The Difference of Two Squares

In Chapter 5 we listed the following three special products:
(a+b)2=(a+b)(a+b)=a2+2ab+b2
(@a—b?=(a—b)a—b)=a—2ab+ ¥

(@a+ba—b=a—b

Since factoring is the reverse of multiplication, we can also consider the three spe-
cial products as three special factorings:

a? + 2ab + b* = (a + b)?
a* — 2ab + b* = (a — b)?
a2—b=(@+bla—0b)

Any trinomial of the form a? + 2ab + b or @ — 2ab + b can be factored by the
methods of Section 4.6. The last line is the factoring to obtain the difference of two
squares. The difference of two squares always factors in this way. Again, these are
patterns you must be able to recognize on sight.

BETEIEN ractor 165 - 25

SOLUTION We can see that the first term is a perfect square, and the last term is
also. This fact becomes even more obvious if we rewrite the problem as:

16x2 — 25 = (4x)* — (5)?

The first term is the square of the quantity 4x, and the last term is the square of 5.
The completed problem looks like this:

16x% — 25 = (4x)* — (5)
= (4x + 5)(4x — 5)
To check our results, we multiply:
(4x + 5)(4x — 5) = 16x* + 20x — 20x — 25
= 16x* — 25 ]

BETEEEN ractor 364’ — L.

SOLUTION We rewrite the two terms to show they are perfect squares and then
factor. Remember, 1 is its own square, 12 = 1.

3622 — 1 = (6a)* — (1)?
= (6a + 1)(6a — 1)
To check our results, we multiply:
(6a + 1)(6a — 1) = 36a* + 6a — 6a — 1
= 36a% — 1 ]

319




o 10304 T+x)@8-%) =
Rpduig 9] — X9 — X =
2(@ « x) puedx3 ST — 6+ X9 — X =67 — (¢ — %)

:J[N$a1 aures AU U0 0] PaI0)Ie]
uaYy) pue ‘67 pa1oenqns 4,(¢ — x) papuedxa aaey pmod am d[durexa sy} Ul DHRON

Rppdung (Z+%)(8—-%)=
Jo30e [S+ (€ =DI[s - (€ -%)] =
,GSEGZ UM PGl ®) = 6F = —%)

:saxenbs oM} JO 20UATAPIP A1} 10J B[OULIO] 2 0] SUTPIOdIE 31 103
O] IM 'G ST PUB ¢ — X SIDAIIYM 1 — v WLIOJ 3} sey 3[dwrexa S|y, NOILN1OS

57 — (¢ —¥) oneg  [JEEREINZE]E

. Z(g.g.x)g:
(6 + X9 + X)§ = GF + X0€ + XS

;ferwoutny axenbs 309510d e ST surewral Je) [RIWIOULI} 2} IR} DTOU aM UYT,
"G ST YDIYM 10308 UOWIod 3sajeald ay) o Surioroe] £q urdaq ap  NOILNTOS

‘o + x0¢ + ¢ 10121 [JEEREINCEITD

] (9 — x6) = (9 — X¥6)(9 — XG) 0151010%] 9¢ + X(9 — X¥GT [BILLOULI} 3Y],

9¢ + X09 — XGC =

9¢ + X0€ — X0t — XST =

(9 — %6)(9 — x5) = (9 — x5)

et 03 Aldpmur £juo
Pa9u ap 7(9 — XG) 01 SI010B] 9¢ + X9 — XGT J1 23 01 3D ULD IM ‘SI0308J (IS
-sod [re Bunsiy £q sperwouryy Suti0)oe) 103 poyaw 3y ySno1yy utos a1052g (9)
pue ,(xg) saxenbs 10971d 93 a1e SWII) JSE] PUE 18I Y] JeY) 2DTI0U M ‘¢"9 UOT1IIS
Ul pasn amM poylawr 3y} AQ paIojoe] aq Ued [erwour) syl YSnoyl[y NOILNI0S

