 Rational Numbers

Any number that can be written as a ratio is a rational number. Any ratio can be written as a fraction.

This means
Any Fraction = A Rational Number

[image: ]





 Rational Numbers
Any square root of a perfect square is rational.  The square root of any non-perfect square is irrational

[image: ]
Irrational Numbers are the opposite of rational
[image: ]
[image: ]




Combining Like Terms
Combining Like Terms
(Add and subtract the things we can)
[image: ]They have to have the same base and the same exponent to be able to be combined
[image: ]
The Distributive Property
Multiplying Binomials
Using Double Distribution 

****Stay Organized****
(DRAW THE ARROWS)

(FOIL)
First, Outside, Inside, Last

[image: ]



[image: ]First: Distribute to the other siiide! [image: ]

That means you have to multiplyyyy ….

Draw arrows, to keep you, ooorganized….

Distribute to the other siiiiiiiiide.

[image: ]
[image: ]
 
[image: ]

Solving Inequalities

[image: ]When To Flip The Sign[image: ]

[image: ]

        [image: ]

                   
[image: ][image: ]
Graphing Inequalities

When is it “AND,” when is it “OR?”
This is the same picture!!!  Yes, because it tells us so much 
I’ve heard you ask more than once so we really need to investigate this idea and understand it.
Look closely at the last example

[image: ]

· Last E.g., Above: 
· (Notice: The scribble replacing And with OR).  This person graphed the first part, x < -1.
· The second part reads, “X is greater than 2.” So we think, the variable is bigger, go to the number and draw a not filled in circle (because of the sign <) and point…  Wait, so X is greater, so the variable is bigger, so…..
This person stopped graphing to fix the statement! The arrows would point away from each other, it had to be and OR 
OR=Arrows pointing away from each other.
AND=When the circles connect to form a line segment.


Graphing Inequalities Continued…. 

Finding Solution Sets for Compound Inequalities using your Graph (worth the read)

· READ the inequality, remember the variable in the middle is read in both statements. AFTER you read the statement, think to yourself, IS THE VARIABLE BIGGER OR SMALLER?” 
· First E.g., Below: -2 is less than x,…..so x is “bigger” (then)  find -2 on the number line and draw a circle, not filled in (<), and point the arrow in the direction of “bigger” numbers. 
·  First E.g., Below: The second part, with the shared variable reads, “x is less than 4,”…..so X is “smaller” (then)  find 4 on the number line and draw a circle, not filled in (<), and point the arrow in the direction of “smaller” numbers.
[image: ]

Order of Operations in general  
I know we’ve all heard PEMDAS.  The “P” for Parenthesis should really be a “G” for Grouping in High School and beyond when we have things like square roots.  Try to think GEMS.
[image: ]
Math Properties  in general  [image: ] [image: ]
Laws of Exponents in general
[image: ]Some Examples
[image: ]
Law of Exponents zero exponents
ANYTHING TO THE
POWER OF ZERO EQUALS 1
[image: ]
EVEN FRACTIONS!!!!!  The denominator can never be zero, in general, for ANY fraction, ever, ever, ever, that is called undefined.  We literally can’t define it!!!  So that scenario doesn’t exist to us as mathematicians.
[image: ]

Negative Exponents in general
Flip it  exponent becomes positive
(Math Language: Find the positive reciprocal)
[image: ]

Negative exponents example[image: ]

Translating Expressions in general[image: ] Translating Expressions examples [image: ]
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IRRATIONAL NUMBERS

Numbers that CANNOT be
represented as a simple fraction

Important Property Examples
Decimals NEVER REPEAT 1 =3.1415926...
Decimals NEVER END /7
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Irrational Sauare Roots
V2= 141421356...

73205081...

23606795

42048974

64575131

82842712,

16227766...
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How to Combine Like Terms

To Combine Like Terms, we add together items that are the
same to make a simplified shorter list of items.

Consider the following family take-away order:

--+'+E + --4-'.4-%%

-
We can write this in Algebra as: 2b + f+d + 3b + 2f + 2d

If we combine like items, we get a simplified list as follows:

soe3f+3d v e W EEE
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More Complex Equations
Steps

1) DISTRIBUTE FIRST

4(3x+5-2x-3+4-8)= 2 <More work to distribute first
) <-—- Choose what's best

2) Combine LIKE TERMS
3x+5(2x +3)=2 <-We can't even combine these terms,

3) Solve with INVERSE OPERATIONS we have o distribute
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Multiplying or Dividing
by a Negalive

Flip the sign to make the
inequality true.
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Solve and graph the following inequalities.
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Commutative Property

You can change the order of
addends.

