Objective- Students will be able to use the Order of Operations to evaluate algebraic
expressions.

Evaluating Algebraic Expressions
Variable — is a letter or symbol that represents a number.

Variable (algebraic) expression — is an expression that consists of numbers, variables, and
operations.

General Strategy

To evaluate algebraic expressions, substitute the assigned number to each variable and
evaluate the resulting arithmetic expression.

Order of Operations

Parentheses

Exponentials

Multiply/Divide from left to right
Add/Subtract from left to right

AW~

Ex. Evaluatea+bwhena=5and b=4.
a+b
=5+4
=9
Ex.  Evaluate 2x +7y whenx=3 andy =6
2x + 3y
=2(3) +7(6)
=6+42
=48
Ex. Evaluate 5+3(m-2)2—1whenm=6

5+3m-2)2-1

=5+3(6-2)2-1
=5+3(4)2-1
=5+3(16)— 1
=5+48-1

=52



Objective- The students will be able to compute and write numbers in exponential
notation.

Expontentials

Exponent tells how many times the base is used as a factor.

23 - exponent
|

base

In the number 2°, read 2 to the third power or 2 cubed, the 2 is called the base and the 3 is
called the exponent.

Ex. 2°=2x2x2
Ex. 5°=5x5
Ex. .02*=.02x.02x.02x.02

To write an exponential in standard form, compute the products. i.e. 5*=5x5=25

Special Case
Ex. 10 =10
10> =100
10° =1,000
10*  =10,000

10° = 1,000,000
Do you see a pattern that would allow you to find the value of an exponential with base
10 quickly?
A - If a number does not have an exponent, it is understood to be ONE!
Ex.  Write 81 with a base of 3.
81=3", 81=3x3x23x3, therefore 81 =23

Ex Write 125 with a base of 5.
125=5", 125=5x 5 x 5, therefore 125 = 5°



Objective- students will be able to find the absolute value of a number.

Absolute Value

By that definition, that means if the number inside the absolute value signs is positive,
then the absolute value is equal to that number.

Ex. | 5]
Since 5 is positive, then | 5| =5
Ex. |7

Since —7 is negative, that means the absolute value will be the opposite of -7,
which is positive 7

|=71=17

Absolute value is often used to describe distance.



Objective- students will be able to order, compare, add, subtract, multiply and divide
with integers.

Integers

Integers are positive and negative Whole Numbers.
Integers={...-3,-2,-1,0,1,2,3, ...}

Positive numbers are graphed on a number line starting from zero to the right. Negative
numbers start from zero to the left.

—4 -3 -2 -1 0 1 2 3 4

With positive numbers, everything remains the same, the larger numbers are always
graphed to the right of the smaller numbers.

The same is true when dealing with negative numbers, the larger numbers are always
graphed to the right of the smaller numbers.

Ex. Use > or <tocompare 24 5
12>5

Ex. Use > or <tocompare —13 2
The graph of 2 is to the right of —13
-13<2

Ex. Use > or <to compare -13 -8
The graph of —8 is to the right of —13

-13<-8

Ex.  List the integers in order from least to greatest.
7,-12,-5,0, 3, 15,-20,2,-2



Adding Integers

When we work with signed numbers, we are often working with two different signs that
look exactly alike. They are signs of value and signs of operation. A sign of value tells
you if the number you are working with is greater than zero (positive) or less than zero
(negative). Signs of operation tell you to add, subtract, multiply or divide.

Example
Sign of
Operation
(+3) + (+2)
Sign of Sign of
Value Value

Notice that the signs of value and the sign of operation are identical.

Adding Integers

One way of explaining integers is with a number line. Let’s say | was standing on zero

and I walked three spaces to the right, then walked two more spaces to the right. Where
would I be?

—
< >

-7 -6 -5 4 -3 2 -1 0 +1 +2 +3 +4 +5 +6 +7




You’ve got it. You’d be 5 spaces to the right. Piece of cake, you’re thinking.

