Exponential Growth and Decay Problems

1. Suppose that d days from now, the number of bees, N, in a colony is given by 
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a) How many bees were there initially? 

b) After how many days will the number of bees double? 

c) How many bees are there after 14 days? 

2.  The population of a bacteria culture doubles after 1.5 h.  An experiment begins with 620 bacteria.  Determine the number of bacteria after:  a) 10 h

b) 3 days.

3.  The half-life of a radioactive material is about 2 years.  How much of a 5.0 kg sample of this material will remain after: a) 4 years

b) 18 months?

4.  A population, P, is increasing exponentially.  At time t = 0 years, the population is 35 000.  In 10 years, the population is 44 400.  

a)  Find the growth rate, b, in 
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b)  Using the value of b calculated in part a), write an equation that models the population, P, after t years.

c)  Using your equation, find the population after 25 years.

5.  A radioactive form of uranium has a half-life of 2.5 x 105 years.


a)  Find the remaining mass of a 1.0 g sample after t years.


b)  Determine the mass of this sample after 5000 years.

6.  A tennis ball is dropped from a height of 10 m. Each time the ball touches the ground, it bounces up to about 45% of the maximum height of the previous bounce. Determine its height after five bounces. 

7.  A committee of 20 decides to quickly circulate a petition against the residential development of a neighbourhood park. On the first day, each committee member signs the petition and delivers a copy of the petition to two members of the community. Then each community member signs the petition, copies it, and gives each of the two copies to two other community members. It takes one day to sign, copy, and deliver the petition to two other community members.  How many petitions will be in circulation after 30 days? 

8.  The value of a new sports car will depreciate, or decrease, by about 20% at the end of the first year. By the end of the next year, the value of the sports car at the end of the first year will depreciate by 20% again. This pattern continues. Find the value of the car 6 years after it was bought for $38 900.
9.  You want to buy a new car, and you have investigated the trade-in value of your current car. Three months ago, the trade-in value was $3200. The trade-in value is now $3125. What will be the trade-in value of your car six months from now if it is depreciating exponentially?
10. The temperature of a cooling liquid over time can be modelled by the exponential function 
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  where T(x) is the temperature, in degrees Celsius, and x is the elapsed time, in minutes.  Determine the temperature after 2 hours.
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Answers  1. a) 125  b) 5  c) 870  2. a) 62 988  b) 1.7 x 1017  3. a) 1.25 kg  b) 2.97 kg   4.  a) � EMBED Equation.3  ���  �b) � EMBED Equation.3  ��� 4.c) 63 438 (if b is not rounded) or 57 421 if use b = 1.02.  5. a) � EMBED Equation.3  ���  b) 0.986 g  6. 0.1845 m  7. 20(2)29 (to account for the extra day needed.)  8. 38 900(0.8)6 = $10 197.40  9.  $2980.23  10.  23.75(C
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