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Per capita
consumption Per capita
of all bever- consumption Per capita
107. (a) Verbal model: age = of all — | consumption
milks other beverage of whole
than whole milks milk
Equation: y = (231.06 + 0.009t — 0.095t%) — (171.17 — 11.415t + 0.325t?)

y = 231.06 + 0.009t — 0.095t? + (—171.17 + 11.415t — 0.325t?)
= (231.06 — 171.17) + (0.009t + 11.415t) + (—0.095t> — 0.325t?)
= 50.89 + 11.424t — 0.42t?
= —0.42t2 + 11.424t + 59.89
(b) Keystrokes:
59.89 11.4141XT.0)(=) .42XT.9)(2) (GRAPH]

150

b . .. .. .. . .15
100

No, this model was increasing over the inteval t < 13.6.
109. The degree of the teraxk ks The term of highest degree in a polynomial has the same degree as the polynomial.
111. 8x2 — 3x2 = (8 — 3)x2 = 5x2

113. No, not every trinomial is a second-degree polynomial. For exanfple 2x + 3 is a trinomial of third-degree.

Section 3.2  Multiplying Polynomials

Lt3-t4=(t-t-t)t-t-t-t)=t3"4=1¢" 3. (—5X)°= —5x+ —5x - —5x - —5x + —5x

—5.—-5.—-5.-§5. -G5.x.xXx+X*X"*X

(—5)5% = —3125:

6
X XeXeXeX X-X
5. (U2 =ut-ut 7 X _ e g2
x4 XX+ XX
= A+4
— 8
=u
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11. (@) =33 - x> = =303+ x5 = —3x3*5 = —3x8

13. () (=523 = (=5)3 - ()3 = —1252'3 = — 1255

15. (@) (WBV)(2v®) = 2+ 13 - V1 +2 = 2U38

17. (@) 5u? - (—=3ué) =5+ =3 - U2+ U = —15u2"6 = — 1508

19. (a) —(mPn)3(—nPn?)2 = —mP-3n3 - P-2n?-2

21. (a)

23. (a) (

25. (a)

27. (a) [

9Imn3

27mPn® 27 e n®

9

= —m¥n® - mnt

= —mi5+4 . mB3+4 = —mion?

m nd

=3.-mp1.n6-3
= 3m*nd

2
dy

3. x
:42,y2

Ox2
16y?

(=33 (=3P0)%?

92y2

(—5u3)?

9x%y?

(=27)x%?
Ix2y?

_ 272y

9

10u3v

10u?v

i 25u6v2]2
| 10u2v

[25 ué vz]z

WA

(10w v

7% . u6*2 . V27ZL:|2

5 2
B

= %ugv2

(b) (—3%)2- x5 = Ox2 - X5 = Ox2*5 = Ox7

(b) (522 = (~5)2(Z)2 = 2572 = 2573

(b) (—4u)(uPv) = —4 - u**5 - v = —4u¥y

(b) (2u)%(4u) = 2%u* - 4u =16 - 4 - u**1 = BAUS

(b) (—mPn)(MPn?) = —mP*+2nt+2 = —mn3

—18mPn® _ —-18 m?® n®

(b) —-6m? -6 m
=3-m3-1.p6-3
= 3mend

5u\® 53-u3
o (5) - 5w
_ 125u8

213

20?2
6y? 6y?
A3y
6y?
_2x%ye2
3

23yt
3

(b)

10u?v 10u?v

[ — 5u5v2]2
| 10u2v

[—5 ub Vz]z

@ [ ST [ =5  ur

10 @y

F )

= | —= . f—2.\21
5 u v ]

-1 2
= 77U4V]

= %uf‘v2
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X2n+4y4n
29. (a) X5y2n+l — X2n+4—5y4n—(2n+1) — X2n71y4n—2n71 — X2n71y2n—1

(b) ij:{nz;; — X6n7(4n+2)yn7775 — X6n74n72yn712 — X2n72ynflz

31. (-2a%)(-8a) = (—-2)(~8)a? - a = 16a°"* = 16a° 33. 2y(5 - y) = (2y)(5) — (2y)(y) = 10y — 2y?
35. 4x(2x2 — 3x + 5) = (4x)(2x3) — (4x)(3x) + (4x)(5) = 8x® — 12x2 + 20X

