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UNIT 6  Factoring

List of Objectives

To find the greatest common factor (GCF) of two or more monomials
To factor a monomial from a polynomial

To factor a trinomial of the form x% + bx + ¢
To factor completely

To factor a trinomial of the form ax? + bx + ¢
To factor completely

To factor the difference of two perfect squares
To factor a perfect square trinomial

To factor a common binomial factor

To factor completely

To solve equations by factoring

To solve application problems
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SECTION 1 Monomial Factors

1.1 Objective To find the greatest common factor (GCF) of two or more monomials

The greatest common factor (GCF) of 24 = 2:2:2+3

two or more integers is the greatest inte- 60 = 2:2--3:5

ger which is a factor of all of the integers. GCF — 240 8— 12

The GCF of two or more monomials is the Bx3y = 2:3 XXXy

product of the GCF of the coefficients Bxy2 = 2+ 2 Zw X Yoy

and the common variable factors. GCF = 2:x+Xx+y = 2x%

Note that the exponent of each variable in

the GCF is the same as the smallest expo- The GCF of 6x3y and 8x%2 is 2x?y.
nent of that variable in either of the mono-

mials.

Find the GCF of 12a*b and 18a2b2c.
1284 = 2+2-3-a%*:b
18a2b2c = 2-3-3-a2-bh2-¢C

The common variable factors are a2 and b. GCF = 2:3-a2-b = 6a%
¢ is not a common variable factor.

Example 1 Example 2
Find the GCF of 4x% and 18x?2y58. Find the GCF of 12x3y® and 15x2y3.
Solution Your solution

4xly =2:2x4-y
18Xzy6=2.3.30X2.y6
The GCF is 2x?y.

1.2 Objective  To factor a monomial from a polynomial

The Distributive Property is used to — Multiply ——
multiply factors of a polynomial. Factors Polynomial
To factor a polynomial means to write 2X(X + 5) 2x2 + 10x
the polynomial as a product of other

polynomials. (S Factor |

In the example above, 2x is the GCF of the terms 2x2 and 10x. It is a common
monomial factor of the terms. x + 5 is a binomial factor of 2x2 + 10x.

Solution on p. 464
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Factor 5x3 — 35x2 + 10x.

Find the GCF of the terms
of the polynomial.

Divide each term of the
polynomial by the GCF.

Use the quotients to rewrite
the polynomial, expressing
each term as a product with
the GCF as one of the fac-
tors.

Use the Distributive Prop-
erty to write the polynomial
as a product of factors.

5x3 = 5.8

35x2 = 5.7« x2

10x =2+-5-x

The GCF is 5x.

| Bt =882 g 10x_ o sE,)ththls
| bx bx | mentally.

5x3 — 36x2 4+ 10x = 5x(X?) + 5x(—7x) + 5x(2)

= 5xX(x% — 1% =+ D)

Example 3
Factor 8x2 + 2xy.

Solution

8x2 =2:2:2:x2
2Xy =2-x-y
The GCF is 2x.

Example 5

Solution

The GCF is 4x2y.
16x2y + 8x4y2 —

8x2 + 2xy = 2x(4X) + 2x(y) = 2x(4X + y)

Factor 16x2y + 8x4y2 — 12x45.

18Xy = 22222552,y
Bx4y2 =2.2.2.x4. 2
12x%P = 2-2+Z =5 v /5

12X4y5 =
4x2y(4) + Ax2y(2x?y) + 4x2y(—3x2y%) =
4x2(4 + 2x2y — 3x2y%)

Example 4
Factor 14a2 — 21a4b.

Your solution

Example 6

\

Factor 6x4y2 — 9x3y2 + 12x2y4,

Your solution

Content and Format © 1983 HMCo
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1.1 Exercises

Find the greatest common factor.

1. %7, %8 2. y8 yt? 3. x4 xy®
4. a%3, a%b® 5. x2y47% xybz? 6. ab3c® adhc
7. a®b2cs, ab?ct 8. x8y?z, x4yz® 9. 3x4 12x?
10. 12x, 30x2 11. 1643, 18a 12. 8y3, 12y5
13. 1448, 49a7 14. 12y2, 27y4 15. 3x2y2, 5ab?
16. 8x?y3, 7ab* 17. 9a?b4, 24a%bh? 18. 15a%b?, 9ab®
19. ab?d, 4a2b, 12a2b° 20. 12x2y, x%*, 16x 21. 2x?%y, 4xy, 8x
22. 16x2, 8x*y2, 12xy 23. 3x%2 6x, 9x3y° 24. 4a°b®, 8a®, 12ab*
1.2 Exercises
Factor.
25. 53+ 5 26. 7b -7 27. 16 — 8a?
28. 12 + 12y2 29. 8x + 12 30. 16a — 24
31. 30a — 6 32. 20b+5 33. 7x2 — 3x
34. 12y? — b5y 35. 3a% + 5a° 36. 9x — 5x?2
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Factor.

37. 14y2 + 11y

40. 3y* — 9y

43. 8a® — 4a°

46. a%b? + ab

49, x2y — xy®

52. 5x%y — 7ab®
55. a® — 3a% + b5a
58. 8y2 — 12y + 32

61.

64.

67.

70.

2x4 — 4x3 + 6x2

3y? — 9y? + 24y

x3y — 3x2y2 4 Txy®

4b5 4+ 6b% — 12b

38.

41,

44,

47.

50.

53.

56.

59,

62.

65.

71.

6b% — 5b?

10x4 — 12x2

16y* — 8y7

3x2y4 — 6xy

a2b + a*b?

6a2b3 — 12b2

b%® — 5b2 — 7b

3x% 4+ 6x2 + 9x

3y4 — 9y3 — 6y?

2y5 %) 3}/4 g 7y3

2a2b — 5a2b? + 7ab?

3a2h2 — 9ab? + 15b2

39.

42,

45,

48.

51.

54.

57.

60.

63.

66.

69.

72.

2x4 — 4x
12a% — 3232
X2y2 — xy
12a%b% — 9ab
2a%b + 3xy°
8x2y3 — 4x?

5x2 — 15x + 35

5y% — 20y2 + 10y

2x3 4+ 6x2 — 14x

6a® — 3a% — 2a?

5y3 + 10y2 — 25y

8x2y? — 4x2%y + x?

Content and Format © 1983 HMCo
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SECTION 2

Factoring Polynomials of the Form x? + bx + ¢

2.1 Objective

To factor a trinomial of the form x2 + bx + ¢

Trinomials of the form x2 + bx + ¢, where X2 +8+12,b=8, c¢c=12
b and c are integers, are shown at the %2 = Ix 12, b= <7, 0=12
right. x2 —2x—15,b = —2,¢c = —15

To factor a trinomial of this form means to express the trinomial as the product of two
binomials.

Trinomials expressed as the product of X2 +8x+12 =X+ 6)x + 2)
binomials are shown at the right. X2 —T7x 4+ 12 =X = 3)(x — 4)

X2 —2x — 15 = (X + 3)(x — 5)

The method by which factors of a trinomial are found is based upon FOIL. Consider
the following binomial products, noting the relationship between the constant terms of
the binomials and the terms of the trinomials.

