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Place Value and Number Lines

I I I I I I ) I I I I I I I
~10 -9 —BT—? -6 —5T—4 ~3 -2 -1 UT1 2\ 3 4

| | |
I I I
5 6 7 & 9 10

7.5 4 5 Vi
to order numbers:
Line up the decimals
then compare the
E |88 £ |E g |5 |8 €& |4 |4 number in each place
= T ®© [ @ _E [ (@] o > = .
s |53/8 |2 | E s | B value (if a number has
Fl g | | T Z |2 no decimal it is at the
g . end) If the numbers are
= fractions, change them to
decimals! (see fraction notes)
To Round: Ex: Round 568.24 to the nearest tenth
¢ Find the place value you’re supposed to round to and
underline the digit. 568.24
e Copy all the numbers to the left of the underlined digit
(those don’t change) 568.

e Look to the right of the underlined digit. Ifit’s 5 or
higher, add one to the underlined digit, if not, keep
the underlined digit the same.

e Write zeroes for all the remaining digits to the right of
the underlined digit.

e Your rounded number should have the same number of
digits that you started with!

Divisibility Rules

A number is divisible by:
10-ifitendsinO

5-ifitendsinOor5
2-ifitendsin0,2,4,6,8 (even numbers)
3 - if all the digits are added and their
total is a multiple of 3 (3,6,9,12,15,18..))

Prime Numbers are not divisible by anything
(except 1 &itself) Ex:2, 3,5,7,11,13,17,19..

4 <550 it stays
the same 568.2

568.20

Order of Operations
Please Excuse My Dear Aunt

Sally

P — Parenthesis ()
E — Exponents 3

M/D — Multiply or Divide Left

to Right
A/S — Subtract or Add
Left to Right

Composite Numbers are composed of other numbers and have many Factors




Prime Factors:

2
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2X2

5

2X3
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Numbers 1 through 100.
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49:
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53:
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57:
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100: 2x2x5x5



Properties & Identities

Commutative Property

Words Numbers Algebra

You can add numbers in
any order and multiply
numbers in any order.

3+48=8+3 at+b=b+a
5-7=7"+5 ab = ba

*The signs are all the same — the problem was just written with a different order*

Associative Property

Words Numbers Algebra

When you add or
multiply, you can group d+5+1=4+E+1|d+bhb+c=a+b+c)

the numbers together 9«2)+6=9+(2+6) la*b)rc=a-(b+c)
in any combination.

*The original signs are all multiply or all add. The parenthesis just moved*

Distributive Property
Numbers 6-9+14)=6-9+6-14 8§-(5-2)=8-5-8-2

Algebra a+(b+c)=ab+ac a+(b-=c¢)=ab-ac

*The problem is totally rewritten. A number is written more than once on the
other side*

Zero Property

Words Numbers Algebra
The product of 0 and 4-0=0 ar0=0
any number is 0.

*Multiply by zero*

Identity Property

Words Numbers Algebra
The sum of 0 and any
number is the number. 4+0=4 a+0=a
The product of 1 and any 8-1=8 a1=a

number is the number.




Stem &K Leaf Dlot

*Adding zero or multiplying by 1*

Favorite Food Tally

Frequency

Taco

il

)

Burger

SRl

9

Tahles & Dlots Number of Card Tower Levels
Stams | Leaves
11234557849
Freauency Table 2lo12225
e Tells the number of i ;i
times something occurs 5o

Key: 1|5 means 15

Arranges data by place
value. The stems
epresent values of 10. The

Craphs

Mikens o Dol
SEEEEE]

Profit

Dar Craph

leaves are. anes

To display countable
data grouped in
categories. Bars can't

touch

Line €Craph
To show change over
time
Plot each dot then
connect the dots

Don't foraet

Line Dlot

Uses a number line & X's
or other symbols to
show the frequencies of
values.

Nurnbar of Kams Purchasaed
4154331 2423%5

x
K E K
Tttt
Stoch Prices
-
= i .
= —— Coep. A
° —— L
- nel - 0%
Year
Double Line
Craph

Use double lines or
bars to compare similar

data

*A title

All graphs must include:
*A scale that starts at O (use the lightning bolt symbol to jump up)
*A label for the y axis (left side) what do those numbers stand for?

*A label for the x axis (bottom) & labels for each point or bar

brothers

W have
sisters

m don’t
have

*E

I—- "—’:’_.—ﬂ ‘




Word Problem

Clues Expression Word Phrases
Put parts together n+5 e Add 5 to a number

e What is the sum? e Sum of a number and 5
e How many @? e 5 more than a number
e How many / how much e The total of 5 and a number

altogether? e A number increased by 5
e What is the total? e A number plus 5
o Ifits repeated addition it

would be better to multiply

How much more or less e Subtract 11 from a number
e How many more? Less? n-11 e Difference of a number and 11
e Find the difference. e 11 less than a number
e Compare two numbers: e Anumber decreased by 11
e How much bigger? - e A number minus 11
e How much taller? o Takeaway 1l
e Heavier? Older? e anumber less 11

Put equal parts together 3n
e How many in all? e 3 multiplied by a number
e What is 12% of 3? e Product of 3 and a number
e This much per...how e anumber times 3

many / how much

altogether?
e Find the product.
e Eachoneis... total is?
e Hedidit3times... total

is?

