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Rules of Integer Operations

ADDITION

When addends have the same
sign, add. Use that sign when
you write the sum.

5+8=13
“20 +"30 ="50

When addends have different
signs, subtract. Use the sign of
the greater addend.

6+4="2
45 +710 =35

OPERATIONS WITH IN

i‘EGERS |

SUBTRACTION

To subtract an integer, add its
opposite.

The opposite of 12 s 12,
4-12=4+"12="8
9-"12=9+12=21
The opposite of “15 is 15,
1-"15=1+15=16
“20-"15="20+15="5

An integer s a whole number

or the oppasite
of a whole number.

sign, the product Is positive.
S5x6=30
"13x°3=39

"‘.isigm,tbopmducthmgdm.
"6x8="48
9x°11="99

MULTIPLICATION

When the factors have the same

When the factors have different

DIVISION

When the dividend and the
divisor have the same sign,

the quotient is positive.
45 - 9=5
"120 ="6 =20
When the dividend and the
divisor have different signs,
the quotient is negative.
35+:"5="7
“250 =10="25

Method

Graphing

Substitution

Elimination Using Addition

Elimination Using Subtraction

Elimination Using
Multiplication

Best Time to Use It

To estimate solutions, since graphing usually does not
give an exact solution

If one of the variables in either equation has a coefficient
oflor-1

If one of the variables has opposite coefficients in the two
equations

If one of the variables has the same coefficient in the two
eguations

If none of the coefficients are 1 or -1 and neither of the
variables can be eliminated by simply adding or
subtracting the equations




Steps to solving Systems of Equations by Substitution:
x+3y=6
2x+ 8y =-12

1. Isolate a variable in one of the equations. (Either y = or x =).
X+3y=6
X=6-—3y

2. Substitute the isolated variable in the other equation.
2x+ 8y =-12
2(6—3y)+8y=-12

3. This will result in an equation with one variable. Solve the equation.
12 — 6y + 8y = -12
2y =-24
y=-12

4, Substitute the solution from step 3 into another equation to solve for the other variable.
x+3(-12) =6
Xx=42

5. Recommended: Check the solution.

42 = 6-3(-12)
bx + 5y =4 ; pa
6x - 7y = -20 Solve the system using Elimination
-1(6x + 5y) = -1(4) Multiply one equation by negative 1 to try to
-6x-by=-4 ELIMINATE one of the variables
. ;2"_’:3" f -420 Eliminate the y-variable by adding the two
12y :_;4 equations together
12y = -24
-12 -12 Divide by -12 to solve for x
y=2
bx +5(2) = 4 Plug the y-value into any previous equation
to solve for x
6x+10=4
3 10 :O Solve for x by subtracting 10 and then
X = - SR
e dividing by 6
x=-1
(x,y)=(-1,2) Solution




Point-slope form of a line Slope-Intercept form of a line
y—yi=mx—x) y=mx+b

EX: Find the equation of the line that has slope m =4 and passes through
the point (-1, -6).

y - y1=m(x - x1)

y—-(-6) =4)(x-(-1)) Plug in the values of the slope and point

y+6=4(x+1) Simplify. This is now in point-slope form.

y+6=4x+4 To put into y=mx+Db, solve for y

y=4x+4-6

y=4x-2 Same equation in slope-intercept form
The Midpoint formula : M :(Xlzxz : ylzyzj

When given 2 points, add the x-coordinates and divide by 2, and add the y-coordinates and

divide by 2. This gives you the coordinates of the midpoint of the segment that is between the
given points.

EX: R is the midpoint between Q(—9, —1) and T(-3, 7). Find its coordinates.
-9+-3 -1+7
2 2

(22

(-63)

R

R

To find the distance between two points, use the
distance formula. EX:

Th e D 1 Stance Fo rmu Ia' Find the distance between the two points.

