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Law of Exponents zero exponents
ANYTHING TO THE
POWER OF ZERO EQUALS 1
[image: ]
EVEN FRACTIONS!!!!!  The denominator can never be zero, in general, for ANY fraction, ever, ever, ever, that is called undefined.  We literally can’t define it!!!  So that scenario doesn’t exist to us as mathematicians.
[image: ]

[image: http://moziru.com/images/martial-arts-clipart-karate-chop-12.png]Negative Exponents in general
They are FRAC  TIONS
First, Write a fraction with a 
1 in the numerator

Then, Re-write the expression in the denominator, but the exponent is now positive.  See below.
(Math Language: Find the positive reciprocal)
[image: ]
Another negative exponent example below.
[image: ]
Laws of Exponents in general
[image: ]Some Examples
[image: ]

Exponential Growth
Functions that grow or shrink exponentially   Go to infinity fast, or go to negative infinity fast.  Below is an example of an exponential function.  Notice the difference in the slope from a linear function.  
Expontential  Curvey 			Linear  Straight 	  
[image: https://307ntl34wci12hk39n1c9pfv-wpengine.netdna-ssl.com/wp-content/uploads/2017/02/unnamed.jpg]
The values on the Y-Axis either get very large quickly, or get very small quickly.





Exponential Functions
All of these function have one very specific thing in common.  They all have the variables in the exponent of the function.  Look at the examples below and notice where the “X” is in all of them.  
The Set Up:      a (b) x  
a= Represents the initial value, we have also called this the head start, and the y-intercept.
b= Represents the growth factor or growth rate. Notice the name….growth factor, this is the value we are multiplying by each time.  Because we multiply factors.  It is similar to slope and rate of change, but in tables it’s a multiplicative (multiply) relationship.  
X= Represents the variable (the input)
[image: http://tutorial.math.lamar.edu/Classes/CalcI/ExpFunctions_files/image001.gif][image: ]


Percent Review
Per For each, for every, for one of something Cent 100
Translation: For each 1oo   So, a number like 50% means, 50 out of 100
To change a percent into a decimal number we can just divide by 100, because that’s the definition of a percent.  Often we just move the decimal 2 spaces left.
[image: http://assets.gcflearnfree.org/topics/181/math_percent_from_decimal.gif]
[image: ] Proportions are comparisons, above in part (b) we are comparing the increase in pay ($2.25) to what our pay originally was (12.50).  We talk more about increase and decrease in the next lesson.  

Percent Increase and Decrease
[image: https://image.slidesharecdn.com/calculatepercentagechange-110524182406-phpapp02/95/calculate-percentage-change-22-728.jpg?cb=1306265291]

[image: https://image.slidesharecdn.com/calculatepercentagechange-110524182406-phpapp02/95/calculate-percentage-change-26-728.jpg?cb=1306265291]

Linear Vs. Exponential
[image: https://2.bp.blogspot.com/-xZ7Ps8joQ6c/Uoe21rj9gNI/AAAAAAAACRM/OXoX3gdQZ_I/s1600/103_3417.JPG]
--The Set Up for an Exponential Function is:  a (b) x  
a= Represents the initial value 
b= Represents the growth rate  
X= Represents the variable (the exponent)
--The Set Up for an Linear Function is:  y=mx+b  
m= Represents the slope  
b= Represents the Y-Intercept
Arithmetic Sequences and equations (linear equations/set up)
We were just talking about linear vs, exponential equations.  These are very similar to Linear Equations, Arithmetic Sequences involve Addition, we call that the Common Difference. We just say addition, because you can add a negative number, for example, 8 + - 1 = 7 we added the negative one.  
[image: Image result for arithmetic sequence]
The Common Difference on the left is 2. That’s the “d” in the equation.  So we substitute d=2 into the equation. 
The First Term is just the first number, it also happens to be 2 here. That’s the “a1” in the equation.  Then, we substitute a1=2 and “d’ into the equation. 
The Normal Set Up             an = a1+d(n-1)
After we substitute in a1 and d  an =2 +2(n-1) = 2 +2n–2 = 2n 
*You may need to distribute and combine like terms! (PEMDAS…) 
THIS IS THE NORMAL SET UP (Standard Equation)
[image: Image result for arithmetic sequence]
Another example: For the sequence 3, 8, 13, 18, 23, … a1= 3, d= 5
The Normal Set Up                        an = a1 + d  (n-1)
After we substitute in a1 and d   an = 3 + 5 (n-1) =  3 + 5n – 5 = 5n -2
Arithmetic Sequences and equations (graphs/table values)
Linear equations form lines…..THEY ALWAYS START AT ONE
Arithmetic sequences look like lines on graphs also, but we DO NOT CONNECT THE DOTS  
[image: Image result for arithmetic sequence graph][image: Image result for arithmetic sequence graph]