(X + B)(X + 2) = x2 + 2x + 6x + (6)(2) =x2 4 8x 4+ 12
sum of 6 and 2 '
Signs in the product of 6 and 2
binomials are
the same (X — 3)(X — 4) =x2 — 4x = 3x + (=3)(—4) =x2 —Tx + 12
sum of —3 and —4 ] )
product of —3 and —4
(X + 3)(x — 5) =x2 —5x +3x + (8)(=5) =x2—-2x—15
sum of 3 and —5
Signs in the product of 3 and —5
binomials are
opposite (X — D)X 4+ 6) = X2 4+ 6x — 4x + (—4)(B6) =x2+2x — 24
sum of —4 and 6
product of —4 and 6

Important Relationships

1. When the constant term of the trinomial is positive, the constant terms of the
binomials have the same sign. They are both positive when the coefficient of the x
term in the trinomial is positive. They are both negative when the coefficient of the
X term in the trinomial is negative.

2. When the constant term of the trinomial is negative, the constant terms of the
binomials have opposite signs.

3. Inthe trinomial, the coefficient of x is the sum of the constant terms of the binomi-
als.

4. In the trinomial, the constant term is the product of the constant terms of the
binomials.
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The following trinomial factoring patterns help to summarize the relationships stated
above.

Trinomial Factoring Pattern
X2 4 bX + ¢ x + M@ + @)
X2 —bx +¢C ! -

X2 < bx — ¢

X2 —bx —cC

Factor x2 + 7x + 10.

The constant term is positive.
The coefficient of x is positive.
The binomial constants will be positive.

Find two positive factors of 10 whose Factors Sum
sum is 7. +1, +1O 11
+2, +5 7
Write the factors of the trinomial. X + 2)(x + 5)
Check:
(X +2)(x +5)=x%2+5x +2x + 10

:X2+7X+10

Factor x2 — 8x — 9.

The constant term is negative.
The signs of the binomial constants
will be opposites.

Find two factors of 9, one of which is Factors Sum
positive and one of which is negative, —1, +9 8
whose sum is —8. 11 8 —f
Once the sum of —8 is found, other +3, =3 0

factors need not be tried.

Write the factors of the trinomial. X 4+ DHx =9

Check:
X+1DX =9 =x2—9x +x—29
:X2—8X—9

When only integers are used, some trinomials do not factor. For example, to factor
x2 4+ 5x + 3, it would be necessary to find two positive integers whose product is 3
and whose sum is 5. This is not possible, since the only positive factors of 3 are 1 and
3, and the sum of 1 and 3 is 4. This trinomial is irreducible over the integers.
Binomials of the form x + a or x — a are also irreducible over the integers.

Content and Format © 1983 HMCo
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Example 1 Example 2 ‘
Factor x2 — 8x + 15. Factor x2 — 9x + 20.
Solution Your solution
x — Factors Sum
-1, =15 —-16
-3, =5 -8
(x = 3)x —5)

x2 —8x 4+ 15 =(x — 3)(x — 5)

Example 3 Example 4
Factor x2 + 6x — 27. Factor x2 + 3x — 18.
Solution Your solution
x+ 8 Factors Sum
+1, =27 =26
-1, +27 26
+3, -9 —6
-3, +9 6

(x + 9x — 3)
X2 4 6x — 27 = (x + 9)(x — 3)

2.2 Objective To factor completely

A polynomial is factored completely when it is written as a product of factors which are
irreducible over the integers.

Factor 3x3 + 15x2 + 18x.
Find the GCF of the terms of the poly- The GCF is 3x.

nomial.
Factor out the GCF. © 3x3 4+ 15x2 4+ 18x =
T Do this
| 3x(x?) + 3x(56x) + 3x(6) = step
' mentally.

3x(x? + 5x + 6)

Factor the trinomial. ,, Factors Sum
Find two positive factors of 6 whose +1, +6 7
5

sum is 5. +2, +3

Write the product of the GCF and the 3x(x + 2)(x + 3)

factors of the trinomial. Check: 3x(x + 2)(x + 3) =
3x(x2 + 3x + 2x + 6) =
3x(x? + 5x + 6)
3x3 4+ 15x2 + 18x

Solutions on p. 464
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Factor x2 + 9xy + 20y2.

The terms have no common factor.
There are two variables.

Factors Sum

Find two positive factors of 20 +1, 420 29
whose sum is 9. +2. 410 12

+4 +5 9
Write the factors of the trinomial. (x + 4y)(x + 5Y)

Check: (x + 4y)(x + 5y) =
X2 + 5xy + 4xy + 20y? =
X2 4+ 9xy + 20y?

Example 5 Example 6

Factor 2x2y + 12xy — 14y. Factor 3a2b — 18ab — 81b.
Solution Your solution

The GCF is 2y.

2x2% + 12xy — 14y = 2y(x® + 6x — 7)

Factor the trinomial.

2y(x + B)(x — B) Factors Sum
+1, -7 -6
-1, +7 6

2y(x + 7)(x — 1)

2x2y + 12xy — 14y = 2y(x + 7)(x — 1)

Example 7 Example 8

Factor 4x2 — 40xy + 84y2. Factor 3x2 — 9xy — 12y2.
Solution Your solution

The GCF is 4.

4x2 — 40xy + 84y2 = 4(x® — 10xy + 21y?)

Factor the trinomial.

4(x — By)x — Bly) Factors Sum
-1, =21 =22
-3, -7 —-10

4x = 3y)x = 7y)
4x2 — 40xy + 84y? = 4(x — 3y)(x — 7y)

Content and Format © 1983 HMCo
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2.1 Exercises
Factor.
1. X2 4 8x 4 2 2, x24+5x+6 3. xX2—x—2
4. x> 4+ x—6 5. a2 +a—12 6. a2 —2a— 35
7. a2 —3a+2 8 a2 —5a+4 9. a24+a-—-2
10. a2 —2a -3 11. b2 —-6b + 9 12. b? +8b + 16
13. b2+ 7b -8 14. y» —y —6 15. y? 4+ 6y — 55
16. 22 — 4z — 45 17. y2 -5y + 6 18. y? — 8y + 15
19. 22 — 14z + 45 20. z2 — 14z + 49 21. z2 — 12z - 160
22. p?2+4+2p—-35 23. p? + 12p + 27 24. p?—-6p +8
25. x2 + 20x + 100 26. x2 + 18x + 81 27. b2+ 9b + 20
28. b2+ 13b + 40 29. x2 —11x — 42 30. x2+9x—170
31. p2—-H-20 32. b? +3b—40 33. y?2 — 14y — 51
34. y2_y 72 35. p?2 —4p — 21 36. p? + 16p + 39
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Factor.

37.

40.

43.

46.

49.

52.

55.

58.

61.

64.

67.

70.

y? — 8y + 32

p? + 24p + 63

X2 + x — 56

a® —7a — 44

z2 -9z - 136

G =36 = 180

c2 +19¢c + 34

X2 1 10— 75

b2 4 8b — 105

a? + 42a — 135

a2 + 27a + 72

x2 — 29x + 100

38.

41.

44,

47.

50.

53.

56.

59.

62.

65.

68.

71.

y? — 9y + 81

x2 — 15x + 56

x2 L. 5x — 36

a? — 15a + 36

Z2 + 14z — 147

72 4+ 15z + 44

62+ 11c + 18

X2 —22x 4+ 112

b2 — 22b + 72

b2 — 23b + 102

22 4 24z + 144

x2 —10x — 96

39.