(. 11) (x,.2) (-5.0).(-2.2)
d=\2+5+(2-0)
D= (.- +(n-2)) d=y(3)+(2Y
d=+9 +4
d=+13




PEMDAS
Parent{,esis Multi§lication\

Division  Addition
Exponents Subtraction

Evaluate the expression:

9/3 +2(9+10) — 8 + 4¢3

9/3+2(9+10)-8 +4e3 Parenthesis
9/3+2(19)—8 + 43 Division (comes 15t)
3?:2(1 9)-8+4e3 Multiplication (comes 2"9)
3+38—-8+4e3 Multiplication (comes 3')
3+38-8+ 12 Addition (comes 1%!)
41-8+12 Subtraction

33+12 Final Addition

v
45 45is the final answer.



Sequences

To find any term in an arithmetic sequence, use
a, =a, +(n-1)d

where a, is the first term of the sequence,

d is the common difference, n is the number of the term to find.

Find the 10™ term of the sequence
3,5,7,9, ..

*the common difference is 2 because when
you subtract each number from the number
ahead of it you get 2 every time.

3.n=10; a1 =3,d=2

a,=a +(n-1d
a, =3+(10-1)2
g = 21

The tenth term is 21.

To find any term in a geometric sequence, use

n-1
a’n — al(r)

where a,, is the nt" term of the sequence (the term you are looking for), a, is the first term, n is

the number of the term you are finding, and r is the common ratio.

|

|
EX: What’s the 23" term of this sequence? 4. 2. 1,-3, 9, ...

Find the ratio:

| ,
a?‘.&: T(‘g)”
= -10,400,35%,203

Yikes!

By the way, these ( ) are really important if your ratio is negative!

So, be careful!




Distributive Property

Multiply what’s outside the () by everything inside the ()

EX:

~~
5(X+2)=5ex + 502

*watch your signs 9(X—2)=5ex—-5e2

Algebraic Properties

Commutative Property of Addition

atb=b+a 2+3=3+2

Commutative Property of Multiplication

a*b=bea 2.(3):3.(2)

Associative Property of Addition

at(b+c)=(a+b)+c 2+(3+4)=(2+3)+4

Associative Property of Multiplication

a*(bec)=(a*b)ec 2:(324)=(2°3)-4

Distributive Property

as(b+c)=acb+acc 2¢(3+4)=2+3+2+4

Additive Identity Property

0o 3+0=3
Multiplicative Identity Property 3.1 =3
a* l=a B
Additive Inverse Property 3+(-3)=0

at+(-a)=0

Multiplicative Inverse Property

() ()

Note: a cannot =0

Zero Property
a*0=0




Proving Triangle Congruence

SAS
z

Two sides and the included angle (the one in between) of one triangle are congruent to the
corresponding parts of the other triangle.

A

c ﬁx
SSS

All three sides of one triangle are congruent to the corresponding three sides of the other triangle.

ASA
Y
B X
Two angles and the included side of one triangle are congruent to the corresponding parts of the other
triangle.

AAS . °

B X

Two angles and the non-included side (the one not in between) of one triangle are congruent to the
corresponding parts of the other triangle.



HL Theorem

e To use the HL Theorem, you must show

that three conditions are met.
1) There are two right triangles.
2) The triangles have congruent hypotenuses.
3) There is one pair of congruent legs.

AN

Triangle Similarity

Congruence by the hypotenuse-leg Theorem

[ Similarity Shortcuts )
P?rﬂ:;:::"m Explanation Example
B E
AA Two triangles are similar
Postulate if they have two pairs of D
(Angle-Angle) cangruent angles. F
A c
B E
- 10 7
S55 Two tiangles are similar 20 14
Theorem if they have three pairs of D
(Side-Side-Side) | proportional sides. 8 F
A 12 c
E
A
;
SAS Two tiangles are similar
Theoram if thay have two pairs of 53\ D F
(Side-Angle-Side) | proportional sides with a 30 18
cangruent included angle,
\ A ¢ y




Finding the x- and y-intercepts

The x-intercept of a line is the point at which the line
crosses the x axis. ( i.e. where the y value equals 0 )

x-intercept=(x,0)

The y-intercept of a line is the point at which the line
crosses the y axis. (i.e. where the x value equals 0 )

y-intercept=(0, y)
EX

Find the x and y intercepts of the equation 3x + 4y = 12.
Solution
To find the x-intercept, set y = 0 and solve for x.

