Unit 3
Numbers

· There are several different types of numbers
N – Natural numbers

· Counting numbers (1,2,3,4,5...)
W – Whole numbers

· Counting numbers + Zero (0,1,2,3,4,5...)
I – Integers

· Positive and negative numbers (...-3,-2,-1,0,1,2,3...)
R – Rational numbers

· Any number that can be written as a fraction
· Includes decimals
IR – Irrational numbers

· Numbers that cannot be written as a fraction
Rational Numbers

· Rational numbers are any type of number that can be written as a fraction
EX. 

3/5



13/6



3

· Since we can write a fraction that EQUALS 3, it is also a rational number

EX.

6/2 = 3
3 is a rational number

· Square roots CAN be rational SOMETIMES

EX.

√25 = 5 

- since 5 is a rational number, √25 must be rational

· only perfect square roots are rational
EX.

√2 = 1.414213562...

· definitely not rational

· decimals CAN be rational

EX.

3/5 = 0.60

How can we tell which decimals and which square roots are rational?

· A decimal is rational if:

a) It has a specific ending

EX.

6/4 = 1.5


Rational



√2 = 1.414213562...
Irrational

b) It has a pattern

EX.

2/3 = 0.6666666...
Rational



Π = 3.141591265...
Irrational

Number Lines

· A number line is used to visualize the differences between numbers

· It helps us clearly understand which numbers are bigger and which numbers are smaller
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· Any number can be placed on this number line with a little thought
EX. 
1.3
would be between 1 and 2, but a little closer to 1


-4.9 would be between -4 and -5, but closer to -5

· Be careful with negative numbers
Adding Rational Numbers

· to add fractions, we need to find equivalent fractions
Note: an equivalent fraction is a fraction that has the same decimal value, but might look different


EX. 
3/5 = 0.60

6/10 = 0.60

· they are equivalent fractions
Suppose I asked you to add:




3
+
 2
5

15
- we can’t mix these two fractions because they are different sizes

- we need to find two fractions that have the same VALUE, but have the same denominator (bottom number)

- let’s look at our two fractions



3



 2
5



15

What number do 5 and 15 have in common?

· Find the Lowest Common Denominator (LCD)

5: 
5, 10, 15, 20, 25, 30...

15: 15, 30, 45, 60, 75, 90...

LCD = 15

· We have to rewrite both fractions so the bottom number is 15

3
=
 ?
5

15

3
=
 9
5

15

· We can check this if we want to

3
=
0.60 


 9
= 
0.60
5





15

- So we can rewrite our question:
3
+
 2
5

15

9
+
 2
15

15

- then we just add the top numbers

9
+
 2

=
9 + 2
= 
11
15

15


  15


15

- notice that the bottom number always stays the same when we add or subtract

Subtracting Fractions

· Subtracting fractions works the exact same way

3
-
 2
5

15

9
-
 2

=
9 - 2

= 
7
15

15


  15

       15

Negative Numbers

· Be careful when you add or subtract negative numbers

(+2)

+
(+3)

= 
+5

(-2)

+
(+3)

= 
+1

(+2)

+
(-3)

= 
-1

(-2)

+
(-3)

= 
-5

(+2)

-
(+3)

= 
-1
(-2)

-
(+3)

= 
-5
(+2)

-
(-3)

= 
+5
(-2)

-
(-3)

= 
+1
· This kind of math still applies to fractions

(-9)

-
(-2)

=
(-9)-(-2)

= 
-7
15


 15


     15

       
15
WARNING: When working with fractions, ALWAYS put the negative symbols on top

Mixed Numbers

· Mixed numbers are made up of an integer and a fraction

EX.
2 ¾

· You MUST convert the mixed number to an improper fraction BEFORE you do any math

Step 1) 
multiply the big number by the bottom number


2 x 4 = 8

Step 2)
take that answer and add it to the top number


8 + 3 = 11

Step 3) 
write that number over the bottom number


11/4

· That’s it. That’s your answer. 
2 ¾ = 11/4

Negative Mixed Numbers

· 2 ¾

· Ignore the negative until the VERY last step

EX.
-
2 ¾



2x4=8




-
(8+3)/4




-
11/4




= 
- 11/4

Multiplying Fractions



Top times top


  Bottom times bottom



2

X

7


3



5



=
2 X 7



3 X 5


= 
14



15

Dividing Fractions

Step 1) Flip the second fraction

Step 2)




Top times top


  Bottom times bottom



2

÷

7


3



5

=
2

X

5




3



7



=
2 X 5



3 X 7



= 
10



21
