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23. (5x + 10)(2x + 1) (5x — 10)(2x — 1)
(5x + 1)(2x + 10) (5x — 1)(2x — 10)
(5x + 2)(2x + 5) (5x — 2)(2x — 5)
(5x + 5)(2x + 2) (5x — 5)(2x — 2)
Area of Area of Area of
24. \lerbal model: | shaded| = | large | — | small
region triangle triangle
Equation: A= 3(x + 2)2 — 53
=30¢ + 4x + 4) — P
=3+ 2x+2— 3@
=2x+2
25. h(1) = —16(1)?> — 5(1) + 100 26. P(x) = R(x) — C(x)
= —-16 — 5+ 100 = 19x — (5x + 2000)
= 79 feet = 19x — 5x — 2000
h(2) = —16(2)? — 5(2) + 100 = 14x — 2000
= —16(4) — 10 + 100 P(1000) = 14(1000) — 2000 = $12,000
=-64+ 90
= 26 feet

Section 3.4 Factoring Trinomials

L%+ 4x+4=x+22x +22=(x+ 2)7? 3.a2—-12a+36=2a>—2(6a) + 62=(a— 6)

5. 25y2 — 10y + 1 = (5y)2 — 2(5y) + 1 = (5y — 1)2 7. 902 + 12b + 4 = (30)2 + 2(30)(2) + 22 = (3b + 2)2
9. U2 + 8uv + 16v2 = U2 + 2(4wv) + (4v)2 = (U + 4v)?
11. 36x% — 60xy + 25y? = (6x)%2 — 2(6X)(5y) + (5y)? = (6x — 5y)?
13. 5x2 + 30x + 45 = 5(x2 + 6x + 9) = 5[x2 + 2(3)(x) + 3F?] = 5(x + 3)?
15, 2 + 24x2 + 72x = 2X(x® + 12X + 36) = 2X[x? + 2(6)x + 6°] = 2x(x + 6)?

17. 20v* — 60v3 + 45v2 = Sv3(4v2 — 12v + 9) = 5V (2v)%2 — 2(2v)(3) + F] = 5v3(2v — 3)?
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19. 3¢ ~ 3+ §= (30" - 2306) + 6 or A
= (x -2 = 56(92 — 24x + 16)
= 3392 — 230(4) + 4]
= 3(3x — 4)2

21. X + bx+ 8l =x>+ bx + 9?
(@) b=18 or (b) b= —-18
X2+ 18X + 92 = x2 + 2(9%) + 92 X2 —18x 4+ 9 = x2 — 2(%%) + 9

=(x+ 92 =(x—9)?2

23. 42 + bx + 9 = (2x)2 + bx + 3?

(@ b=12 or (b) b= —-12
(2¢)2 + 12x + 32 = (2x)2 + 2(2x)(3) + 32 (2¢)2 — 12x + 32 = (2x)2 — 2(2x)(3) + 3
=(2x+ 3)2 = (2x — 3)?

25.c=16 27.¢c=9

X2+ 8K+ c=x2+2(4x) + ¢ yy—6By+c=y>—-2@3y +c
= X2 + 2(4x) + 42 =y? — 2(3y) + 32
= (x+ 47 - (y - 37

29. X +5x+4=(Xx+ 4K+ 1) 3L.y—y—20=(y+ 4)(y—5) 3B.x¥—2x—24=(x+ 4)(x— 6)

35.2—-62+8=(z—-4)(z-2 37. X% +4x+3=x+3(x+ 1) 3.2 —-5x+6=x—-3)(x—2)

41. v+ 7y — 30 = (y + 10)(y — 3) 43. 2 -4t —-21=(t— 7t + 3) 45, x2 — 20x + 96 = (x — 12)(x — 8)

47. x2 — 2xy — 35y? = (x — 7y)(x + 5y) 49. x2 4+ 30xy + 216y? = (x + 12y)(x + 18y)

51. b = 19: X2+ 19x + 18 = (x + 18)(x + 1) 53. b = 20: X2 +20x—21=(x+ 21)(x — 1)
b= —19: X2 —19x + 18 = (x — 18)(x — 1) b= —20: X2 —20x—21=(x—21)(x + 1)
b=9 X2+ 9x+ 18 = (x+ 6)(x + 3) b=4 XX+4x—21=(x+7)(x—3)
b= -9 X2 —9x+ 18 = (x — 6)(x — 3) b= -4 X2 —4x—21=(x—T7)(x+ 3)

b =11 X2+ 1lx+ 18 = (x + 9(x + 2

=11 X —1Ix+18=(x — 9(x — 2)

55. b = 36: X2+ 36x + 35 = (x + 35)(x + 1)
b= -36: X2 —36x+35=(x—35x—-1)

b =12 X+ 12x+ 35 =(x+ 7)(x + 5)

= —12 X2 —12x+ 35 = (x — 7)(x — 5)
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57. There are many possibilities, such as: 59. There are many possibilities, such as:
c=5 X +6x+5=KX+5(x+1) c=2 ¥ —3X+2=Kx—-2(x—-1)
c=38 X¥+6x+8=(X+4)x+2 c=—4 ¥ —3X—4=KxX—-4)x+1)
c=9 X¥+6x+9=(X+3XxX+ 3 c=-10 ¥ —=3—-10=(x—5Kx+ 2
Also note that it = a negative number, there are many c=—18 X2 —3x—18=(x — 6)(x + 3)

possibilities forc such as the following. o
There are more possibilities.

