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LESSON [}y Skills Practice

Name

Controlling the Population
Adding and Subtracting Polynomials

Vocabulary

Match each definition with its corresponding term.

1.

polynomial
c.

term

coefficient
e.

monomial
a.

binomial
g.

trinomial
d.

. degree of aterm

h.

degree of a polynomial
b.

. a polynomial with only 1 term

multiplied by coefficients

Date

. the degree of the term with the greatest
exponent

. a mathematical expression involving the
sum of powers in one or more variables

. a polynomial with exactly 3 terms

. any number being multiplied by a power

within a polynomial expression

. each product in a polynomial expression

. a polynomial with exactly 2 terms

. the exponent of a term in a polynomial

€
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Problem Set

Identify the terms and coefficients in each expression.

1.

3.

5x + 8

The terms are 5x and 8. The coefficients are
5 and 8.

X? — 4x
The terms are x?2 and —4x. The coefficients are
1 and —4.

—-18
The term is —18. The coefficient is —18.

2m3

The term is 2m?. The coefficient is 2.

—3w*+ w2 -9
The terms are —3w?, w?, and —9.
The coefficients are —3, 1, and —9.

10 — 3x® — 6x
The terms are 10, —3x3, and 6x. The
coefficients are 10, —3, and 6.

Determine whether each expression is a polynomial. If the expression is not a polynomial, explain why

it is not.
;
7. 9+ 12x 8. 6m2
The expression is a polynomial. The expression is not a polynomial, because
the term has an exponent that is not a whole
number.
9. 3 - 8x 10. —2w® + w2 — 5
The expression is not a polynomial. The first The expression is a polynomial.
term can be rewritten as 3x~' which has an
exponent that is not a whole number.
11. —2.5m 12. §+10
The expression is a polynomial. The expression is a polynomial.
13. 9K + 12 14. %m—%
The expression is not a polynomial. The first L .
The expression is a polynomial.
term can be rewritten as x'® which has an
exponent that is not a whole number.
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Name

Determine whether each polynomial is a monomial, binomial, or trinomial. State the degree of

Date

the polynomial.

15.

17.

19.

8 + 3

The polynomial is a binomial with a

degree of 1.

X2 —7x

The polynomial is a binomial with a

degree of 2.

—-12

The polynomial is a monomial with a

degree of 0.

16.

18.

20.

5m?

The polynomial is a monomial with a

degree of 2.

—9n* + 6n* — 1

The polynomial is a trinomial with a

degree of 4.

4 —10x® + 8x

The polynomial is a trinomial with a

degree of 3.

Write each polynomial in standard form. Classify the polynomial by its number of terms and by its degree.

21.

23.

25.

27.

2x + 6x°

6x2 + 2x

The polynomial is a binomial with
a degree of 2.

10 — 5x
—5x + 10

The polynomial is a binomial with
a degree of 1.

15 + 4w — w?
-wé+ 4w + 15
The polynomial is a trinomial with

a degree of 3.
_1 — p4
_p4 —_ 1

The polynomial is a binomial with a

degree of 4.

22.

24.

26.

28.

—-9m? + 4m?3

4m?® — 9m?

The polynomial is a binomial with
a degree of 3.

7x — 3 + 12x?
12x2 + 7x — 3
The polynomial is a trinomial with
a degree of 2.

5x2 — 15 + 20x
5x2 + 20x — 15

The polynomial is a trinomial with
a degree of 2.

—6t2 + 4t + 3t®
3t — 612 + 4t

The polynomial is a trinomial with
a degree of 3.
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29. —18a® + bda — 2232
—18a® — 22a? + 54a

The polynomial is a trinomial with a
degree of 3.

Simplify each expression.

31. (5x — 8) + (7x +10)
5x—8+7x+ 10
(5x + 7x) + (—8 + 10)
12x + 2

33. (—x2 +5x —12) + (2x* — 6)
—x*+56x—12+2x*— 6
(—x2 + 2x3+ 5x + (=12 — 6)
x>+ 5x —18

35. (—5w? + 3w — 8) + (15w? — 4w + 11)
—5w? + 3w — 8 + 15w? — 4w + 11
(—5w? + 15w?) + (Bw — 4w) + (—8 + 11)
10w?2 —w + 3

37. (—a*+ 2a — 8) + (2a®> — 9a + 15)
—a?+2a—8+2a>—9a+ 15
(—a? + 2a? + (2a — 9a) + (—8 + 15)
a2—T7a+7

39. (Bx* +3x2 —3) — (6x°* — 9x® + 2)
3+ 3x2 -3 —6x5+9x°—2
—6x° + 3x* + 9+ 3x2 + (—3 — 2)
—6x°+3x*+ x>+ 3x2—5

30. x3 —x2—x°

32.

34.

36.

38.

40.

_X5 + X3 — X2
The polynomial is a trinomial with a
degree of 5.

