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107. (a) Verbal model:

Equation:

(b) Keystrokes:

59.89 11.4141 .42

No, this model was increasing over the interval 6 ≤ t ≤ 13.6.

100
16

150

6

 5 20.42t2 1 11.424t 1 59.89

 5 59.89 1 11.424t 2 0.42t2

 5 s231.06 2 171.17d 1 s0.009t 1 11.415td 1 s20.095t2 2 0.325t2d

 y 5 231.06 1 0.009t 2 0.095t2 1 s2171.17 1 11.415t 2 0.325t2d

 y 5 s231.06 1 0.009t 2 0.095t2d 2 s171.17 2 11.415t 1 0.325t2d

Per capita
consumption

of whole
milk

2

Per capita
consumption

of all
beverage

milks

5

Per capita
consumption
of all bever-

age
milks other
than whole

Y5 X,T,u 2 X,T,u x2 GRAPH

109. The degree of the term is k. The term of highest degree in a polynomial has the same degree as the polynomial.axk

111. 8x2 2 3x2 5 s8 2 3dx2 5 5x2

113. No, not every trinomial is a second-degree polynomial. For example, is a trinomial of third-degree.x3 1 2x 1 3

Section 3.2 Multiplying Polynomials

1. t3 ? t 4 5 st ? t ? tdst ? t ? t ? td 5 t314 5 t7 3.

 5 s25d5x5 5 23125x5

 5 25 ? 25 ? 25 ? 25 ? 25 ? x ? x ? x ? x ? x

 s25xd5 5 25x ? 25x ? 25x ? 25x ? 25x

5.

 5 u8

 5 u414

 su4d2 5 u4 ? u4 7.
x6

x4 5
x ? x ? x ? x ? x ? x

x ? x ? x ? x
5 x624 5 x2

9. 1y
52

4

5
y
5

?
y
5

?
y
5

?
y
5

5
y ? y ? y ? y
5 ? 5 ? 5 ? 5

5
y4

54 5
y4

625

1
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11. (a) 23x3 ? x5 5 23sx3 ? x5d 5 23x315 5 23x8 (b) s23xd2 ? x5 5 9x2 ? x5 5 9x215 5 9x7

13. (a) s25z2d3 5 s25d3 ? sz2d3 5 2125z2?3 5 2125z6 (b) s25z4d2 5 s25d2sz4d2 5 25z4?2 5 25z8

15. (a) su3vds2v2d 5 2 ? u3 ? v112 5 2u3v3 (b) s24u4dsu5vd 5 24 ? u415 ? v 5 24u9v

17. (a) 5u2 ? s23u6d 5 5 ? 23 ? u2 ? u6 5 215u216 5 215u8 (b) s2ud4s4ud 5 24u4 ? 4u 5 16 ? 4 ? u411 5 64u5

19. (a)

 5 2m1514 ? n314 5 2m19n7

 5 2m15n3 ? m4n4

 2sm5nd3s2m2n2d2 5 2m5?3n3 ? m2?2n2?2 (b) s2m5ndsm2n2d 5 2m512n112 5 2m7n3

21. (a)

 5 3m4n3

 5 3 ? m521 ? n623

 
27m5n6

9mn3 5
27
9

?
m5

m
?

n6

n3 (b)

 5 3m2n3

 5 3 ? m321 ? n623

 
218m3n6

26mn3 5
218
26

?
m3

m
?

n6

n3

23. (a)

 5
9x2

16y2

 13x
4y2

2

5
32 ? x2

42 ? y2 (b)

 5
125u3

27v3

 15u
3v2

3

5
53 ? u3

33 ? v3

25. (a)

 5 3x4y

 5
27x622 y322

9

 5 2
s227dx6y3

9x2y2

 2
s23x2yd3

9x2y2 5 2
s23d3sx2d3y3

9x2y2 (b)

 5 2
2x2y4

3

 5 2
2x2 y622

3

 5 2
4x2y6

6y2

 2
s22xy3d2

6y2 5 2
s22d2x2sy3d2

6y2

27. (a)

 5
25
4

u8v2

 5 35
2

u4v4
2

 5 35
2

? u622 ? v2214
2

 5 325
10

?
u6

u2 ?
v2

v 4
2

 5 325u6v2

10u2v 4
2

 3s25u3vd2

10u2v 4
2

5 3s25d2 ? su3d2 ? svd2

10u2v 4
2

(a)

