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Word Problems using Exponential Models  Chapter 8
Write an exponential equation to model each situation, then solve.
1.
Approximately 156 million record albums were sold in 1982.  Albums have decreased in sales at a constant rate of 7.9% per year due to new technology.  If sales continue to drop at this rate, in what year will 100 million record albums will be sold ?
2.
You have inherited land that was purchased for $30,000 in 1960.  The value of the land increased by approximately 5% per year.  What was the approximate value of the land in 2010?
3.
Max placed $2000 in an IRA that pays 10% per year compounded continuously. How long will it take to reach $5000?
4.
The largest contestant on the Biggest Loser weighed 526 pounds.  Because he didn’t get along well with Jillian Michaels, he only lost 12.3% of his body weight each year.  If he keeps losing at the same rate, how much will he weigh in 5 years?
5.
An initial invest of $200 is worth $315.24 after 7 years of continuous compounding.  Find the annual interest rate of this investment. 
6.    In a given year, the minimum wage was only $1.60 per hour. Use the exponential growth formula rate INCLUDEPICTURE "http://www.algebralab.org/img/cbba2c14-30e5-4567-9659-653deb1089ee.gif" \* MERGEFORMATINET 


to predict when that minimum wage in the United States will reach 8.50 per hour if the  of growth in the minimum wage is 3.9%. In the formula 1.6 represents a current minimum wage; A represents the amount of minimum wage you wish to obtain, and t represents time in years.
Find the amount in a continuously compounded account for the given conditions.

 7.
principal: $5000
  8.
principal: $40,000


annual interest rate: 6.9%

annual interest rate: 2.75%


time: 30 yr

time: 5 yr

9.
A single-celled bacterium divides every hour. The number N of bacteria after t hours is given by the formula log2N = t. After how many hours will there be 32 bacteria?
10.   The formula for the maximum velocity v of a rocket is v = c ln R,                                                                                 where c is the velocity of the exhaust in km/s and R is the mass ratio of the                                    rocket. A rocket must reach 7.8 km/s to attain a stable orbit. Round answers                                                          to the nearest hundredth.

  a.
Find the maximum velocity of a rocket with a mass ratio of about                                                                              18 and an exhaust velocity of 2.2 km/s. Can this rocket achieve a                                      stable orbit?

  b.
What mass ratio would be needed to achieve a stable orbit for a rocket                                                                   with an exhaust velocity of 2.5 km/s?

  c.
A rocket with an exhaust velocity of 2.4 km/s can reach a maximum                                                      velocity of 7.8 km/s. What is the mass ratio of the rocket?