Separate into equal parts Sorax7

e Find the quotient. 7 e 7 divided by a number
e What would one unit be? e Quotient of a number and 7
e If shared? If divided? L e 7 divided into a number
e How much Each? Per? ——
e Find the average/ mean .

(add numbers then divide
by how many numbers
were given)

10




Add Subtract Multiply Divide
NO! YES! g - -
Hx® = PD+®=@
-3-2 A = @D - “‘—:: =
Subtract Add O x ."\h-"'l - (-!-/ f"a._? . J__-": - {ij'
Integers . the D v O ~ - —~
digits _l l_ digits ADD the OPPOSITE )X o) = o) L{‘ = [::I = (—
-3 +(-2)= -5 — - M ~ -
“Tus the . ( ) (J’I X @ - C oS (j-:l = A
I, -
7 3 o4
Use the Butterfly Method T - o5 =X 3 ' 5
Fractions 5 OR | flip the second fraction...
e = N and multiply!
Find Common Denominators LiowbrCwcm | 5
2. Mullipty Mumaraiors e % —
g~ A E; 4
C 321445 38— 126 0.6/ == 5)0.85
, . V2
Decimals | s> + 45 |48 3. 806 Jimn 3 gp

1.71

"‘ and just drag that decimal
point straight down!

- 1.2 do your borrowing = | 2 (p

(regrouping)! —_—
2.54

0.268 =

5;3 L3.5 — 5)08%.5

don't need

flow do [ do it?

11



Changing Fractions to Decimals

e 3 a.a alB
4 4)3!00

3 -28)
2 =075 " 20
4 -20
0

Change Decimals to Fractions

Example:1
Write the decimal 0.35 as a fraction
35
100

0.35=

Express in lowest terms

Examphe2 Write 0.7 as a fraction

2 le
0.7= -

Fraction

3

4

Mixed Numbers to Improper Fractions

Then add.
l 1 13
4 =3
Y
Multiply.

Improper Fractions to Mixed Numbers

improper fraction m mixed number

257 N 3 @)
vomE 8T

(A
4)

Fractions Decimals and Percents

Divide numerator
by denominator

075 - 75%

Decimal Percent

Multiply by 100 >

12



Benchmark Percents

Y20 05 Y20 05 Y20 05
1/10 Jdor.10 1,!10 Jdor.10 1/10 dor.10
1/3 125 1/3 125 1/3 125
1/ 20r.20 /e 20r.20 /e 20r.20
1,!4 .25 1j4 .25 1/4 .25
1/3 333... 1/3 333... 1/3 333
1,!2 .5or .50 1/2 .5 or .50 1/2 5 or .50
Y20 05 Y20 05 Y20 05
1/10 Jdor.10 1,!10 Jdor.10 1/10 dor.10
1/3 125 1/3 125 1/3 125
1/ 2o0r.20 /e 20r.20 1/ 20r.20
1,!4 .25 1/4 .25 1/4 .25
1,!3 333 1j3 333, 1/3 233,
152 .5 or .50 1/2 .5 or .50 1/2 5 or .50
1 1 1

f20 |5 20 | fa0 |
1/10 Aor.10 1,!10 Aor.10 lfm .lor.10
153 125 1/3 125 1/3 125

/e 20r.20 s 20r.20 1/ 20r.20
1,!4 25 1/4 25 1/4 25

1,!3 333, 1/3 333, 1/3 333

1,/2 Sor.50 1/2 5or.50 1/2 5Sor.50

13



EXPONENTS & SCIENTIFIC
NOTATION

Exponents: - Exponent

2:2:2-2 524;13

Base "

Scientific Notation: . -
4.123 x 10?2

o S

The first part is a number that is

greater than 1 and less than 10.

The second part is
a power of 10.

Write 8,296,000 in scientific notation.
8,296,000
BkZElB,ﬂ[]

B L : ) ) ]
The power of 10 is 6.

8,296,000 = 8.296 x 10°

d-l .. _ - j 2 3 - .. - - - L
Move the decimal point & places left.

Scientific notation using a calculator:
Enter the given number. Press the 2™
key then the DRG key. Use the arrows

Write 3.2 x 107 in standard form.
3.2 x 107

The power of 10 is 7.

to move to SCI. Hit Enter twice. (To
clear memory press the on and clear
button at the same)

3.2000000 Move the decimal point 7 places right.

i o]

Use zeros as placeholders.

3.2 x 107 = 32,000,000

Standard notation using a

1.35 x 1074
1.35 x 1074

1.35 % _1 __ Divide by the reciprocal.