Now let’s see that same example incorporating mathematical notation. Let’s agree that
walking to the right is positive, walking to the left will be negative. Easy enough.

So 3 spaces to the right could be labeled, 3R or +3

2 spaces to the right could be labeled, 2 R or + 2.

Now we said we’d end up 5 spaces to the right, SR, or +5.

Now let’s define walking mathematically, we’ll agree to define that as addition.
Translating that problem of walking to the right, then walking further to the right

mathematically, we have

3R + 2R = 5R
(+3)+ (+2): +5

The sign of operation tells you to walk, the sign of value tells you which direction.

Guess what happens next, that’s right we make a rule that will allow us to do problems
like this without drawing a picture.

Rule 1. When adding two positive numbers, find the sum of their absolute
values, the answer is positive.

Ex. 8+ (+9) =+ 17

From the above example, notice that the 8 does not have a sign of value. We will now
agree that when a number does not have a sign of value, it is understood to be positive.

Using those same agreements we just made, walking is still defined by addition, going
right is positive, going left is negative.

Let’s see what happens when we walk 4 steps to the left from zero, then 3 steps to the
left. Where will we end up? If you said we’d up 7 spaces to the left, we’re in good
shape.



(_|<—%

7 6 -5 -4 3 2 -1

0 +1 +2 +3 +4 +5 +6 +7

Mathematically, we’d express that like this

47 + 3L

4+ (-3

7L
-7

This idea of walking around the number line is pretty cooool! Of course, now what we

do is generalize this and make that into a rule so we don’t have to always draw a picture
Rule 2.

When adding two negative numbers, find the sum of their absolute values,
the answer is negative.

Ex. (-5) + (-6)=-11

This time we are going to walk in different directions.

Again, starting from zero, let’s walk two steps to the left, then 5 steps to the right. Where
will I end up?

<
7 6 -5 -4 3

2 -1 0 +1 42 43 +4 +5 +6 +7
4—

>

Hopefully, by using the number line, you see that we’ll end up 3 spaces to the right.

Mathematically, changing 2L + 5R=3R

to

(—2) + (+5):+3

Let’s do another one, this time starting out walking 4 to the right, then going 9 to the left.



Again , using the number line, where should we end up? If you said 5 to the left, you are
making my life too easy.

Mathematically, we’ll change 4R + 9L=5L
to (+4) + (-9)=-5

Now if we play with the two preceding examples long enough, we’ll come up with a rule
(shortcut) that will allow us to do these problems without drawing a number line.

Rule 3. When adding one positive and negative number, find the difference
between their absolute values and use the sign of the Integer with the
greater absolute value

Ex. (-12)+(+8)=—4
Ex. 7+(-5)=+2
Subtracting Integers

Now that we have learned to add positive and negative numbers, I’1l bet you know what’s
coming next. Yes indeed, it’s subtraction.

Remember, we defined addition as walking the number line from zero. Well, we are
going to define subtraction as finding the distance between two locations on the number
line and the way you have to travel to get to the first address. Going right is still positive,
going left is negative.

EXAMPLE Let’s say | want to know how far you must travel if you were standing on
(+8) and you wanted to go to the location marked as (—2) .

< >
7 6 -5 4 3 2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8

Looking at the number line, you are standing on +8. Which direction will you have to go
to get to —2? If you said left, that’s good news and mathematically it translates to a
negative number. Now, how far away from -2 are we? Using the number line we see we
would have to walk 10 spaces to the left or —10.



Mathematically, that would look like this

(—2) - (+8) — walking 10 spaces to the left, (—10)

Another example. This time you are standing on —5 and want to go to —1. How far and
what direction would you have to move? 4 spaces to the right would be the correct
answer.

Mathematically, we have (—1) - (—5) =+4

Rule 4. When subtracting signed numbers, change the sign of the subtrahend
(second number) and add using rule 1, 2 or 3, whichever applies.

Example 6— (+1 3)

=6+ (—13) change sign & add
=-7

Multiplying/Dividing Integers

Here’s a new agreement for multiplication and division. Traveling east (right) is positive,
traveling west (left) is negative. Sounds familiar, doesn’t it?