(4m? + 9m) — (2m? + 6)
4m? +9m — 2m? — 6
4m? —2m? + 9m — 6
2m?+9m — 6

(1082 — 3t + 9) — (6> — 71)
1022 — 3t +9 — 612+ 7t
(102 — 6t2) + (=3t + 7t) + 9
42 + 4t + 9

Bx®+10x — 1) — (bx2 + 10x — 9)
3x*+10x —1 —5x2—10x + 9
3x® —5x2+ (10x —10x) + (—1 + 9)
3x® —5x2+ 8

(14p* + 7p?) + (8p° + 7p* — p)
14p* — 7p%2 + 8p® + 7p%2 — p
14p* + 8p® + (—7p% + 7p?) — p
14p* + 8p® — p

(=7m*—m?—m) — (-10m* —m — 1)
-Tm*—m?—m+10m®*+ m + 1
(=7m®* +10m3 —m* + (—m + m) + 1
3md —m? + 1
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Name Date

The graphs of the functions f(x) = 2x + 1, g(x) = x> + x — 3, and h(x) = f(x) + g(x) are shown. Evaluate the
function h(x) for each given value of x. Use the graph of h(x) to verify your answer.

gi) y
A
ol i ° /
. /
\ 4 /
\ 4
\ \ : / /
:—4\—\—— 0/'/‘ 3 14 X
100 v
41. Evaluate h(x) at x = 2. 42. Evaluate h(x) at x = —4.
hx) = fix) + g(x) hx) = f(x) + gx)
=2x+1+x2+x—3 =2x+1+x2+x—3
=x2+3x—2 =x2+3x—2
h(2)= (22 + 3(2) — 2 h(—4) = (—4)> + 3(—4) — 2
=4+6-2 =16—12 -2
=8 =2
43. Evaluate h(x) at x = 0. 44. Evaluate h(x) atx = 1.
hx) = f(x) + g(x) hx) = f(x) + g(x)

=2x+1+x*+x—3 =2x+1+x2+x—3
=x2+3x — 2 =x2+3x—2
h(0) = (0)> + 3(0) — 2 h(1)=(1)2+3(1) — 2

=0+0-2 =1+3-2
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45. Evaluate h(x) atx = —2.
hx) = f(x) + glx)
=2x+1+x2+x—3
=x2+3x—2
h(=2) = (—2)>+ 3(—2) — 2
=4-6-2
=—4

46. Evaluate h(x) at x = —1.5.
hx) = fix) + g(x)
=2x+1+x2+x—3
=x>+3x—2
h(—=1.5) = (—1.5)> + 3(—1.5) — 2
=225—-45—-2
= —4.25
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Name

They’re Multiplying—Like Polynomials!

Multiplying Polynomials

Problem Set

Determine the product of the binomials using algebra tiles.

1. x+1andx + 1

2. x+1andx +4

Date

1

X

1

o X 1 1 1
X X2 x| x| x
1 X 1 1 1

x+1)x+1)=x2+2x+1

3. x+2andx + 2

x+1)(x+4)=x2+5x+4

4. x +3andx + 3

X+2)(x+2)=x2+4x+4

o X 1 1 1
X X2 x| x| x
1 X 1 1 1
1 X 1 1 1
1 X 1 1 1

xX+3dx+3J=x2+6x+9
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5 2x+1andx +3 6. 2x +3and x + 2
o X 1 1 1 o X 1 1
X X2 x| x| x X X2 x | x
X X2 x| x| x X X2 x | x
1 X 1 1 1 1 X 1 1
@x+1)x+3) =22+ 7x+3 1 X 111
1 X 1 1

@x+3)x+2)=22+T7x+6

Determine the product of the binomials using multiplication tables.

7. 3x +4and 2x + 2 8. 5m+3and4dm + 6
2x 2 . im 6
3x 6x° 6x 5m 20m? 30m
4 8x 8 3 12m 18
(Bx +4)(2x+2) =6x>+6x+8x+8 (5m + 3)(4m + 6) = 20m? + 30m + 12m + 18
=6x2+14x+ 8 =20m? + 42m + 18
9. 6t+5and 7t -5 10. 4x + 2 and 4x — 2
ﬁ : 7t 5 : ax 2
6t 4212 —30t 4x 16x? —8x
5 35t —-25 2 8x -4
(6t + 5)(7t — 5) = 42t — 30t + 35t — 25 (4x+ 2)4x —2) =16x>—8x +8x — 4
= 42t + 5t — 25 =16x2—4
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Name

Date

11. 10w —1and 9w + 8

9w 8

10w 90w? 80w

-1 —9w -8

(10w — 1)(9w + 8) = 90w? + 80w — 9w — 8

=90w?2 + 71w — 8

12. y + 12 and 5y + 15

5y 15
y 5y? 15y
12 60y 180

(v + 12)(5y + 15) = 5y2 + 15y + 60y + 180
= 5y? + 75y + 180

Determine the product of the polynomials using the Distributive Property.

13. 2x(x + 6)
2x(x + 6) = 2x(x) + 2x(6)
= 2x2 + 12x
15. 7x(x — 5)
7x(x — 5) = 7x(x) — 7x(5)
= 7x2 — 35x

17. (x + 3)0& — 1)
(x +3)6 = 1) = (x + 3)(x) — (x + 3)(1)

= x(x?) + 3(x? — x(1) — 3(1)

=x*+3x*—-x—3

19. 3x(x® + 5x — 1)

3x(x? + 5x — 1) = 3x(x?) + 3x(5x) — 3x(1)

= 3x% + 15x2 — 3x

14. 4(x + 2)

4x2(x + 2) = 4x3(x) + 4x3(2)
= 4x° + 8x*

16. (2x + 1)(x + 8)

(2x + 1)(x + 8) = (2x + 1)(x) + (2x + 1)(8)
= 2x(x) + 1(x) + 2x(8) + 1(8)
=2x*+x+16x + 8
=2*+17x + 8

