Section 8-1:  Exploring Exponential Models
	Exponential Functions
	· A function with the form y = abx
· Notice the variable x is the EXPONENT; thus it’s called an EXPONENTIAL equation!

· If b > 1, it models exponential growth (b is the growth factor)
· If 0 < b < 1, then it models exponential decay (b is the decay factor)
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[image: image3.png]To evaluate an exponential, you just put the
given number in for x.
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[image: image4.png]Now try these...
1. Evaluate y = 2(3)* forx = 3

2. Evaluate y = -4(2)* for x =3

3. Evaluate y = 5" for x = -2

4. Which of the following are exponential
functions? Why?

a)y=4x-5 b)y=4(5) c)y=4(x)°
d)y=7x? e)y=7" fyy =9~




[image: image5.png]Graphing exponential functions

The graphs below are all exponential functions. This is how exponential
functions generally look. Notice the equations for each graph. Do you notice
any similarities or differences?





[image: image6.png]Notice the blue graphs are below the x-axis...why is that?




5.  Graph y = 3x



6.  Graph y = 2(2)-x
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Practice 8-1
1.  Sketch the graph of each function.

(a)  y = 3(2)x




(b) 
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Exponential Growth & Decay
	Exponential Growth and Decay (general formula)
	y = a ∙ bx    where a = initial amount

                                 b = growth/decay factor 

                                 (growth if > 1, decay if between 0 and 1)


1. Identify the initial amount a and the growth/decay factor b in each exponential function.  Identify the factor as growth or decay.

a.  f(x) = 3 ∙ 4x         b.  y = 300(1.01)x
     c.  g(t) = 2.5 ∙ 0.75t 
    d.  y = 10(0.2)x
2.  Without graphing, determine whether the following functions represent exponential growth or decay.

(a)  
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(b)  
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(c)  
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	Compound Interest/ Growth and Decay Formula
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  where A = initial amount

                                r = rate (in decimals); + if increasing; - if decreasing

                                t = number of time periods


3.  The population of the U.S. in 1994 was about 260 million with an average annual rate of increase of about 0.7%.  

(a)  Write a function to model this population growth.  

(b)  What would its approximate population be in 2010?

4.  Suppose you want to buy a used car that costs $11,800.  The expected depreciation of the car is 20% per year.  Estimate the depreciated value of the car after 6 years.

5.  Suppose you deposit $1000 in a college fund that pays 7.2% interest compounded annually (once a year).  Find the account balance after 5 years.

6.  Suppose the state college of your choice charges about $10,000/year for tuition,   room and board.  You are curious as to how much this college may charge your own child 25 years in the future.  Assume a conservative estimate of 5% rate of tuition increase per year.  Calculate the amount of $ you will have to cough up for them to attend one year of college.
7.  Calculate the present cost of a vehicle with a sticker price of $21,000 if it depreciates 15% every year for 7 years. 

Half-Life:  The half-life of a substance is the length of time it takes for one half of the substance to decay into another substance.  What is the base or decay factor for half life?

Half-Life Formula:  
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    where A = initial amount of substance

                                            t = time period

                                                           k = half-life of substance

8.  Technetium-99 has a half-life of 6 hours.  Suppose a lab has 80mg of technetium-99.  How much technetium-99 is left after 24 hours?
9.  Arsenic-74 is used to locate brain tumors.  It has a half-life of 17.5 days.  Find the amount remaining for a 90-mg sample after 6 days.
Practice 8-1

1.  Without graphing, determine whether each equation represents exponential growth or decay.

(a)  y = 15(7)x




(b)  y = 1285(0.5)x
2.  In 1998, a certain town had a population of about 13,000 people.  Since 1998, the population has increased about 1.4% a year. 
(a)  Write an equation to model the population increase.  
(b)Use your equation to find the approximate population in 2006.

3.  Suppose the population of a certain endangered species has decreased 2.4% each year.  Suppose there were 60 of these animals in a given area in 1999.  Write an equation to model the number of animals in this species that remain alive in that area.  Use your equation to find the approximate number of animals remaining in 2005.
Section 8-2:  Properties of Exponential Functions
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	1. (a)  Graph 
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.  Label the asymptote of each.  
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	(b)  Graph 
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.  Label the asymptote of each.
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	.            2. (a)  Graph 
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	(b)  Graph 
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	Exponential Functions of Base e
	· Irrational number e = 2.71828…    

· Usually rounded to e = 2.718

· Use the ex key on your calculator

· Used in formula for continuous compounding of interest


[image: image30.emf]
3.  Evaluate each expression to four decimal places.

	(a) e3
	(b)  e-3 
	(c)  
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	(d)  e4


	4. (a) Suppose you invest $100 at an annual interest rate of 4.8% compounded continuously.  How much will you have in the account after 3 years?
	(b) Suppose you invest $1300 at an annual interest rate of 4.3% compounded continuously.  How much will you have in the account after 5 years?


Practice 8-2
1.  Describe how the graph of each function relates to its parent function.  Then graph the function.

(a)  y = -5x – 1 




(b)  y = 3(5)x - 2  + 1 
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2.  Use the continuous compounding formula to find the amount in an account where the principal is $2000 at an annual interest rate of 5% for 3 years.