10,000
1.35 + 10,000

g y—4d _ !

Think: Move the decimal left 4 places.

calculator: Enter the given
number in scientific notation. 3.2
x10 77 then hit Enter. The number
will appear in standard notation.

0.000135

| SN

Positive Exponent — move to the Right
Negative Exponent — move to the Left

The Ten Trick

To multiply any number by ten or multiple of 10: multiply the
front digits then add on the total number of zeroes to the end
2x 10 Think 2x1=2 then add 1 zero = 20
30 x 10 Think 3x1=3 then add 2 zeroes = 30
15 x50 Think 15x5=75 then add 1 zero =750

14



Are the Signs YES!

the Same?

Subtract Add
the digits
the digits
\4 v
Take the Keep the
sign of the Same Sign
larger digit

When you subtract
integers:

ADD

THE

OPPOSITE

(-3)+5=2

Subtracting Integers it is no fuss...

Just change the Minus Sign

into a Plus.

Don’t forget the next digit’s sigh

Change that that too & you'll be
fine.

It's now time to add,
you're good to go.

Just flip over the page and
go with the flow!

15



Dythagorean Theorem: 612 + b2 = C2

Sauares & Sauare Roots:

(Used to find missing sides in a Right Triangle)

Example: 9 I15
a C

a®+b? = ¢ b
92+ b? = 157

The sides that create the square are

To find Squares enter the
number then press the x* key.
To find Square Roots Press
, the Blue 2™ key then the x?
key to get the J sign then
enter the number you want to
find the square root of.

81+ b%= 225 always the legs a & b.

-81 -81 The hypotenuse or slanty side across
b2= 144 from the square is always €. € is always
b= /144 the largest number of the three sides.
b= 12

Integers (the set of positive & negative numbers)
Its best just to enter in your calculator & check twice!

Multiplying / Dividing: If the signs are the same: Positive.
If the signs are different: Negative

Adding: Your answer will always be the sign of the "bigger”

number (not looking at positive or negative - just the number)

-10+ 5=-56 - ++ find the difference between the two numbers
10+-5= 5 ++- find the difference between the two numbers
-10+-5=-15 -+ - add the two humbers
10+ 5= 15 +++ add the two numbers

Subtracting: Add the opposite of the second number

-10 - -5 change to 10 - -5 change to -10 -5 change to
-10+5=-5 10+5=15 -10+-5=-15

Perfect
Sauares

17
42
93
16 #
25 57
36 ¢
9 7
64 &
81 &
100 17
121 172

Cube Roots
Ixix1 = 1
2x2x2 = 8
3x3x3 = 27
In your calculator use the
exponent key (*) to find
the cube. To find the
cube root enter 3 press
the 2"d key then the (%)
key and the number you
want to find the cube root
of.

< ————
-10 -9 —ET?—E —5T4—3 -2 —1 UT1 2\ 3 4 5 6

7.5 -4

N | =
N

Absolute Value: the distance from 0 on the number line

| -5 | the absolute value of -5 is 5
| 6] the absolute value of 6 is 6

| -5 + 3| find the value of what's inside then take its absolute value of -5 +3 is 2

16




Place Value Chart

Thousands Hundred Tens Ones DECIMAL Tenths Hundreths  Thousandths Ten

There are three kinds of Estimation:

Front End, Rounding, and Compatible Numbers.

Front End Estimation: use only the whole number to estimate.

Thousandths

Rounding: Look at the tenths place to round. Ifitisa0, 1, 2, 3, or 4 you should leave the number the

same. Ifitis5, 6,7, 8, or 9 you should round up .

Compatible Numbers: Make the problems easier by finding close numbers that are easy to add,
subtract, multiply or divide.

Adding and Subtracting Decimals

1. Line Up Your Decimals

2. Like The Buttons On A Shirt.

3. Even out the Place Values with Zeros

4. Bring the Decimal Straight Down

5. Don't forget when to carry (adding)

6. And when to borrow (subtracting)

3.02+ 4 12.03 -4.8
3.02 12.03
+ .40 - 4.80

3.42 7.23

17



FRACTIONS, LCM, GCr

WITH FRACTIONS WHATEVER YOU DD TO THE TOP - YOU MUST DO TO THE S0TTOH

Numerator How many pieces you have Part

Dencminator ‘What size they are cut into Whole
(the number you need to make a whole)

T ENTEE FEALCTIONS
INTD YOUE CALCTLATDE

Use the A%/, key
1
Ex:  is entered as 1 ab/. 4

FEACTIONS TO DECIMALS

The fraction bar ALIWAYS means divide
3/8=0375

Using a calculator: enter fraction using

Ab,r’,; key, prass 2" key then PRB key & Enter

l; is enteredas 1 4%/, z2ab/. 3

To Reduce or Simplify just enter
the fraction then the Enter key

DPECIMALS T FEACTIONS
027 =27/100
Using a calculator: enter decimal, press 2" key then PRB key & Enter

MIXED NUTMEEE
T IMFEOFEE FEACTIODN

T
2 5
12 -

Multiply the whole number by the
denominator then add the X 3 3
numerator. Place that number

over the original denominator.

