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	Exponential Growth:

y = abx
a > 0 (always +)
[image: image7.wmf]n

1

1

n

æö

+

ç÷

èø

b > 1 (never = 1 and never a “bottom-heavy” fraction)
Domain:  
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 or (-∞,+∞)
Range:  y > 0 or (0,+∞)
Asymptote:  y = 0 (the x-axis)

y-intercept:  (0, a)  - just solve for y when x = 0!

End Behavior:  as x ( +(, y ( +(
                              as x ( -(, y ( 0
	Exponential Decay:

y = abx
y = ab-x  = 
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a > 0 (always +)
0 < b < 1 (never negative; never a whole number)

*If you use the 2nd formula, b has to be greater than 1!

Domain:  

Range:               EXACTLY THE SAME AS 
Asymptote:        EXPONENTIAL GROWTH! 

y-intercept:  
End Behavior:  as x ( +(, y ( 0

                              as x ( -(, y ( +(        

NOTICE:  The decay function is a reflection of the growth function in the y-axis!      

	What if a < 0?

The exponential function is NOT growth OR decay!

	y = -abx 
NOTICE:  This function is a reflection of the growth function in the x-axis!  It is NOT a growth function because in a growth function, a > 0!   The difference is: 

Range:  y < 0  or (-∞,0)
End Behavior:  as x ( +(, y ( -(
                              as x ( -(, y ( 0
	y = -abx
y = -ab-x  = -
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NOTICE:  This function is a reflection of the decay function in the x-axis!  It is NOT a decay function because in a decay function, a > 0!  The difference is:

Range:  y < 0  or (-∞,0)
End Behavior:  as x ( +(, y ( 0

                              as x ( -(, y ( -(

	Transformations of Exponential Functions:

	Translation Formula:  y = a∙b(x – h) + k
h – shifts the graph left or right
k – shifts the graph up or down
a – as a increases, the function stretches vertically
Domain:  
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  or (-∞,+∞)        *Range:  y > k or (k, + ∞)
*Asymptote:  y = k

*y-intercept:  Just plug in 0 for x and solve for y!
*Shifting the graph horizontally & vertically causes these to change

	WHAT DOES THIS HAVE TO DO WITH THE REAL WORLD?



	Exponential Growth Model:  

y = a(1 + r)t
Use when money increases by a fixed %, in a specific amount of time (not continually).

y:  the amount of money generated after t years

a:  the initial amount of money put into the account

r:  rate (% increase – always convert to decimal form)

(1 + r):  the “growth factor” 

t:  time (in terms of years)

	Exponential Decay Model:  

y = a(1 - r)t
Use when money decreases by a fixed %, in a specific amount of time (not continually).

y:  the amount of money lost after t years

a:  the initial amount of money spent

r:  rate (% decrease – convert to decimal form!)

(1 - r):  the “decay factor” 

t:  time (in terms of years)
“Half-life” problems:  
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	Compound Interest formula: 
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Use when money is compounded more than once a year.

A: Amount of money accumulated over time

P:  Principal (the initial amount put into the account)

r:  rate (% increase – always convert to decimal form)

n:  number of times compounded in one year

t:  time (in terms of years)



	Continuously Compounded Interest: 

A = Pert


Use when money is compounded continuously.

THINK:  Pert shampoo works continuously to make your hair luxurious!

A:  Amount of money generated after t years

P:  Principal amount 

e ( 2.718281828459 (use the e on your TI-83!)

r:  rate (% increase – always convert to decimal form)

t:  time (in terms of years)

 


The natural base “e” is irrational and is defined as follows:  as n ( +(, � EMBED Equation.3  ���( e ( 2.718281828459


Euler discovered “e” (1707 – 1783)


It is one of the significant discoveries in math such as pi and imaginary numbers
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