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Arithmetic Operations

ab+ac=a(b+c)

Properties of Radicals

da" =a, ifn is odd

nf— =

a], if n is even
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Algebra Cheat Sheet

Basic Properties & Facts

a’"=a =a”""
a®=1, a=0
a) a
4
al’"=an

Yab = Yails

b b

Properties of Inequalities
If a<bthena+c<b+cand a-c<b-c

If a<bandc>0 then ac <bc and £<2
c ¢

If a<band c¢<0 then ac>bcand 3>2
c ¢

Properties of Absolute Value

= ifa>0

M-  ifa<0

laf2 0 [-a|=|d
_ a| _|a|

Iabl—la“bl b _lbl

la+b|<|a|+|b| Triangle Inequality

Distance Formula
If B =(x,y) and P, =(x,,y,) are two
points the distance between them is

d(Plapz) = \/(xz -xl)2 "‘(J’z ‘yl)2
Complex Numbers

i=v-1  i*=-1
(a+bi)+(c+di)=a+c+(b+d)i
(a+bi)-(c+di)=a-c+(b-d)i
(a+bi)(c+di)=ac—bd+(ad +bc)i
(a+bi)(a-bi)=a* +b’

|a+bi|= Ja* +b*  Complex Modulus
m=a—bi

(a+bi)(a+bi)=|a+ bil2

\/3=i a, a20

Complex Conjugate
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Logarithms and Log Properties
Definition
y=log, x isequivalentto x =5"

Example
log,125 =3 because 5° =125

Special Logarithms
Inx=log, x natural log
logx=log,,x common log

where e =2.718281828...

Logarithm Properties
log, b =1 log,1=0
log,b"=x b =x
log, (x’) =rlog, x

log, (xJ’) =log, x+log, y

log, (iJ =log, x—log, y
y

The domain of log, x is x>0

Factoring and Solving

Factoring Formulas

x*—-a* =(x+a)(x-a)

x* +2ax+ad* =(x+a)2

x* =2ax+a* =(x—a)2
x*+(a+b)x+ab=(x+a)(x+b)
x* +3ax’ +3a’x+a’° =(x+a)3

X’ =3ax* +3a’x-a° =(x—a)3
x*+a =(x+a)(x2 —ax+a2)

2

©-a =(x—a)(x +ax+a2)

x2n__a2n =(xn _an)(xn+an)

Quadratic Formula
Solve ax’ +bx+¢=0, a#0
e —b+~b* —4dac
2a
If b —4ac >0 - Two real unequal solns.
If b* —4ac =0 - Repeated real solution.
If b> —4ac <0 - Two complex solutions.

Square Root Property
If x* = p then x=+,/p

Absolute Value Equations/Inequalities
If b is a positive number

If n is odd then, lpl=b = p=-b or p=b
xn_an___(x_a)(xn—-l+axn-2+”_+an-l) |p|<b = —b<p<b
i o> = p<-b or p>b
=(x+ a)(x”" —ax"+atx" -t a”")
Completing the Square
Solve 2x*—6x—-10=0 (4) Factor the left side

(1) Divide by the coefficient of the x?
x*=3x-5=0
(2) Move the constant to the other side.
x*-3x=5
(3) Take half the coefficient of x, square
it and add it to both sides

2 2
x2—3x+[—éj =5+(-—§J =5+—9—=22
2 2 4 4
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( 3)2 29
X—=| =—
2) 4

(5) Use Square Root Property

2 v4 2

(6) Solve for x
3,429
x=2432
2 2
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Functions and Graphs

Constant Function

y=a or f(x)=a

Graph is a horizontal line passing
through the point (0,a).

Line/Linear Function
y=mx+b or f(x)=mx+b

Graph is a line with point (0,5) and
slope m.

Slope
Slope of the line containing the two
points (x,,,) and (x,,,) is

m=22"N _ rise

X,—X run
Slope — intercept form
The equation of the line with slope m
and y-intercept (0,5) is
y=mx+b

Point — Slope form
The equation of the line with slope m
and passing through the point (x,,,) is

y=y,+m(x-x)

Parabola/Quadratic Function
y= a(x—h)2 +k  f(x)= a(x—h)2 +k

The graph is a parabola that opens up if
a>0 ordown if a <0 and has a vertex

at (h,k).

Parabola/Quadratic Function
y=ax’+bx+c f(x)=ax’+bx+c

The graph is a parabola that opens up if
a>0 ordown if a <0 and has a vertex

T
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Parabola/Quadratic Function
x=ay’ +by+c g(y)=ay’ +by+c

The graph is a parabola that opens right
if a>0 orleft if a<0 and has a vertex

Circle
(x=h) +(y-k) =7
Graph is a circle with radius » and center

(k).

Ellipse
2 2
R 0ok
a b
Graph is an ellipse with center (4,k)

with vertices a units right/left from the
center and vertices b units up/down from
the center.