18. (4x + 4)(5x — 5)
(4x + 4)(5x — 5) = (4x + 4)(5x) — (4x + 4) (5)
= 4x(5x) + 4(5x) — 4x(5) — 4(5)

= 20x? + 20x — 20x — 20
= 20x2 — 20

20. 9x(3x2 — 4x + 2)

Ix(3x2 — 4x + 2) = 9x(3x?) — 9x(4x) + Ix(2)
= 27x% — 36x2 + 18x
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21. (x + 2)(x* + 6x — 1)
x+2)2+6x—1)=(x+ 2)(x?) + (x + 2)(6x) — (x + 2)(1)
= x(x?) + 2(x?) + x(6x) + 2(6x) — x(1) — 2(1)
=x*+2x2+ 6x* + 12x — x— 2
=x+8x2+11x—2

22, (x — 4)® + 2x — )
(x = 46 + 2 = 3) = (x = 96 + (x — 4)(20) — &x — 4)3)
= x(%) — 4(¢%) + x(2x) — 4(2x) — x(3) — (—4)(3)
=x*—4x? + 2x* — 8x — 3x— (—12)
=x2—2x2—11x+ 12
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Name

Date

What Factored Into It?
Factoring Polynomials

Vocabulary

State the given property.

1.

Symmetric Property of Equality

The Symmetric Property of Equality states that if m = n, thenn = m.

Problem Set

Factor out the greatest common factor of each polynomial, if possible.

1.

X? + 9
X(x +9)

5x? + 20x — 15
5(x%2 + 4x — 3)

. 3w+ 10

There is no greatest common factor.

Tm3 — 21
7(m® — 3)

2.

10.

m? —4m
m(m — 4)

24w? — 16
8(3w?2 — 2)

2% + 10x2
2X(x + 5)

20x® + 16x° + 8x
4x(5x2 + 4x + 2)

15x% + 4
There is no greatest common factor.

€
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Factor each trinomial using an area model.

11. X2 +4x + 3
x+3
X 1 1 1
—
X X2 x| x| x
X+ 1<
1 X 1 1 1
X+ 4x+ 3= (x+ 1)(x + 3)
12. x> +5x+ 6
xX+3
X 1 1 1
—_— A A A
X X2 x| x| x
X+ 24
1 X 1 1 1
1 X 1 1 1
X2+ 5x+6=(x+ 2)(x + 3)
13. > —x—6
x—3
X -1 -1 -1
P N NS NS— N
X x2 —X | =x|—x
X+ 24
1 X —1|=1]-1
1 X —-1(-1]|-1
X=—x—6=Kx+2)(x—3)
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Date

Name
14. x> —x—12
x—4
X 1 -1 -1 -1
PR N Y N N W
X x2 —x|=x|—x|—x
X+ 31

1 X —1(-1|-1| -1
1 X —1(-1|-1]| -1
1 X —1|-1|-1|-1

X2—x—12 = (x + 3)x — 4)

15. x>+ 7x + 10

X+ 24

1 X 1 (111

1 X 1)1 (1)1

X2+ 7x+10 = (x + 2)(x + 5)

16. x* +3x — 4
x+4
X 1 1 1 1
f—/_Y—MV—/;Y—MY—M\
X x2 x| x| x| x
X — 15
-1 -x |-1|=-1]-1]-1

XX+3x—4=Kx—-1)x+4)
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Factor each trinomial completely using multiplication tables. If possible, factor out the greatest common
factor first.

17. x> —2x — 8 18. y? + 13y + 42
X 2 . y 7
X x? 2x y y? Ty
—4 —4x -8 6 6y 42
xX2—2x—8=Kx—4)x+ 2 y2+ 13y +42=(y+6)(y +7)
19. m*+6m -7 20. x> — 9% + 18
m -1 . X -6
m m? -m X X2 —6x
7 7m -7 -3 —-3x 18
m+6é6m-7=m+7)(m-—1) x> —9x +18 = (x — 3)(x — 6)
21. 4w? + 12w — 40 22. 2t° — 1412 + 24t
4w? + 12w — 40 = 4(w? + 3w — 10) 213 — 1412 + 24t = 2H({t2 — 7t + 12)
Factor w? + 3w — 10 using a multiplication Factor t?2 — 7t + 12 using a multiplication table.
table.
t —4
w -2
t t? —4t
w w? —2w
-3 -3t 12
5 5w -10

20 — 1412 + 24t = 2t(t — 3)(t — 4)
4w? + 12w — 40 = 4w + 5)w — 2)

23. 3m® + 36m? + 60m 24, 2x> — 8x — 42
3m?® + 36m? + 60m = 3m(m? + 12m + 20) 2x2 — 8x — 42 = 2(x2 — 4x — 21)
Factor m? + 12m + 20 using a multiplication Factor x2 — 4x — 21 using a multiplication
table. table.
m 2 . X -7

m m? 2m X X2 —7x

10 10m 20 3 3x =21
3m?® + 36m? + 60m = 3m(m + 10)(m + 2) 22 —8x —42 =2(x + J)(x — 7)
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Name

Date

Factor each polynomial using the trial and error method. If possible, factor out the greatest common
factor first.

25.

27.

