Modeling Exponential Growth

Suppose the tax revenue that a small city receives increases by 3.5% per year.  In 1990, the city received $250,000 in tax revenue.  

a. Write an equation to model the tax revenue of the city.

Let x = the number of years since _________

Let y = the amount of tax revenue

Let a = ________, the initial tax revenue in 1990

Let b = the growth factor, which is 100% + ____ = ______ 

 = ______ (as a decimal)

Write y = _____ ∙ ______x
b. Use your equation to determine the approximate tax revenue in 2006.
y = 250000∙1.035x
y = 250000∙1.035____
2006 is ____ years after 1990, so substitute ____ for x.
y ≈ ____

Check Understanding
Suppose the a city of 2,950,000 people has a 2.5% annual increase in population.  Determine the city’s population after 25 years.

Modeling Exponential Decay
Suppose the population of a certain endangered species has decreases 2.4% each year.  Supposed there were 60 of these animals in a given area in 1999.  

a. Write an equation to model the number of animals in this species that remain alive in that area.

Let x = the number of years since _________

Let y = the number of animals that remain

Let a = ________, the initial tax revenue in 1999  

Let b = the decay factor, which is 100% – ____ = ______ 

            = ______ (as a decimal)

Write y = _____ ∙ ______x
b. Use your equation to determine the approximate number of animals remaining in 2005.

y = 60∙0.976x
y = 60∙0.976(  )
2005 is ____ years after 1999, so substitute ____ for x.
y ≈ ____

Check Understanding
1.
Suppose the a city of 2,950,000 people has a 2.5% annual increase in population.  Determine the city’s population after 25 years.

2.
In 1990, the population of Washington, D.C., was about 604,000 people.  Since then the population has decreased about 1.8% per year.  Suppose the current trend continues, predict the population in 2020.

Work-Rate Problem

Renee can mow the lawn in 20 minutes.  Joanne can do the same job in 30 minutes.  How long will it take them if they work together?

Let x = the time to complete the job if they work together.

	Person
	Work Rate

	Renee
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; one job is completed in 20 minutes

	Joanne
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; one job is completes in ____ minutes


If both work together…


Renee’s work rate + Joanne’s work rate 

they will complete one job in x minutes.
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Combining like terms
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 = [image: image12.png]



Cross multiplying


x = ____ minutes

Check Understanding
Chao, who is an experienced architect, can draw a certain set of plans in 6 hours.  It takes Carl, who is a new architect, 10 hours to draw the same set of plans.  How long would it take them working together to draw the set of plans?

Graph of a Quadratic Function

The graph of y = Ax2 + Bx + C, where A ≠ 0, has the line x = - [image: image14.png]


 as its axis of symmetry.  The x-coordinate of the vertex is ________.
Find the equation of the axis of symmetry and the x- and y-coordinates of the vertex of the function          y = 2x2 + 4x – 3.


Find the equation of the axis of symmetry:

x = - [image: image17.png]



x  =
The x-coordinate of the vertex is ___________.

To find the y-coordinate of the vertex, substitute _____ for x.
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y =
The coordinate of the vertex is ___________

Applying Graphs of Quadratic Functions
You and a friend are hiking in the mountains.  You want to climb to a ledge that is 20 ft above you.  The height the grappling hook can be thrown is given by the function h = -16t2 – 32t + 5.  What is the maximum height the grappling hook can reach?
Any equation in the form y = Ax2 + Bx + C represents a __________ function.

The graph of a quadratic function is a ______________.

When the value of ‘A’ is positive the parabola’s vertex is a ___________.

When the value of ‘A’ is negative the parabola’s vertex is a ___________.

The equation h = -16t2 – 32t + 5, represents a parabola’s height at time t.  Because the value of ‘A’ is negative, the vertex will be the __________ point.
The x-coordinate of the vertex is x = - [image: image20.png]N



.

For the equation h = -16t2 – 32t + 5, A = ____, B = _____, C = ____.

