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Chapter 4 – Exponential Functions
Additional examples – DOUBLING AND HALF-LIFE

Doubling examples
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B
The bacterium Escherichia coli has a doubling period of 0.32 hours. A culture of E. coli starts with an initial population of 100 bacteria:
a) determine an equation (function model) which describes the population of bacteria.
b) What is the bacteria population after 5 hours?
c) after how many hours will there be one million bacteria?







Half-Life examples
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Radium has a half life of 1620 years. If a sample of radium begins with 5g of radioactive material, determine:
	a) a function which models the decay of the radium’s radioactivity
	b) how much od the 5g sample will remain after 150 years
	c) How many years will it take to reduce the 5g sample to be reduced to 4g
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6. A species of bacteria has a population of 500 at noon. It doubles every 10 h.
D The function that models the growth of the population, P, at any hour, 4 is

P(z) = 500(2‘%’).

a) Why is the exponent
b) Whyis the base 22
¢) Why is the multiplier 500?

d) Determine the population at midnight.
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€) Determine the population at noon the next day.
f) Determine the time at which the population first exceeds 2000.
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9. A student records the internal temperature of a hot sandwich that has been
L |cf: to cool on a kitchen counter. The room temperature is 19 °C. An
equation that models this situation is

T(5) = 63(05)7 + 19

where T'is the temperature in degrees Celsius and 7 is the time in minutes.

a) Whar was the temperature of the sandwich when she began to record
its temperature?

b) Determine the temperature, to the nearest degree, of the sandwich after
20 min.

¢) How much time did it take for the sandwich to reach an internal
temperature of 30 °C?




