"A30 APPENDIXA Review -~ !

) 1 Factor the Difference of Two Squares and the Sum
and Difference of Two Cubes

When you factor a polynomial, first check for common monomial factors. Then see
whether you can use one of the spec1a1 formulas discussed in the previous section, in

»

Difference of Two Squares @t — b= (a—b)(atbh)

* Perfect Squares g + 2ab + B2 = {a + b)*
@ —2ab + b* = (a — b)?
Sum of Twe Cubes - B+ b= (a+b)(a—ab+b?) R
Difference of Two Cubes @~ b = (a—b) (& +ab+bY) -

o - .- LA weshara aic a cnnetant T5F
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STEP 1: Find the value of AC. o '

- StEp.2:: Find integers whose product is AC-that add: up to'B. That is; fmd a. and
bsuch thatab = ACanda + b = B. : :

' jSTE?S"WnteAx tBx+C=  Ax? +ax + by + C
- STER 4:- Factor this last expressmn by groupmg

[ EXAMPLE 2 J Factoring the Difference of Two Sguares
) Factor completely: 2 — 4 '
Solution  Note that x2 — 4 is the difference of two squares, x*and 22,
| X*—4= (x_ﬂz.)(x+é)
&
FEXAW!PLE 3 j Factoring the Difference offwo Cubes
. Factor completely: x* — 1
| Solution  Because x* — 1isthe difference of two cubes, x* and P, -
B-1=-DEE+x+ 1)
) 5]
o [ EXAMPLE 4 J Factoring the Sum of Two Cubes
' Factor completely: x> + 8
Solution = Because x° + 8 is the sum of two cubes, x* and 22,
| P8 (x+2) (2~ 2x+4)
) { | : | o

( A3 )Assess Your Understanding

Concepts and Vocabulaty

1. The polynormial 2t —2x% + 13x% — Sisof degree _ . 4. True or False 4x*is a monomial of degrec -2.
The leading coefficientis __. ~ . 5. True or False The degree of the product of iwo nor
2. (2-4)(F+4) = . ' polynomials equals the sum of their degrees.

3 (x -2} x4y = 6. True or False (x+a)(x2+ax+a) =% +

__ﬁ-_u——.




e

kill Buitding

SECTION A3 Polynomials  A31

ononial, If it is not a monomial, state why not,

7, 27 8. —4);_2 C9, %

12, 5:%° 13 14, -2
y 8.5 )

17, 3% - 5 18, 1 - 41 . 19. 5

zz.§+2 23, 2% — V2

5e Problems 27-46, add, subtract, ormzdaply as indicated. Express
37 (2 + 40+ 5+ (B —3)

29, (% — 26 + 5S¢ + 10).— (2 — dx +3)
AL, (65 + 2+ x) + Gxf — 0+ 3 '
B0 - 3x + 1)+ 208 +x—9)

'35, 6(\, + 22— 3) — 428 - 3P

37 (x —xt D+ @25 - ®*+ 1)
39, 9(y2 — 3y + 4) — 601 — )

41, xG2 +x — 4) ‘

—2x%(4x> + 5)

L (x + D? +21'-4)

36 (2x—HEx+ 1)
9, (—x — 2)(—2x — 4)
2, (2x + 3y)(x — ¥)

5 (x— T +7
6. (3¢ + 2)(3x — 2) NG (x+ 4R
mw -9 AR 72 (x — 5.

M. (5x — 3)(5x +3) 78, (2x — 3
T (x4 p)x = y)

80, (3x + 4y)(3x — 4y) 81 (x + y)?
3, (x — 2p)° 84, (2r + )
24+ 1) 87, (2x 4 1)°

39 4% — 3% + x + 1 dividedbyx 1 2

31, 4x° — 3x* + x + 1 divided by x*

33, 5x* - 3% + x + 1divided by x* + 2

L 4x® — 3 + x + Ldivided by 22 —~ 1

L 2t — 3% + x + 1divided by 2% + x + 1
. —4x® + x% — 4 divided by x — 1

. 1 — 2% + M divided by x* + x + 1

. x> — & dividedbyx — a

24, 102 + 2

Problems 47-64, mdnply the po!yncmm]s using the FOIL, method. Express your answer as a

x +2)x + 4) 48 (x + D+
0, (3x + D(2x + 1) 5L (x — 4)x £ 2)
3 (x - 3)x—2) 54, (x - S)x - 1)

57, (—2x + 3(x — 4)
60, (-2x — H(G - x)
( —2x ~- 39)(3x + 2y)

Problems 65-88, nuiitiply the polynomials using the special product formuias. Express
: 66, (x — D(x + 1)

78. (x + 3y)(x — 3y)

Problems 7-16, tell whether the expression is a monomial. If it is, name the variable(s) and the-coefficient and give the degree of the

10, -2 1L —2xy?