 5
1
4

u8v2

 5 321
2

u4v4
2

 5 32
1
2

? u622 ? v2214
2

 5 325
10

?
u6

u2 ?
v2

v 4
2

 5 325u6v2

10u2v 4
2

 325su3vd2

10u2v 4
2

5 325 ? su3d2 ? svd2

10u2v 4
2
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29. (a)

(b)  
x6nyn27

x4n12y5 5 x6n2s4n12dyn2725 5 x6n24n22yn212 5 x2n22yn212

 
x2n14y4n

x5y2n11 5 x2n1425y4n2s2n11d 5 x2n21y4n22n21 5 x2n21y2n21

31. s22a2ds28ad 5 s22ds28da2 ? a 5 16a211 5 16a3 33. 2ys5 2 yd 5 s2yds5d 2 s2ydsyd 5 10y 2 2y2

35. 4xs2x2 2 3x 1 5d 5 s4xds2x2d 2 s4xds3xd 1 s4xds5d 5 8x3 2 12x2 1 20x

37. 22x2s5 1 3x2 2 7x3d 5 s22x2ds5d 1 s22x2ds3x2d 2 s22x2ds7x3d 5 210x2 2 6x4 1 14x5

39. 5 2x7 1 2x6 2 5x4 1 6x3 2x3sx4 2 2x3 1 5x 2 6d 5 2x3sx4d 2 x3s22x3d 2 x3s5xd 2 x3s26d

41. 23xs25xds5x 1 2d 5 s23xds25xds5x 1 2d 5 15x2s5x 1 2d 5 15x2s5xd 1 15x2s2d 5 75x3 1 30x2

43. u2vs3u4 2 5u2 1 6uv3d 5 u2vs3u4d 1 u2vs25u2d 1 u2vs6uv3d 5 3u6v 2 5u4v 1 6u3v4

45. sx 1 2dsx 1 4d 5 x2 1 4x 1 2x 1 8 5 x2 1 6x 1 8

47. sx 2 6dsx 1 5d 5 x2 1 5x 2 6x 2 30 5 x2 2 x 2 30

49. sx 2 4dsx 2 4d 5 x2 2 4x 2 4x 1 16 5 x2 2 8x 1 16

51. s2x 2 3dsx 1 5d 5 2x2 1 10x 2 3x 2 15 5 2x2 1 7x 2 15

53. s5x 2 2ds2x 2 6d 5 10x2 2 30x 2 4x 1 12 5 10x2 2 34x 1 12

55. s8 2 3x2ds4x 1 1d 5 32x 1 8 2 12x3 2 3x2 5 212x3 2 3x2 1 32x 1 8

57. s4y 2
1
3ds12y 1 9d 5 48y2 1 36y 2 4y 2 3 5 48y2 1 32y 2 3

59. s2x 1 yds3x 1 2yd 5 6x2 1 4xy 1 3xy 1 2y2 5 6x2 1 7xy 1 2y2

61. s2t 2 1dst 1 1d 1 1s2t 2 5dst 2 1d 5 2t2 1 2t 2 t 2 1 1 2t2 2 2t 2 5t 1 5 5 4t2 2 6t 1 4

63.

 5 x3 2 5x2 1 10x 2 6

 5 x3 2 x2 2 4x2 1 4x 1 6x 2 6

 sx 2 1dsx2 2 4x 1 6d 5 sx 2 1dsx2d 1 sx 2 1ds24xd 1 sx 2 1ds6d

65.

 5 3a3 1 11a2 1 9a 1 2

 5 3a3 1 2a2 1 9a2 1 6a 1 3a 1 2

 s3a 1 2dsa2 1 3a 1 1d 5 s3a 1 2dsa2d 1 s3a 1 2ds3ad 1 s3a 1 2ds1d
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67.

 5 8u3 1 22u2 2 u 2 20

 5 8u3 1 10u2 1 12u2 1 15u 2 16u 2 20

 s2u2 1 3u 2 4ds4u 1 5d 5 s4u 1 5ds2u2d 1 s4u 1 5ds3ud 1 s4u 1 5ds24d

69.

 5 x4 2 2x3 2 3x2 1 8x 2 4

 5 x4 2 2x3 2 3x2 1 6x 1 2x 2 4

 sx3 2 3x 1 2dsx 2 2d 5 x3sx 2 2d 1 s23xdsx 2 2d 1 2sx 2 2d

71.

