Exponential Growth vs. Decay Functions
Class Goals – By the end of the period, you will understand and be able to…

· Use exponential growth & decay functions to model real-life situations.

· Apply the correct growth formulas.

Exponential Growth vs. Exponential Decay
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Example #1
If $1000 is invested at 3% interest, how much is it worth after 1 year?  5 years?  15 years?

Example #2
If you buy a car for $25,000 and it depreciates at a rate of 9% annually, how much is the car worth in 2 years?  5 years?  12 years?
1. A diamond necklace is appraised for $2,000.  If the value increases by 2% each year, what is the value of the necklace in 2 years?  8 years?

2. A house is purchased for $200,000.  With inflation and improvements to the house, the value of the house increases 7.5% per year.  What is the value of the house in 3 years?  10 years?
3. A desk is purchased for $487.65 and depreciates in value 15% each year.  The expected a life span is 5 years.  What will be the salvage value (the value after the life span is over)?

4. A student’s grade starts out at 100.  Due to missed material and information, each absence effectively lowers that student’s average 3.5%.  What will be this student’s average after 4 absences?  10 absences?  16 absences?
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Example #3
If $1000 is invested at 3% interest, how much is it worth after 5 years if it compounded Annually?  Quarterly?  Monthly?  Daily?

Example #4
How many years would it take to double an investment if you earned 7% interest compounded monthly?

Practice Problems – Figure it out.
5. $100 invested at 4% interest for 10 years compounded quarterly.
6. $1000 invested at 5% interest for 3 years compounded annually.
7. $1000 invested at 15% for 9 years compounded monthly.
8. $300 invested at 6.5% for 8 years compounded daily.
9. How many years would it take to double your money if you earned 5% interest compounded quarterly?

10. At what rate would you need to triple an investment in 12 years compounded monthly?

11. How many years would it take to triple your money if you earned 4% interest compounded daily?

12. At what rate would you need to double an investment in 6 years compounded annually?

13. Bob owns a rental house and decides to purchase a washer/dryer combo for this rental unit.  Bob purchases a stacked washer/dryer combo and has the appliances delivered and set up immediately.  Purchase price of the appliances comes to $1000.  After 1 year, the value of the washer/dryer is $875.  What will be the value of the washer/dryer in 4 more years?

14. A pair of shoes costs $200 and lose 22% of its value each year.  How much is it worth in 4 years?
e
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Activity #1
Suppose you invested $1 and earned 100% interest.  Identify how much it would be worth after 1 year if it is compounded:

· Quarterly?  

· Monthly?  

· Daily?  

· Hourly?  

· Every Minute?

· Every Second?

Example #1
Using your calculator, evaluate the expression.

a.

[image: image3.wmf]e

2





b.

[image: image4.wmf]e

3

28

.





c.

[image: image5.wmf]e

-

1

18

.


Example #2


a.
Graph 
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Example #3
If $1000 is invested at 3% interest and compounded continuously, how much is it worth after 5 years?  10 years?  25 years?

Practice Problems – Calculate how much money would be in the account.

15.
$750 invested at 3% for 15 years compounded continuously.

16.
$1,500 invested at 4.1% for 10 years compounded continuously.

17.
$2,200 invested at 2.25% for 20 years compounded continuously.

18.
$10,000 invested at 4.25% for 25 years compounded continuously.

19.
$75,000 invested at 1.62% for 36 years compounded continuously.
Applying e

Example #1
How many years would it take to double an investment if you earned 7% interest compounded continuously?

Example #2
At what rate would you need to triple an investment in 12 years compounded continuously?

20. How many years would it take to double your money if you earned 5% interest compounded continuously?

21. At what rate would you need to double an investment in 12 years compounded continuously?

22. How many years would it take to quadruple your money if you earned 4.75% interest compounded continuously?

23. At what rate would you need to double an investment in 6 years compounded annually?

24. Certain bacteria, given favorable growth conditions, grow continuously at a rate of 4.6% a day.  Find the bacterial population after thirty-six hours, if the initial population was 250 bacteria.
25. Rachel sees her friend, Jennifer, kiss Jeremy and she posts about it on Facebook.  The amount of people who know about Jennifer and Jeremy’s kiss grows continuously at a rate of 11.2% each minute.  After how many minutes will the entire school of 1300?
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