15, 2+ )° 16, 3x* + 4

w1 Problems 17— 26 telt whether the erpress:on isa polynomml Ifitis, give jts degree. If it is not, state why not.

20, —w 21, 3% — 3
- x
P+ : o2 -1
25, 213 26, T2
¥ —1 *+x+1

your answer as a single pol ynomial in standard form.

28, (P +3+ 2+ (P -dvtd)

30. (2 -3 —4) - -3 +x+3)

32, (100 — 8% + (3 =242+ 6)

34, 22+ x A1)+ (-5E-x+2)

36, 8(dx - 32 — 1) — 6(4x> + 8x — 2) )
3B P+ 1) - @ +5) P tx-2)

40, 8(1 — ) ALy Y %)

42, 4 - x+2)

@R 533 - 4

46, 2x - N +x + 1)
single polynomial in staridard form.
(49) (2x + S)x +2)
52, (x + H)(x — 2)

NGs) (2x + 3 - 2)

58, (-3x - Dx+ 1)

61 (x — 29)(x + )

64, (x — 3y)H—2x +)

N 67 (2 + 32 - 3)
70. (x + 5)°
G Gx + HEx - 9
76. (3x — 4)?

N 79. 3x + y)Bx ~ ¥)
82, (x -y

g5, (-2

Gx — 2y

5z Problems 89-104, f nd the quotient and the remainder. Check your work by verifying that
(Quot:ent)(Dzwsar) + Remainder = Dividend

90, 3x* — ¥* + x - 2divided by x + 2

92, 3x% — % + x — 2 divided by x?

94, 5¢* — a* + x — 2 divided by 2% + 2

96, 327 — 2% + x — 2 divided by 3x* — 1

98. 3x% — x* + 1 — 2 divided by‘ arrx+1
100, —3x* ~ 2x — 1 divided by x — 1

102. 1 - x* + x* divided by x? — x + 1

104, x* -~ ¢’ divided by x — a

your answer as a single polynomial in standard form.
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Completing the Square ‘_
Identifii“the coefficient of the first-degree term. Multiply this coefficient by %
and then square the result. That is, determine-the value of & in +* + bx and . -

: 1
=b
compute (2 )

[ EXA M:PLE_j i 9 ] Compieting the Squa;.i'e

Determine the number that must be added to each expression to complete the
square. Then factor the expression.

Start Add’ " Result Factored Form

Note that the factored form of a perfect square is either

b\? b\? b)2 ( p\?
2 5Y _[{,.2 2 _ Yy .2
X +bx+(2) (J,+2) or X bx+(2 2)

==-]oW WOrPK promLEM 69

Are you wondering why making an expression a perfect square is called

“completing the square”? Look at the square in Figure 24. Its area is (y + 4)2

- The yellow area is y* and each orange area is 4y (for a total area of 8y). The sum of

these areas is y* + 8y. To complete the square, we need to add the area of the green
region: 4+4 = 16.As a result, y* -+ 8y + 16 = (y + 4)%

Ja.4 | Assess Your Understanding

Concepts and Vocabulary

1 If\factor_ed completely, 3x> - 12x = ' . 3. True or False The polynomial +* + 4 is prime.

2. If a polynomial cannot be written as the product of two other 4. True or False 3x° — 2x% — 6x + 4 = (3x —2)(x? + 2).
polynomials (excluding 1 and —1), then the polynomial is said :
to be

Skill Building

% In Problems 5-14, factor each polynomial by removing the common monomml factor.

S5 346 6.Tx—14 7% a8 +a 8. ax —a
%P+ a2ty ' 10, — 2%+ x 16 222 - 2 12, 3¢ - 3x
13. 3x%y — 6xy? + 12xy 14, 6067y — 48y + TPy
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'In Problems 15-22, factor the difference of o sqiiares.