29.

x>+ 11x + 10

The factors of the constant term, 10, are:
-1, —-10 1,10

-2, -5 2,5
x+11x+10=(x + 1)(x + 10)

m? + 2m — 35

The factors of the constant term, —35, are:

-1,35 1, -35
-5,7 5, -7
m?+2m —35=(m + 7)(m — 5)

3n? — 27n + 60
3n% — 27n + 60 = 3(n?> — 9n + 20)

Factor n> — 9n + 20 using trial and error.
The factors of the constant term, 20, are:

-1, -20 1,20

-2,-10 2,10

-4, -5 4,5

3n% — 27n + 60 = 3(n — 5)(n — 4)

Factor each polynomial.

31.

33.

X2+ 11x +28=_(x+ 4k +7)
x2—11x +28=_(x -4k —7)
X2 +3x—28=_K—4)k+7)
X2 —3x+28=_X+4)kx—7)

X2+ 12x + 27 = _+3)x +9)
x2—12x+27=_K -3 —9)
x2+6x—27=_K—-3)K+9
x2—6x—27=_Kx+3x—-09

26.

28.

30.

32.

34.

w2 + 6w — 16

The factors of the constant term, —16, are:
-1,16 1,16

-2,8 2,-8

—4,4 4, —4

w2+ 6w —16 = (w + 8)(w — 2)

X2+ 4x — 12

The factors of the constant term, —12, are:
-1,12 1, —-12

-2,6 2,-6

-3,4 3, —4

X2+4x —12 = (x + 6)(x — 2)

2x2 + 22x + 60
2x2 + 22x + 60 = 2(x2 + 11x + 30)

Factor x> + 11x + 30 using trial and error.
The factors of the constant term, 30, are:

-1,-30 1,30
-2,-15 2,15
-3,-10 3,10
—5, —6 5,6
2X% + 22x + 60 = 2(x + 5)(x + 6)

X2 +10x +9=_K+1)x+9)
x2—10x +9=_K—1)Kx—9)
x—1Nx+9)
x+1Nx—9)

X+ 8x—9=

X2 —8x—9=

X2+ 13x + 40 = _(x + 5)lx + 8)
X2 —13x + 40 = _(x — 5)(x — 8)
X2+ 3x— 40 =_(x—5)x +8)
X2 —3x—40=_(x+5)kx—8)

Chapter 13 Skills Practice w 929



LESSON [ikj¢) Skills Practice page 6

35. x2 + 12x + 11 = _x + 1)l + 11) 36. x2+13x +36 = _(x +4)x+9)
X —12x + 11 = X = 1)k —11) x2—13x +36=_(x —4)x —9)
X2+ 10x — 11 = X —1)kx +11) X2 +56x—36=_KX—4)x+09)
X2 —10x — 11 = X+ 1) —11) x2—5x—36=_K+4)x—09)

Factor each polynomial completely. If possible, factor out the greatest common factor first.

37. x> +4x + 4 38. x2 —10x + 25
X 2 . X -5
X X2 2x X X2 —bx
2 2x 4 -5 —5x 25
X+4x+4=x+2)(x+ 2 x2—10x + 25 = (x — 5)(x — 5)
39. -32—-12m —m? 40. 45 + 4w — w?
—32—-12m —m? = —(m? + 12m + 32) 45 + 4w — w? = —(Ww? — 4w — 45)
Factor m? + 12m + 32 using a multiplication Factor w? — 4w — 45 using a multiplication
table. table.
m 8 . w -9
m m? 8m w w? —9w
4 4m 32 5 5w —45
—32—-12m —m? = —(m + 4)(m + 8) 45 + 4w — w? = —(w + 5)(w — 9)
41. 5¢2 + 10x — 15 42. 4x*> + 32x + 64
5x2 +10x — 15 = 5(x2 + 2x — 3) 4x2 + 32x + 64 = 4(x* + 8x + 16)
Factor x2 + 2x — 3 using a multiplication table. Factor x2 + 8x + 16 using a multiplication
table.
X -1
X 4
X x2 —-X
X x? 4x
3 3x -3
4 4x 16

Bx2 + 10x — 15 = 5(x + 3)(x — 1)
4x2 + 32x + 64 = 4(x + 4)(x + 4)

930 ® Chapter 13 Skills Practice

© Carnegie Learning



© Carnegie Learning

LESSON [k} Skills Practice

Name

Date

Zeroing In
Solving Quadratics by Factoring

Vocabulary

Complete the definition of the Zero Product Property.

1. The Zero Product Property states that if the product of two or more factors is equal to

Z€ro , then at least one factor must be equal to

Ifab = 0, then a=0 or b=0

Zero

This property is also known as the __Converse of the Multiplication Property of Zero

Define the term in your own words.

2. roots

The solutions to a quadratic equation are called the roots. The roots indicate where the graph of a

quadratic equation crosses the x-axis.

Problem Set

Factor and solve each quadratic equation. Check your answer.

1. x> +5x+6=0

x2+5x+6=0 Check:

x+3x+2=0 (=32 +5(-3)+6=0

x+3=0 or x+2=0 9-15+6=0
x=-3 or X=-2 0=0

The roots are —3 and —2.

2. X>-3x—4=0

x2—=3x—4=0 Check:

x—4x+1)=0 42?-34)—-4=0

x—4=0 or x+1=0 16—-12-4=0
x=4 or x=-1 0=0

The roots are 4 and —1.

