Grade 9 Mathematic summary
Unit 1: Exponents and Roots
Lesson 1: Operations on Real Numbers
Real numbers include rational and irrational numbers. Operations on real numbers include addition, subtraction, multiplication, a[image: C:\Users\ASUS\AppData\Local\Packages\Microsoft.Windows.Photos_8wekyb3d8bbwe\TempState\ShareServiceTempFolder\real number family tree.jpeg]
nd division. These follow key properties:
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Lesson 2: Rational Exponents and Properties of Exponents
Rational exponents are a way to express roots and powers. Important properties of exponents include the product of powers, quotient of powers, and power of a power.
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Lesson 3: The Square Root Function
The square root function is denoted as f(x) = √x. It is the inverse of the squaring function. The domain is [0, ∞), as the square root of negative numbers is not defined in real numbers.
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Lesson 4: The Cube Root Function
The cube root function is denoted as f(x) = ∛x. It is the inverse of cubing a number. Unlike the square root, the cube root is defined for both positive and negative numbers.
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Unit 2: Polynomials and Factoring
Lesson 1: Adding and Subtracting Polynomials
Polynomials are expressions that consist of terms involving variables raised to powers. When adding or subtracting polynomials, combine like terms (terms with the same variables raised to the same powers).
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Lesson 2: Multiplying Polynomials
When multiplying polynomials, use the distributive property or the FOIL method (for binomials). Multiply each term in one polynomial by every term in the other polynomial, then combine like terms.
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For more examples and excurses , please refer to the book on Savvas.
[bookmark: _GoBack]Good luck
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1-1 Additional Practice

Operations on Real Numbers

1. Set G is the set of positive integers divisible by 4, and Set F is the set of perfect
squares. List the first 5 elements of set H, which contains numbers in G that are
also elements of F.

2. Which elements of the set of natural numbers are also irrational numbers?

3. When you divide an even number by an even number, is the result always an
even number? Justify your answer.

4. When you subtract two positive integers, is the result always a positive integer?
Justify your answer.

5. For each of these expressions, draw a line or lines to show the subset(s) of the
real numbers it belongs to.

a.0-10 Irrational Numbers.
b -3+V3 Rational Numbers
5 .4l
€ ey Integers
d.7-J49 Whole Numbers
Order from least to greatest.

745, %18 8. Jﬂ 1.01,J0.09

9. Is the quotient of Y10 and 5 a rational number? Explain.
10. Is the difference of /18 and 3 a rational number? Explain.

11. Can the sum of two irrational numbers ever be a rational number? Can the
quotient of two irrational numbers ever be a rational number? Explain with
examples.
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'© EXAMPLE 2 Use the Product of Powers Property

) What is the solution of (37) (37) = 3%2

Rewrite the left side of the equation with one exponent.

(39)(37) =3¢

The solution is %

Product of Powers Property

Write the exponents with a common denominator.

The bases are the same, 5o set the exponents equal.

Multply both sides by &.
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CONCEPT SUMMARY Translations of the Square Root Function

DY s -7+

* domain: x 2 h
erange:y 2 k
* minimum point: (1, k)

DD s~ =3 04

* domain: x 22
erange:y24
* minimum point: (2, 4)
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1-4 Additional Practice

The Square Root Function

Find the domain and range for each square root function.

State the x- and y-intercepts, if they exist.

1 f=Vx-4 2.9 =Vx+9-4 3 hx)=Vx-5+3
Domain: Domain: Domain:
Range: Range: Range:
xeintercept: xeintercept: xeintercept:
y-intercept: y-intercept:
y-intercept:
Graph each function by translating f{x) = Jx.
4. g =k +3 5. h)=Vx+1-2 6. k() =x-3+1
s o]
AEmmmms: 4
‘1 ’ I 2 |
i L
2 ‘ 3 9 1 68
S S

7. How does the average rate of change for a square root function behave, for
intervals of fixed lengths over the domain, as the endpoints of the intervals

increase? Explain.

8. The distance d in miles to the horizon when looking out at the ocean is
modeled by the function d = J1.5a, where a is the altitude in feet where you
are standing. Round your answer to the nearest whole mile.

a.If you are standing at an altitude of 150 feet, at what distance can you see

the horizon?

b.If the distance to the horizon is 30 miles, at what altitude are you standing?
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‘€ EXAMPLE 1 Key Features of the Cube Root Function ESSENTIAL QUESTION = ES

LOOK FOR STRUCTURE
) A.What are the key features of f(x) x?

The function f(x) = y/x is the cube root function.

Begin by making a table of values.

B[]0l 1]s since x* = 0 only when x = 0, the origin is
7 FIEICIERE] the only point where the graph of £(x) = ¢/x

intercepts both the x- and y-axes.

(-2 = -8,50Y-8= -2

Now graph the function.

As the value of x increases, so does its cube
root. So, the cube root function is always
increasing.

There are no restrictions on the x- or y-values, so the domain and
range are all real numbers.
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1-5 Additional Practice
The Cube Root Function
For each function, identify the domai and intercepts.
1. f)=¥x-8 2. gb) =¥ -1 3 h)=d+8-3
Domain: Domain: Domain:
Range: Range: Range:
x-intercept: x-intercept: xintercept:
y-intercept: y-intercept: y-intercept:

Graph each function by translating f(x) = ¥X.
4 gl =¥ -2 5. h(x) =Jx+6

Inis
H
L
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© EXAMPLE 1 Understand Polynomials ESSENTIAL QUESTIO]
v STUDY TIP
o) A.Why does a constant have a degree of 07

A monomial is a real number, a variable or the product of a real
number and one or more variables with whole number
exponents.

The degree of a monomial is the sum of the exponents of the

variables of a monomial.