3.  Evaluate 
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 to four decimal places.
Section 8-3:  Logarithmic Functions as Inverses
[image: image35.emf]
· The answer in a logarithmic equation is the exponent from the exponential equation

· The base b in the logarithmic equation is the same as the base b in the exponential equation

· You can’t take logs of negative numbers or of zero—the logs of 0 or negative numbers are undefined

· Logby  is read as “log base b of y”
	Common Logarithm
	· Log base 10

· Written as log10y or simply log y
· Log key on calculators is base 10

· Ln key on calculators is base e (called natural log)


1.  Write each exponential equation in logarithmic form.

	(a)  32 = 25
	(b)  729 = 36
	c)  
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	(d)  100 = 1


2.  Write each logarithmic equation in exponential form.

(a)  log 0.0001 = -4
(b)  log66 = 1

(c)  
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(d)  log 10 = 1
	Steps in Evaluating Logarithms
	1. Set log equal to x
2. Convert into exponential form

3. Write each side using powers of the same base

4. Set the exponents equal to each other

5. Solve for x


3.  Evaluate the following logarithms.

(a)  log381

(b)  
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(c)  log927

(d)  log10100

· A logarithmic function is the inverse of an exponential function

· Therefore, the graph of a log function is the reflection of its exponential function over the line y = x
	Steps in Graphing Logarithmic Functions
	1. Rewrite the log function in exponential form

2. Set up a table using using y values from -3 to +3

3. Calculate the x’s of the exponential function

4. Graph the points

     Summary:  Pick y’s and calculate x’s


4.  Graph the logarithmic functions.

(a)  y = log4x





(b)  y = log3x
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5.  Graph the following translations of log functions.

(a)  y = log3(x + 3)




(b)  y = log5(x – 1) + 2
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Practice 8-3

1.  Write each equation in logarithmic form.

(a)  36 = 62


(b)  
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(c)  10-4 = 0.0001

2.  Write each equation in exponential form.

(a)  log 0.01 = -2



(b)  log327 = 3


3.  Evaluate each logarithm.

(a)  log232


(b)  log (-100)


(c)  
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4.  Graph y = log6(x – 3) + 1
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Section 8-4:  Properties of Logarithms

[image: image47.png]@ oy Concarts

Properties Properties of Logarithms
For any positive numbers, M, N,and b, b # 1,
logy MN = logy M + logy N Product Property

logy & = logy M — log, N Quotient Property
log, M* = xlog, M Power Property





1.  Write each expression as a single logarithm.

(a)  log464 – log416

(b)  6 log5x + log5y

(c)  3 log 2 + log 4 – log 16

2.  Expand each logarithm.

(a)  
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(b)  log 4p3


(c)  
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(d)  log7a3b4
Practice 8-4

1.  Write each expression as a single logarithm.  State the property you used.

(a)  log 12 – log 3




(b)  3 log115 + log117

2.  Expand each logarithm.

(a)  
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(b)  log3x4
Section 8-5:  Exponential & Logarithmic Equations

	Steps in Solving Exponential Equations
	1. Isolate the exponential expression, if necessary

2. Take the log of both sides

3. Solve for the variable


1.  Solve the following exponential equations.

(a)  3x = 4

  



(b)  52x = 16
             


(c)  3x + 4 = 101

    



 (d)  8 + 10x = 1008

[image: image51.png]. Key Concepts

Property Change of Base Formula

For any positive numbers, M, b,and ¢, with b # 1and ¢ # 1,
log, M

log,, M = o





	2.  Use the Change of Base Formula to evaluate log612.  
	3.  Evaluate log5400.


	Steps in Solving Logarithmic Equations
	1. Write as a single logarithm using the properties of logs, if necessary

2. Rewrite equation in exponential form

3. Solve for the variable


4.  Solve the following logarithmic equations.

(a)  log (2x – 2) = 4




(b) 2 log x = -1





(c)  log x + 4 = 8




(d)  log 6 – log 3x = -2




(e)  3 log x – log 2 = 5




(f)  3 log x – log 6 = 9 – log 2.4

Practice 8-5
1.  Solve the following exponential equations.

(a)  52x = 125




(b)  14x + 1 = 36

2.  Use the Change of Base Formula to evaluate each expression.  

(a)  log562




(b)  log41.116

3.  Solve the following logarithmic equations.

(a)  log (x – 2) = 1



(b)  2 log x + log 4 = 2
Section 8.6:  Natural Logarithms

[image: image52.png]. Key Concepts

Natural Logarithmic Function

Ify = e*,then logg y = x, which is commonly written as In y = x.
‘The natural logarithmic function is the inverse, written as y = In x.
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1.  Write as a single logarithm.

(a)  2 ln 12 – ln 9
     (b)  3 ln x + ln y
            (c)  5 ln 2 – ln 4 
      (d)  
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Objective 8-6.2:  To solve equations using natural logarithms

	Properties of Natural Logarithms
	1. ln AB = ln A + ln B

2. 
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3. ln Ab = b ln A

	ln e = 1  because:




ln ex = x  because:



	Solving Natural Logarithmic Equations
	1)  Isolate logarithmic expression, if necessary  

2)  Change into exponential form

3)  Solve for x


2.  Solve the following natural logarithmic equations.

(a)  ln x = 0.1

(b)  ln (3x – 9) = 2
       (c)  ln (2x – 4)3 = 6
(d)  
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	Solving Exponential Equations Base e
	1)  Isolate exponential expression, if necessary

2)  Take natural logs of both sides
3)  Solve for x


3.  Solve the following exponential equations.  

(a)  ex + 1 = 30



(b)  4e3x + 1.2 = 14


(c)  
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	Continuous Compounding:

To solve for r or t in the exponent:
	1)  Isolate the exponential expression

2)  Take natural logs of both sides

3)  Solve for the unknown variable


[image: image57.emf]
	4. (a)  An initial investment of $200 is now valued at $254.25.  The interest rate is 6%, compounded continuously.  How long has the money been invested?  
	(b)  An initial investment of $200 is now valued at $315.24 after seven years of continuous compounding. Find the interest rate.


Practice 8-6

	1.  Write 4 ln 6 – 2 ln 3 as a single logarithm.
	2.  Solve e3x = 15.


	3.  Simplify ln e7.
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