(—22+5(-2)+6=0
4-10+6=0
0=0

€

(12 =3(-1)—4=0
1+3-4=0
0=0
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3. m?+2m—-35=0

m?>+2m-—-35=0 Check:

m+7(m-5=0 (=72+2(-7)—35=0 (52 +25)—35=0

m+7=0 or m—5=0 49 -14-35=0 25+10—-35=0
m= -7 or m=25 0=0 0=0

The roots are —7 and 5.

4. x2—-4x+12=0

—x2—4x+12=0 Check:

-x*+4x—-12)=0 -2 —-4(2+12=0 —(—6)*—4(-6)+12=0

-x—2)x+6)=0 -4-8+12=0 -36+24+12=0

x—2=0 o x+6=0 0=0 0=0
x=2 or x= -6

The roots are 2 and —6.

5. x*+8x=0
x2+8x=0 Check:
xx+8 =0 02 +8(0)=0 (—8)*+8(—8) =0
x=0 or x+8=0 0+0=0 64—-64=0
x=0 or x=-8 0=0 0=0

The roots are 0 and —8.

6. w?+ 50 = —15w

w? + 50 = —15w Check:
w? + 50 + 15w = —15w + 15w (—10)2 + 50 = —15(—10) (—5)? + 50 = —15(—5)
w2+ 15w +50=0 100 + 50 = 150 25+50=75
w+10)w +5)=0 150 = 150 75 =75
w+10=0 or w+5=0
w=—-10 or w=—-5

The roots are —10 and —5.

. — 412t = 32
—f2 + 12t = 32 Check:
—2 + 12t —32 =32 — 32 —(4)2 + 12(4) = 32 —(8)2 + 12(8) = 32
—2+12t—-32=0 —16 + 48 = 32 —64 + 96 = 32
—(t2— 12t +32) =0 32 =32 32 =32

—(t—4)({t—8)=0
t—4=0 or t—8=0

t=4 or t=28
The roots are 4 and 8.
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Date

8 x*+2x+2=0
The equation has no real roots.

9. 22+t-3=0

10.

2t2+t—-3

@t +3)(t—1)=0

2t+3=0

__3
t=-3

=0

or

or

t—1=0

t=1

The roots ar —% and 1.

w2+ 5w —32=2w—4
w2+ 5w—32=2w—4

w2+5w—-32—-2w+4=2w—-4—-2w + 4
w2+ 3w—-28=0
w+7)(w—-4)=0

w+7=0
w=-7 or

or w—4=0

w=4

The roots are —7 and 4.

Check:
{4+ [0

fg-3-a-c

9_3_3-
575 3=0
6— =
> 3=0
3—-3=0
0=0
Check:

212 +(1) —3=0
2(1)+1-3=0

2+1-3=0

0=0

(<72 +5(-7)—32=2(-7)— 4
49 —35-32=—-14—4

—-18=-18

(4> +5(4) —32=2(4)— 4

16+20—-32=8—4

4=4
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Determine the zeros of each quadratic function, if possible. Check your answer.

11. flx) = x> — 5x
fix) = x? — 5x Check:
0 =x%— b5x 02—-50) 20 (52 —505)x0
0 = x(x — 5) 0-0x0 25—-2520
x=0 or x—5=0 0=0 0=0
x=0 or x=5
The zeros are 0 and 5.
12. f(x) = 3x® + 6x
fix) = 3x2 + 6x Check:
0 = 3x2 + 6x 3(0)>+ 6(0) £ 0 3(—2)2+6(—2) 20
0=3x(x +2) 300+020 3(4)—1220
3x=0 or x+2=0 0+020 12—-1220
x=0 or X=-2 0=0 0=0
The zeros are 0 and —2.
13. fix) = x> + 11x + 30
fix) = x2+ 11x + 30 Check:
0=x2+11x+ 30 (—6)>+11(—6) +30 20 (=52 +11(-5)+3020
0 =(x+ 6)(x + 5) 36-66+3020 25-55+3020
x+6=0 or x+5=0 0=0 0=0
x=—-6 or x=-5
The zeros are —6 and —5.
14. flx) = x> — 9x — 36
fix) = x2— 9x — 36 Check:
0=x>—9x— 36 (122 —-9(12) —36 2 0 (—3)2—9(-3)—36 20
0=(x—12)(x + 3) 144 —108 —36 2 0 9+27—-3620
x—12=0 or x+3=0 0=0 0=0
x=12 or x=-3
The zeros are 12 and —3.
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15. fix) = 2x2 + 9x + 10
fix)=2x2+9 + 10

0=2x>+9x + 10

0=(2x + 5)(x + 2)
2x+5=0 or x+2=0

x=-—-5 or x=-2

The zeros are —g and —2.

16. fix) = x>+ bx + 14
The function has no real zeros.

17. fix) =3x2 +3x — 6
fix)y=3x2+3x—6
0=3x>+3x—6
0=3x*+x—2)
0=3x+2)(x—1)
x+2=0 or x—1=0
xX=-2 or x=1
The zeros are —2 and 1.

Check:
_5)? (_§)
2(§)+9 3| +1020
25| _ 45 ?
44) D +1020

= - =4 2

20
—?+10£0
-10+1020

0=0

Check:
3(—22+3(-2)—620
34)—-6-620
12-6-620
0=0

2(-22+9(-2) +10 2 0
2(4)—18+1020
8-18+1020

0=0

3(12+3(1)—6 20
31)+3-620 ﬁ
3+43-620

0=0
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18. fix) = 1x — Sx

2 4
=1,._3
f(x) g H
—1.._3
0 g H

4(0) = 4(%x2 - %x’
0 = 2x2 — 3x

0 =x(2x — 3)
x=0 or 2x—38=
x=0 or X =

The zeros are 0 and %

Njw ©

Check:

102 _3
5(0) 4(0) 20

1
—0)—-02
2(0) 020
0-020
0=0
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What Makes You So Special?
Special Products

Vocabulary

Give an example of each term. Then, factor the expression.