42,

45.

48.

51.

54,

57.

60.

63.

69.

72.

X2 — 20x + 75
x2 4+ 21x + 38
a? —21a—-72
g% — P1a + 54
c2—c—90

P2 + 24p + 135

X2 — 4x — 96

X2 & 21x — 100

a? — 9a — 36

b2 — 25b + 126

X2 4+ 25x + 156

X2 +9x — 112

Content and Format © 1983 HMCo
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2.2 Exercises

Factor.

73. 2x2 + 6x + 4
76. 4x2 — 4x — 8
79. xy? — Bxy + 6x

82.

85.

88.

91.

94,

97.

100.

103. 2y4 — 26y° — 96y2

106.

2a% + 6a? + 4a

3x%2 + 3x — 36

622 + 12z — 90

X2 — bxy + 6y?

a? — 15ab + 50b2

y? —15yz — 4122

z* 4+ 228 — 80z2

Xt — 11x3 — 12x2

74,

77.

80.

83.

86.

89.

92.

95.

98.

101.

3x2 + 15x + 18

ab? + 2ab — 15a

Xy? 4+ 8xy + 15x

3y® — 15y2 + 18y

2x% — 2x2 4 4x

2a% + 8a? — 64a

X2 + 4xy — 21y2

X2 — 3xy — 28y?

y? + 85yz + 3622

b* — 22b3 + 120b2

104. 3y* + 54y° 4+ 135y2

107. 4x2y 4+ 20xy — 56y

75.

78.

81.

84.

87.

90.

93.

96.

99.

332 4+ 33 — 18

ab? + 7ab — 8a

723 — 722 4+ 12z

4y3 + 12y2 — 72y

522 — 15z — 140

3a% — 9a2 — H4a

a2 — 9ab + 20b2

2 4 2st — 4812

z4 — 1278 4 3572

102. bH* — 3p3 — 10b2

105. x* 4+ 7x% — 8x2

108. 3x2y — 6xy — 45y
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Factor.

109. 8y2 — 32y + 24

112. ¢® + 18¢? — 40¢

115. x2 — 8xy + 15y2

118. y2 4 4yz — 2172

121. 3x2y 4 60xy — 63y

124. 4x3 + 12x2 — 160x

127. 4x3 + 8x2 — 12x

130. 4p% — 28p — 480

133. 2 — 12ts + 35s2

136. x2 + 4xy — 60y?

139. 15ab? + 45ab — 60a

141. 3yx? 4 36yx — 135y

110.

113.

116.

119.

122.

125.

128.

131.

134.

137.

10y2 — 100y + 90

3x3 — 36x2 + 81x

y2 — Txy — 8x?

y2 + 8yz + 722

4x2y — B68xy — 72y

473 4+ 3272 — 132z

5x3 4+ 30x2 + 40x

p* + 9p3 — 36p?

a® — 10ab + 25b?

5x4 — 30x% + 40x2

111.

114.

117.

120.

123.

126.

129.

132.

135.

138.

c® + 13c? + 30c

4x3 4+ 4x2 — 24x

a® — 13ab + 42b2

y2 — 16yz + 1522

3x3 + 3x2 — 36x

5z8 — 5022 — 120z

5p2 + 25p — 420

p* + p® — 56p2

g2 — 8ab — 33b2

Bx3 — 6x2 — 120x

140. 20a?b — 100ab + 120b

142. 4yz?> — 52yz + 88y

Content and Format © 1983 HMCo
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SECTION 3

Factoring Polynomials of the Form
ax? + bx + ¢

3.1 Obijective

To factor a trinomial of the form ax? + bx + ¢

Trinomials of the form ax2 + bx + c, A= xpda= b= = 4
where a is a positive integer and b 5

— a = b = G = =
and c are integers, are shown at the Bx™ + B 8, B 8, 3
right.

To factor a trinomial of this form, a trial-and-error method is used. Trial factors are
written, using the factors of @ and ¢ to write the binomials. Then FOIL is used to check
for b, the coefficient of the middle term.

To reduce the number of trial factors which must be considered, remember the follow-
ing.

1. Use the signs of the constant and the coefficient of x in the trinomial to determine
the signs of the terms in the binomial factors.

Trinomial Factoring Pattern

ax?2 + bx + ¢ (lx + BH(Ex + W

ax2 — bx +c¢ (< - Bl - W

ax?2 —bx —c (H -+ -8 o -l -l
ax?2 + bx — ¢ (@ -l -B o @ - BE B

2. If the terms of the trinomial do not have a common factor, then the two terms in
either one of the binomial factors will not have a common factor.

Factor 2x2 — 7x + 3.

The terms have no common factor.

The constant term is positive. (lx - Bl - B
The coefficient of x is negative.

The binomial constants will be negative,

Write the factors of 2 (the coefficient Factors of 2: 1, 2
of x?). These factors will be the

coefficients of the x terms in the

binomial factors.

Write the negative factors of 3 (the Factors of 3: —1, -3
constant term). These factors will
be the constants in the binomial factors.

Write trial factors. Writing the 1 when it

is the coefficient of x may be helpful. Jrigl Fectos Micdia Term

Use the Outer and Inner products of (Ox —1)(2x —3) —3x —2x = —5X
FOIL to determine the middle term of (Ix =3)(2x = 1) —x—6x = —7x
the trinomial.

Write the factors of the trinomial. x =3)(2x —1)

Check: (x — 3)(2x — 1) =
2xe —x — Bx +B=
2% — Tx 4+ 3
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Factor 6x2 — x — 2.

The terms have no common factor.
The constant term is negative.

The signs of the binomial constants
will be opposites.

Write the factors of 6. These factors
will be the coefficients of the x terms
in the binomial factors.

Write the factors of —2. These fac-
tors will be the constants in the bino-
mial factors.

Write the trial factors.

Use the Quter and Inner terms of
FOIL to determine the middle term of
the trinomial.

It is not necessary to test trial factors
which have a common factor. For
example, 6x + 2 need not be tested
because it has a common factor of 2.
Once a trial solution has the correct
middle term, other trial factors need
not be tried.

Write the factors of the trinomial.

Factors of 6: 1, 6
2.3

Factors of —2: —1,
+1!

Trial Factors

(1x — 1)(6x + 2)
(Ix 4+ 2)(6x — 1)
(Ix + 1)(6x — 2)
(Ix —2)6x + 1)
2x — 1)Bx + 2)
2x +2)Bx = 1)
(2x + D3 — 2
2x —2)Bx + 1)

(2x + 1)(3x — 2)

+2
-2

Middle Term
Common factor
—X + 12x = 11x
Common factor
X —12x = —11x
4x — 3x = X
Common factor
—4x + 3x = —x
Common factor

Check: (2x + 1)(8x — 2) =
6x2 —4x +3x — 2 =

Bx2 — x — 2

Example 1

Factor 3x2 + x — 2.

Solution

Factors of 3: 1, 3

Trial Factors

(Ix + 1H(Bx — 2)
(Ix —2)(Bx + 1)
(Ix — 1H)(@Bx + 2)
(Ix +2)Bx — 1)

(x + 1)3x — 2)

Example 2

Factor 2x2 — x — 3.