T CTOMFAEREE FEACTIODONS

Ex: 3/5

1/4

*convert them to decimals 06 025 Your calculator won'tdo .o piecss of something
=Line up decimals then 0.60 0.25 this for you! cut into thirds” (3).
compare by place value

adding zeroes if needed IMFEOFEE FEACTION TO 4 MIXED NUMEEER
"or find the cross products 05=>025 Divide the numerator by the denominater. The answer is

(see proportions) 3/e =1/4

your whole number. Any remainder should be written
over the criginal denominator.
Using a calculator: Divide the numerator by the denominator
then oress the 2™ kev then the PRB kev.

FEIME FACTOEIFZFATIODN

EECIFEDCALS
“Flip the fraction”

ENIVALENT FEACTIONS

Fractions that are equal

kL

Break the number

3512
Down into prime e
4« (3) : - 3 4
numbers. N 'f-:u: can multlplybur divide E'.rba form of The reciprocal of— is —
i the same number top and bottom) to
{2,3,5,7,11, 13..) [ er top and bottom} 1
create equivalent fractions. The reciprocal of 3 t'.5'§
i 2 3 ) Every whole number has 1
Ex: PO are all equivalent a5 3 denominat
ELfM (LEAST COMMON MULTIELE) ETE (BEEATEST COMMUN FACTDE]
smallest big number biggest little rumber
12, 10, and 15 . L
2?3 Wirite the factorization of each Find the orime factorization
W=2- & number im columns using of each number. Line the 24 =252:2+5%
5= 3 'f exponents. Bring down the factors up to see what they 20: 23' : ']: :
L i .2 number with the biggest exponent have in common. Multiphy -
22.3.5=¢p fromeach column. Multiply 1o the common numbers to get the GCF.
LN B0 get the LCM.




|_ Fraction Ring _I

All Fractions and Percents are

| Part of 2a Whole |

19



terfly @'ractions Adding and
Subtracting

For each fraction equation draw wings around the diagonals F ractl ons
made from the numerator of one fraction and denominator
of the other fraction. Draw antennas on the top of each wing.
Draw the lower body of the butterfly between the bottom of
5 each wing. See the example for illustration.

Multiply the denominators. Multiply the numbers in each
wing. Then add the fractions with the common denominator.

Use when Adding or Subtracting

Multiplying Fractions

Multiplying and
Dividing Fractions

222,
3.5,
.
take the reciprocal
of the divisor

2




Ratios (fractions) as Percents
Percents as Fractions At the Pet Expo, 35 out of every 50 dogs
45% were Yellow Labs.
-5 or 9 Write the percent over 100, 33550ut of 50
100 20 . . = Divide 35 by 50
Use A/ button to simplify 50
(If number on top is bigger — temporarily =.7 move the decimal 2 places to the
flip the numbers to simplify then flip them right
back) .7=70% of the dogs were yellow labs

Percents as Decimals
55% = 0.55

_ ano . i Divide percent by 100 and remove
0.3=30% Move the decimal 2 spaces to the right percent symbol (or just move the

and add percent symbol. decimal 2 places to the left)

Decimals as Percents

Find the Percent

18 is what percent of 120?
is % 18 X Percent of Change

Replace is with 18 The Math Club had 20 members. Now it has 30
members. Find the percent of increase.

— = RN =
of 100 120 100

Replace of with 120.

Cross multiply to solve Step 1 Subtract to find the amount of change.
) . 30-20=10
Find the Part 18 is 15% of
120. Step 2 Write a ratio that compares the

amount of change to the original number of
members. Write the ratio as a percent.

What number is 70% of 3007? amount of change
. 0 percent of change = original amount

I _% L X 70 51005 70% of 300. . |

of 100 300 100 = ——  The amount of change is 10

The original amount is 20.

=0.50r50% Divide then write as a
Percent

Sale Price  So-Fro Fabrics is having a sale. All of
their fabric is 25% off. Find the sale price of fabric || The percent of increase is 50%.
originally priced $10 a yard.

Find the amount of the discount.

Find 25% of $10.  of means multipy
0.25-10 Change the percent to a decimal

and multiply =2.5
Subtract the amount of the discount from the
original price. ~ $10 —$2.50 = $7.50
The discounted price is $7.50 a yard

21



Compare two numbers
Ex: In basketball practice, | made 17 of the 25 shots | attempted.