4+7=7+4

Identity Property

Adding 0 to a number doesn't
change a number.

n+0=n

Associative Property

You can change the grouping
of addends.

3+ (7+29)=@3+7) +29

Distributive Property

This property combines
Multiplication and Addition

ax(b+c)=(axb)+(axc
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TRANSLATING KEY WORDS AND PHRASES INTO ALGEBRAIC EXPRESSIONS

The table below lists some key words and phrases that are used to describe common mathematical operations. To write

algebraic expressions and equations, assign a variable to represent the unknown number.
In translation problems, the words sum, total, difference, product and quotient

X" is used to represent the unknown.

In the table below, the letter

imply at least two parts — use parentheses when a sum or difference is multiplied. For example, the phrase "the sum of
three times a number and five" translates to "3x + 5," while the phrase "three times the sum of a number and five"

translates to "3(x + 5)."

OPERATION KEY WORD/PHRASE | EXAMPLE TRANSLATION
Addition (+) plus A numbermthree x+3 ;
"or 2 ' N | x+10  |numher is P
fmore than e Te“ mereananumber xR o he end.”
the sum of Thewof a number and five x+5
the total of The fotal.of six and some number 6+x
|ncreased by A number Wy two X+2
added to Eleven added to a number x+ 11
Subtraction (=) mrnus A number mig“s seven xX-7
' number  x—4 |Number
*Iess than ,k | Fourless than a number ] Xah  |DAMBEE S L
the difference of The difference of a number and three X-3
tess Nme less ¢ a number 9-Xx
decreased by A number decreg;,eg by twelve X-12
subtracted from Six smgted from a number X-6
Multiplication (x) | ti Eight times a number 8x
. 14x
X .
frigle > 3 | 2
I e
hﬁ{ C > multiplied by -6x
7 VR 3
of %%’ ,X’ Three founhsga number —X
4
X
Division (+ the quotient of - The quotient-of a number and seven —
t E( ) a f quotient. .
P
( divided by Ten divided by'a number 1
O bl X
the ratio of The ratio of a number to fifteen X
n the square.of; 2
P’owers (x") squared 02) The sgﬂg;enofa number; a number sgyared X
)-T-\/()Of\(’r“i"t”p B S S .
the cube of; cubed3 The cube of a number; a number%bég. X
Equals (=) equals Seventese than a number equals ten. x-7= 10
FX |s } ,f( X Three tlmes a numberdﬁnegatrve six. 3x§ -6
is the same as Elght is the same as twice a number. 8 =2x
y|etds Twelve added to a number y|e|ds ﬁve x+12=5
amounts to Nine Iess a number amounts to twenty 9-x=20
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Mathematical Translations Classwork Name:

Period:

Date:
Answer each question following the directions. Use your group members and
translation sheet to help you. When your group is finished, have one person raise
his/her hand for the teacher to check your answers.

Part 1: Translate each written expression into a mathematical sentence.

1. Nine more.than a number X +9
2. Three more.than half a number ﬁj X +5
3. Five squared minus a number — X
4. Sixteen diyided.by a number . /G X ok &
5. Thep seven and(a number y ; forty-two
m L »»»»» f7 e '(/ZJ
6. The C]UOTI%QT of a humber and seven lé ‘thirty-three VX ,

e I“‘/ = b, _"Z')
7. Four % a number xdeq_&ﬁgd by eleven /_/ / (

8. Four times the quantity of a humber nminus eleven ,

Part 2: Translate each mathematical sentence into a wrlf?gn expression.

9. 4x +h C’Qrodq f ou_Qnd_o. number

10. 29-x

1. 7y=42 +he prc)((gmt 0{1: Selen and o mw\byr“gﬁ_g}r@

12. x+10=24 o o wendy four b
13. 1ix+4 Hhe prod (wek of e‘evm anda _pumber p)us gzmr
14 5-8%4y Ve i - Cqual oduct OF

15. 3(x-2)=10 NN A rarond s

X ] , = Mgy

—_
o
S
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What is a rational number?

Rational Number: 5 —l% 0.25 0.666

Vb

5 .7
5

Fractional Form: 2

1
ry
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Here are the square roots of all the perfect squares
from 150 100, & -

N5l since 12 = 1
V4 =2 since 2% 4
.9 =3 since3?= 9
4 since 42 =16
5 since52=25
136 = 6 since 62 = 36
49 = 7 since72 = 49
64 = & since 8%= 64
/81 = 9 since 9 =81
100 = 10 since 102 =100
Estimating is very important for all square roots
that are not the square roots of perfect squares.

Estimate , 10 by finding which two whole
numbers it lies between





