-3)°




image82.png
3z +3)(x-13)




image83.png
3 - 27)




image84.png
(3z+3)(x-9)




image85.png
2x2 - 50




image86.png
2(x=5)x-15)




image87.png
(x=5)x+5)




image88.png
2x=-5)x+5)




image89.png
2x(x - 50)




image90.png
4a? — 9p?