'9¢ + X09 — ¢X5T 101084 ¥ ATdINVX3 -

@ (A + )& = XY + %) =
(A + X) (A = %) =
2leh) = o(e¥) = o — ¥
:sTyy st wrapqoad ajardurod ayy, ‘ureSe

pa10}oe] 8q J0uUEd pue sarenbs om) Jo wins 3y st (A 4+ LX) 1030%] 2y7, ‘ureSe pa1o)
-3BJ 3q UBD 210J2I91} PUE $3IeNDS 0M] JO 35UIIPIP Y1 J]35I1 ST (A — ,X) 10108] Y],

(A + X) (A — X) =
) — o) = — ¢
15(z) ST ,4 puE (%) arenbs 103513 ay1 51,  NOILNTOS

W —wores  [IEEREIN2E]I

-Burroyoey ut surr) sases A1d
-uus sarenbs [eruourq o1 1010e]
Aayy 1eyp BurzruSooay ‘suondas
snotaaxd ur padojasap spotaw

a1]) Aq pa10)o®] 5q Ued G pue §
so[durexyg ur sauo ay) I Sfe |

-turouts} arenbs 10ay1ad ‘ar052q

PaIedIpUl AR IM S S2LON

" + %128 1m0m nog poyour
[toy a3 Sursn waty Aidnnur ust)
pue ‘sey] 31 Jury3 nof s101oej ay}
UMOP )M ) A1) pmoys nok
‘51010%] A + ,x sazenbs om1 Jo
wns a1} Yury) no Jj ‘220N

Bupoioed 9 HILJVYHD

0ze




8.4 The Difference of Two Squares

GETTING READY FOR CLASS

After reading through the preceding section, respond in your own words

_‘\g | | _andincomplete sentences.

. Describe how you factor the difference of two squares.

What is a perfect square trinomial?

How do vou know when you've factored completely?

olo|w >

Describe how you would factor 25x° — 60x+ 36.

Never confuse a single defeat with a final defeat.
—F. Scott Fitzgerald

The idea that has worked best for my success in col-
lege, and more specifically in my math courses, is to
stay positive and be resilient. I have learned that a
‘bad’ grade doesn't make me a failure; if anything it
makes me strive to do better. That is why I never let a

bad grade on a test or even in a class get in the way of
my overall success.

By sticking with this positive attitude, I have been able to achieve my goals.
My grades have never represented how well I know the material. This is
because I have struggled with test anxiety and it has consistently lowered
my test scores in a number of courses. However, I have not let it defeat me.
When I applied to graduate school, I did not meet the grade requirements for
my top two schools, but that did not stop me from applying.

One school asked that I convince them that my knowledge of mathematics
was more than my grades indicated. If T had let my grades stand in the way of
my goals, I wouldn’t have been accepted to both of my top two schools, and
will be attending one of them in the Fall, on my way to becoming a math-
ematics teacher.
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6.4 Problem Set 323

Applying the Concepts

67. Area

a.
b.
c.

What is the area of the following figure?
Factor the answer from part a.

Find a way to cut the figure into two pieces and
put them back together to show that the factoriza-
tion in part b. is correct.

68. Area

a.
b.
C.

What is the area of the following figure?
Factor the expression from part a.

Cut and rearrange the figure to show
that the factorization is correct.

Find the area for the shaded regions; then write your result in factored form.

69. 70.

b

b
a 4 %
4
a X

Getting Ready for the Next Section
Multiply each of the following:
7. a. 13 b. 22 ¢ 3 d. 43 e. 5°
72. a. (—1)° b. (—2)° c. (—3)° d. (—4)? e. (—5)°
73. a x(x*—x+1) bh. 1(x*—x+1) e (x+ 1)(2—x+1)
74, a. x(x2+x+ 1) b. —1(x2+x+1) c (x— D2 +x+1)
75. a. x(x2 —2x+ 4) b. 2(x2 — 2x + 4) e (x+ 2)(x?—2x+4)
76. a. x(x® + 2x + 4) b, —2(x? + 2x + 4) 6 (x—2)(x2+2x+4)
77. 2. x(x*—3x+9) b. 3(x* —3x+9) c. (x+3)(x*—3x+9)
78. a. x(x2+3x+9) b. =3(x2+3x+9) c. (x—3)(x*+3x+09)



