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Date: _____________________


Exponential Decay: Connecting to Negative Exponents

______________________________________________________________________________
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[image: image1.wmf]x

ab

y

=

[image: image12.png]


[image: image13.emf]
For Growth:
· Doubling Time: The time it takes for an element to grow to twice its original amount.

· In the equation 
[image: image14.wmf], the growth rate, b = 2.
For Decay: 
· Half-life: the length of time for an unstable element to spontaneously decay to one half its original amount.

· In the equation 
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, the growth rate, b = ½

Example 1)  
When U-239 decays, it forms a different material called plutonium-239 (Pu-239).  This highly toxic waste material has a much longer half-life of 24 years.  Determine approximately how long it will take for a 50-mg sample of Pu-239 to decay to 10% of its original amount.
Example 2)

Your money doubles every 10 years.  You start out with $100 today.

(a)  Complete the table of values below:

	Years
	x (# of doubling periods)
	y (amount of money)
	Finite Differences

	0
	0
	
	

	10
	1
	
	

	20
	2
	
	

	30
	3
	
	

	40
	4
	
	


(b)  Graph the relationship between # of doubling periods (x) and amount of money (y):


(c)  How much money will you have when you retire at 65 years old if you deposit $100 today at the age of 16 years old?

Example 3)

The half-life of a radioactive isotope is 100 years.  This means that after 100 years, there is half or 50% of the isotope remaining because half of it has decayed or has been lost.  There is 200 g of it today.

(a)  Complete the table of values below:

	Years
	x (# of half lives)
	y (g remaining)
	Finite Differences

	0
	0


	
	

	100
	1


	
	

	200
	2


	
	

	300
	3


	
	

	400
	4


	
	


(b)  Graph the relationship between # of half lives (x) and grams of the isotope remaining (y):


(c)  How much of the isotope will remain after 500 years?

Evaluate expressions involving negative exponents
Example 4) Evaluate:

(a) 
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(b)  
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(c)  
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(d)  
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Simplify expressions involving negative exponents

Example 5) Simplify.  Express answers using only positive exponents

(a)  
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(b)  
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(c)  
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Evaluate powers involving fractional bases

Example 6) Simplify

(a)  
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(b)  
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Exponential Growth





Pattern of growth in which each term is multiplied by a constant amount (greater than one) to produce the next term


Produces a graph that increases at a constantly increasing rate


Has a repeating pattern of finite differences: the ratio of successive finite differences is constant





Exponential Decay





Pattern of decay in which each term is multiplied by a constant fraction between zero and one to produce the next term


Produces a graph that decreases at a constantly decreasing rate


Has a repeating exponential pattern of finite differences: the ratio of successive finite differences is constant
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