Your solution

Factors of —2: +1, =2
-1, +2
Middle Term
—2x + Bx=x
X — 6x = —bx
2X — 3x = —X
=X 4 6x =bx

X2+ x—2=(X+ 1)B3x —2)

Content and Format © 1983 HMCo

Solution on p. 466



UNIT 6 Factoring 215

3.2 Objective To factor completely

Content and Format © 1983 HMCo

Factor 3x® — 23x2 + 14x.

Find the GCF of the terms of the The GCF is x.

polynomial.
Factor out the GCF. 3x3 — 23x2 4 14x = x(3x% — 23x + 14)
Factor the trinomial. x(Bx - B)(@
Write the factors of 3. Factors of 3: 1, 3
Write the negative factors of 14. Factors of 14: —1, —14
-2, =7
Write trial factors. Writing the 1 Trial Factors Middle Term
when it is the coefficient of x may (1x — 1)Bx — 14)  —14x — 3x = —17x
ge helpful. N . (Ax —14)(8x — 1)  —x — 42x = —43x
petermine the middie lem O (1x —2)@x —7)  —7x—6x = —13x
' (Ix — D(Bx — 2) —2X — 21x = —23x
Write the product of the GCF and X(x — 7)(3x — 2)
the factors of the trinomial.
Check: x(x — 7)(8x — 2) =
X(8x% — 2x — 21x + 14) =
X(3x2 — 23x + 14) =
3x3 — 23x2 4 14x
Factor 15 — 2x — x2.
The terms have no common factor. -
The coefficient of x? is —1. -
The signs of the binomials will
be opposites. (
Write the factors of 15. Factors of 15: 1, 15
3,5
Write the factors of —1. Factors of —1: 1, —1
Write trial factors. Trial Factors Middle Term
Determine the middle term of the tri- (1 4 1x)(15 — 1x)  —x + 15x = 14x
nomial. 1 —-10015+1x) x—15x = —14x
@B+ 105 — 1x) —3X + b5x = 2x
(3 = 15+ 1x%) 8x — By = —2x

Write the factors of the trinomial. B —=x)5 + X%

Check: (3 — x)(6 + x) = 15 + 3x — 5x — x?
=15 — 2x — x?
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Example 3

Factor 2x2y + 19xy — 10y.

Solution

The GCF is y.

2x2y + 19xy — 10y = y(2x%2 + 19x — 10)
Factor the trinomial.

— @) ory
Factors of 2: 1, 2 Factors of —10: +1, —10
-1, +10
+2, =5
-2, +5
Trial Factors Middle Terms

(1x + 1)(@2x — 10)
(Ix —10)2x + 1)
(Ix — 1)(@2x + 10)
(x +10)2x — 1)
(Ix + 2)(2x — 5)
(1x — 5)(2x + 2)
(1x — 2)(2x + 5)
(1x + 5)(2x — 2)

y(x +10)@2x — 1)

Common factor
X — 20x = —19x
Common factor
—X + 20x = 19x
—b5X 4+ 4x = —X
Common factor
bx — 4x = x
Common factor

2x2y + 19xy — 10y = y(x + 10)@2x — 1)

Example 5

Factor 12x — 32x2 — 12x8.

Solution
The GCF is 4x.

12x — 32x2 — 12x% = 4x(3 — 8x — 3x?)

Factor the trinomial.

4x( + 10
Factors of 3: 1, 3

Trial Factors

) or 4x(B] — &
Factors of —3:

Middle Term

PRI
-1, +3

(1 + 1)@ — 3x) Common factor
(1 =3B +1x) x—9x = —8x
(1 =18 + 3x) Common factor
(1 + 3@ — 1x) —X + 9% = 8x

4x(1 — 38 + X)
12x — 32x2 — 12x3 = 4x(1 — 3x)(3 + X)

Example 4
Factor 4a2b? + 26a2b — 14a2.

Your solution

Example 6

Factor 12y + 12y? — 45y8.

Your solution

Content and Format © 1983 HMCo
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3.1 Exercises

Factor.

1. 2x2 4 3x + 1 2. 5x2 4+ 6x + 1 3. 22 4+7y +3
4, 3y2 4+ 7y +2 5. 282 —3a + 1 6. 3a% —4da + 1
7. 262 - 11b +5 8. 3bX—-13b + 4 9. 2x%2 4+ x —1
10. 4x%2 — 3x — 1 11. 2x2 —5x -3 12. 3x2 +5x -2
13. 22—t — 10 14. 212 £ 5t — 12 15. 3p2 —16p + 5
16. 6p2 + 5p + 1 17. 12y2 — 7y + 1 18. 6y? — 5y 4+ 1
19. 622 -7z + 3 20. 922 4+ 3z 42 21. 612 — 11t 4+ 4
22. 102 + 11t + 3 23. 8x? +33x + 4 24, 7x% +50x + 7
25. Bx?2 —62x — 7 26. 9x2 —13x — 4 27. 12y2 + 19y + 5
28. 5y? — 22y + 8 29. 7a% +47a — 14 30. 11a2 —54a — 5
31. 3b2—16b + 16 32. 602 —19b + 15 33. 222 27z —14
34, 422 4 57 -6 35. 3p2+ 22p — 16 36. 7p2+ 190 + 10
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Factor.

37.

40.

43.

46.

49.

52.

55.

58.

61.

64.

67.

70.

6x2 —17x + 12

8x2 — 30x + 25

472 + 11z + 6

14p2 — 41p + 15

182 — 9t — 5
8b2 4+ 65b + 8
6b2 —13b + 6

15b% — 43b + 22

15a2 4+ 26a — 21

18y2 — 27y + 4

15x2 — 82x + 24

1522 — 44z 4 32

38.

41.

44.

47.

50.

53.

56.

59.

62.

65.

68.

71.

16x2 —19x + 6

6a2 + 7a — 24

622 — 25z + 14

8y2 + 17y + 9

1212 + 28t — 5

9x2 4+ 12x + 4

2002 + 37b + 15

18y2 — 39y + 20

6a? + 23a + 21

822 4+ 2z — 15

1322 + 49z — 8

3622 + 72z + 35

39.

42.

45.

48.

51.

54,

57.

60.

63.

66.

69.

72.

5b2? + 33b — 14

1482 + 152 — 9

22p% + 51p — 10

12y2 — 145y + 12

6b% + 71b — 12

25x2 — 30x + 9

33b% + 34b — 35

24y2 + 41y + 12

8y2 — 26y + 15

1022 4 3z — 4

1022 — 29z + 10

1622 + 8z — 35

Content and Format © 1983 HMCo
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3.2 Exercises

Content and Format © 1983 HMCo

Factor.

73. 4x%2 +6x 4+ 2 74. 12x%2 4+ 33x — 9 75. 15y? — K0y + 35
76. 30y? + 10y — 20 7T, 2x% —11x2 4 5x 78. 2x3 — 3x? — 5x
79. 3a’h — 16ab + 16b 80. 2a%b — ab — 21b 81. 3z2 4+ 95z + 10
82. 8z2 — 36z + 1 83. 3x% 4 xy — 22 84. 6x2% 4+ 10xy + 4y?
85. 3a% 4 5ab — 2p? 86. 2a° — 9ab + 9b? 87. 4y? — 11yz 4 622
88. 2y? 4 7yz 4 522 89. 12 — x — x2 90. 2 + x — x?

