K - Polynomials, Lesson 4, Factoring the Difference of Perfect Squares (r. 2018)

POLYNOMIALS

Factoring the Difference of Perfect Squares

Common Core Standard

A-SSE.2 Use the structure of an expression to iden-
tify ways to rewrite it. For example, see x* — y4 as

(x*)? = (y?)?, thus recognizing it as a difference
of squares that can be factored as
2 2\(y2 2
(x"=y) (X" +y7) .
PARCC: Tasks limited to numerical and polynomial expressions

in one variable. Recognize 532 — 472 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 a® +9a+14 as
(a+7)(at+2).

NYSED: Does not include factoring by grouping and factoring
the sum and difference of cubes.

Next Generation Standard

Al-A.SSE.2 Recognize and use the structure of an expression
to identify ways to rewrite it.

(Shared standard with Algebra I1)

e.g.,

X=X x = x(x*-x - 1)

532 47%= (53 + 47) (53 - 47)

16x*— 36 = (4x)°'— (6)° = (4x + 6) (4x — 6) = 4(2x + 3) (2x - 3) or
16x*— 36 = 4(4x°— 9) = 4(2x + 3) (2x — 3)

-2x+ 8x + 10 = —2(x*- 4x - 5) = -2(x - 5) (x + 1)

X4+ 8- 7 = ¢+ )(XP-1) = (E+ T)(x + 1)(x - 1)

Note: Algebra | expressions are limited to numerical and poly-
nomial 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 axz2+bx+c with a lead coefficient of 1, or a com-
bination of methods to factor completely. Factoring will not
involve factoring by grouping and factoring the sum and differ-
ence of cubes.

LEARNING OBJECTIVES

Students will be able to:

1) factor the difference of perfect squares.

Overview of Lesson

Teacher Centered Introduction

- activate students’ prior knowledge
- vocabulary

- learning objective(s)

- big ideas: direct instruction entry)

- modeling

Overview of Lesson 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

Student Centered Activities

VOCABULARY

Completely factor
Perfect square binomial

Square of a number
Square root of a number
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General Rule
(a2 —b2) =(a+b)(a-b)

BIG IDEA

Examples
X' —4=(x+2)(x-2)

X' =9=(x*+3)(x*-3)

DEVELOPING ESSENTIAL SKILLS

The expression - 16 is equivalent to
a. (x+2)x-8)
b. (x-20x+5)

C.
d.

x+4x—4
(x+8)x—-8)

Factored, the expression 16x* — 259 is equivalent to

a. [4x—500x+ 59
b. (dx— 504z - 59

The expression o0x? — 100 is equivalent to
a. (Bx—10)x+ 10}
b. (Gx-10)(3x+ 10}

Factor completely: 4x” - 36ix
Which expression is equivalent to ox® — 167

b. (Sa— 8&)w - 8&)
The expression 1002° — 1 is equivalent to

C.
d.

(x— 57(8x + 29
(8x — 5)(Bx - 5y)

(3x - 100)(3%— 1)
{9x— 100%(x + 1)

a. [(Ax+4)53x-4) c. (3x+8)(3x-18)
b. (Gx-4Gx-4) d. (Gx-8)Gx-8)
If Ann correctly factors an expression that is the difference of two perfect squares, her factors could be
a. [2x+y)x— 23 c. (x—Mix-4
b, (2x+ 32x- 3 d. (Zy-510p-5)
. Which expression is equivalent to 121 — x4?
a. (x—1Dix-11) c. (Il-x)ll+x)
b, {(z+11)z-11) d. {I1-x)ll-x)
When a® - 4a is factored completely, the result is
a. f(a-2ia+2) C. alla-a4
b. ala-2)a+2) d. aig-2°
The expression x* - 3fiy* is equivalent to
a. (x—&yix—fy) c. (x+&yix—dy)
b. (x—18(x— 187 d. (x+ 180x—- 187
Which expression represents 36x* — 100y° factored completely?
& 2(0x+ 257 )(09x - 257 C. (6x+ 10y* )6z — 10y™)
b. a(3x+ 59M(3x - 57 d. (18x+ 50p™)(18x - S0y
Which expression is equivalent to &4 — x4?
a. (B-x)E-x) c. (x—8&Nx—-38)
b. (B-x)&+x) d. (x-8)ix+8)
The expression 9a~ — 645* is equivalent to
a. [Ba—3k)(a+ 8h) C. (3a—8b)(3a+ 3k