 5 5x4 1 20x3 2 3x2 1 8x 2 2

 5 5x4 1 2x2 1 20x3 1 8x 2 5x2 2 2

 s5x2 1 2dsx2 1 4x 2 1d 5 s5x2 1 2dsx2d 1 s5x2 1 2ds4xd 1 s5x2 1 2ds21d

73.

 5 t 4 2 t2 1 4t 2 4

 5 t 4 2 t3 1 2t2 1 t3 2 t2 1 2t 2 2t2 1 2t 2 4

 st2 1 t 2 2dst2 2 t 1 2d 5 t2st2 2 t 1 2d 1 tst2 2 t 1 2d 2 2st2 2 t 1 2d

75.

 28x5 2  56x4 1  36x3 1  21x2 2  42x 1  27

 28x5 2  56x4 1  36x3

           1  21x2 2  42x 1  27

         4x3          1  3

             7x2 2  14x 1  9 77.

 2u3 1  u2 2  7u 2  6

 2u3 1  5u2 1  3u

     24u2 2  10u 2  6

         u 2  2

     2u2 1  5u 1  3

79.

 22x3 1  3x2      2  1

 22x3 1  4x2 2  2x

     2x2 1  2x 2  1

         2x 1  1

     2x2 1  2x 2  1 81.

 t 4      2  t2 1  4t 2  4

 t 4 1  t3 2  2t2

   2  t3 2  t2 1  2t

       1  2t2 1  2t 2  4

         t2 2  t 1  2

         t2 1  t 2  2

83.

 5 x2 2 4

 sx 1 2dsx 2 2d 5 sxd2 2 s2d2 85.

 5 x2 2 49

 sx 2 7dsx 1 7d 5 sxd2 2 s7d2

87. s2 1 7yds2 2 7yd 5 s2d2 2 s7yd2 5 4 2 49y2 89. s6 2 4xds6 1 4xd 5 s6d2 2 s4xd2 5 36 2 16x2

91. s2a 1 5bds2a 2 5bd 5 s2ad2 2 s5bd2 5 4a2 2 25b2 93. s6x 2 9yds6x 1 9yd 5 s6xd2 2 s9yd2 5 36x2 2 81y2

95. s2x 2
1
4ds2x 1

1
4d 5 s2xd2 2 s1

4d2
5 4x2 2

1
16 97.

 5 0.04t2 2 0.25

 s0.2t 1 0.5ds0.2t 2 0.5d 5 s0.2td2 2 s0.5d2

99. sx 1 5d2 5 sxd2 1 2sxds5d 1 s5d2 5 x2 1 10x 1 25 101. sx 2 10d2 5 sxd2 2 2sxds10d 1 102 5 x2 2 20x 1 100
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103. s2x 1 5d2 5 s2xd2 1 2s2xds5d 1 s5d2 5 4x2 1 20x 1 25 105. s6x 2 1d2 5 s6xd2 2 2s6xds1d 1 s1d2 5 36x2 2 12x 1 1

107. s2x 2 7yd2 5 s2xd2 2 2s2xds7yd 1 s7yd2 5 4x2 2 28xy 1 49y2

109. fsx 1 2d 1 yg2 5 sx 1 2d2 1 2sx 1 2dy 1 y2 5 sxd2 1 2sxds2d 1 s2d2 1 2xy 1 4y 1 y2 5 x2 1 4x 1 4 1 2xy 1 4y 1 y2

111. fu 2 sv 2 3dgfu 1 sv 2 3dg 5 sud2 2 sv 2 3d2 5 u2 2 fv2 2 2svds3d 1 s3d2g 5 u2 2 sv2 2 6v 1 9d 5 u2 2 v2 1 6v 2 9

113.

 x3 1  9x2 1  27x 1  27

 x3 1  6x2 1  9x

     3x2 1  18x 1  27

         x 1  3

     x2 1  6x 1  9

 5 sx2 1 6x 1 9dsx 1 3d

 5 sx2 1 3x 1 3x 1 9dsx 1 3d

 sx 1 3d3 5 sx 1 3dsx 1 3dsx 1 3d 115.