1. perfect square trinomial
Answers will vary.

The trinomial x2 + 12x + 36 is an example of a perfect square trinomial.
x?+12x + 36 = (x + 6)(x + 6)

2. difference of two squares
Answers will vary.

The binomial x2 — 400 is an example of the difference of two squares.
x2 — 400 = (x — 20)(x + 20)

3. sum of two cubes
Answers will vary.

The binomial x® + 1 is an example of the sum of two cubes.
xX+1=Kx+1)0%—x+1)

4. difference of two cubes
Answers will vary.

The binomial x® — 1 is an example of the difference of two cubes.
X=1=Kx—-1)0*+x+1)

Problem Set

Factor each binomial completely. ﬁ

1. x> - 25 2. x°—-64

x2—25=(x + 5)(x — 5) x*—64 = (x —4)(®+ 4x + 16)
3. x®+27 4. m? - 100

X+ 27=x+3)x*—3x+9) m?—100 = (m + 10)(m — 10)
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5. 5x° + 40
5x® + 40 = 5(x3 + 8)
= 5(x + 2)(x2 — 2x + 4)

7. 8a° — 27
8a® — 27 = (2a — 3)(4a® + 6a + 9)

Factor the trinomial completely.

9. x>+ 16x + 64
X2+ 16x + 64 = (x + 8)(x + 8§)

11. 2x2 — 28x + 98
2x2 — 28x + 98 = 2(x2 — 14x + 49)
=2x—7)(x —7)

13. 28 + 1822 + 81z
z8+ 1822+ 81z = z(z2 + 18z + 81)
=zz+9)(z+9)

6. t*— 125
t* — 125 = (t — 5)(t* + 5t + 25)

8. x°— ys
X =y = (¢ 4y = y)
= (' + Y0 + Y90 ~ ¥
= (¢ + Y0 + YA + Y)lx — )

10. k2 — 20k + 100
k2 — 20k + 100 = (k — 10)(k — 10)

12. 5x2 + 10x + 5
5x24+10x + 5 =5(x2 + 2x + 1)
=5x +1)x+1)

14. 3x® — 30x2 + 75x
3x3 — 30x2 + 75x = 3x(x2 — 10x + 25)
= 3x(x — 5)(x — 5)

Determine the root(s) of each quadratic equation. Check your answer(s).

15. x* - 100 =0
x2—100=0
x+10)(x—10)=0
x+10=0 or x—10=0
x=-10 or x=10

The roots are —10 and 10.

16. m* — 16m + 64 =0
E m?—16m + 64 =0
(m—-8)(m-—-8)=0

m—-—8=0
m=38
The root is 8.

Check:

(—10)2—-10020 (10>—100 20
100 —100 20 100 —-100 20

Check:

(8)2—16(8) + 64 £ 0
64—-128+6420

0=0
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17. 6x2 + 24x + 24 = 0
6x2+24x+24=0 Check:
B6(x2 + 4x + 4) = 0 6(—2)2 + 24(—2) + 24 2 0
6(x + 2)(x +2) = 0 6(4) — 48 + 24 2. 0
X+2=0 24 — 48 +24 2 0
The root is —2.
18. 42 —9 =0
42 -9 =0 Check:
32 32
@x + 3)2x — 3) = 0 4(—5)—9;0 4(5)—9;o
2% +3=0 or 2x—3=0 4(%)—9;0 4(%)—9;0
x=—% or x=% 9-920 9-920
The roots are _3 and§
2 and 5.
19. £ 4+ 22t + 121 = 0
£ 422t +121 =0 Check:

t+11)(t+11)=0
t+11 =0
t=—-11
The root is —11.

20. 12w? — 48w + 48=10
12w? — 48w + 48 =0
12w?2 —4w +4) =0
122w —2)w—2)=0
w—2=0
w=2

The root is 2.

(—11)2 + 22(=11) + 121 2 0
121 — 242 +121 20
0=0

Check:
12(2)2 —48(2) +48 2 0

12(4) — 96 + 48 2 0
48 — 96 +48 2 0
0=0
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Determine the zero(s) of each quadratic function. Check your answerf(s).

21. fix) = x2 — 225

fix) = x2 — 225

0=x2-—225

0=(Kx+15Kx —15)
x+15=0 or x—15=0

x=-15 or x=15

The zeros are —15 and 15.

22ﬂm=ﬁ+x+%

f(x)=x2+x+%

1
=2 —
0 x+x+4

T

=0

=_1
X="3

The zero is — 15

X+

N|=

23. flx) = 9x® - 1
fix) = 9x% — 1
0=9x2—-1
0=0Bx+1)38x—1)
3x+1=0 or 3x—1=0

x=—l or X =
3

w|=

_1 1
The zeros ar 3 and 3

Check:
(—15)? — 225 2. 0 (15)2 — 225 2 0
225 — 225 2 0 225 — 225 2 0
0=0 0=
Check
N N Y N | I
(2)+( 5| t720
1 1,1
_—— - 2
7 3t7%0
0=0
Check:
1) 12
—— — ? —_ -

9(3 120 qﬂ 120
1) _q 2 (H_ ?
qd 120 ot|-120
1-120 1-120

0=0 0=0
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Name Date

24, f(x) = 8x2 — 48x + 72

fix) = 8x2 — 48x + 72 Check:
0=28x>—48x +72 8(3?—48(3)+7220
0=8(x>—6x+9) 89 —144+7220
0=8x—3)(x—73) 72-144+7220
x—3=0 0=0
x=3

The zero is 3.

