4.6 Modeling with Exponential and Logarithmic Functions
1)  
How fast do exponential functions grow?  


Think about folding a piece of paper, with thickness of 
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 inch.

	# of folds
	thickness

	0
	

	 1
	

	2
	

	3
	

	4
	


Can you come up with a function that models the thickness T,  given x number of folds?
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Assuming it was possible, what thickness would 50 folds yield?

Population Growth Model
A population that experiences exponential growth increases according to the model  
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where 
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= the population at time t
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= the initial size of the population, 
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= the relative rate of growth (expressed as a decimal percent of the population)

2)
The frog population in a small pond grows exponentially.  The current population is 85 frogs, and the relative growth rate is 18% per year.


a.
 Find a function that models the population after t years.


b. Find the projected population after 3 years.


c. Find the number of years required for the frog population to reach 6000 frogs.

Newton’s Law of Cooling
If D0 is the initial temperature difference between an object and its surrounding, and if its surroundings have temperature TS, then the temperature of the object at time t is modeled by the function 
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 where k is a positive constant that depends on the type of object.
3)
Newton’s Law of Cooling is used in homicide investigations to determine the time of death.  The normal body temperature is 98.6(F.  Immediately following death, the body begins to cool.  If has been determined experimentally that the constant k in this case is k = 0.1947, assuming time is measured in hours.  Suppose that the temperature of the surroundings is 60(F.  

a. Find a function T(t) that models the temperature t hours after death.


b. If the temperature of the body is now 73(F, how long ago was the time of death?

World Population Model
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Populations tend to grow exponentially.  We can model a population’s growth by using the above formula where 
[image: image10.wmf]P

0

 is the initial population (at time, t = 0), 
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is the population at time t, and r is the exponential growth rate of the population.

	Year
	Years since 1900 (t)
	World Population, P(t)   (in millions)

	1900
	0
	1650

	1910
	10
	1750

	1920
	20
	1860

	1930
	30
	2070

	1940
	40
	2300

	1950
	50
	2520

	1960
	60
	3020

	1970
	70
	3700

	1980
	80
	4450

	1990
	90
	5300

	2000
	100
	6060


1. Enter this population data into L1 and L2 found in the STAT, EDIT menu. Let L1 be t and L2 be P(t)

2. Plot the data points.  To do this, go to STATPLOT (2ND , Y= ), press ENTER, and turn Plot1 ON.

3. Using your calculator, find an exponential regression model.  ExpReg is found under the STAT, CALC menu, number 0.  Graph this model with your data plot.

4. ExpReg will output an exponential equation of the form 
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.  This is not quite the formula from above: 
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.   What is a ?  What is b ?   Convert 
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.  (see page 637 in text)

5. Use your model to predict the world population in 2010.
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