37. =25 + 3 — 7% = (—2x3)(5) + (—2A)(3x®) — (—23)(7x®) = —10x% — 6x* + 14x°

39. —x3(x* — 23 + 5x — 6) = —x3(x*) — x¥(—2x%) — x3(5x) — x¥(—6) = —x" + 2x® — 5x* + 6x°
41. —3x(—5X)(5x + 2) = (—3x)(—5x)(5x + 2) = 15x3(5x + 2) = 15x4(5x) + 15x3(2) = 75x3 + 30x2
43. uAv(3u* — 5u2 + 6uvd) = UA(3u?) + udv(—5u?) + uAv(6uv®) = 3ubv — Sutv + Budv*

45. x+2)x+4) =x2+4x+ 2x+8=x2+6x+ 8

47. (X —6)(x+5) =x2+5x—6x—30=x2— x— 30

49. (X —4)(x—4) =x2—4x—4x + 16 = x2 — 8 + 16

51. 2x—3)(x+5 =22+ 10x — 3x — 15=2x2 + 7x — 15

53. (5x — 2)(2x — 6) = 10x> — 30x — 4x + 12 = 10x*> — 34x + 12

55. (8 — 34X+ 1) = 32X+ 8 — 123 — 32 = —123 — 32 + 32x + 8

57. (4y — 3)(12y + 9) = 48y2 + 36y — 4y — 3 = 48y2 + 32y — 3

59. (2x + y)(3x + 2y) = 6x% + 4xy + 3xy + 2y* = 6X2 + Txy + 2y?

6l 2t—Dt+1D +12t—5)t—1) =22 +2t—t—1+22 -2t —5t+5=42— 6t + 4

63. X — DX —4x+6)=(xX— 1) + (x — D(—4x) + (x — 1)(6)
=x3—xX2—4x2+4x+6x— 6

=x3—5x2+ 10x — 6

65. (3a+ 2)(@®2+ 3a+ 1) = (3a+ 2)(a@ + (3a + 2)(3a) + (3a + 2)(1)
=3a°+2a%+9%°+6a+3a+2

=3a%+ 11a2 + 9a + 2
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67.

69.

71.

73.

75.

79.

83.

87.

91.

95.

99.

(2u?2 + 3u — 4)(4u + 5) = (4u + 5)(2u?) + (4u + 5)(3u) + (4u + 5)(—4)
= 8ud + 10u? + 12u2 + 15u — 16u — 20
=8u+ 22u2 —u— 20

(R=3KX+2QXx—2)=x(x—2)+ (=3x)x—2) + 2(x— 2)
=x'—-2¢ -3+ 6x+2x—4
=x*-2¢-3*+8—4

(5x2 4+ 2)(x2 + 4x — 1) = (5x2 + 2)(x®) + (5x2 + 2)(4x) + (5%2 + 2)(—1)
=5x"+ 22 + 203 + 8x — 5x2 — 2
=5x*+20x3 — 32+ 8x — 2

B+t-2E-t+2 =R - t+2 +tB—-t+2) -2 —t+2)
=t P+ 2R+ R+ 2A -2+ 2— 4
=t4— 2+ 4t— 4

X2 —14x+ 9 77. 206+ 5u+3
453 + 3 u—2
+ 21x2 — 42x + 27 —4u2 — 10u — 6
28x5> — 56x* + 36x° 2u8 + 5u2 + 3u
28x> — 56x* + 36x3 + 21x2 — 42x + 27 2+ UwW—- 7u—=6
-x24+2x—-1 81. 2+ t—2
2x+ 1 ?2— t+2
-+ 2x-1 +22+ 2t -4
=2 + 4% — 2x -t 2+ 2
-2 + 3% -1 t4+ 3 — 21
t4 — 2+4t—4
(x+2)(x — 2) = (x? = (2)? 85. (x = N(x + 7) = (x)2 — (7)?
=x>—-4 = x> — 49
24+ 7y)(2 —7y) = (22 — (Ty)? = 4 — 49y? 89. (6 — 4x)(6 + 4x) = (6)%2 — (4x)2 = 36 — 16x2
(2a + 5b)(2a — 5b) = (2a)2 — (5b)? = 4a2 — 25b? 93. (6x — 9y)(6x + 9y) = (6X)2 — (9y)? = 36x2 — 8ly?
(2x—Y(x+3)=@22-F=ae- % 97. (0.2t + 0.5)(0.2t — 0.5) = (0.21)2 — (0.5)2

