Introductory
CHOOSING THE BEST ROUTE
Because time and money are limited resources, it’s important that we make well-informed decisions. Engineers go through a decision making process that involves collecting data, analyzing data, and then making a decision from there. This is demonstrated in the following example:
Fastest
Predict what you think is the fastest way to get from point A to point B. 

[image: ]
Your prediction, from fastest to shortest: ___    ___     ___
Now take the string in front of you and compare how long each one is. 
Were you correct? 

Notice that on all 3 routes, you start and end at the same two points. The only thing that changes is the way you get there. 
What kind of rule can you write about the shortest distance between two points?
Rule: 



So in real life, we are not going to use string to measure everything. We can use math to figure out what the shortest distance is. First we’ll need to learn a little bit more about numbers and math. 

Number Properties
There are 3 basic properties of numbers that you need to know: The Distributive Property, Associative Property, and the Commutative Property. 
 
Commutative
Addition: The order in which you add numbers does not matter. The answer will always be the same. 
5+3 = 8 		3+5 = 8
1 + 28 + 16 = 45		16 + 1 + 28=45
Multiplication: The order in which you multiply numbers does not matter. The answer will always be the same. 
 3 x 6 = 18		6 x 3 = 18
2 x 4 x 3 = 24		3 x 4 x 2 = 24
Associative
Addition: When three or more numbers are added together, the grouping does not matter. The answer will always be the same.
1+ (5 + 12) = 18		(1+5) + 12 = 18
Multiplication: When three or more numbers are multiplied together, the grouping does not matter. The answer will always be the same. 
(3 x 2) x 7 = 42		3 x (2 x 7) 42
Distributive:  This is best explained by showing the example first. Let’s say you have this problem:
3 ( 4 + 2) = ___
The distributive property tells us we have TWO options that will give us the same answer. One, add the two numbers in parentheses first and then multiply by the third number. 
3 ( 4 + 2) = ___
3 x 6 = 18
The second option we have, which will give us the same answer, is to “distribute” the 3 to each of the numbers within the parentheses:
3 ( 4 + 2) = ___
3 x 4 + 3 x 2 = 18

Powers
In math, there are different ways to write the same kind of operations! In this case, we are using powers to represent multiplication. The power number (number in top right corner) signifies the number of times that the number must be multiplied by itself. Try to do the next few examples. The first few have been done for you! 
	What you say
	How it’s written
	What it means
	Answer

	3 squared
	32
	 3 x 3
	9

	2 cubed
	23
	2 x 2 x 2
	8

	2 to the 4th
	24
	2 x 2 x 2 x 2
	16

	5 squared
	52
	
	

	10 cubed
	103
	
	

	11 squared
	112
	
	

	3 cubed
	33
	
	

	8 squared
	82
	
	

	3 to the fourth
	34
	
	




Probability and Statistics
Before we get into probability and statistics, there are a few things we need to understand better. 
Fractions: A portion of a number. Sometimes it’s easier to think of fractions in relation to whole numbers. Whole numbers are the ones you learn in preschool- 1,2,3,4,5,…and so on. These numbers are also called integers. Fractions are also numbers, just in between these whole numbers. They are the numbers that possibly your mother used: “I’m counting to 3. 1,2, 2 and a ½ , 3!” 
 (
Bottom number is the whole number.
It’s called the 
denominator
) (
Top number is the portion.
 It’s called the 
numerator
)This is a fraction: 				
3
7
A better example may be to think of a pizza. An entire pizza, a “whole” pizza, is a whole number. When you take a slice of pizza, that’s a portion of the whole pizza. Let’s say you cut your pizza into 8 slices. You eat 2. So you’ve eaten 2 out of 8 slices.  We’d write that like this:
2
8
Something is wrong with this fraction, however. A fraction needs to be in simplest form. Simplest Form is when you divide the top and bottom by the greatest common factor. The greatest common factor, or GCF, is the highest integer that both the numerator and denominator can be divided by. When you put a fraction into simplest form, it’s called reducing the fraction. So let’s reduce 2/8. 
2 can be divided by:  1 , 2
8 can be divided by: 1, 2, 4, 8
2 is the Greatest Common Factor since it’s the highest integer that both 2 and 8 can be divided by. 
2 ÷ 2 = 1
8 ÷ 2 = 4
So:
2 = 1
8    4

