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Absolute Values

A number’s value is equal to its distance
direction. The absolute value of a number is only its distance from zero. This means it will
always be positive.

Negative Values

On a number line, negative values are to the left of zero, meaning they are less than
zero (x < 0 where x = any negative number).

Negative numbers, when multiplied or divided by each other, cancel out to a
positive number. Negative values multiplied /divided with positive values will give you
negative values.

With inequalities, whenever you divide or multiply by a negative value, the
inequality symbol will switch—greater than becomes less than and vice versa.

Symbols

=i s the equal’s symbol. The terms on either
ex.x = a Whatever the value is for x will be the value for a, and vice versa.
~ is an approximation. This is often used for irrational numbers, to shorten them.

ex.m = 3.14 mis anirrational number, which is often approximated as 3.14.

* tells you something is both positive and negative, or that it is less or more than a specific
value

ex. x = +vV4 Since V4 could be -2 or +2, this tells you to take both values into
account.

> and < tell you what the value is greater/less than.
ex.x >9 This means that x is a value larger than 9, but it will not be equal to 9.
ex.x <2 This means that x is a value less than 2, but it will not be equal to 2.

2 and < tell you what the value is greater/less than or equal to.
ex.x =9 This means that x is a value larger than 9, but it may also be equal to 9.

ex.x <2 This means that x is a value less than 2, but it may also be equal to 2.
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Z tells you what a value is not.
ex.x #*7 This means x may have a value, but it will not equal to 7.
Order of Operations
17(12 —x) #1712 — x
Ifx =2 (We could use any number, [ have chosen 2.)
Then 17(12 — x) = 17(12 — 2) = 17(10) = 170
And17 12 —x=17-12-2 =204 -2 = 202

170 # 202

The reason why these answers became different lies in the order that we performed
our operations. In the first case, we subtracted x from 12. In the second, we multiplied 17
and 12 before subtracting x. If there were no standard for which operation is done first,
second, third, etc, the same problem could get more than one answer.

The order is as follows:
1. Parenthesis
2. Exponents
3. Multiplication/Division
4. Addition/Subtraction

Brackets and parentheses are the same, the only reason to use both is if you are
going to have more than one portioned off section that may intrude on another. If there are
brackets within parenthesis, or vice versa, these must be done first. Brackets and
parenthesis must be done before all other operations.

Exponents are a form of multiplication, but they take priority over general
multiplication.

Multiplication and Division are nearly the same thing, but done in a different
process. You can do either first.

Addition and subtraction work similarly. You can do either first.
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There are a few mnemonic devices which can help you remember the order. The
most common one is Please Excuse My Dear Aunt Sally.

Parenthesis

Since parentheses take priority, whatever parts of the equation reside within them
must be done first. This is especially important to remember when putting an equation into
a calculator.

Parentheses have another job. They also show what you do to an entire group.
In the case of 17(12 — x) or any other such equation, you could rewrite it as:
(17-12) — (17 - x)

What' s happened is you
parenthesis. You can do this with equations like

re distributing the

(x+5)(x-2)

Here you distribute by multiplying all the parts in the second parenthesis by each
part in the first:

x(x—2)+ 5(x—2).
You can also distribute them in another order. Where:
(x—2)(x+5)=x(x+5)—2(x+5).

You add or subtract based on what you are doing within the original parenthesis.
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Common Errors

Not Distributing!

This is one of the most common errors we see, which comes from not distributing
properly.

2x
x?+1
't i s many pe o pihcertedly chnicet oattthe x’ rss twii nt dhiti nt d he fr
by doing the following:
266> to get —2
(x-2+1 oge x+1
2x 2
If the problem were simply ;, you could cancel out the x’ s t;OHO\geEet, when
you cancel outthex, what you’re doing is dividing it ou
follows:

7= (3)-006

Since anything divided by itself is equal to one, (z) =1 So:

6O-()

Doing the same thing with the first equation gets us this:

xzz—T- 1 (x(igx—i)— 1)

In the former problem, therewerex’ s t hat you can divide out
problem, if you divided out the x you would get the following:

2(x) X (2x_x) X 2
(x(x)+1)_(9_c) acgc_x)+% ‘<;) 1

1
Most of the time, people will forget about the =
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Performing Operations Improperly

Subtraction and Addition

1 12 1
3 3
1 1

+*
V2x+1+V2x+1 2x+1

Logs, Exponents, Roots
In(xy) # In(x) In(y)
10(1.3)¢ # 13
et’et # et’
Division and Multiplication

180k =2 # k =90

— #.75

Ty? + 4y? #+ 4my?