3x+4(0)=12
3X+0=12
x=12
x=12/3

x=4

To find the y-intercept, set x = 0 and solve for y.

3(0)+4y=12
0+4y=12

4y =12

y =12/4

y=3

Therefore, the x-intercept is (4, 0 ) and the y-intercept
is(0,3).



Angles formed by parallel lines cut by a transversal

Corresponding examples: Examples: Alternate Interior
Angles Angles
1 d 25 23 and <6
- 1/2 " prorg 24 and 2$ 31 42
3/4 <3 and <7
<4 and 28
_ sfe 5/6
~ 7/8 : 7/8
EQUAL EQUAL
Consecutive Gxnmpl-es: Exa mples: Alternate Exterior
Interior Angles Angles
<3 and 5 21 and 28
1/ <4 and <6 22 and 27 1/2
3/4 3/4
5/6 5/6
7/8  SUPPLEMENTARY EQUAL 7/8
Vertical Exnmpl.es: Exaw.pl.cs: Linear Pair
Angles Angles
21 and 24 <1 and £2
22 and 23 22 and 4 /
1/2 25 and 8 23 and 24 3142 >
3/4 <6 and <7 <3 and <1
<5 and <6
5/6 <6 and <8 5/6
7/8 <8 and £7 7/8
27 and £5
EQUAL SUPPLEMTENTARY



Central and Inscribed Angles

Inscribed angle ( ZABC) is half the measure of its intercepted arc (Arc AC)
and central angle ( LAOC) is the same measure as its intercepted arc (also
Arc AC).

MAAOT= m AC

measure of arc AC =80

*Total degree measure of a circle = 360°

Special Right Triangles

2x

45° - 45% - §0° Triangle 30° - 80" - 90° Triangle



Find the values of the variables. Give your
answers in simplest radical form.

S

1043

Z

Pythagorean Theorem

T

x=10; y = 20

9 92
.,
] 45°

Use the Pythagorean Theorem to find missing side lengths of a right triangle.

2 2
a +h=c

C




Examples:

X
6
8
6> +8> =x" 12%+y* =13
36+64=x 144+ y* =169
100 =x y' =25
J100 =2 Y =425
x=10 y=5

Approximating Square Roots: Numbers that are not perfect
squares do not have integer square roots. You can use perfect
squares to approximate the square root of a number that is not a
perfect square.

Step 1: Locate the closest perfect squares (one smaller, one bigger).
Step 2: Decide which is actually closer to the desired radicand.

Example: Estimate /52 .
Since 52 is not a perfect square, we need to find two perfect
squares that are close to 52. They are:

49 and 64 because V49 </52 <64 or 7<+/52 <8 .

So, 52 lies between 7 and 8.
And since 52 is closer to 49, we know that 32 is closer to 7.

Making and reading box and whisker plots

To create a box-and-whisker plot, we start by ordering our data (that is, putting the values) in numerical
order, if they aren't ordered already. Then we find the median of our data. The median divides the data
into two halves. To divide the data into quarters, we then find the medians of these two halves.



This line This line This line

This whisker shows the shows the shows the This whisker
shows the lower quartile median upper shows the:
lowest value l quartile hightest value

The width of the box
shows the
interquartile range

A boxplot is a way to show a five number summary in a chart. The main part of the chart (the
“box”) shows where the middle portion of the data is: the interquartile range. At the ends of
the box, you” find the first quartile (the 25% mark) and the third quartile (the 75% mark). The
far left of the chart (at the end of the left “whisker”) is the minimum (the smallest number in

the set) and the far right is the maximum (the largest number in the set). Finally, the median is
represented by a vertical bar in the center of the box.