17 to 25 17:25 17/25

The number stated first in the text is the number that goes first in the

Init Rates] Always have a denominator of 1

E Compares two
numbers that have different The fraction bar may be read as per in a rate.
labels {units) Ex: Denize ran 5 miles in 40 minutes. How many
Ex: Denize ran 3 miles in 40 minutes did it take her to rua 1 mile?
thinutes.
. . Rate: 40 MINS UnitRate: 8 MiNS
5miles . 40mins — —
5 miles 1 mile
4omins ~ 5miles 40 dividedby S=8  Or § minutes per mile
To use proportions]
loe ran the 500 yard dash for fun.

Cross Multiply

2L aigebetend=t
=0eg El'ln—n..

—F = Tsaed

How many feet does he run?

What you want
to find owt

What you know
500 vards I

hl'sing proportions to solve problomsl
A volleyball court is 2 rectanzle 3 T lvard =
that is similar in shape to 2n ¥ i
Obmpic-zized pool. Find the Al 3 feet X feat
width of the pool. L 18 What do you Information from
I TEME to ConvertT sivan i the
coum Pl o Find the Fact problem. This side
Shortside 9m = _x_ I from the tabla. cottzing the 3
Lang side 18m 50m 7 S
050 = 18x l ———— i | Cross multiply to solve:
450 = 18x m 1 1 wvard (x) =3 feet (300 yards)
450=x x=25% The width of the pool is 25m. X =1300 feet
18
Map measurement between points
» Aand B: 4.5 in. Map scale: 1 in. = 50 mi i
e e e T
2 : . ' map = lin = 45
Fact Infofrom problen actual S50mi X
model = 1 = _4 1x= 50X 45
actual 24 x %= 235
1x f :: HTT'l tual bost is 96 in | The actual distance between
*= & actualhoatis =bin long. ooints A and B is 225 mi.
You can use the lengths or heights to find the scale factor.
Write a ratio then simplify.

race car length — 1

Rabir Car
E.

Length fin | 132 "
ot model height
race car height ~

Height fin) | 8 A

Bca.le l'ﬂchn{
| Ml

model length 1)

32
5

£ 1

The zcale factor 1z 1/12.

-
| I'Jl'_

2%

22



%

Jessica is going to the movies

Proportional Relationship

How Much Will ¥ou Pay
for Movie Tickets?

with her friends. How much will
she have to pay to bring X =
number of friends if tickets are sm
$6_§a{:h. -
T
=0
Mumber of
Movie Tickets |  Price (y} g =
) = s
L 53 SH] /
2 516 . /'/
4 532 . ."
10 $80 T ) ; -

U J Mumber of Tickets
The Constant of Proportionality is $8. y =8x

Non-Proportional Relationship

In a science experiment Logan
had to roll a marble and chart
the distance the marble traveled -

How Far Did the Marble Travel?

R

over 10 minutes.
) L
il
Time in Distance in
Minutes (x) Feet(y) 5 ®
a
1 3 2 .
7 °
7]
2 2 A
4 15
@
10 21
a
1] I [ g 10 1z

Time in Minutes

There is no Constant of Proportionality

23



Customary Conversions

TO USE PROPORTIORS:
| MeaSUureMmMEeN € | . o oy o fun vow
many feet does he run?
Customeany What you want
What you know to find out
Customary Unit Benchmark ivard = 500 vards
Length | Inch (in) Length of a small paperdip 3 feet X feet
Faoot (ft) Length of a sheet of paper
Mile {mni} Length of a 18 football fields what doyou Insert the info
Weight | Qunce [oz) Weight of a slice of bread wantto convert? | | from the given
P b Weishiof 3 | Find the Fact problem. Be sure
ound (o) BIENT 0T 5 dpPEs from the table to keep the units
Ton Weight of a buffalo below. in the same row.
Capadty | Fluid Qunce (fl oz) | About 2 tablespoons CTOSS THLITITTY T SOTve.
Cup (c) Capacity of a standard mug 1yard (x) = 3 feet (500 yards)
Gallon (gal) Capacity of a milk jug *=1500 feet
Length Waight Capacity
12 inchees (in.) 1 foot (ft) | 16 ounces (oz) 1 pound (Ib) | 8 fluid ounces (fl oz) 1 cup (c)
1 feet 1 yard (yd) | 2,000 pounds 1 ton 2 cupn 1 pint (pt)
5 280 feet = 1 mile (mi 2 pinti = 1 quart (gt)
4 quarts = 1 gallon (gal

Metric Length Mass Capacity

1cm=10 mm 1g=1,000mg 1L =1,000mL
im=100 cm = 1,000 mm 1 kg =1,000g 1kL= 1,000 L
1km = 1,000 m