25. f(x) = 8x> — 50

fix) = 8x2 — 50 Check:
5\? 5\2

0 =8x2— 50 8(—5) ~5020 8(5) ~5020
0 = 2(4x? — 25) 8(%75)—50;0 8(24—5)—50;0
0 = 2(2x + 5)(2x — 5) 50 — 50 2 0 50 — 50 2 0
2X+5=0 or 2x—5=0 0=0 0=0

__5 =5

X = ) or X—2

_3 5
The zeros ar 5 and >

26. f(x) = 2x* + 52x + 338

fix) = 2x2 + 52x + 338 Check:
0 = 2x2 + 52x + 338 2(—13)2 +52(—13) +3382 0
0 = 2(x*> + 26x + 169) 2(169) — 676 + 338 2 0
0=2(x+13)(x + 13) 338 — 676 + 338 2 0
x+13=0 0=0

x=-13
The zero is —13.
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Could It Be Groovy to Be a Square?
Approximating and Rewriting Radicals

Vocabulary

Choose the word that best completes each statement.

3.
4.
5.

square root positive (principal) square root radicand

negative square root extract the square root radical expression

. When solving certain quadratic equations, it is necessary to _&xtract the square root from poth

sides of the equation.

Every positive number has both a(n) _Positive (or principal) square root anq a(n)
negative square root

The _radicand s the expression enclosed within a radical symbol.
A number b is a(n) _Square root of g if p2 = a.

An expression involving a radical symbol is called a(n) _radical expression

Problem Set

Rewrite each radical by extracting all perfect squares.

1.

3.

V25 2. 144
V25 = 5 144 = =12

V400 4. V12
V400 = +20 Vi2=+/4-3
=4 -3
= +2V3

V32 6. V45
V32 =16 -2 V45 =19-5
=16 - V2 =9 -V5
= +42 = +3V5

€
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7. /300 8. 5V54
V300 =100 - 3 5V54 = 5V9 -6
=100 - V3 =5V9 - /6
= +10V3 = 5(+3)V/6
= +15/6

Determine the approximate value of each radical expression to the nearest tenth.

9. V7 10. V37
2.62 = 6.76 6.02 = 36.00
2.7 =7.29 6.12 = 37.21
V7 =~ 2.6 V37 =~ 6.1
11. V96 12. V27
9.72 = 94.09 5.12 = 26.01
9.82 = 96.04 5.22 = 27.04
V96 ~ 9.8 V27 = 5.2
13. V109 14. /405
10.42 = 108.16 20.12 = 404.01
10.52 = 110.25 20.22 = 408.04
V109 ~ 10.4 V405 ~ 20.1

Solve each quadratic equation. Approximate the roots to the nearest tenth.

15. x2 =40 16. m?> = 68
x2 =40 m? = 68
VX2 = +/40 Vm? = +/68
X = *+V/40 m = *+V/68
6.32 = 39.69 8.22 = 67.24
6.4% = 40.96 8.32 = 68.89
@ V40 =~ +6.3 V68 =~ +8.2
X~ *6.3 m =~ *+8.2

The roots are approximately 6.3 and —6.3.

The roots are approximately 8.2 and —8.2.
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17. =15 18. x2 = 83
=15 x? =83
2 = +\15 Vx2 = +183
t==*15 x = +/83
3.82=14.44 9.12 = 82.81
3.92 = 15.21 9.22 = 84.64
V15 ~ +£3.9 V83 =~ +9.1
t~+3.9 X =~ *9.1

The roots are approximately 3.9 and —3.9.

19. (x — 52 = 22

(x — 5)2 =22
(x — 5)2 = +22
X —5=+22

x=5++22
4.62=21.16
4.72 = 22.09
V22 =~ +4.7

x=5x47

x=03o0rx=097

The roots are approximately 0.3 and 9.7.

The roots are approximately 9.1 and —9.1.

20. (x + 8)2 = 29

(x +8)2=29

Jx+8) = +V29

X+ 8=*V29
x=—-8++29

5.32 = 28.09

5.42 = 29.16

V29 =~ 5.4
x~-—-8*54

x=-—-26o0orx=—-134
The roots are approximately —2.6 and —13.4.

Solve each quadratic equation. Rewrite the roots in radical form.

21. x> =48
x2 =48
Vx2 = +V48
x = =48
x=%*J16-3
x==*V16-V3
X = *4V3

The roots are 4V3 and —4+/3.

22. x2 =52
x2 =52
Vx2 = +52
x = =52
x=*V4-13
x=*V4-y13
x = *2V/13

The roots are 2v/13 and —2v13.
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23. x? =27
x? =27
VX2 = 27
x = *=V27
x=*/9-3
x =9 -3
X = *3V3

The roots are 3V3 and —3V/3.