9x =18 — 3x # 6x = 18

1
e?=—+b #e=b
e

X>+1=0 #x=+1

x(t —9*" # x(t*" —9*™)

2 1( 2) # 2 L1
TV XT3y

c?+7c=6->c(c+7)=6+c=6

12x = 1566 + x = 22 66
X * =15
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Substitution

Substitution is an important tool—you can use it in virtually any area of math.
Substitutions can either help you by simplifying an equation or by replacing variables with
numbers. The main thing is for the values to be equal.

Anywhere you see an equals sign, =, you can use one value to substitute for the other.

Examples:
x=7
X
—
a
“=°p

x can be substituted with 7, as well as ab

x 4
b can be substituted with pL 6 P

X 4
a can be substituted with 5 and 6 5

In this case, we only have a value for x, but there are ways of getting the other values
using x, since all values can be written in terms of x.

While many of the items you can substitute with look messy, chances are they will be
canceled out or simplified later.

Variables

Variables are substitutions. A variable can either represent a single value or a set of
values. Variables will usually be a letter or symbol that is not a number. The main thing is
that you cannot be certain of what number it represents until you solve for it, or unless you
give it a specific value.
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Exponents

Exponents are the superscript on a value, usually a number or variable. You multiply

your original value with itself, such that there will be as many of your original value as the
exponent.

If your original value is x and your exponent is n, you will multiply x by itself, such
that there will be n amountof x* s .

Examples:

X3=x-x-x

XO=x X X X X X XXX

Exponents follow fairly simple rules that can all be explained.

n
X = xn—m
xm
n
xm" = ymn
m
xn = n\/xm
1
X = X_n

Please feel free to inquire about proofs!
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Scientific Notation

Scientific Notation is a practice that converts a number into a number less than 10
multiplied by 10 to a power.

2

x10~
786.9 — 7.869 x 107

Here we have a number. Moving the decimal to get a number less than 10, we
would have to move the decimal two spaces to the left. This means we have made the
number smaller by a factor of 100 (102). To weigh this out and keep the number the
same, we have to multiply it by the same factor.

The number of the exponent on the 10 will be dependent on how far you move the
decimal. If you move it 3 places, left or right, you are dividing or multiplying by 10, 3 times.
Which direction you move it in tells you whether you are dividing or multiplying, which tells
you whether the exponent is positive or negative. Moving the decimal to the right will result
in a negative exponent. Moving the decimal to the left will result in a positive exponent.

If the original number has more than one digit before the decimal, the exponent will
be positive.

If the original number has one digit before the decimal, the exponent will be zero.

If the original number has less than one digit before the decimal, the exponent will be
negative.
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Graphing

Graphs are abstract representations of points for an equation. The most important
types of lines are straight lines and parabolas. There are also periodic functions and piece
wise functions—but these are more likely to be in calculus and trigonometry; they probably
won’'t be on the ELM.

Parabolas tend to come from an equation with a variable raised to an even power.
They can be concave up as well as concave down, depending on whether or not the squared
variable is positive or negative. An important point on a parabola is the vertex. The vertex
can be thought of as the lowest or highest point, depending on concavity, or the extremum.
The simplest parabola is:

y=x*
They will probably be seen in the following form:
y=x*+ bx+c

Here, only x and y are variables, while a, b, and c are constants. Roots, or zeroes, can
be solved for by factoring or using the quadratic formula.

Straight lines are the result of linear equations, where the result will be a constant or
the product of a constant and first power variable. It is most commonly written in slope-
intercept form:

y=mx+b»b
Where m is the slope, b is the y-intercept, x is the input and y is the output.