(3 - 85)(3a — 88)



a. [0+ 1(102-1) c. (50p+ 13(50m-1)

b. (10— 1){10z- 1) d. (50— 1)(50m—- 1)
14. When 9x* — 100 is factored, it is equivalent to {3x—&)(3x+ &). What is a value for b?
a. 50 c. 3
b. 10 d. 100
15. Which expression is equivalent to &1 — 16242
a. (9-Ex)9+8x) c. (9-4x)9+4x)
b. (9-&x)(9+ 2x) d. (9—-4x)9-4x)
16. One of the factors of 4x* — 9 is
a. [x+3) c. (4x-73)
b. (Zx+ % d. (x-3)
17. Factor completely: 3x* — 27
& 3(x-3)° c. Jx+3x-73)
b. 3x*-27 d. (Gzx+3Hx-9
18. Written in simplest factored form, the binomial 2x* — 50 can be expressed as
a. 2(x-5ix-15) C. (x=35)x+35)
b. 2(x-5x+ 5 d. 2x(x—50)
19. Expressed in factored form, the binomial 4a* - 9b* is equivalent to
a. [(da—38)(2a-38) C. (da—38)a+ 38
b, (Za+ 3802 - 3&) d. (Za-98)(2a+ &)
20. What is a common factor of x* -9 and x* - 5x + 6?2
a. xr+3 c. x-12
b. b ] d. xg
Answers
1. ANS: C
2. ANS: A
3. ANS: B
4. ANS:

dx(x+ Dix-3). 42" - I6x=4x(x" - 9 = 4xix+ Dix-3)

5.ANS: A 14. ANS: B
6. ANS: B 15. ANS: C
7. ANS: C 16. ANS: B
8. ANS: B 17. ANS: C
9. ANS: C
10. ANS: B 18. ANS: B
11. ANS: B 19. ANS: B
12. ANS: C 20. ANS: B
13. ANS: A
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REGENTS EXAM QUESTIONS (through June 2018)

A.SSE.A.2: Difference of Perfect Squares

When factored completely, the expression Pt -81is equivalent to

D p*+9p* -9 3)
2) (p*-9pt-9) 4)

@+ Dip+ Nip- )
B+ 3ip-3p+3p-3)

If the area of a rectangle is expressed as x*—3* then the product of the length and the width of the rectangle

could be expressed as
1) (x=3yx+3y) 3)
2) (x* — pix? + ) 4)

The expression - 16 is equivalent to
D x*+8x* -3 3)
2) (x*-8ixt -8 4)

Which expression is equivalent to 36x° - 1007
1) 4(3x- 53— 5 3)
2) 4(3x+ 53— 5 4)

Which expression is equivalent to 16x* — 367
1) 4(2x- 3(2x - 3) 3)
2) 4(Zx+3i2x-3) 4)

Which expression is equivalent to 16t — 642
1) (42* -5)° 3)
2) (zx*-3? 4)

The expression 49x% - 36 is equivalent to
D (7x-6)? 3)
2) (24.5x-13)° 4)

Which expression is equivalent to ¥yt - 1007
1) * -1 3)
2) * - smy? 4)

(x* - )" - )
(x4 ) - 9y)

(x* + 4)ix" -4
(" - i -4

2(9x = 253 9% — 25)
200x+ S3(9x - 25)

Ax—a)dx—6)
dx+ 0)4x + )

(4x + 3)(4x° - 8)
(8x° + 32)(8x" - 32)

(Tx—6)(Tx+6)
(24.5x— 18)(24 55 + 18)

O + 1037 — 10)
(* + 03 — 50)



SOLUTIONS

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

STEP 1. Factor p* -3l
pt-zl

(7 +3)(r")