Hyperbola
(=) (=&Y
T =1
a b
Graph is a hyperbola that opens left and
right, has a center at (h, k), vertices a

units left/right of center and asymptotes

that pass through center with slope ié.
a

Hyperbola
(r=k) _(x=h)
b & =

Graph is a hyperbola that opens up and
down, has a center at (h, k), vertices b

units up/down from the center and
asymptotes that pass through center with

slope ié.
a
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Common Algebraic Errors

SRURRRRRRRRRRN . 1 £ SSSUSURRRSRRRNRORY Reason/Correct/Justification/Example
—#0and —#2 Division by zero is undefined!
-3229 -3t=-9, (—3)2 =9 Watch parenthesis!
(xz) #x’ (x2 )3 =x’x’x? =x*
""" a a a TV vyt
—_—F—t— —m———F—t—-=2
bhre b e L
: 1 rx A more complex version of the previous
e O e
a+bx a bx bx
A +bx =247 1+ 2
/ #1+bx a a a a

—a(x-1)=-ax+a

(x+a) =x’+d’ (x+a)2=(x+a)(x+a)=x2+2ax+a2
N¥+dEx4a S=25 =V 442 2T + A =3+4=7
Nxtazx+Na o Seepreviouserror.
(Gvaf 2t and Grrandiada  ginsee emensotprevious e

2(x+l)2 = 2(x2 +2x+ l) =2x*+4x+2
\2
2(x+1)" # (2x+2)° (2x+2) =4x? +8x+4

, ) See the previous example. You can not
(2x+2) #2(x+1) factor out a constant if there is a power on

1
3 J=-x*+a’ =(—x2 +a2)2

gt gl
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Properties of Equality Property _Example(s)
Addition Property of Equality Fa=bande=4d, Fx=2ad v=3 then
thena+c=b+d Xx+y=5
Fx=3amd2=2 then
x+2=35
Subtraction Property of Equality Fa=bande=4d, Fx=5ad v= 12, then
thena-c=b-d y-x=7
Fx=14and 12=12,
_ thenx-12=2
Multiplicaton Property of Equality Fa=bande=4d, Fx=8ady=09, then
then ac = bd xy="T12
Fx=2ad5=15 then
=10
Division Pioperty of Equality KFa=bande=d? 0, | Fx=6 and y=2, then
then afc =b/d and wy=3and
ab =cid X6 =yi2
FSx=15,and 5= 5,
thenx = 3
Reflexave Property of Equality a=a 15=15
X=X
Synumetric Property of Equality fa=b, thenb=a Fx=4,then4=x
| _ _ Ky=16 thenlé=y
Trarsitive Property of Equality KFa=bamdb=¢ Fx=yand y=12 then
thena=c¢ x=12
KFx=7and 7=y, then
X=y
Substitubon Property Ifa=b, theneither Fx=y+2 andy=8,
canbe substbuted thenx=8
for the other K2x+ xy= 35,
ard x = 7, then
A7 +Hy=35
Zero Product Property Ifab=0,thena=0 Ifxy=0,thenx=0
b =0 (orboth) o y=0
F8x=0, then8=0

ar x=0 (thas x=0)
IF(5-¥)() =0, then
S5-y=0ary=0




FYL... Parentheses (), brackets [], and Braces {} form groups of number and these groups act like single

numbers.
Property # | Name Example
1 Commutative property of a+b=b+a
Addition a+b+c=b+a+c
[(x+y)/2]+b+c=c+b+{(x+y)/2]
2 Commutative propertyof |a*b=b*a
multiplication a*b*c=b*a*c
[(x*y)/2]*b*c=c*b*{(x*y)/2]
3 Associative Property of (a+b)+c=a+(b+c)
Addition ([(x+y)/2)+b)+c=[(x+y)/2] +(b+c)
4 Associative Property of (a*b)*c=a*(b*c)
Multiplication ([(x+y)/2]*b)*c=[(x+y)/2] *(b*c)
5 Distributive Property a*(b+c)= (b+c)*a=ab+ac
[(x+y)/2]*(b+c)= (b+c) *[(x+y)/2] = [(x+y)/2]*b+ [(x+y)/2]*c
6 Additive Identity a+0=0+a=a
(there is a number O such
that) [(x+y)/2] +0=0+ [(x+y)/2] = [(x+y)/2]
7 Multiplicative Identity a*l=1*a=a
(there is a number 1 such
that) [(x+y)/2] * 1=1* [(x+y)/2] = [(x+y)/2]
8 Additive Inverse a+(-a)=(a)+a=0
(there is a number such
that) [(x+y)/2] + (-[(x+y)/2]) = (-[(x+y)/2])+ [(x+y)/2] =0
9 Multiplicative Inverse 1 (1)
. a*x|=]=(=-)*xa=1
(there is a number such a a
that) ((x:y )) * @ = _(;i_y) * ((x:y )) =1 provided (x+y)/2 20
2 2
10 Zero Property a*0=0*a=0

[(x+y)/2] *0=0* [(x+y)/2] =0




Table of Properties

Let ¢, &, and « be real numbers, variables, or algebraic expressions.
{These are propertics you need to know. )

Commutative Property of Addition

a+b=b+a

243=34+2

Commutative Property of Multiplication
a*bh=bra

2+(3)=3+(2)

Associative Property of Addition
at(bt+e)=(ath)+c

2+4(3+4)=(2+3)+4

Associative Property of Multiplication
a*(brec)=(arb)rc

20(3+4)=(2+3)+4

Distributive Property
a*(b+ec)=asbhbtarc

2¢(3+4)=2+3+2e4

Additive Identity Property
atl=a

3+40=3

Multiplicative Identity Property
a* 1=a

Additive Inverse Property
at(-a)=0

Multiplicative Inverse Property

(-

Note: a cannot = (0

o

. |Zero Property

a*(0=0

Remember the order of Mathematical operations PEMDAS...

P

m

-~

Parentheses
Exponentiation
Multiplication
Division
Addition

Subtraction

Perform all operations inside parentheses first
Then perform any Exponential operations next
Follow this up with any multiplication

Next do the division

Addition follows

and finally do the subtraction