N 15 4% 1 16. 2 — 4 R | 18, 9% — 1
@) - 16 \ 20, 2 — 25 @mﬁw 22, 362 — 9~
In Problems 23-32, factor the perfect squares.
23, ¥+ 2+ 1 24, 2 —4x + 4 &2—5.‘x7'+4x+4 @x1—2t+1
27, ¥% - 10x + 25 28, x% + 10x + 25 29, 437 + 4x + 1 30, 92 + 6x + 1
3L 162+ 8+ 1 32, 25 +10x + 1
In Problems 33-38, factor the sui or difference of twg cuibes.
" 33027 34, &+ 125 @.ﬁ +27 36,27 — &° 37 85 + 27 64 — 27%°
In Problems 39-50, factor each polynoniial. - .
S @)+ 51+ 6 40,2+ 6x 48 @D +7x+6
42, 3 +9r+8 (43) 5 + 7x + 10 44, 3* + 1x + 10
x2 - 10x + 16 46. 1 — 17x + 16 (s -8
3. 2 — 2x - 8 x2+7x—3 . 50, ¥ + 2% — 8
In Problems 51-56, factor by grouping. '
“, $1.2@ 4 dx +3x+6 - § 52 3 — 3x + 2x — 2
53, 22— dx +x—2 ' 54, 32 + 6x—x—2
55, 62 + Ox +4x + 6 : . 56, %2 —6x +3x— 2
" In Problems 57-68, factor each polynomial.
N\ 5737 +dx 1 @2 + 3 +1 59, 222 + 52 + 3 @z + 5z +1
6L 3% + 20— 8 D n? + 10 + 8 63, 3%% - 2x — 8 63)3x* — 10x + 8
65. 3% + 14y + 8 3x2 —14x + 8 67 3x®+ 10x — 8 xz ~10x— 8
In Problems 69-74, determine the number that should be added to complete the square of each expression. Then factor each expressio
M 69, 2 -+ 10x | 70. P + 1p 1. ¥ — 6y
72, % dx 73, 3% - 1x 7, 2+ 1x
2 . 3 |
~Mixed Practice |
In Problems 75-122, factor each polynomial completely. If the polynomial cannot be factored, say itis prime. 1
75, % — 36 76, -9 71 2 — 8 78, 3 — 27x7 |
79, x* + 1ix + 10 80, x% + 5x + 4 81, x* - 10x + 21 82, x? — 6x + 8" |
M, 83, 42 — 8x + 32 84, 3 — 12 + 15 85, 32 + dx + 16 86, 1% + 12 + 36 - |
87. 15 + 2x — ¥ 88. 14 + 6r — ¥ 89, 32 - 125 — 36 00, * + 8% — 20x
o1, ' + 11y° + 30y° 92, 3y — 18y* — 48y 03, 42 + 12¢x + 9 04, 0x2 — 12x + 4
95, 642 + 8x + 2 96, 8% + 6x — 2 97, ¥ - 8L - 98, ' -1
™99 45— 2P +1 100, x% + 20> + 1 101, & - 102, - %
103, 1632 + 24x + 9 104, 9x% —~ 24x + 16 105. 5 + 16x — 167 106, 5 + 11x — 1
107, 4y* — 16y + 15 108, 9y* + 9y — 4 109, 1 — 8¢ — ! 110, 4 — 14¢% — &
111, x(x + 3) ~ 6(x +3) 112, 5Gx ~ )+ xB3x = 7) "3 x4+ 2P -5+ 2)
114, (x — D? - 2 - 1) 15 (v —2° — 27 16, (5x + 1P -1
117, 302 + 10x + 25) — 4(x + 5) 118, 7(¢* — 6x + 9) + 5(x = 3) 119, P+ 2 - x— 12
L 120, ¥ -3 —-x+3 2L -2 +x -1 122, Pyt

Applications and Exiensions

(£ In Problems 123-132, expressions that occur in calcudus are given. Factor each expression completely.
123, 23x + 4% + (2x + 3)°2(3x + 4) 3 124, 5(2x + 12 + (5x — 6)r 202 * 1)2
125. 2x(2x +5) + x+2 ‘ 126, 3:%(8x — 3) + ¥+ 8
N 127 200 4+ B - 2P (e 330 - 2 128, 4(x + SPCe~ D2+ (x4 52— 1)