Metric Unit Benchmark To change smaller units fo lager units, divide.
Length Millimeter {mm) | Thickness of a dime r,-1- — - “ - ~_
- " " m = cm -
Centimeter (cm) | Width of vour lifglr finger /"f. Ceanlimslars are smaller than !
Meter {m) Width of a doorway ' miters, so divide by 100, g\
- Move the decimal point 2 -
Kilometer (km) Length of 10 football fields . places to the left: 046 Y,
Weight | Milligram (mg) Mass of a graim of sand L N
Gram (g] Mass of a small paperclip To change larger units to smaller unis, multiply.
Kilogram [kg) Mass of a textbook 1L ="1000 mL Lﬁ:
Capacity | Milliliter {ml) Amount of liquid in an eyedropper  /~ Liters are larger than mililiters, \j
it 1,000
Liter {1} Amount of liquid in large soda bottle }” ;Dm?mgh;:;mglﬂmnt 3 places 1
Kiloliter {k Capacity of 2 large refrigerators | fotheright: 5300 L
(ki) pacity rge refrig \oMergtsan A
1,000 100 10 1 0.1 0.01 0.001
Thowsands |Hundreds | Tens | Ones Tenths | Hundredths | Thowsandths
Kllo- Heto- Dsaca- | Base unit | Dad- Cant- A




Coordinate Plane. Craphine.
Sicpe & Rate of Change

¥
[ .l+:| =2 ,'|:| .'J q1 [+r+]
L L]

ordered palr

= ¥ Finding Cate of Change

1 I
2 Pick 2 peints on the groph
x that land perfectly on an

intersection (hathing whers

Coordinate Clane you have Ta guess the #)

Eraphing Functicns Fartmula = Yz-yi
Xz- M
[ mpen | wule | outpur | Ordersd par L LA
_‘I 21":: . fl r__‘:: T_]” 5 Enter the two points inta
o [mmeq| 1 i, 1) a1 #(1,3) the farmuln subtract then
I ETEE i1, %) I-:'.n 1 simplify leaving yeur answer
Place each ordered pair on the — ag o fraction,
cordinate grid. Then conne -1t Do net divide ar turn inta a
mixed number!

Creating aline given slope .,
i=1,=2

=

e
1
!
1]

rise I
S|l:lp"' =mm=1

From psnt (-1, —2). move 3 units s
up and 1 unit right. Mark the point
where you end up, and draw a lne
through the two poins

Lates of Change

¥ ¥

Thie gragh is a line, sothe  The graphi is not a line, sothe
rute of change Is constant.  pate of change is varable

If a line rises from left to
right, its slope Is positive.
If a line falls from lefi to

right, its slope s negative.

Slope y-intercept The heat was twmed on in the moming

(starting place on v line)

a
b{=mx+b The temperature stayed constant throughout the workday.,
7 ™~ Finally, the heat was tumed off and the tlemperature dropped,
¥ coordinate ¥ coordinate

The termperature increased until it reached a comfortable kevel,

Temperature

N\

Time

Interpreting Crapnhs
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To solve an EQUATION you need to get the

variable (letter) alone on one side of the equal sign.

x+5=-3 right now x is being increased by 5 so we do The oppesite To both
sides of The equal sign to gert it alene - 5
x+H=-3
-5 -5 +5 and -5 cancel each ether out <o all that's left on That side is x
x =-8 -3 -5 = -8 =0 that is what is on the right side of the equation
-8+5= -3 subsTiTuTe yaur answer for x To check if you are correct! +
x-3 =7 (xisbeing decreased Tf an equation has 2 Steps
+3 +3 by 3 so the oppasite - cancel the
x =10 i To add 3) [ addition (+) or ex~5=1
subtraction [ - ) +5 +5
x (x i being divided Firstl Then 2x =6
5x 5 15 %5 by 5 so the eppesite Cancel the (x) 2 2
is ta multiphy or (=) w=3
x=75 by 5) x
2x=10  (xis being multiplied by 2 Watch your signs! It is very easy to
2 Ei 56 The oppasite 2 “‘“l":: mfsr:dkes "'"hf“' """:'"k:"ﬂ' W“'hm
_ . . = positive and negative numbers,
x=5 s o divide by 2) ] wour caleulotor and double check!
xz5 x=5andx <4 .
e T || O Inequalities
345 & 34 5 6 Dot
x<5 x=3orx<h Sign | Meaning | on
sraph
I . G. —— I.D I G. —, - Greater o
than
345 6 345 6 Creqter
Remember to reverse the inequality sign when = .:hﬁ:}ﬂt; ®
multiplying or dividing by a negative :t
= Less than O
2x=14 =+ bypesitive || -2x<14 = by negative - | Lessthan ®
2 2 -2 -2 reverse the — | orequalto
x<7 X = -7  inequality sign = equal L
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ILEINES & ANGLES &
TRANSFORMATIONS

