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. Are You Ready?
(3 Multiply Binomials

Definition: A binomial is the sum or difference of two monomials.
To multiply a binomial by another binomial, use the Distributive Property twice.

1

Example: Multiply (x + 6)(3x — 5). |

= x(38x — 5) 4+ 6(3x — b) First use of the Distributive Property.

= x(8x) — x(5) + 6(3x) + 6(—5) Second use of the Distributive Property.
= 3x® — 5x + 18x — 30 Multiply using properties of exponents.
= 3x% + 13x — 30 Combine like terms (—=5x + 18x = 13x). |

Practice on Your Own
Find each product.

1. (n + 6)(n + 3) 2. (c + 12)(c — 5)
3. (10g + 3)(q + 4) 4. (k+ 7)(3k — 1)

5. (u—1)u+1) 6. (r + 6)(r + 6)
7. (5a — 4)(5a + 4) 8. (3g + 1)(8g + 12)

9. (5z + 8)(4z— 2) 10. (4p — 9)(2p — 1)

Check
Find each product.

1. x+4)x+7) 12. (2w + B)(w — 9)

13. (p + 5)(p + 5) 14. (2t + )2t - 7)

15. (7y - 3)(y - 1) 16. (3m + 4)(9m + 2)
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WM Squares and Square Roots
Square of Numbers Perfect Squares Square Roots
The square of a number is A number is a perfect square |If a number is a perfect
the product of the number if it is of the form n?, where n square, with two identical
and itself. is any whole number. factors, then either factor is
] B the square root of the number.
Example 1 ~ Example 2 Example 3
The square of 5, or 52, is The number 49 is a perfect The square root of 100,
5-5=25 square because it can be or V100, is 10 since
written as 7 - 7 or 7°. {10 - 10 = 100.
Practice on Your Own
Find the square of each number.
1.3 2.8°__ 3.16°_ 4. 252
Find each square root.
5. V16 6. \/144 7.v400 _____ 8.\81

Tell whether each number is a perfect square. If so, identify its
positive square root.

9. 24 10. 1 11. 225 12. 48
13. 169 14. 196 15. 50 16. 1000
Check
Find the square or square root of each number. -
17. 7% 18. V25 19, 12° 20. \'100

Tell whether each number is a perfect square. If so, identify its
positive square root.

21. 36 22, 75 23. 121 24, 65
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iY@ Factor Trinomials

Definition: A trinomial is a polynomial that has three terms. For example, x* + 5x + 4
is a trinomial. The factored form of x* + 5x + 4 is (x + 4)(x + 1).

To factor a trinomial:

Step 2: Find the factors that go in the first positions of each set of ().
Step 3: Decide on the signs that will go in each set of ().

Step 4: Find that factors that go in the last positions of each set of ().

Step 1: Set up a product of two ( ) where each will hold two terms. It will look like (  }( ).

} Example: Factor: x* + 4x — 12.

Step 1: ( ) ( )

Step 2: (x ) (x ) The only possible factors of x° are x and x.

Step 3: (x + ) (x — ) The last term is negative, use opposite signs.

Step 4: (x + 6) (x — 2) The factors of —12 are =1 - =12 or =3 - =4 or =6 - =2 and the

only pair of these that can have a sum of 4 (the coefficient of the
| middle term) is 6 and —2.

Practice on Your Own
Factor each polynomial completely.

1. x>+ 5x+ 4 2. x* + 3x— 10 3. x> —4x+ 3
4. x> - x—20 5. x° + 2x — 24 6. x> + 10x + 21
7. x> — 10x + 16 8. x> —8x—-9 9. x> — 18x + 45

Check

Factor each polynomial completely.

10. x> + 7x + 10 1. x* — 11x + 28 12. x% + 7x - 30

13. x* = 3x + 2 14, x% + 49x + 48 15. x> — 7x — 60
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AR AW Quadratic Equations and Functions

There are three steps to graphing a quadratic function.
y

Graph y = 2x* — 3. o A o ﬂf
X y = 2x2 — 3 H i '
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48 Understanding Concepts

Study the information about the

example below to better understand
quadratic functions.

Quadratic functions are written in the The graph of a quadratic
form y = ax® + bx + ¢, where a = 0. function is a parabola.

- _ = ==

y = _%f +3 ; Recall that
: — the domain
a= _%, b=0andc= 3 vertex: (0, 3); maximum: 3 | is the set of
x-values and
You can X y The graph of the range is
create a ] -5 =121 4 the set of y-
table of P ] ¥ 2% values for a
values to 0 3 opens function.
graph a downward p— | | —
quadratic 2 1 because
function. 4 -5 a<o. D: all real numbers

Riy=3

Complete the following.

1. Identify the values of g, b, and c in the quadratic function y = 3x® — 5x + 2.

2. Does the graph of the function y = 3x® — 5x + 2 open upward or downward?

3. Identify the domain and range for a function whose graph opens upward with vertex (0, -5 ).

2
Answer the following about the function y = 2x~.

y

'

a 16

4. Create a table of values for the function. % y it g
5. Graph the function. | :
6. What is the vertex of the graph? 2

7. Does the graph open upward or R S e AR REL

RO RIS I
or downward? Why? i PR
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You find the axis of s

Find the axis of symmetry of each parabola.

TR

&

The two zeros are —3

[~ P and 5. Average the zeros:
sl ¥ o R =3 S = g. =
Y 2 2 L

Characteristics of Quadratic Functions

| ymmetry of a parabola by averaging the two zeros.
If there is only one zero or no zeros, use the x-value of the vertex.

The axis of symmetry is x = 1.

L

There are no zeros.

Use the x-value
of the vertex:

(=8, 4)

1

|

|

The axis of symmetry is x = —86.

Find the axis of symmetry of each parabola.
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Study the information about the example below to better understand

quadratic functions.

Quadratic functions are written in the The graph of a quadratic
form y = ax® + bx + ¢, where a # 0. function is a parabola.
1.2 y
= —=X" + 3
- | o
aq= _%, b=0andc = 3 vertex: (0, 3); maximum: 3
You can X y The graph of
create a —4 -5 — 1,2
table of — T |/ 2" -
values to opens
' graph a 0 3 downward
" quadratic 2 1 because
function. 4 -5 a<o.

Complete the following.

Recall that
the domain
is the set of
x-values and
the range is
the set of y-
values for a
function.

D: all real numbers

Riy=3

1. Identify the values of a, b, and c¢ in the quadratic function y = 3x% — 5x + 2.

2. Does the graph of the function y = 3x® — 5x + 2 open upward or downward?

3. Identify the domain and range for a function whose graph opens upward with vertex (0, —=5).

Answer the following about the function y = 2x>,
4. Create a table of values for the function. X y IR .

5. Graph the function.

6. What is the vertex of the graph?

7. Does the graph open upward or

or downward? Why?