c=—-7 X¥+6x—7=KX+T7)(x—1)

c=-16 X +6x—16=(x+ 8)(x — 2

c=-27 X2+ 6x—27=(X+ 9(x—3)

61. 5% + 18x + 9 = (X + 3)(5x + 3) 63. 5a% + 12a — 9 = (a + 3)(5a — 3) 65.2y2 — 3y — 27 = (y + 3)(2y — 9)
67.3%¢+4x+1=0Bx+ 1DKx+ 1) 69. 7X2+ 15x + 2 = (7x + D(x + 2) 7123 -9+ 9= (2x— 3)(x — 3)
73. 6@ — 11x+ 3= (3x — 1)(2x — 3)  75. 3t2 — 4t — 10 = prime 77. 602+ 19 — 7= (3b — D(2b + 7)
79. 18y2 + 35y + 12 = (2y + 3)(%y + 4) 8l. —2% —Xx+6=—122+x—6) = —1(2x — 3)(X + 2)
83. 1 — 11x — 60x> = —60x%> — 11x + 1 85. 6Xx2 — 3x — 84 = 3(2x2 — x — 28)

= —1(60x2 + 11x — 1) = 32X+ 7)(x — 4)

—1(15x — 1)(4x + 1)

87. 60y3 + 35y2 — 50y = 5y(12y? + 7y — 10) 89. 10a? + 23ab + 6b? = (a + 2b)(10a + 3b)
= 5y(3y — 2)(4y + 5)

91. 24x% — 14xy — 3y?> = (6x + y)(4x — 3y) 93.3x% + 10x + 8 = 3> + 6Xx + 4x + 8
= (3x2 + 6x) + (4x + 8)
=3X(X+ 2) + 4x + 2
=@Bx+4x+2

95. 6 +X—2=6x2+4x— 3x — 2 97. 15x%2 — 11X + 2 = 15x2 — 6Xx — 5x + 2
= (6% + 4x) + (=3x — 2 = (15x% — 6x) + (—5x + 2)
=2X(3x + 2) — 1(3x + 2) =3x(5x — 2) — 1(5x — 2)
=2x—-1DBx+ 2 =Bx—1bBx—2

99. 3x* — 123 = 33(x — 4) 101. 10t3 + 2t2 — 36t = 2t(5t2 + t — 18)

= 2t(5t — 9t + 2)

103. 54x3 — 2 = 2(27x3 — 1) 105. 27a%"* — 9a%h® — 18ab? = 9ab?(3a?h? — ab — 2)
=2(3x — 1)(92 + 3x + 1) — 9ab?(3ab + 2)(ab — 1)
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107. X3 + 2 — 16x — 32 = (@ + 2@ + (—16x — 32) 109.36 — (z+32=1[6— (z+ 3)][6 + (z+ 3)]
=X(x+ 2) — 16(x + 2) =[6—z—-3][6+z+ 3]
= (x+ 2)(x2 — 16) =B3-209+2

=(X+2)(x — H(x + 4)

111. %2 — 10X + 25 — y2 = (x — 5)2 — 2 11358 — 1= (x¥2 — 12 = (x* — D)(x* + 1)
=[(x=5 +ylx—5 -] = [(@)? = 22](x* + 1)
=(X=5+y)(x—5-y) =X -+ 1Dx*+ 1)

=XxX-1x+ 1+ (x* + 1)

115. Keystrokes: 10
Vi 6 (X.T.9) (+) 9 [ENTER)
Y, 3(J (] (GRAPH

Y1 = Y2 o °
-2
117. Keystrokes: 5
Vi 2(XT.9) (=) 3 ENTER] \ /
y, (OXT9) & 100X+ 30](GRAPH] 0 \'\_,"r ’
Yi= Y2
-6
119. @ — b?2 = (a + b)(a — b) matches graph (c). 121. a? + 2ab + b? = (a + b)? matches graph (b).
Area of Area of Area of
123. Verbal model: shaded| = rectanglel ~ | squares 125. (a) 8n® — 8n = 2n(4n? — 4)
region
= 2n[(2n)2 — 27]
Equation: Area= (8:18) — 4 - x2 =2n(2n — 2)(2n + 2)
= 144 — 4¢ (b) If n = 10, 2n = 2(10) = 20
= 4(36 — x?) 2n— 2 =2(10) — 2 = 18
=4(6 + x)(6 — x) 2n+2=2(10) + 2 =22
127. To factorx?> — 5x + 6 begin by finding the factors of 6 whose sum & They-&eand —3. The factorization
is(x — 2)(x — 3).

129. Check the factors of a trinomial by multiplication. The factors?of 5x + 6 arex — 2 and x — 3 because

(x—2)(x—3) =x2—5x+ 6.

131. No, x(x + 2) — 2(x + 2) is not in factored form. It is not yet a produ€k + 2) — 2(x + 2) = (X + 2)(x — 2)