91. 28 + 3z — 22 92. 15 -2z - 22 93. 8 — 7x — x?

94. 12 + 11x — x2 95. 9x2 + 33x — 60 96. 16x2 — 16x — 12
97. 80y? — 36y + 4 98. 24y? — 24y — 18 99. 873 4+ 1422 4+ 3z

100. 623 — 2322 4 20z 101. 6x%y — 11xy — 10y 102. 8x2y — 27xy + 9y

103. 24x2 — 52x 4 24 104. 60x2 + 95x + 20 105. 35a* + 9a° — 2a?

106. 15a* + 26a% + 73> 107. 15b2 — 115b + 70 108. 25p2 + 35b — 30
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Factoring

Factor.

109. 3x2 — 26xy + 35y2

112. 360y2 + 4y — 4

115. 15a2 + 11ab — 14b?

118. 24z + 1022 — 78

121. 102 — 5t — 50

124. 6p® +5p2 +p

127. 10y® — 44y? + 16y

130. 2yz8 — 17yz% + 8yz

133. 1233 + 14a? — 48a

136. 9x2y — 30xy? + 25y3

113.

116.

122.

125.

128.

131.

134.

138. 9x3y — 24x2y2 4 16xy3

140. 9a%h — 9a2h? — 10ab?

4x2 4+ 16xy + 15y2 111,

21 — 20x — x2 114.

1582 — 31ab + 10b0% 117.

10x3 + 12x2 + 2x  120.

1612 4+ 40t — 96 123.

2622 + 98z — 24 126.

14y3 + 94y2 — 28y 129,

20b* + 41b% + 2002 132.

4233 + 4582 — 27a 135.

216y? — 3y — 3

18 + 17x — %2

33z — 822 — 78

9x3 — 39x2 4+ 12x

3p% — 16p? + 5p

30z2 — 87z + 30

4yz® + 5yz? — 6yz

6b* — 13b° + 6b2

36p2 — gps — p4

137. 8x2y — 38xy? + 35y°

139. 9x% + 12x2%y + 4xy

141. 2a% — 11a%b? + 5ab®

Content and Format © 1983 HMCo
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SECTION 4

Special Factoring

4.1 Objective

To factor the difference of two perfect squares

The product of a term and itself Term Perfect Square
is called a perfect square. The 2 2:2 = 4
exponents of variables of perfect X XX = X2
squares are always even numbers. 3ys 3y3 - 3y% = 9y"®

The square root of a perfect square is one of the two equal factors V4 =2
of the perfect square. “y/ ", called a radical, is the symbol for 5 _
square root. To find the exponent of the square root of a variable R .
term, multiply the exponent by % V9y¢ = 3y°
The difference of two perfect Sum and Difference Difference of Two
squares is the product of the of Two Terms Perfect Squares
sum and difference of two

terms. (@ + b)a — b) = a2 — b?

The factors of the difference of two perfect squares are the sum and difference of the
square roots of the perfect squares.

a? + b? is the sum of two perfect squares. It is irreducible over the integers.

Factor x2 — 16.

Write x2 — 16 as the difference X2 — 16 = x2 — 42
of two perfect squares.

The factors are the sum and =X+ 4Hx -4
difference of the square roots Check: (X + 4)(x — 4) = X2 — 4x + 4x — 16
of the perfect squares. I e

Factor x2 — 10.

Since 10 is not a perfect square, x2 — 10 cannot be written as the difference of two
perfect squares. x2 — 10 is irreducible over the integers.

Example 1

Factor 16x2 — y2,

Solution

16x2 — y2 = (4x)2 — y2 = (4x + y)(4x — y)

Example 3

Factor z6 — 25.

Solution

26— 25 = (z%2 — 52 = (2% + 5)(z° — 5)

Example 2 ‘

Factor 2582 — b2
Your solution

Example 4

Factor n® — 36.

Your solution

e

Solutions on p. 467
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4.2 Objective

To factor a perfect square trinomial

A perfect square trinomial is the square of a binomial.

Square of a Binomial Perfect Square Trinomial
(@ + b)? =(a + b)a +b) = a? + 2ab + b2
(a — b)? =(@-b)a—->b = a? — 2ab + b?

In factoring a perfect square trinomial, remember that the terms of the binomial are the
square roots of the perfect squares of the trinomial. The sign in the binomial is the
sign of the middle term of the trinomial.

Factor x2 + 10x + 25.

Check that the trinomial is rfect X2 =X
sthare, at the trinomial is a perfec \/\/;_;:5 2(6x) = 10
The trinomial is a perfect square.
Write the factors as the square of a bi- (x + 5)?
nomial. Check: (x + 5)2 = (x + 5)(x + 5)
=x2 4+ 5x 4+ 5x + 25
=x2 410x + 25

Factor x2 + 10x — 25.

Since the constant term is negative, x2 + 10x — 25 is not a perfect square trinomial.
x2 4+ 10x — 25 is irreducible over the integers.

Example 5

Factor y? — 14y + 49,

Solution
Vy2=y

The trinomial is a perfect square.
Y2 — 14y + 49 =(y — 7)?

Example 7 Example 8

Factor 9x2 — 24xy + 16y2. Factor 25a2 — 30ab + 9b2.
Solution +  Your solution

\V4 9x2 = 3x

VIBYZ = 4y 2(3x - 4y) = 24xy

The trinomial is a perfect square.
9x2 — 24xy + 16y2 = (3x — 4y)?

Example 6
Factor a2 4+ 20a + 100.

Your solution

Content and Format © 1983 HMCo
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4.3 Obijective

To factor a common binomial factor

In the examples at the right,
the binomials in parentheses
are called binomial factors.

2a(a + b)?
3Xy(x — y)

The Distributive Property is used to factor a common binomial factor from an expres-

sion.

Factor 6(x — 3) + y&(x — 3).

The common binomial factor is x — 3.
Use the Distributive property to write

the expression as a product of factors.

Factor 2x(a — b) + 5(b — a).

Rewrite the expression as a
difference of terms which have a
common factor. Note that
(b—a)=(—a+b) = —(@a—Db)

Write the expression as a
product of factors.

B6(x —3)+ y2(x — 3) =
(x = 3)6 + y?

2x(a — b) + 5(b — a)

=

Do this ste
2x(@ — b) + 5[—(a — b)]J mentally. ’

2x(a — b) — 5(a — b)
(@ — b)(2x — 5)

Example 9
Factor 4x(3x — 2) — 7(38x — 2).

Solution
4x(Bx — 2) — 7(8x — 2) = (Bx — 2)(4x — 7)

Exampie 11
Factor 5a(2x — 7) + 2(7 — 2x).

Solution

5a(@x — 7) + 2(7 — 2x) =
Sa(2x —7) — 2(2x — 7) = (2x — 7)(5ba — 2)

Example 10
Factor 5x(2x + 3) — 4(2x + 3).

Your solution

Example 12
Factor 2y(5x — 2) — 3(2 — 5x).

Your solution

Solutions on p. 467
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4.4 Objective To factor completely

When factoring a polynomial completely, ask the following questions about the poly-
nomial.