 u3 1  3u2v 1  3uv2 1   v3

 u3 1  2u2v 1  uv2

     u2v 1  2uv2 1   v3

         u 1  v

     u2 1  2uv 1  v2

 5 su2 1 2uv 1 v2dsu 1 vd

 5 su2 1 uv 1 uv 1 v2dsu 1 vd

 su 1 vd3 5 su 1 vdsu 1 vdsu 1 vd

117. Keystrokes:

1 2

3 2

y1 5 y2 because sx 1 1dsx2 2 x 1 2d 5 x3 2 x2 1 2x 1 x2 2 x 1 2 5 x3 1 x 1 2

−9

−4

9

8

y2

y1 Y5 x xX,T,u X,T,u X,T,u1 d x2 2 1 d ENTER

X,T,u X,T,u> 1 1 GRAPH

119. Keystrokes:

2 3 2

2 6

y1 5 y2 because s2x 2 3dsx 1 2d 5 2x2 1 4x 2 3x 2 6 5 2x2 1 x 2 6

−12

−8

12

8

y2

y1 Y5 x X,T,u X,T,u2 d x 1 d ENTER

X,T,u X,T,ux2 1 2 GRAPH

121. (a)

 5 t2 2 8t 1 15

 5 t2 2 6t 1 9 2 2t 1 6

 f st 2 3d 5 st 2 3d2 2 2st 2 3d (b)

 5 2h 1 h2

 5 s4 1 4h 1 h2 2 4 2 2hd 2 s0d

 f s2 1 hd 2 f s2d 5 fs2 1 hd2 2 2s2 1 hdg 2 f22 2 2s2dg
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123. (a) Verbal model:

Function:

(b)

cubic inches

(c) Verbal model:

Function:

(d) Function:

 5 n2 1 10n 1 24

 5 sn 1 4dsn 1 6d

 Asn 1 4d 5 sn 1 4dsn 1 4 1 2d

 5 n2 1 10n 1 24 5 Asn 1 4d

 5 n2 1 6n 1 4n 1 24

 5 sn 1 4dsn 1 6d

 Area 5 sn 1 4dsn 1 2 1 4d

 5 n2 1 2n

 Asnd 5 n ? sn 1 2d

Width?Length5Area

 5 48

 5 2s4ds6d

 Vs2d 5 2 ? s2 1 2d ? s2 1 4d

 5 n3 1 6n2 1 8n

 5 nsn2 1 6n 1 8d

 Vsnd 5 n ? sn 1 2d ? sn 1 4d

Height?Width?Length5Volume

125. Verbal model:

Function:

 5 8x2 1 26x

 5 9x2 1 30x 2 x2 2 4x

 Asxd 5 3xs3x 1 10d 2 xsx 1 4d

Area of
Inside

Rectangle
2

Area of
Outside

Rectangle
5

Area of
Shaded
Region

127. Verbal model:

Function:

 5 1.2x2

 5 1.6x2 2 0.4x2

 Asxd 5
1
2s2xds1.6xd 2

1
2sxds0.8xd

Area of
Smaller
Triangle

2

Area of
Larger

Triangle
5

Area of
Shaded
Region

129. (a) Verbal model: 2 2 (b) Verbal model: Width?Length5AreaWidth1Length5Perimeter

w

w3
2

 P 5 5w

 5 3w 1 2w

 P 5 2s3
2wd 1 2w

 A 5
3
2w2

 A 5 s3
2wdswd
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131.

 5 1000 1 2000r 1 1000r2

 5 1000s1 1 2r 1 r2d

 5 1000s1 1 rds1 1 rd

 Interest 5 1000s1 1 rd2 133.

Distributive Property

Formula: sx 1 adsx 1 bd 5 x2 1 ax 1 bx 1 ab.

 5 x2 1 ax 1 bx 1 ab

 Area 5 sx ? xd 1 sx ? ad 1 sx ? bd 1 sa ? bd

 5 x2 1 ax 1 bx 1 ab

 5 sx 1 adsx 1 bd

 Area 5 l ? w

135. (a)

(b)

(c)

sx 2 1dsx4 1 x3 1 x2 1 x 1 1d 5 x5 2 1

sx 2 1dsx3 1 x2 1 x 1 1d 5 x4 1 x3 1 x2 1 x 2 x3 2 x2 2 x 2 1 5 x4 2 1

sx 2 1dsx2 1 x 1 1d 5 x3 1 x2 1 x 2 x2 2 x 2 1 5 x3 2 1

sx 2 1dsx 1 1d 5 x2 2 1

137. (a) Verbal model:

Labels: Volume

Length

Width

Height

Function:

(b) Verbal model:

Labels: Volume

Area of base

Height

Function:

(c) Verbal model:

Function:

