Homework-Exponential Applications 2

Assume all problems obey the law of uninhibited exponential growth or decay.
Round population answers to the nearest whole number, money to the nearest cent and all other units to the nearest hundredth.  
Do not round the value of 
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.
1)  A culture of bacteria obeys the law of uninhibited growth.  If 500 bacteria are present initially and there are 800 after 1 hour, how many will be present in the culture after 5 hours?  How long until there are 20,000 bacteria?  (hint, use the fact that there are 500 initially and 800 after 1 hour to solve for k.)

2)  A water treatment plant removes 3% of the pollutants in the holding pond each day. How long until 1% of the original pollutants in a sample remain?
3)  A fossilized leaf contains 70% of its normal amount of carbon 14.  Assuming a half life of 5600 years for carbon 14, how old is the fossil?

4)  In 1986 a house was worth $93,000.00.   In the year 2003 it was worth $169,000.00.  Assuming exponential growth of its value, what will the house be worth in the year 2010?

5)  The half life of radium is 1690 years.  How long until only 20% of a sample is left?

6)  The populations of a colony of mosquitoes obeys the law of uninhibited exponential growth.  If there are 1000 mosquitoes initially and there are 1800 after 1 day, what is the size of the colony after 3 days?  How long until there are 10,000 mosquitoes?

7)  The population of a southern city follows the exponential law.  If the population decreased from 900,000 to 800,000 for the years 1993 to 1995, what will the population be in 1997?  

8)  A piece of charcoal is found to contain 30% of the carbon 14 that it originally had.  When did the tree from which the charcoal came die?  Use 5600 years as the half-life of carbon 14.

9)  After the release of radioactive material into the atmosphere from a nuclear power plant at Chernobyl (Ukraine) in 1986, the hay in Austria was contaminated by iodine 131 ( half-life, 8 days).  If it is all right to feed the hay to cows when 10% of the iodine 131 remains, how long did the farmers need to wait to use this hay?  Some of the farmers wanted to wait until only 5% of the original iodine 131 was present.  How long did they need to wait?

10)  The Starship Enterprise has finished its 43 year mission to map the unknown universe.  Captain Kirk has ordered the Enterprise to return to Earth.  A course has been mapped out and it is calculated that they will need 17.4 grams of Startonium to get home.

Startonium is a radioactive fuel with a half life of 17 years.  When the Starship Enterprise left on its mission (43 years ago) 85 grams of Startonium was loaded into a special holding tank for the trip home.

Captain Kirk is delighted that they have plenty of fuel in store because the crew is anxious to get home. Startonium is difficult to find and they will not need to make a time-consuming detour to buy more fuel.  Mr. Spock reminds Captain Kirk that because Startonium is a radioactive fuel it has been decaying ever since they left Earth.

Will the Starship Enterprise be able to reach Earth using the Startonium that is left?

If not, how much will they need to buy in order to reach Earth?  If they can reach Earth with what is left, how much will remain when they reach home?

Answers:  (equations are given as an intermediary check)
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, 2881.62 years old
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, 3924.06 years
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, 711,111 people
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, 9727.03 years ago 
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, 26.58 days, 34.58 days
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, they will need to buy 2.68 additional grams of Startonium
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