1. Is there a common factor? If so, factor out the common factor.

2. s the polynomial the difference of two perfect squares? If so, factor.

3. ls the polynomial a perfect square trinomial? If so, factor.

4. s the polynomial a trinomial which is the product of two binomials? If so, factor.
5

Is each factor irreducible over the integers? If not, factor.

Example 13 Example 14
Factor 3x2 — 48. Factor 12x3 — 75x.
Solution Your solution

The GCF is 3.

3x%2 — 48 = 3(x2 — 16)
Factor the difference of two perfect squares.

3x + 4)(x — 4)

3x% — 48 =3(x + 4)(x — 4)

Example 15 Example 16

Factor x3(x — 3) + 4(3 — x). Factor a?(b — 7) + (7 — b).
Solution Your solution

The common binomial factor is x — 3.

X3(x —3) + 48 —x) =

X(x —3) —4(x —3) = (x — 3)(x® — 4)
Factor the difference of two perfect squares.
X =3 + 2 — 2)

X3((x —8)+ 4B —x) =(x — )X + 2(x — 2)

Example 17 Example 18

Factor 4x2y2 4+ 12xy? + 9y2. Factor 4x® + 28x2 — 120x.
Solution Your solution

The GCF is y2.

4x2y? 4 12xy2 4 9y? = y2(4x? + 12x + 9)
Factor the perfect square trinomial.
y2(2x + 3)?

4X2y2 4 12)(}/2 + 9y2 =y2(2X 4 3)2

Content and Format © 1983 HMCo
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4.1 Exercises

Factor.

1. x2 -4 2. x2-9 3. a? — 81

4. a2 — 49 5. 4x2 — 1 6. 9x2 — 16

7. x5 -9 8. y? —64 9. 25x2 — 1
10. 4x2 — 1 11. 1 — 49x%2 12, 1 — 64x?
13. 12 + 36 14. x2 + 64 15. x4 — y?
16. b* — 1642 17. 9x2 — 16y2 18. 2572 — y2
19. x%2 - 4 20. a2%p? — 25 21. 16 — x?y?

4.2 Exercises

Factor.
22. y2 4 2y + 1 23. y?2 4+ 14y + 49 24, a2 —2a + 1
25. x2 4+ 8x — 16 26. z2 — 18z — 81 27. x> —12x + 36
28. x2 4 2xy + y? 29. X2 4 6xy + 9y? 30. 48 + 4a + 1
31. 25x2 + 10x + 1 32. 64a®> — 16a + 1 33. 9a% + 6a + 1
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Factor.
34. 16b%2 + 8b + 1 35. 4a%2 — 20a + 25

37. 9a% — 42a + 49 38. 25a% + 30ab + 9b?

40. 49x2 + 28xy + 4y2  41. 4y? — 36yz + 8122

36. 4b% + 28b + 49

39. 432 — 12ab + 9b?

42. 64y? — 48yz + 9z

4.3 Exercises

Factor.

43. x(a + b) + 2(a + b) 44,
45. x(b +2) — y(b + 2) 46.
47. z(x — 3) — (x — 3) 48.
49. x(b — 2¢) + y(b — 2¢) 50.
51. a(x — 2) + 5(2 — x) 52,
53. by —2) — 2ay — 2) 54.
55. b(y —3)+3@B -y 56.

57. alx —y) — 2(y — x) 58.

ax +y)+4x+y)

Ay ='4) = By = 4)

ay+7n-y+7

2X(x — 3) — (x — 3)

alx —7) + b(7 — x)

x(a — 3) — 2y(a — 3)

cla@a—2) — b2 — a)

3(a — b) — x(b — a)

Content and Format © 1983 HMCo
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4.4 Exercises
Factor.
59. 5x2 — 5 60. 2x2 — 18 61. X8 + 4x2 + 4x
62. y3 — 10y? + 25y 63. x* + 2x3 — 35x? 64. a* — 11a% + 2432
65. 5b% + 75b + 180 66. 6y2 — 48y + 72 67. 3a? + 36a + 10
68. 532 — 30a + 4 69. 2xZy + 16xy — 66y 70. 3ab + 21ab — 54b
71. x® — 6x2 — 5x 72. b® = 8b2 —Tb 73. 3y2 — 36
74. 3y? — 147 75. 20a? + 12a 4+ 1 76. 12a° — 36a + 27
77. x2y2 — Txy? — 8y? 78. a2b? + 3a2b? — 88a% 79. 10a? — 5ab — 15b2
80. 16x2 — 32xy + 12y2 81, 50 — 2x2 82. 72 — 2x?
83. a2p2 — 10ab? + 2502 84. a2b? 4 6ab® 4+ 9b?  85. 12a%h — a?b? — ab®
86. 2x3y — 7x%y2 4+ 6xy® 87. 12a% — 122 + 3a 88. 18a° + 24a? + 8a
89. 243 4 3a2 90. 75 + 27y? 91. 12a° — 46a® + 40a
92. 24x3 — 66x2 4+ 15x 93. 4a® + 20a2 + 25a  94. 2a° — 8a’b + 8ab?
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Factor.

95. 27a%b — 18ab + 3b

98. 21x2 — 11x3 — 2x*

101.

104.

107.

110.

113.

115.

117.

119.

121.

123.

18a® + 2442 + 8a

20x — 11xy — 3xy?

15y2 — 2xy? — x2y2

x4 — 25x2

96.

102.

105.

108.

111.

15x%2 — 13x3y3 — 20x2y4

a(2x — 2) + b(2x — 2)

Xx —2) —(x — 2)

a(x? — 4) + b(x? — 4)

4(x — B) — x3(x — 5)

XX —2) + 42 — x)

32xy? — 48xy + 18x 103.

72xy? + 48xy + 8x  106.

4x4 — 38x3 + 48x2  1009.

y® — 9y

a?b? — Bab? + 9b?

X4 — x2y2

114.

116.

118.

120.

122.

124,

100.

112

97. 48 — 12x — 6x2

bt — a2p2?

2b + ab — 6a%b

4X2y + 8xy + 4y

3x2 — 27y?

a* — 16

45y% — 42y% — 24y*

4g(x — 3y — 2bex —3)

y&la — b) = (8= b)

x(@? — b?) — y(a?2 — b?)

y¥a — b) — 9@ — b)

Hayf—A) = 58 = 2§

Content and Format © 1983 HMCo
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SECTION B

Solving Equations

5.1 Objective

To solve equations by factoring

Recall that the Multiplication

Property of Zero states that If a is a real number, thena+-0 =0-a = 0.

the product of a number and
zero is zero.

Consider x -y = 0. If this is a true equation, then either x = 0 or y = 0.

Principle of Zero Products

If the product of two factors
is zero, then at least one of fa-b=0,thena=0o0rb=0.
the factors must be zero.

The Principle of Zero Products is used in solving equations.

Solve: (x — 2)(x —3) =0

If (x —2)(x — 3) =0, x—-2)x=3)=0

then (x — 2) =0 or (x — 3) = 0.

Rewrite each equation in the XxX—2=0 x—383=0

form variable = constant. X =72 X =3

Write the solution. The solutions are 2 and 3.
Check:

(X —2)(x —3) =0 x—-—2)x—3)=0
-2 =9=0 [B-2E-9=0

o(=1) =0 —-10) =0
0=0 0=0
A true equation A true equation
An equation of the form ax? + bx + ¢ =0 is a 324+ 2x+1 =0

quadratic equation. A quadratic equation is
in standard form when the polynomial is in
descending order and equal to zero.

