Growth and Decay Examples

1.
100 rabbits are placed into a closed system.  The population grows at a continuous rate of 3% per month.  Determine the number of rabbits after 10 months.

2.
An automobile depreciates at a continuous rate of 15% per year.  If the original price of the car was $20,000, determine its value after 5 years.

3.
According to Newton’s Law of Cooling, the temperature of a hot object decreases at a rate proportional to the difference in temperature between the object and the temperature of the environment into which it is placed.  The temperature of coffee in a cup is 90º C and it is placed into a room in which the temperature is 20º C.  After 2 minutes, the temperature of the coffee is 80º C.  How many minutes will it take until the temperature of the coffee is 50º C?

4. A fund is to be set up to care for an elderly person.  $2000 per month needs to be withdrawn to meet the person’s needs.  The fund will pay 6% annual interest, compounded monthly.  Determine the initial balance necessary so that the balance will be zero after 10 years. 

5.
The Ewester family wants to set up a trust to protect endangered sheep.  The trust is to pay out $500 per month forever.  The balance in the trust increases at the rate of 0.5% per month.  Determine the amount which must be put into the trust in order for the balance to remain constant.