The vertex occurs at time x = - [image: image22.png]





           x =

and height h = -16[image: image24.png]()3



 – 32[image: image26.png]()



 + 5

                  h =

Check Understanding
You are trying to dunk a basketball.  You need to jump 2.5 feet in the air to dunk the ball.  The height that your feet are above the ground is given by the function h = -16t2 + 12t.  What is the maximum height your feet will be above the ground?  Will you be able to dunk the basketball?

Solving Exponential Equations

What is the solution of 82x = 32?

    82x = 32



(23)2x = 25
First replace ‘special numbers’.

    26x = 25
Use the multiplication property of powers

     6x = 5
When bases are the same, they can be dropped

       x = 5
Solve by dividing by 6.
             6

What is the solution of 36-2x + 1 = 216?

 36-2x + 1 = 216

(  )-2x + 1 = (  )( )
First replace ‘special numbers’.

    (  )(  ) = (  )( )
Use the multiplication property of powers

             = 
When bases are the same, they can be dropped

             =
Solve
Check Understanding
1. 
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Use logarithms to solve exponential equations.
[image: image31.jpg]Problem




What is the solution of 7 – 52x–1 = 4?
	7 – 52x–1 = 4
	

	–52x–1 = –3
	First isolate the term that has the variable in the exponent. Begin by subtracting 7 from each side.

	52x–1 = 3
	Divide each side by –1.

	log 52x–1 = log 3
	Because the variable is in the exponent, use logarithms. 

	(2x – 1) log 5 = log 3
	Use the Power Property of Logarithms.
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	Divide each side by log 5.
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	Add 1 to each side.
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	Divide each side by 2.

	x ≈ 0.84
	Use a calculator to find a decimal approximation.


Check Understanding
Solve each equation. Round the answer to the nearest hundredth.
	1.
	2x = 5
	2.
	102x = 8
	3.
	5x+1 = 25

	4.
	2x+3 = 9
	5.
	32x(3 = 7
	6.
	4x (5=3

	7.
	5+2x+6 = 9
	8.
	43x + 2=3
	9.
	1( 32x = (5

	10.
	23x ( 2 = 13
	11.
	52x+7 ( 1 = 8
	12.
	7 ( 2x+7 = 5


Compound Interest
The formula for compound interest is:


A = P[image: image36.png](1+2)"




A = ________________

P = ________________

r = _________________

n = _________________

t = __________________

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

P = ________________

r = _________________

n = _________________

t = __________________

Substitute values in to find A.


A = 1000[image: image38.png]



A = 
Suppose you deposit $200 in an account that pays 5% interest compounded monthly.  Find the account balance after 8 years.

P = ________________

r = _________________

n = _________________

t = __________________

Substitute values in to find A.

A = 200[image: image40.png]



A = 
Check Understanding

Suppose one of your ancestors invested $500 in 1800 in an account paying 4% interest compounded semi-annually.  Find the account balance in the year 2100.
Piecewise functions
A piecewise function is a function that has different rules for different parts of the domain (x-values).

Example:
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The above function has _____ pieces.

On the first piece, the x-values start at ________ and continue to negative infinity.  In other words, x < -1.

The equation of the first piece is y = ________.

On the second piece, the x-values start at ________ and continue to _____.  In other words, -1 ≤ x < 1.

The equation of the second piece is y = ________.

On the third piece, the x-values start at ________ and continue to _______.  In other words, x ≥ 1.

The equation of the third piece is y = ________.

So the function rule for the piecewise function is:
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Example:
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The above function has _____ pieces.

On the first piece, the x-values start at ________ and continue to negative infinity.  In other words, x ≤ __.

The equation of the first piece is y = ________.

On the second piece, the x-values start at ________ and continue to _____.  In other words, __ < x ≤ __.

The equation of the second piece is y = ________.

On the third piece, the x-values start at ________ and continue to _______.  In other words, x > .

The equation of the third piece is y = ________.

So the function rule for the piecewise function is:
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Check Understanding:
Write the function rule for the piecewise function below:
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