Solve: 2x2 + x = 6

4x2 —3x +2=0

2x2 4+ x =6
Write the equation in standard form. 2x2 +x —-6=0
Factor. @x -3)x+2)=0
Let each factor equal zero (the 2x —3=0 Xx+2=0
Principle of Zero Products).
Rewrite each equation in the form 2x =3 X= =2
variable = constant. =23

2

Write the solution. The solutions are % and —2.

3 and —2 check as solutions.

2
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Example 1
Solve: x(x — 3) =0
Solution

Xx—3)=0

X =0 X —3 = 0
=3
The solutions are 0 and 3.

Example 3
Solve: 2x2 — 50 =
Solution

2x2 —50 =0
2x2 —25) =0
2(X + 5)(x — 5) =0

X+5=0 X—-—5=0
X= —5 X=5

The solutions are —5 and 5.

Example 5
Solve: (x — 3)(x —10) = —10
Solution

x = 3)(x — 10)= =10 Write in standard form.
X® = 13% + 80 = — 710

X2 —13x 4+ 40 =0

x—8(x -5 =10

X—8=0 X—5=0
=8 X =15

The solutions are 8 and 5.

Example 2
Solve: 2x(x + =10

Your solution

Example 4
Solve: 4x2 — 9 — ¢

Your solution

Example 6
Solve: (x + 2)(x —7) =52

Your solution

* Content and Format © 1983 HMCo
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5.2 Objective To solve application problems

Content and Format © 1983 HMCo

Example 7 Example 8

The sum of the squares of two consecutive posi- The sum of the squares of two consecutive posi-
tive even integers is equal to 100. Find the two tive integers is 61. Find the two integers.
integers.

Strategy Your strategy

First positive even integer: n
Second positive even integer: n + 2

The sum of the square of the first positive even
integer and the square of the second positive
even integer is 100.

Solution Your solution

n? 4+ (n 4+ 2)2 =100
n¢g4+n%4+4n + 4 =100
2n2 + 4n + 4 =100
2n2 +4n — 96 =0
2(n?2 +2n —48) =0
2(n —6)n +8) =0

n—6=0 n+8=0
n==6 n=-8
Since —8 is not a positive even integer, it is not a
solution.
n=a6 -

n+2=6+4+2=28
The two integers are 6 and 8.

Solution on p. 469
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Example 9

A stone is thrown into a well with an initial speed
of 4 ft/s. The well is 420 ft deep. How many sec-
onds later will the stone hit the bottom of the
well? Use the equation d = vt + 16t2, where d is
the distance in feet, v is the initial speed, and t is
the time in seconds.

Strategy

To find the time for the stone to drop to the bot-
tom of the well, replace the variables d and v by
their given values and solve for t.

Solution

d = vt+16t?

420 = 4t + 1612

0 = —420 + 4t + 1612
1612 + 4t — 420 =0
442 £t —105) =0
44t + 21)(t —5) =0

4t = =21 =5
et s N
b==z
Since the time cannot be a negative number, — % is

not a solution.

The time is 5 s.

Example 10

The length of a rectangle is 4 in. longer than twice
the width. The area of the rectangle is 96 in.2.
Find the length and width of the rectangle.

Your strategy

Your solution

Content and Format © 1983 HMCo
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5.1 Exercises

Solve.

1. Y+3)y+2)=0

4. @+8z-9=0

7. a@—-9 =0

10. (4t —7)=0

13. b+2)b—-5)=0

16. x2-121 =0

19. 9x2 -1 =0

22, x2—-8x+15=0

25. x2—-5x+4+6=0

28. 2y2 -y —-1=0

31. 622 4+5z2+1=0

34, a2 —-53 =0

11.

14.

17.

20.

23.

26.

29.

32.

35.

v~ 3)y—5=0

X(x —5) =0

ala+12) =0

2a(3a — 2) = 0

(b—8)b+3)=0

4x2 — 49 =0

16x2 —49 =0

72 4 52— 14 =0

x2—-3x—-10=0

222 — 93 —5=0

6y? — 19y +15 =0

X2 —Tx=0

3.

15.

18.

21.

24,

27.

30.

33.

36.

Z—-T7z—-8)=0

Xx+2)=0

W2y +38) =0

4b(2b +5) =0

x2—-81 =0

16x2 —1 =0

x2 +6x+8=0

7224z —=T2 =10

Y2+ 4y —21 =0

3a2 + 14 +8 =0

X2 —3x=0

222 — 8a =0
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Solve.

37. a2 4+ 53 = —4

40. y2_7y =38

43. 312 _ 13t = —¢4

46. x(x —11) =12

49. pp +3) = -2

52. yy -8 = —15

55. (x +8)(x —3) = —30

57.

59.

61.

63.

65.

& +3)y+10) = —10

(Z—-8)Yz+4) = —35

(@+3)a+4) =72

@X +5)(x + 1) = —1

V+32y+3) =5

38.

41,

44.

47.

50.

53.

a? — 53 =24 39. y2_5/= _p
2 + 7t =14 42, 32 + t=10

52 — 16t = —12 45. x(x —12) = —27
W —17) =18 48. y(y +8) = —15
plp — 1) =20 51, y(y +4) =45
X0 + B) =28 54. p(p — 14) = 15

56. (x +4)(x — 1) = 14

58. (z-5)z + 4) = 52

60. (z —6)z + 1) = —-10

62.

64.

66.

(@—4)a+7) = —18

(Z+3)(z—10) = —42

Y +5@By -2 =—14
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5.2 Application
Probiems

Solve.

1. The square of a positive number is 2.

six more than five times the posi-
tive number. Find the number.

3. The sum of two numbers is six. 4,

The sum of the squares of the two
numbers is twenty. Find the two
numbers.

5. The sum of the squares of two 6.

consecutive positive integers is
eighty-five. Find the two inteyers.

7. The sum of two numbers is ten. 8.

The product of the two numbers is
twenty-one. Find the two num-
bers.

9. The square of the sum of a number 10.

and three is one hundred forty-
four. Find the number.

11. The product of two consecutive 12,

positive integers is two hundred
ten. Find the integers.

The square of a negative number
is sixteen more than six times the
negative number. Find the num-
ber.

The sum of two numbers is eight.
The sum of the squares of the two
numbers is thirty-four. Find the
two numbers.

The sum of the squares of two

“‘consecutive positive even integers

is one hundred. Find the two inte-
gers.

The sum of two numbers is
twenty-three. The product of the
two numbers is one hundred
twenty. Find the two numbers.

The square of the sum of a number
and five is eighty-one. Find the
number.

The product of two consecutive
odd positive integers is one hun-
dred forty-three. Find the inte-
gers.
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Solve.

13.

15.

17.

19.

21.

The length of the base of a triangle
is four times the height. The area
of the triangle is 50 ft2. Find the
base and height of the triangle.

The length of a rectangle is three
times the width. The area is
300in.2. Find the length and
width of the rectangle.

The length of a rectangle is 5 in.
more than twice the width. The
area is 75in.2. Find the length
and width of the rectangle.