Now, future time will be defined as positive, past time as a negative number. And you’ll
be at your lovely home which will be designated as zero.

ILLUSTRATION 1

If you were at home (at zero) and a plane heading east at 400 mph passed directly
overhead, where will it be in 2 hours?
If you don’t know what distance equals rate x time, now you do.

Translating English to math, going 400 mph East is +400, and since we are looking at
future time, 2 hours will be +2.

W -800 0 +800 E



Now, standing at zero and the plane heading east for 2 hours at 400 mph, it will be 800
miles east in 2 hours.

Mathematically, we have:
400 mph east x 2 hrs future = 80 miles east
(+400) x (+2) = +800

Makes sense.

ILLUSTRATION 2

W -800 0 +800 E
The plane is directly over your house heading east at 400 mph. Where was it 2 hours
ago? Going east at 400 mph is written as +400, we are using past time, so that’s —2.
He’d be 800 miles west.
Translating English to math we have

400 mph east x 2 hrs past = 800 miles west

(+400) x (-2) = -800

Oh, yes, this is a piece of cake. Don’t you just love math?

ILLUSTRATION 3

W -800 0 +800 E



The plane is heading west at 400 mph, where will it be in 2 hours if it is directly over
your head now?

He’d be 800 miles west.
Translating English to math we have

400 mph west x 2 hours future = 800 miles west
(-400) x (+2) = -800

ILLUSTRATION 4 Using the last illustration

The plane is heading west at 400 mph, where was it 2 hours ago if it is directly over your
home now?

Translating English to math we have
400 mph west x 2 hours past = 800 miles east
(-400) X (-2) = +800

Now, if we looked at those 4 illustrations and checked out the math, this is what we
would see.

Addition

Rule 1: Two positive numbers, take the sum of their absolute values, the answer is
positive.

Rule 2: Two negative numbers, take the sum of their absolute values, the answer is
negative.

Rule 3: One positive, one negative, take the difference between their absolute
values, use the sign of the number with the greater absolute value.

Subtraction

Rule 4: Change the sign of the subtrahend and add using rule 1, 2, or 3,. whichever

applies.

Multiplication/Division

Rule 5: Two numbers with the same sign are positive.
Rule 6: Two numbers with different signs are negative.




When working with these rules, we must understand the rules work for only two numbers
at a time. In other words, if I asked you to simplify (—3)(—4)(—5) , the answer would be

—60.
The reason is (—3)(—4) =412, thena (+12)(—5) =-60

In math, when we have two parentheses coming together without a sign of operation, it is
understood to be a multiplication problem. We leave out the “X” sign because in algebra
it might be confused with the variable x.

Stay with me on this, often times, for the sake of convenience, we also leave out the “+”
sign when adding integers.

Example: (+8) + (+5) can be written without the sign of operation — +8 +5, it still
equals +13 or 8+5=13.

Example: (—8) + (—5) can be written without the sign of operation — 8—35, it still
equals —13 or -8 -5=-13

Example: (—8) + (+5) , can be written without the sign of operation — 8 +5, it still
equals -3 or -8 +5 =-3.

For ease, we have eliminated the X" sign for multiplication and the “+” sign for
addition. That can be confusing.

Now the question is: How do I know what operation to use if we eliminate the signs of
operation?

The answer:: If you have two parentheses coming together as we do here, (—5)(+3) , you

need to recognize that as a multiplication problem.

A subtraction problem will always have an additional sign, the sign of operation. For
example, 12— (—5) , you need to recognize the negative sign inside the parentheses is a

sign of value, the extra sign outside the parentheses is a sign of operation. It tells you to
subtract.

Now, if a problem does not have two parentheses coming together and it does not have an
extra sign of operation, then it’s an addition problem. For example,
8—4,-12+5 and 9 - 12 are all samples of addition problems. Naturally, you would

have to use the rule that applies.



Simplify and name the appropriate operation

1. (—4)+(-9) 2.

3. ~7-(+3) 4.