STEP 2. Factor p* -2
(#2+9)(#*-2)
(pg +9J[p+3)[p—3j

PTS: 2 NAT: ASSE.A.2  TOP: Factoring Polynomials
349) ANS: 2
Strategy: Use the distributive property to work backwards from the answer choices.
a. C.
(x = 3y)x+ 3y (x* — 3x - )
o+ dxy = 3xy - 9&“’2 xt - ExEy— 3xjy+ 9}}2
x - 93"2 xt - ﬁx2y+ 9}‘2
(wrong) (wrrong)
b. d.
(' - ) + 3y (x* + y)x = )
xt 3:{2}?— 3):2}?— 9}32 x - 9x"'y+ - 9}}2
xt - 9}‘2 (wrong)
(correct)
PTS: 2 NAT: ASSE.A.2  TOP: Factoring Polynomials
350) ANS: 3

Step 1. Understand the problem as a “difference of perfect squares”, because the terms xt

squares and the operation is subtraction.

Step 2. Strategy: Use the pattern @ — &% = (@ + #)(a - &) to separate x* — 16 into two binomials.
Step3.  Execution of Strategy
2

The square root of z* is x*.
The square of 16 is 4.

2 -16 = (x* + Dix* -4
Step 4. Does it make sense? Yes. You can show that (x* + 4)(x* —4) = 2 -14 using the distributive property,
as follows:

and 16 are both perfect



(;{2+4)(x2—4)=x4+ 16
A oartraxri—16=xt+ 16

S lf=xt+ 16

PTS: 2 NAT: ASSE.A.2  TOP: Factoring the Difference of Perfect Squares
351) ANS: 2
Strategy 1.
Recognize that the expression 36x° — 100 is a difference of perfect squares. Therefore,
36x° — 100

(fx+ 10z — 10
Since this is not an answer choice, continue factoring, as follows:
(fz+ 1006z — 10)

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

Strategy 2.
Examine the answer choices, which begin with factors 4 and 2. Extract these factors first, as follows:
Start by extracting a 4 Start by extracting a 2
36ix° — 100 36x° — 100
4[ 9 - 25 2[13;&*—50]
4[3I+ 5)[3?{— 5) [2)[2) (9?{2 - 25]
(D2 3x+5(3x -5
A3x+ 51(3x-5)
PTS: 2 NAT: ASSE.A.2
352) ANS: 2
Strategy 1. Factor
1fix* — 36

4(4;:3 - 9]

4 2x+N2x-T)

Strategy 2: Recognize that 16x% - 36 appears to be a difference of perfect squares.
Recall that &* - 2* = (@ + E)(a - &).

Eliminate any answers that do not take the form of [« + &){@ — &), which leaves only one choice:
4(2x+ N2x-3)

Check:



353)

354)

355)

4(2x+ N2x -3
4[(2x+ 3)(2x- 3]

4[4x2+ﬁx—ﬁx—9]
4[4;5‘—9]

162 - 36

L oA{2x+ 3(2x- 3 = 1627 - 36

PTS: 2 NAT: ASSE.A.2  TOP: Factoring the Difference of Perfect Squares
KEY: quadratic
ANS: 3

Note that the expression 16x* - 64 is the difference of perfect squares.
a® b= g+ B)a-B)

16zt — 64 = (4x* + B)4x* - 8)

PTS: 2 NAT: ASSE.A.2 TOP: Factoring the Difference of Perfect Squares
KEY: higher power
ANS: 3

Note that 49x* and 36 are both perfect squares. Therefore, 49x* - 36 is the difference of perfect squares.
at—bi =g+ Ba-B)

49x°% - 36 = (7x+ 6)(Tx— 6)

PTS: 2 NAT: ASSE.A.2  TOP: Factoring the Difference of Perfect Squares
KEY: quadratic
ANS: 3

y* — 100 is a difference of perfect squares. All polynomials in the form of a* - b* can be factored into
[a+b)[a—b)).
vy - 100

[y2+llilj[y2—llil]

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