= 0.04t> — 0.25

(x+5)2 = (x2+ 2(x)(5) + (5)2 = x>+ 10x + 25 101. (x — 10)2 = (x)2 — 2(x)(10) + 102 = x2 — 20x + 100
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103. (2x + 5)2 = (22 + 2(2X)(5) + (5)2 = 4x2 + 20x + 25 105. (6x — 1)2 = (6x)2 — 2(6x)(1) + (1)2 = 36x2 — 12x + 1

107. (2x — 7y)? = (2x)% — 2(2x)(7y) + (7y)? = 4x2 — 28xy + 49y?

109. [(X+2) +yP=X+224+2X+2Qy+yY?>=X2+2X2) + 22+ 2xy + 4y + V¥’ =X + IX + 4 + 2xy + 4y + y?

ML.u—(v=3u+v—-9]=uZ-(v-32=w-[V2-2vQR) + @)=’ —-—V¥—-6v+9) = —Vv2+6v—29

113. (x + 33 = (x + 3)(x + 3)(x + 3) 115. (u+ v)E=(Uu+ v(u+ v)(u +v)
=X +3x+3x+9Kx+3 =W+ u+u+vAu+v
=(x+6x+ 9K+ 3) =+ 2uv + VAU + v)

X+ 6x+ 9 w + 2uv + V2
x+ 3 ut+v
3x% + 18x + 27 uAv + 2uv? + 8
X3+ 6x2 + 9x ud + 2vv + uv?
X3+ 92 + 27x + 27 ud + 3uAv + 3u? + B

117. Keystrokes:
y, Y=][OXTLOH 10O XL L) (EH XL+ 2 O] [ENTER
y, X101 3 2 [GRAPH

8

/

Y, = Yo because(x + )0 —x+2) =X -+ X+ ¥ —x+2=x3+x+ 2

-4

119. Keystrokes:
y; v=][d 2 X105 3 DJAXT.(+) 2] (ENTER
Y, 2 (XT.0) ) (1) (XT.9) (=) 6 (GRAPH

8

-

-8

y; = Y,because(2x = 3)(x +2) =2 + 4x = 3X —6=2¢ + x— 6

121. (@) f(t — 3) = (t — 32 — 2(t — 3) ©) F2+h) —f2 =[2+h2-22+h)]-[22-22)]
—P—6t+9—2t+6 —(4+4h+h—4—2h— (0
=2 —8t+15 —2h+he
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123. (a) Verbal model: Volume | = | Length| - | Width | - | Height

Function: Vinh=n-(n+2-(n+4

n(n2 + 6n + 8)
=n3+ 6n% + 8n

bV =2-2+2-(2+4

= 2(4)(6)
= 48 cubic inches
(c) Verbal model: Area| = | Length| - | Width
Function: AN =n-(n+2
=n2+2n
(d) Function: Area=(n+4)(n+ 2+ 4)

=(n+4)(n+ 6)

=n>+6n+4n+ 24

=M+ 10n+24=An+ 4
An+4)=MN+4Hn+4+2

(n + 4)(n + 6)

=n?+10n+ 24
Area of Area of Area of
125. Verbal model: Shaded| = | Outside | — Inside
Region Rectangle Rectangle
Function: A(X) = 3x(3x + 10) — x(x + 4)

= Ox® + 30x — x* — 4x

= 8x% + 26X
Area of Area of Area of
127. Verbal model: Shaded| = | Larger | — | Smaller
Region Triangle Triangle
Function: A(X) = 3(2x)(1.6x) — 3(x)(0.8x)
= 1.6x° — 0.4%%
= 1.2¢
129. (a) Verbal model: | perimeter| = 2| Length| + 2| Width | (b) Verbal model: | Area| = | Length| * | Width |
P = 2(3w) + 2w A= (Bw)w)
=3w + 2w A= 3w?

-2

Nlw
=
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131. Interest = 1000(1 + r)?
1000(1 + r)(1 + 1)
1000(1 + 2r + r?)