The slope of a line is the rate of change. For every unit that the input changes, the
output will change in accordance with the slope.

The y-intercept is the point on the line that crosses the y-axis. It is also the point
where x = 0. Which means it can be obtained by inputting 0 into the function. Since it is the
point where x = 0, when x is in units of time, the y-intercept is also at time zero. It is the
starting point.

The input is any number or symbol you are using as your x coordinate. When writing
in function notation, f(x) = mx + b, your input may first be written within the f(x). If you
are using 7 as your input, you would get f(7). Then you would replace each x variable with 7,
giving you f(7) = m7 + b This replacing process applies to all functions.
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The output is the number that corresponds to your x value. It can be written as y or
f(x). Italso corresponds to the y coordinate.

Important points to graph: All intercepts and vertex. Any other points specified as
important. Always consult and fully read the problem.

Finding the equation for a line:

In order to know the slope of a line, you must know at least two points on that line. So,
unless the slope is given to you, you need two points on a line in order to make an equation
for it.

To get the slope from two points, you can use the following equation:

Vo= N1
=m
X2 — X1
Generally, it dx»oeyyouusefirsmas loigeastyou widke saréthey
are properly paired. You may also see it written as:
Ay
Ax

Where the triangle, delta, means the difference. The difference between y divided by
the difference between X is equal to the slope. A way to remember which is on top and which
I's on bottom, i s utnly@rreppondstctie helghtjriseevhiex er r
corresponds to the horizontal change/run.

Once you have obtained the slope, you can write out your equation with the slope
substituting for m. Since you got the slope by using points, you can put the point into the
equation. This would leave b as the only variable. Then, you would solve for it.

Exponential Functions

You can get the equation for an exponential function in a similar fashion. If you know
the starting value and a point, you can solve for the growth factor.

If you do not know the starting value, you should have the growth factor. In this case,
you would use a point and the growth factor to solve for the starting value.

If you are only given points, you need to isolate a variable and then substitute.

Important information for making an equation:
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What type of line it will make —linear, exponential, etc.
At least one of the variables —slope, growth factor, y-intercept.

At least one point —to solve for the equation once you have only one variable.

Simplifying

Simplifying is mainly grouping similar values together, to do the least steps once you
calculate. Often, they will come in the form of fractions, with variables to powers. For these,
you need to keep in mind the exponent rules and order of operations.

Simplifying roots, you may not want to simplify the interior first. This will depend on
how easily you can find the root for a number. If you have the fraction g, it is much easier to

get the square root by leaving it as a fraction, rather than converting it into a decimal. Just by
looking at the number, you should see that 4 and 9 are perfect squares.

If you do not have a perfect square/cube/etc, make a factor tree until you have
something easily rooted or until you are left with prime numbers.

V48
2-24
2-2-12
2:2-2-6
2:2-2-2-3

Cluster the prime factors so that each group contains the root number. Square roots
should have clusters of 2, cube roots clusters of 3 | fourth roots clusters

GO GD-

These clusters can be rewritten as exponents—22.
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Systems of Equations

There are two main approaches to solving a system of equations. Both of them allow
you to obtain an equation with just one variable.

The first, is to set them equal to each other by rearranging the equation, if you need to.

Example:
y=7—x
2x =12 +y

Since both equations have y, we could solve for y. Since solving for y gives us two
values equal to y, they must also be equal to each other.

Both equations also have X, so we could solve for X. But in this case, the second
equation would give us a fraction. One way of sidestepping this, though there is nothing
wrong with fractions, is to double the first equation. Since the whole thing is doubled, we

aren’t actwually altering the values. We are
2y =14 — 2x
2x =12 +y

Here, we could solve for X as well. But instead of substituting, we could subtract one
equation from the other to get rid of a variable. Then you solve for the single variable.

Once you have solved for one of the variables, you can input it into one of your
original equations. To double check, input them into your second equation as well. Both
statements should hold true using the same numbers for a given variable.

For systems with more than one variable, you may have to repeat the substitution or
elimination.