Point Line Segment Ray Plane Parallel | Perpendicular
i anl bl el IV I I
Am Straghtpath | Apartofa | Apartofa | Aflat surface | 2 hines that 2 limes that
exact that exctennds | lime that has lime that that can be do not ever | intersect at a right
location m both a begiming extends named by 3 miersect angls
directions & end pomt froma points that
forever beginning don‘tall
A lme 1z 180° polnt to connect &
forewar extends
foraver
Right Acute Obtuse | Complementary | Supplementary Vertical
Angle Angle Angle Angles Angles Angles
L = |~ ) 2/ :1><1_
An anglathat | Ananglathat | Ananglathat | 2 angles that add | 2 angles thatadd | 2 equal angles
meazsures 30° | measures lass MEaETeS up fo 507 up to 180° that are formed
than 50° more than 90° by miersecting
| lines.
msl Z2med 2msT 2mel
msI Emed 2msS 2meh
= means congruent or equal
ms1 & me2 are vertical angles
alternate interior angles are ms 4 & m«5
- alternate exterior angles are mms3 & ms6
Transfcrmations
Reflection Rotation Translation
£ '(:x ..'.-'
r-"‘?_?"‘-\_ f_.-_-\.\\ - \I
e > (f
L .
@ - o
&
A TUBN or rotation around a given point. .
A mirror image or FLIP | Can rotate 90° or 180° clockwise (othe | ** SLE’E‘ can be L“DEE side
rizht) of counter clockise (o the lefty af cown ar

Tio tessalate a figure on a cooridinate grid vou need to figure if vou are geing over a horizontal (x axis) or
vertical (v axiz) line, then the opposite x or v coordinate changes.
Ex 1: To reflect over the y axis; point (3,2) becomes (-3,2) the x coordinate changed to the opposite.
Ex 2: To slide 2 pomts up and one point to the left : point (3.3 becomes (3.4) 323 -1 (tothe lefton a
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3 DSHAPES AND NETS

Ca

Picture Net
Cylinder @ 8
Sphere
Cone é

Square / Rectangular

Triangular Pyramid

Prism
Triangular
Prism

Square
Pyramid @
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Polygnm

P-::lvgnn Triangle | Quadrilateral | Pentagon | Hexagon | Octagon n-gon
Sides &
Angles 3 6 ; any (n)
Regular: - , e sge vy
all sides & N | Ny ( ) dividing the =3
o N K dagrees in the shaps
angles the S below) by the
sa1mne =of a_uggs
. Can find the meazrs
Irregular: B - » _ of mizsinz angle by
allsides& | /. 5 T | S > (N | eddinggiven angles
angles & " 2_. LY, and submacting from
} #af daprees in the
different shape (found below)
# Df o L=} [= (=) i [=]
de 180 360 340 720 1080 n-2 x180
orees \
| Clusciril st arals
4 sdes 4 anghes £,
i - Ta 2
Paraldograms Trapezoids
E 2 pairs of U exacily 1 pair of I
Al sades paralial sides A BE
FooA
Rectangles " - A figure on a lower
| 4 right anghes 4 pongruent fides | branch of the tree has <
all the properties of
I:l 5;: E the figures above it.
res —. )
4 congruent sides I:I parallelograms but not &13 the Radiua
- - all parcllelograms are H(F 1z the chord
rectangles T iz the center point
Izosceles Right Scalene Obtuse Equilateral
Triangle Sum
Theorem: the
measures of all 3
angles in a triangle
add up to 1807
2aides & 2 Containz a All 3 zides Haz at least All 3 zides &
angles the same | 90° angle (also | and angles 1 obtuse angles are the
BiZe (canbeanamute | Cmbescalame i | gre different angle (a zame
miangls if aach amgle &l zides are ohmisa anzle is {ahwavs & acuts
megsures less than differemt lezthe) larges than 907) trianzle)
o
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ANSWer (oo exponent)

Answer ?

Answer?

Answer ?

IPerimeter: the length around the outside  ex: How much fence is needed?

UEI:' A]J: Add up all the sides The formulaz all ask for r (radivs)
remember to find r if given diameter (d)
O C=21r diameter+ 2 = radius
Area: the amount of squares inside d = diamester r = radius
(used on flat shapes 2D)
A=LxW MNever use a slanty side!
E I:I Height is alwayz a m=3.14
— traight line.
AN A=%LxW straight line It is only used with

circles!
O a=m .

\_/ A=%h(bithy)

the amount INSIDE ex: How much water will it hold?
(Used with 3D shapes)

17 V=LxWxH

‘@ V=%LxWxH
Ej V=mnrlh

Surface Area: covers the shape  ex: How much wrapping paper is needed?
(Used with 3D shapes)

(1 | S=Front LxW=
Side WxH=

Top HxL= +

X 2

ﬁ 5=2mr!+ 2nrh

Face : flat surface

Edge: where 2 flat surface meet
Vetex: where 3 or more edges meet (a 3D corner)
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Analyzine Data

Mean (Average)
Add all The numbers Tagerher
then divide that answer by how
many pieces of dota you had

Example Data:

10, 20, 20, 10, 20, 20, 34, 10

Ex:

144-8=18

10+20+20+10+20=-20+34+10=144

The mean of this data is 18

The mean, medion & mode MUST
fall within the range of the data,
It can't be higher or lower than
the numbers you already havel

Median
Fut The numbers in order
fram least te greatest and
find the middle number
(averags the twe numbers if
it falls in the middle)

Ex: 10,10, 10, 20, 20, 20, 20,

34 the middle number is 20

The median of this data is
20

Mode
The number that appears
mest (it can be more Than ene
number if there isa Tie or
there might not be ane if all
numbers appear the same
amaunt of Times)

Ex: there are 3 10's, 4 20's

and 1 34
The mode of this data is 20

Scale X Interval
The numbers on the side
of the graph. Scale
always starts at 0. It can
Jump up using a lightning
Balt symbal. The interval
is the space betwesn the
numbers. IT must be
equal. Camman intervals
are 12510 50 & so on .