1000 + 2000r + 1000r2

135. (@) x—Dx+ 1) =x—-1

133. Area=1-w
=(x+ ax+b)
=x*+ax+ bx+ab
Area= (x-X) + (x-a) + (x-b) + (a-b)
=x2+ax+ bx+ab
Formula: (x + a)(x + b) = x2 + ax + bx + ab.

Distributive Property

) x—DXR+x+1)=x+x+x—xX-x—-1=x-1

© xX—DR+x+x+D)=x"+x+x+x-x-x—-x—-1=x-1

X=X+ +x+x+1)=x-1

137. (a) Verbal model:

Labels:

Function:

(b) Verbal model:

Labels:

Function:

(c) Verbal model:

Function:

Volume | = | Length| - | Width Height
Volume = Vg(X)
Length= 3x — 2
Width = x + 5
Height = x
Vp(x) = (3x — 2)(x + 5)x
= (3% + 15x — 2x — 10)x
= (3x2 + 13x — 10)x
= 3x® + 13x? — 10x
Volume | = % Area of base - | Height

Volume = Vp(x)

Area of base= (2x — 6)(x — 1)

Height=x — 3

Vp(X) = 3(2x — 6)(x — 1)(x — 3)
= 3(2¢ — 8x + 6)(x — 3)

= 3(2¢ — 82 + 6x — 6x% + 24x — 18)

= 3(2¢ — 14% + 30x — 18)

— 23 _ o —
=X —3x*+ 10x — 6

of grain

\olume \olume \olume
of bin of pyramid

VaX) = (3 + 132 — 10x) — (3¢ — ¥x2 + 10x — 6)

=3+ 132 — 10x — 53 + ¥x2 — 10x + 6

=5 + 32 - 20x + 6
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139. (2x)3 = 28 - x3 = 8x3 # 2x° 141. F = First
O = Outer
| = Inner
L = Last

143. (a) True, the product of two monomials is a monomial.

(b) False, the product of two binomials can be a trinomial. For exafpte2)(x — 3) = X2 — x — 6.

Section 3.3  Factoring Polynomials

1. 48=24-3 3. 3x¥=3-x-Xx 5. 302=2-3-5-z2-z2
0=5-2-3 12x =223 -x -12A=-1-22-3-2-2-2
9% =25-3 GCF = 3x GCF=2-3-z-2
GCF=2-3=6 = 62

7.2802=7-2-b-b 9.42(x +82=7-3-2-(x+ 8)?
14p*=7-2-b-b-b 63(x + 83 =732 (x + 83
4205=7-2-3-b-b-b-b-b GCF = 7 - 3(x + 8)2
GCF=7-2-b-b = 21(x + 8)2

= 14bh?
11. 82— 8= 8(z— 1) 13. 4u + 10 = 2(2u + 5) 15. 24x2 — 18 = 6(4x2 — 3)
17. 28 + x = x(2x + 1) 19. 21u? — 14u = 7u(3u — 2) 21. 11u? + 9is prime (No common

factor other than 1.)

23.28x2 + 16x — 8 = 47X + 4x — 2) 25. 3x%y? — 15y = 3y(x?y — 5)
27. 15xy?> — 3%y + 9xy = 3xy(5y — x + 3) 29. 14x%3 + 213y + 9 = x2(14x%y3 + 21xy? + 9)
31.10 - x= —1(—10 + ) = —1(x — 10) 33.7—14x=—-7(-1+20) = —7(2x — 1)

35. 16+ 4x —6x2 = —1(—16 —4x + 6x3)) = —1(6Xx> — 4x — 16) = —2(3x* — 2x — §)
37.y—3y¥ -2y =1~y + 3+ 2y) = ~1@y°* + ¥* —y) = —y@By* + 2y — 1)
39. 2y — 2= Loy - 3 41. 3 + 2 = Y6x + 5)

43.2y(y — 3) + 5(y — 3) = (y — 3)(2y + 5) 45. 5x(3x + 2) — 3(3x + 2) = (3x + 2)(5x — 3)

47.2(7a+ 6) — 3a¥(7a + 6) = (7a + 6)(2 — 38?) 49. 8t3(4t — 1)% + 3(4t — 1)? = (4t — 1)A(8t° + 3)