The length of each side of a
square is extended 2 in. The area
of the resulting square is 144 in.2.
Find the length of a side of the
original square.

An object is thrown downward,
with an initial speed of 16 ft/s,
from the top of a building 320 ft
high. How many seconds later will
the object hit the ground? Use the
equation d = vt + 16t2, where d
is the distance in feet, v is the
initial speed, and t is the time in
seconds.

The radius of a circle is increased
by 3in., increasing the area by
100 in.2. Find the radius of the
original circle. Use 3.14 for 7.

14.

16.

18.

20.

22.

24,

The height of a triangle is 3 m
more than twice the length of the
base. The area of the triangle is
76 m2. Find the height of the tri-
angle.

The length of a rectangle is two
more than twice the width. The
area is 312 ft2, Find the length
and width of the rectangle.

The width of a rectangle is 5 ft less
than the length. The area of the
rectangle is 176 ft. Find the length
and width of the rectangle.

The length of each side of a
square is extended 5 in. The area
of the resulting square is 64 in.2.
Find the length of a side of the
original square.

An object falls from an airplane
that is flying at an altitude of
6400 ft. How many seconds later
will the object hit the ground? Use
the equation 16t? = d, where d is
the distance in feet and t is the
time in seconds.

A circle has a radius of 10 in. Find
the increase in area when the ra-
dius is increased by 2in. Use
3.14 for =,
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UNIT 6 Factoring

Review/Test

SECTION 1 1.1 Find the GCF of 12a2h® and 1.2  Factor 6x3 — 8x2 4+ 10x.
16abs.

SECTION 2 2.1a Factor p2 + 5p + 6. 2.1b Factor a2 — 19a + 48.

2.1c Factor x2 4 2x — 15. 2.1d Factor x2 — 9x — 36.

2.2a Factor 5x2 — 45x — 15. 2.2b Factor 2y* — 14y® — 16y2,
SECTION 3 3.1a Factor 2x2 + 4x — 5. 3.1b Factor 6x2 + 19x + 8.

3.2a Factor 8x2 + 20x — 48. 3.2b Factor 6x2y? + 9xy? + 12y2.
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Review/Test
SECTION 4 4.1a Factor b2 — 16. 4.1b Factor 4x2 — 49y2.
4.2a Factor p?2 4+ 12p + 36. 4.2b Factor 4a2 — 12ab + 9b2.
4.3a Factor a(x — 2) + b(x — 2). 4.3b Factor x(p + 1) — (p + 1).
4.4a Factor 3a®> — 75. 4.4b Factor 3x2 + 12xy + 12y2
SECTION 5 5.1a Solve: 5.1b Solve: x(x — 8) = —15

5.2

2a —3)a+7)=0

The length of a rectangle is 3 cm longer than twice the width. The area of the

rectangle is 90 cm2. Find the length and width of the rectangle.
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UNIT 6 Factoring
Review /Test
SECTION 1 1.1 Find the GCF of 12x3y2 and 42xy®. 1.2  Factor 15xy2 — 20xy*.
a) 12x3y8 a) 5xy33 — 4y?)
b) 6xy? b) 5(38xy? — 4xy*)
c) 3xy? c) 5Sxy(By — 4y%)
d) 6x3y8 d) x(15y2 — 20y4)
SECTION 2 2.1a Factor b2 4+ 10b + 21. 2.1b Factor y2 — 7y + 6.
a) (b+10)b +3) a (+3)y+2
b) b+ 3)b+T7) b) v =3y -2
c) (b+21)b +10) c) +6)Xy—1
d) b+ 13)b - 3) d (y—-6-1
2.1c Factor a2 + 3a — 18. 2.1d Factor p2 — 9p — 10.
a) (@—3)a+6) a) (op+ D+ 10)
b) (a + 3)(a — 6) b) (p+10)p — 1)
c) (@+9a-2) c) (P—=10)p + 1)
d) (@ —3)a - 6) d (@—10)p - 1)
2.2a Factor 5x2 + 15x + 10. 2.2b Factor x2 — 5xy — 14y2
a) Gx+10x+ 1) a) (X =2+ 7y)
b) (x + 2)(5x + 5) b) x+2y)Xx —7y)
c) 5(x + 2)(x + 5) C) (X —=2y)(x = T7y)
d) Sx + 2)(x + 1) d) x4+ 20K+ 7y)
SECTION 3 3.1a Factor 12x2 — x — 1. 3.1b Factor 9x2 + 15x — 14,
a) Bx+ NHdx —1) a) (Bx —2Bx+7)
b) (6x + 1)2x — 1) b) (3x + 2)(8x —7)
c) (Bx — 14x + 1) c) Bx—=2@Bx -7
d (6&x —12x + 1) d Ox —Dx+7)
3.2a Factor 2a® + 7a2 — 15a. 3.2b Factor 18a® + 57a? + 30a.

a) (2a% — 3a)(a + 5)
b) a(2a + 3)@ — 5)
c) a(2a — 3)@a + 5)
d) a(a — 3)a —5)

a) 3a(2a + 5)(3a + 2)
b) 3(2a + 5)(Ba + 2)
c) 3a(3a + 5)(2a + 2)
d) 3a(Ga + 1)a + 2)
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Review /Test
SECTION 4 4.1a Factor p2 — 64. 4.1b Factor 3622 — 49p2.

a) (p+ 8)p +8) a) (6a — 7b)6a — 7b)
b) (o —8)p —8) b) (6a — 7b)6a + 7b)
c) (p—Hp+4) c) (6a + 7b)6a + 7b)
d) (p—8)p +8) d) (36a — b)(b + 490)

4.2a Factor b2 — 10b + 25. 4.2b Factor 4x2 + 28xy + 49y2.
a) (b—35)b+5) a) (2x + 7y)2x — Ty)
b) (b — 5) b) (2x — 7y)?
c) (b+ 5)? c) (2x + 7y)?
d) (b-10y d) (4x + y)(x + 49y)

4.3a Factor x(a + 2) + y(a + 2). 4.3b Factor 3y(x — 3) — 2(x — 3).
a) (@+2)x+y a) @y +2)x —23)
b) (x +ay + 2) b) By — X + 2)
c) (x—a)a+2) c) By —2)x —3)
d @+ nNx+y d @By + 2)x + 3)

4.4a Factor 4b2 — 100. 4.4b Factor 18x2 — 48xy + 32y2.
a) (2b —10)2b + 10) a) 2(8x — 44)(3x + 44)
b) 4(b — 5)2 b) 2(3x — 4y)?
c) 4(b + 5)2 c) 2(3x + 4y)?
d) 4(b —5)b + 5) d) (9x + 2y)(2x + 16y)

SECTION § 5.1a Solve: (x 4+ 3)(2x — 5) =0 5.1b Solve: 3x2 + 19x — 14 =0

a) The solutions are —3 and g a) The solutions are —% and 7.
b) The solutions are —3 and —g. b) The solutions are 15 and 14.
c) The solutions are 3 and —g. c) The solutions are % and —7.
d) The solutions are 3 and % d) The solutions are '—é and 7.

5.2 The length of the base of a triangle is three times the height. The area of the

triangle is 24 in.2. Find the length of the base of the triangle.

a) 12in. b) 4in.

c) 48in.

d) 16 in.
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