Curtlier
The number That is
much higher ar
lower than the rest
of the data
The outlier of this
data is 34

Tc find Scale & Interval
Find the range of the data. This
sample is 24 <o T can use o scale of 0-
25 and use an interval of 5. My scale
would be 0, 5,10, 15, 20, 25,
If I hod a data set that ranged from
150 to 578. The range would be 428,
So I could use an interval of 100, My
seale weuld be 0, lightning belt, 100,
200, 300, 400, 500, 600,

Lange

The difference between the highest number and the lowest number in
the data. If is used to determine the scale & inferval to create a groph.
Ex: 34-10= 24 The range of this data is 24
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COMBINATIONS

GEOMETRY:

Five points are located on
d cireles How many line
segments can be drawn
with these pointks aj
endpoings?

=

Find the number of permutations of 5 points ¢ g
taken 2

at a time.

A5,2)= 54 or20

Since order is not important, divide the number of permutations by

the number of ways 2 things can be armanged.

2 2
‘—D=‘—D or 10
21

There are 10 segments thot can be droawn.

Combination Netation

Find {7, 3).
3
a7, 3}=J5[;| ) Definition of CI7, 3)
765
=337 35 A7,3)=7"6-5and 3!=3"2"1
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Permutation
A pizza place offers 12 different toppings. Jack wants to buy a three-topping pizza.
How many pirzas can he buy if order is important?

nurnkber of number of pozzible muonber of poszibla total nurmber
pozsible topping: availzble toppinss available _ of possibla
toppings " after the first topping x after the zecond plzzas with
zilable 15 chozan OppInE 1= 3 ngs
avalable, w15 Consen, 12 EOPPILES,
12 * 11 * 10 = 1.320

There are 1,320 different pizzas Jack can order.

Permutation Notation

Find P(7, 3).
AT 3=T7-6-50r210 7 things talen 3 at a time.

Tree Diagram

Classic Pizza bakes their pizzas in red or white sauce on a thin or thick crost. They
offer pepperoni, sausage, or olives as their toppings. Draw a tree diagram to
determine the number of different pizzas they offer with one topping.

Toppings Sauces Crust Cutcome
pach -:::: lhin p:nperm'l red, 'Ihin
thick —— peppenni, red, thick
W< Mhin —— papparor, whibe, thin
s { thick — pepperoni, whibe, thick
thin —— sausage, med, Sin
e 'E:::M— sauEage, med, thick
TR < thin sausage, white, thin
white < g0 sausage, white, thick
T — v, fed, e

<mﬂ d::‘: thick —— olives, red, thick
n L

thin — clives, white, thin
it <
thick —— olives, whita, thick

There are 12 different pizzas.
Mlethod 2-

3 toppings x 2 sauces x 2 crusts
3xlxl2=12



Probability
A box contains 3 blue marbles, 6 red marbles, 4 black marbles, and 7 white marbles. A marble

iz picked at random. What is the probability the marble is blue?
There are 3 + 6 + 4 + 7 or 20 marbles in the box.

hlue marbles
F(blue) = total number of marbles
3

20

Definition of probability

There are 3 blue marbles out of 20 marbles.

-

The probability the marble iz blue iaﬁ. The probability can alse be written as 0.15 or 13%.

Probability of independent Events
The two spinners are spun. YWhat is the
probability that both spinners will show an
odd number?

1
Fifirst spinner 15 odd) =3
4
Fizecond spitmer is odd) = 7
. 1 4 2
P(both spinners are odd) =5 -5 or 7

Probability of Dependent Events
There are 3 red, 6 blue, and 11 green marbles in a bag. Once a marble is selected, it is not

replaced. Find the probability that 2 red marbles are chosen.

Since the first marble iz not replaced, the first event affects the second event. These are dependent
events.

3
Fifirst marhle iz red) = 70 Mumber of red marbles divided by the total momber of marbles.

2
Fzecond marble is red) = 1 Mumber of red marbles after one red marble 15 removed divided
by the number of marbles after cne red marble i3 removed.

F{two red marbles) = i - g ot i

20 19 190

Lo

Theoretical Probability
What is the theoretical probability of getting heads on a coin and a 4 on a dice?|

A_1
6 12

b | it

The theoretical probability is
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