The variable in the monomial 15x? has an exponent of 2, so the
degree is 2.

The sum of the variable exponents in the monomial %xsyz is7,
so the degree is 7.

A constant has no variable. However, any number to the 0 power
is 1, 50 you can multiply a constant by x°without changing the
value of the constant.

7—7x° The exponent of the variable is 0, so
=7(1) the degree of the monomial is 0.
=17

So, the degree of a constant is 0.
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“A. How is adding polynomials like
adding whole numbers?

Consider the expressions 12345 and

(x? +2x+3) + (4x” +5).

123 X2 +2x+3
+ 405 +4x7 +5
528 5x% +2x+8

In the first expression, only like
place values can be added. In the
second expression, only like terms
can be added.

Before you add polynomials, the
terms must be aligned with like
terms. This is similar to how, before
adding whole numbers, the
numbers must be aligned
according to their place value.
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) What s the difference (6x? + 3x — 2) — (3x” + 5x — 8)?
To subtract two polynomials subtract like terms.

Method 1: Subtract vertically by lining up like terms.

6x243x-2

6x% +3x -2 Distribute ~1 _3x2 - 5x+ 8
~(3x2 + 5x - 8) ) term. T TR

-2 +6

Method 2: Subtract horizontally.

(6x2 +3x = 2) - (3x? + 5x - 8)

=6x2+3x—-2-3x - 5x+8 Distribute — 1 to each tern
subtracted expression.

= (6x? = 3x7) + (3x = 5x) + (-2+38) Use the Commutative and
properties to combine like

=32 -2x+6 Then simplify.
The difference of (6 +3.-2) and
(32 +5x-8) 1S 32 ~ 2« + 6. The difference of
these two polynomials is also a
polynomial.
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2-1 Additional Practice
Adding and Subtracting Polynomials

What is the name of each polynomial, based on the degree and the number
of terms?

1. -4y 2.3 -2 + 52 4 6x-12 32 4+5x-4

Write each polynomial in standard form.
437 -5x-4+x° 5. T4 2a-x+axt 20 6.9-x7+5x

Combine like terms and write each expression in standard form.
7. -Sy+3y24+2y-2y7-9 B -2 +x+ S slus 2 9. x2 -5+ 224x?

Add o subtract. Write each answer in standard form.
10. (4x? - Su? + 3x - 8) + (2% - 27 + 6x +12)

M =37 4 502 4 x - 4) — (3 - ax? - 11x 4 10)

12. Suppose you add o subtract two quadratic trinomials that use the same.
variable. What are the possible classifications for the sum or difference?
Explain.
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é EXAMPLE 1 Multiply a Monomial and a Trinomial ESSENTIAL QUESTION

“"What is the product of -« and

(x? +3x— 4)?

Use the Distributive Property. The
Distributive Property works for
polynomials in the same way that it
works for real numbers.

Distri

—4x(x? +3x—4) = 4 (x) + —4x'(3x) + —4x'(=4)
of the

= —4x® - 12x" + 16x°

The product is —ax - 12c + 16x°.
Notice that the product of these
two polynomials is a polynomial.
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CONCEPT SUMMARY Multiplying Polynomials

There are different methods that can be used to multiply polynomials. The methods used for multiplying
polynomials are similar to the methods used for multiplying multi-digit numbers.

Binomial x

inomial Binomial x Trinomial

Multiply Horizontally Multiply Horizontally
O+ 3)x-2) O+ 30 + 4x - 2)
=xx-2)+3(x-2) =x0 + 4x-2) + 302 + 4x - 2)
=x-243x-6 drad -2+ 4 126
=2 4x-6 =X+ 10x-6
Multiply Vertically Multiply Vertically
x-2 Arax-2
x x43 x x+3
x-6 3 +12x-6
+ -2 42044 2
x-6 B 47241006

DI

D
2 6
2ix-6

B2 41066
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2-2 Additional Practice

Multiplying Polynomials

Find each product.

1277 -6y +5) 2 a2 x4 6x-8)
Use a table to find each product.

A (- 0x+5) 5. (x -~ 3)(3x - 6)

Find each product.

7 =N -2) 8 (x+3)3x -2

0. (- a4 7x-8) M. (x - A2 4 Sk )

3 -3 - 7x - 6)

6. (x4 3)(5x - 4)

9. (x- 6)3x - &)

12 (-2 4 5)0 - B~ 6)

13. When multiplying two polynomials of degrees m and n, wil the product
always be a polynomial? If 50, explain, and state the degree.
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'© EXAMPLE 1 Understand Sets and Subsets ESSENTIAL QUESTION | BS

v MAKE SENSE AND PERSEVERE

) In the set of numbers from 1 to 10, which elements are in both
the subset of even numbers, and the subset of multiples of 57

A set is a collection of objects such as

numbers. An element of a set is an object that
is in the set. Write a set by listing the
elements, enclosed in curly braces (“{" and

“¥).

Name of the set. .4 — 11,2,3,4,5,6,7,8,9,10)
Elements o the st

A set B is a subset of set A if each
element of B is also an element of

A.

B={24,6810} Elements of A that are even

C= {510} Elements of A that are multiples of 5

The number 10 is the only number
that is an element of both subsets.
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:@ EXAMPLE 2 Compare and Order Real Numbers ESSENTIAL QUESTION | 1

“ Jim is playing a math game where he needs to
put a set of three
cards in numerical order. His cards show 13,

\/;.and\ﬁ.

Order the cards from least to greatest.

Find the decimal equivalent for each number.

PP
17 =363 Vi0=32
Plot the numbers on a number line.
| ]
V36 Vi n
—— -
3 35 4

324 40
From least to greatest, the order of the cardsis /3, /10, and 3.