25. (12 — x)2 = 8
12 —x?>=8
JA2 —x)2=x+8
12—x=*+8
—x=-12++8
x=12++8
x=12=*+4-2
x=12+J4 -2
x=12+2V2
The roots are 12 + 2v2 and 12 — 2V2.

page 4
24. x> =175

x2 =175

Vx2 = =175

x = *+\175

x=*V25-7

x=+\25 -7

X = *5V7

The roots are 5vV7 and —5+7.

26. (x + 20)2 = 80

(x + 20)2 = 80
Vix + 20)2 = + /80
X + 20 = ++/80
x = —20 %80
x=-20+16-5
x=—-20=*16 - V5
x=—-20+*4/5

The roots are —20 + 45 and —20 — 4+/5.
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Another Method
Completing the Square

Vocabulary

Define the term in your own words.

1. completing the square
Completing the square is a process for writing a quadratic expression in vertex form which then
allows you to solve for the zeros.

Problem Set

Use a geometric figure to complete the square for each expression. Factor the resulting trinomial.

1. X2 + 2x 2. X+ 4x
1 X 1 2 2x 4
p% x2 X X x2 2x
X 1 X 2
X+ 2x+1=(x+1)> X2+ 4x + 4 = (x + 2)?
3. X2+ 12x 4. x° + 9x
6| 6 |36 o x| ¥
9
X 6 ¥ %
2 — 2
X2 + 12x + 36 = (x + 6) x2+9x+%=(x+%)2
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5. x2 + 11x 6. x2 + 28x
151 %X 1% 14 14x  [196
X X2 %x X x2 14x
11 X 14

X+ 28x + 196 = (x + 14)2
x2+11x+%=(x+%)2

Determine the unknown value that would make each trinomial a perfect square.

7. x2— 10x + _25 8. x2+ 14x + 49
9. 2+ _6 x+9 10. x2 — _18 x + 81
49 225
11. X2+ 7x + 4 12. x2 — 15x + 4
13. - 26 x +169 1a. x2+ix+%

Determine the roots of each quadratic equation by completing the square. Round your answer to the
nearest hundredth. Check your answer.

15. x*+4x—-6=0

xXX+4x—-6=0 Check:
X2+ 4x =6 (1.1602 + 4(1.16) —6 £ 0 (—5.16)2 — 4(—5.16) — 6 £ 0
X2+4x+4=6+4 1.3456 + 4.64 —6 £ 0 26.6256 — 20.64 — 6 £ 0
x +2?2=10 —0.0144 =~ 0 —0.0144 =~ 0
Vi + 272 = +V10
@ X+ 2=+/10
x=-2++10

x=~116 or x= —5.16
The roots are approximately 1.16 and —5.16.
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16. x* —2x—4=0

xX2X—2x—4=0 Check:
X2—2x=4 (3.24)2 — 2(3.24) —4 10
XX—2x+1=4+1 10.4976 — 6.48 —4 £ 0
x—12=5 0.0176 =~ 0
Vix =12 = £V5
x—1==*5
x=1=*+5

x=~324 or x=-—-1.24
The roots are approximately 3.24 and —1.24.

17. x>+ 10x +2 =0
xX+10x+2=0
x2+10x = -2
x>+ 10x + 25 = -2+ 25

Check:
(—0.20)2 + 10(—0.20) + 2 £ 0
0.04—-2+2<0

(x + 5 = 23 0.04~0
Jix +5)2 = +v23
X +5=+23
x=-5=%+23

x=~—0.20 or x= —9.80
The roots are approximately —0.20 and —9.80.

18. X2 —12x +25=0

xX>—-—12x+25=0 Check:
x2—12x = —25 (9.32)2 —12(9.32) + 25 £ 0
X2 —12x + 36 = —25 + 36 86.8624 —111.84 + 251 0
(x — 6)2 = 11 0.0224 =~ 0
Vix — 6) = =11
xX—6==*/11
x=6=*V11

x=~9.32 or x=2.68
The roots are approximately 9.32 and 2.68.

(—1.242 —2(-1.24) -4 L0
1.5376 + 248 —4 £ 0
0.0176 = 0

(—9.80)2 +10(—9.80) + 2 £ 0
96.04 —98+2<0
0.04 ~0

(2.68)2 — 12(2.68) + 25 £ 0
71824 — 3216 +25 £ 0

0.0224 = 0 ﬁ
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19. ¥ +3x—1=0

x2+3x—1=0 Check:
x>+ 3x =1
> 9_ 9
x+3x+4 1+4
312_13
(X+§)‘4
Joo+ 3 = =3
(X+2 3
3_ V13
o _ 3,413
2 2
-3 +413
X=7""2

x~0.30 or x=—3.30
The roots are approximately 0.30 and —3.30.

20. x*+x—10=0

x*+x—10=0 Check:

(0.30)2 + 3(0.30) —1 £ 0

009+090-1%0
—0.01=0

x2+x=10 (2.70)2 + (2.70) —10 £ 0
x2+x+%=10+% 7.29+270-10<£0
12 41 —-0.01=0
+3 =7
12 _ . [41
b+ 3 = =%
1_ .94
X+5=%275
)
2-72
-1 *V41
X=7"">3

x=~270 or x=-—3.70
The roots are approximately 2.70 and —3.70.

(—8.30)2 + 3(-3.30) —1 £ 0

10.89-9.90-1Z0
-0.01=0

(—3.70)2 + (—3.700 —10 £ 0

1369 -370-10%0
-0.01=0
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