[image: Image result for arithmetic sequence example]


Geometric Sequences (Vs. Arithmetic Sequences) 
Remember, Geometric Sequences involve Multiplication We just say multiplication, because you can multiply by the reciprocal (multiply the flip) instead of dividing, for example, 8 ÷ 2 = 4, but instead of dividing by 2, we can multiply by ½ (the flip), 8 x ½ = 4.  We multiplied 8 by the reciprocal of 2 which is ½. We call the number we Multiply by the Common Ratio.  In the formula, the Common Ratio is “r”.   
[image: Related image]
Below is a visual of the difference, we look if we are adding or multiplying
[image: Related image]

Geometric Sequences (Formula/Set up) 

THIS IS THE NORMAL SET UP (Standard Equation)
[image: Image result for geometric sequence]
Another example: For the sequence 2, 6, 18, 56 … a1 = 2,    r = 3,
The Normal Set Up                           an = a1r(n-1)  
After we substitute a1 in r             an = 2(3)(n-1)
*Remember, PEMDAS, and Exponents are GLUED
[image: Image result for geometric sequence example]
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Exercise #1: Jonathan is getting a raise from $12.50 per hour to $14.75 per hour. His supervisor, Makayla, got
a raise from $22.00 per hour to $25.30 per hour.

(a) How much in terms of dollars per hour is (b) By what percent is Jonathans salary increasing?
Jonathan’s salary going up?
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Percentage increase

Method 2

If we don’t need to know the actual value of the increase we
can find the result in a single calculation.

We can represent the original amount as 100% like this:

When we add on 20%, we have 120% of the original amount.

Finding 120% of the original amount is equivalent to finding
20% and adding it on.
Click Here To Download Free Exam papers for
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Percentage decrease

Method 2

We can use this method to find the result of a percentage
decrease in a single calculation.

We can represent the original amount as 100% like this:

When we subtract 30% we have 70% of the original amount.

Finding 70% of the original amount is equivalent to finding
30% and subtracting it.
Click Here To Download Free Exam papers for
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Arithmetic Sequence
A pattern of numbers that increase or
decrease at a constant amount

2,4,6,81012. ..
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Sample Problem

1. Find the 5 term and 11 terms of the
arithmetic sequence with the first term 3
and the common difference 4.

Answer:

a; =3, d

ap=a;+(n—
as=3+(G-1)4 3 4 16 1%*
a; =3+ (11 -1)4 =3 4

Therefore, 19 and 43 are the 5"1 and the
11t terms of the sequence, respectlv_ely‘
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Geometric Sequenc

Numbers arranged according to some pattern,
MULTIPLYING the same amount to the
previous number to get the next number.
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Arithmetic Geometric Sequence

a) -6,1, 8,15, 22 Common Ratio? No
Ll e

+7 47 47 47 Common Diff? Yes
b) 324, 108, 36, 12, 4 Common Ratio? Yes
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Geometric Sequence

A geometric sequence has a common ratio.
The formula for the nt term is
a,=ar™!
where a, = nth term of the sequence

a = first term of the sequence
r = common ratio
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