[image: ]To visualize how these fractions are equivalent, color in the following pizza pie with the given fractions:
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See how they are the same? 
Now for some practice. Circle all the fractions that are in simplest form. 
2		5		8		10		12
8		20		9		12		13
4    		 7		11      	 	8		2
 5		14		 15		24		12
11		15 		4		9		9
120		 45		32		11		27
Decimals: Just like powers were a way to represent multiplication, fractions are a way to represent division. The fraction bar means “divided by.” Dividing the numerator by the denominator, gives us a decimal answer! We’ll use ¼ as the example again. 
= 1 
Note: Use long division to convert fraction into decimals. 
 
 Percentage: A percent is the same concept as Fractions. It represents a portion of a whole. We convert fractions into percent by writing a fraction with 100 as the denominator, and multiplying a fraction by 100. 
We’ll use the fraction .
 (
You will get a chance to practice these conversions in our next activity, when you learn about probability and statistics. 
Probability
 is the chance that a random event will occur.  A good example is rolling dice. If there 
are 
6 possible chances, and 6 different numbers, the probability of getting each number is expressed 
as 
.
You will understand this concept better with the next example!
) (
Converting 
Decimals to Percent
-multiply 
the decimal number by 100
-This moves the decimal to the right TWO spaces.
.75 x 100 = 75
-The answer is your percent. 
.75 = 75 %
) (
Converting 
Fractions
 to Percent
-multiply denominator by an integer so that it equals 100
-multiply numerator by the same integer
3 
x 25 =   
75
4 x 25 = 100
-the numerator is your percent.
 = 75 %
)

Say you have a pillowcase with the following amounts of candy:
	10 Snickers
	15 Skittles
	20 Reese’s
	5 Blowpops 
How many candies are total? _____
What are the chances of getting each candy? (Expressed as a fraction)
	Snickers 	_____
	Skittles 	_____
	Reese’s 	_____
	Blowpops  	_____
What are those chances expressed as decimals?
	Snickers 	_____
	Skittles 	_____
	Reese’s 	_____
	Blowpops  	_____
What are those chances expressed as a percentage?
	Snickers 	_____
	Skittles 	_____
	Reese’s 	_____
	Blowpops  	_____

What does each probability mean in a sentence?
Snickers 	___________________________________________________
___________________________________________________
__________________________________________________
Skittles	___________________________________________________
___________________________________________________
___________________________________________________
Reese’s 	___________________________________________________
___________________________________________________
___________________________________________________
Blowpops	___________________________________________________
___________________________________________________
___________________________________________________

If we were to pick five candies from the bag, what would they most likely be based on what you’ve written above?


Choose five candies from the pillowcase at random and list how many of each below:
	Snickers 	_____
	Skittles 	_____
	Reese’s 	_____
	Blowpops  	_____
What is the new total amount of candies in the bag? ____
What are the new chances of getting each candy? (Expressed as a fraction)
	Snickers 	_____
	Skittles 	_____
	Reese’s 	_____
	Blowpops  	_____
What are those new chances expressed as decimals?
	Snickers 	_____
	Skittles 	_____
	Reese’s 	_____
	Blowpops  	_____
What are those new chances expressed as percentages?
	Snickers 	_____
	Skittles 	_____
	Reese’s 	_____
	Blowpops  	_____

What does each of the new probabilities mean in a sentence?
Snickers 	___________________________________________________
___________________________________________________
__________________________________________________
Skittles	___________________________________________________
___________________________________________________
___________________________________________________
Reese’s 	___________________________________________________
___________________________________________________
___________________________________________________
Blowpops	___________________________________________________
___________________________________________________
___________________________________________________


Math Baseball
Now we are going to play some math baseball! 

The class will now be split into two groups. This will be your baseball team. A baseball diamond is drawn on the board.

Each team will be given a list of math problems.

Whichever team is playing defense, or in other words out in the field, will decide which problems they want to “pitch” to the team at bat. The team who is up at bat sends a batter to attempt the problem. If this team member gets the problem right, they go to first base. If they get it wrong, it is an out. The game has the same rules as baseball from here!
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