 5 7
3x3 1

53
3 x2 2 20x 1 6

 5 3x3 1 13x2 2 10x 2
2
3x3 1

14
3 x2 2 10x 1 6

 VSsxd 5 s3x3 1 13x2 2 10xd 2 s2
3x3 2

14
3 x2 1 10x 2 6d

Volume
of pyramid2

Volume
of bin5

Volume
of grain

 5 2
3x3 2

14
3 x2 1 10x 2 6

 5 1
3s2x3 2 14x2 1 30x 2 18d

 5 1
3s2x3 2 8x2 1 6x 2 6x2 1 24x 2 18d

 5 1
3s2x2 2 8x 1 6dsx 2 3d

 VPsxd 5
1
3s2x 2 6dsx 2 1dsx 2 3d

5 x 2 3

5 s2x 2 6dsx 2 1d

5 VPsxd

Height?Area of base1
3

?5Volume

 5 3x3 1 13x2 2 10x

 5 s3x2 1 13x 2 10dx

 5 s3x2 1 15x 2 2x 2 10dx

 VBsxd 5 s3x 2 2dsx 1 5dx

5 x

5 x 1 5

5 3x 2 2

5 VBsxd

Height?Width?Length5Volume
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139. s2xd3 5 23 ? x3 5 8x3 Þ 2x3 141.

 L 5 Last

 I 5 Inner

 O 5 Outer

 F 5 First

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

(b) False, the product of two binomials can be a trinomial. For example, sx 1 2dsx 2 3d 5 x2 2 x 2 6.

Section 3.3 Factoring Polynomials

1.

 GCF 5 2 ? 3 5 6

 96 5 25 ? 3

 90 5 5 ? 2 ? 32

 48 5 24 ? 3 3.

 GCF 5 3x

 12x 5 22 ? 3 ? x

 3x2 5 3 ? x ? x 5.

 5 6z2

 GCF 5 2 ? 3 ? z ? z

 212z3 5 21 ? 22 ? 3 ? z ? z ? z

 30z2 5 2 ? 3 ? 5 ? z ? z

7.

 5 14b2

 GCF 5 7 ? 2 ? b ? b

 42b5 5 7 ? 2 ? 3 ? b ? b ? b ? b ? b

 14b3 5 7 ? 2 ? b ? b ? b

 28b2 5 7 ? 22 ? b ? b 9.

 5 21sx 1 8d2

 GCF 5 7 ? 3sx 1 8d2

 63sx 1 8d3 5 7 ? 32 ? sx 1 8d3

 42sx 1 8d2 5 7 ? 3 ? 2 ? sx 1 8d2

11. 8z 2 8 5 8sz 2 1d 13. 4u 1 10 5 2s2u 1 5d 15. 24x2 2 18 5 6s4x2 2 3d

17. 2x2 1 x 5 xs2x 1 1d 19. 21u2 2 14u 5 7us3u 2 2d 21. is prime (No common
factor other than 1.)
11u2 1 9

23. 28x2 1 16x 2 8 5 4s7x2 1 4x 2 2d 25. 3x2y2 2 15y 5 3ysx2y 2 5d

27. 15xy2 2 3x2y 1 9xy 5 3xys5y 2 x 1 3d 29. 14x4y3 1 21x3y2 1 9x2 5 x2s14x2y3 1 21xy2 1 9d

31. 10 2 x 5 21s210 1 xd 5 21sx 2 10d 33. 7 2 14x 5 27s21 1 2xd 5 27s2x 2 1d

35.  16 1 4x 2 6x2 5 21s216 2 4x 1 6x2d 5 21s6x2 2 4x 2 16d 5 22s3x2 2 2x 2 8d

37. y 2 3y3 2 2y2 5 21s2y 1 3y3 1 2y2d 5 21s3y3 1 2y2 2 yd 5 2ys3y2 1 2y 2 1d

39. 2y 2
3
5 5

1
5s10y 2 3d 41. 3

2x 1
5
4 5

1
4s6x 1 5d

43. 2ysy 2 3d 1 5sy 2 3d 5 sy 2 3ds2y 1 5d 45. 5xs3x 1 2d 2 3s3x 1 2d 5 s3x 1 2ds5x 2 3d

47. 2s7a 1 6d 2 3a2s7a 1 6d 5 s7a 1 6ds2 2 3a2d 49. 8t3s4t 2 1d2 1 3s4t 2 1d2 5 s4t 2 1d2s8t3 1 3d