25% 25%

} 25% | 25% ———

50 55 60 65 70 75 80 85 90 95


http://www.statisticshowto.com/how-to-find-a-five-number-summary-in-statistics/
http://www.statisticshowto.com/what-are-quartiles/

VOCABULARY DEFINITION EXAMPLE
The difference between 2,5,3,6,9.8
the least and greatest 9-2=17
RANGE values in the set of Range =7
numbers.
2,.4,3,6
The sum of all the items,
S divided by the number | 2+4+3+6=15
of items in the set. Also 15+4=3.75
called the average. Mean = 3.75
2,4,3,6,8,5
5
The middle value when 2’1’3’;3 »
the data are in L
# d 9+2=4.5
numerical order. If & .
4.5 = median
MEDIAN there are two numbers
; . o 2,4,3,6,8,5,7
in the middle, find the
. 2,3,4,5,6,7,8
mean (average) of those g A
5 = median
two numbers.
The value or values that 4,5,3,4,324,6
MODE occurs most often in a 4 = mode
set of data.

Step-by-Step Method to Graph a Line
when in Slope-Intercept Form

STEP 1: Find the slope &

y-intercept from the

y=mx+b

The y-intercept is

equation

Fory=x,m=1,b=0

y Yy

24

STEP 2: Plot the y-intercept
as the point (0,b)

The slope is always the change in

the y-values divided by the change

in the x-values between two points
X onaline

always at the point
(0,b) on an (x, y) graph

STEP 3: Plot the second point using the slope, m, which is
“the rise over the run,” or Ay / Ax, which equals

{y,—v.) / (x,—x,). Draw a line through the y-intercept and
the second point.

Since m = 1, and the y-intercept is at the point (0,0), the second
point is located one up, “the rise,” from the y-intercept, and one
to the right, “the run,"” which is the point (1, 1).

rise By 1
M= =™ & - 1 =1

Since b = 0 for y = x, the y-intercept is at the point (0,0), which is
one of the TWO POINTS needed to graph a line

© 2014 MathEquality




Slopes of perpendicular and parallel lines

e Perpendicular lines have opposite reciprocal slopes (their product is -1)
e Parallel lines have the same slope

Hy=2x+3 /

X
A X

\ ° y il y=2x+1

N
y © maft dm /

Factoring Trinomials

Factor. x*+2x-24

Step 1: List all pairs of 24=19-24, -1+24
numbers that multiply to equal

the constant, -24. (To get -24, =212, -2+12
one number must be positive and =3¢-8 -3+8

one negative.)

Step 2: Which pair adds up to 2?

?::tpoi; Write the binomial X2 +2x-24=(x-4)(x+6)

when the leading coefficient is
not 1: |  Factor Using Grouping |

aiete Group pairs of terms that have common factors.

If the trinomial has a leading co-¢fficient that is not
just a GCF to be factored out, use a process called

DECOMPOSITION 2xy +7x-2y—-7 The terms must be rearranged
in pairs that have a common
T TN We need to l]:x’ two numbers [2xy = 2y ]-I-I7X = 7] fC(ETOr‘.
a oY whose product is 10 and sum is 7 > ( 1) 7( 1)
<Sand 2 X — + 7(x —
R e i What common factor do the
2%  +2x+5x+7  Order of middle terms docs (2y +7)x— 1) first two terms have? 2y
not matter. Factor cach half What common factor do the
separately. second two terms have? 7
2x(x+ D+ S(x+1) Wenow have a binomial . . i
with a common binomial Use the distributive property
factor to write the expression in

(x+1)(2x+5) factored form.

Factoring by Grouping ' +2x" «8x+16
If you have 4 terms, the process ¥ (x+2)+8(x+2)

al may still work. >
bove ay st X (x+ 22" +8)




