Unit 4

MCR 3U1


Lesson 7: Applications Involving Exponential Functions – Decay Models
Algebraic models are often used to represent real-world problems. They offer us a fairly accurate method for producing an estimate, or an approximation. For example, world population is represented with an exponential equation. This equation helps us understand how the world is growing, and how these numbers affect things like food supply, land use, and so forth.
How do exponential functions help us when creating equations?

Well, we know that the general equation 
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 gives us some basic properties:

c is the original amount

x is time, usually the number of decay or growth periods (the exponent)

a is the decay/growth factor (the base)

When 
[image: image2.wmf]1

0

<

<

a

, applications become decay models. The graph of the exponential function is decreasing quickly.

Example 1: Each year a car depreciates to 70% of its value the previous year. If a car was bought new for $10 000, find its value after 5 years.

Note: How could you determine the actual value (dollar amount) lost for that car over the 5 years of depreciation? Be sure to state the actual value lost.
Example 2: A ball is dropped from a height of 2.5 m and allowed to bounce freely. The height of the ball decreases by 20% after each bounce. What is the height of the ball after 6 bounces?

Radioactive decay is a special case of exponential decay. Radioactive isotopes decay at different rates. The time it takes for half of any sample of an isotope to decay is called the half life of the isotope. The decay of radioactive isotopes is described using the following equation.
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Amount of the isotope left
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Original amount of the isotope
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Elapsed time
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Half life of isotope
Note: The base will always be ½ for half-life problems!
Example 3: A radioactive isotope, iodine-131, is used to determine whether a person has a thyroid deficiency. The iodine-131 is injected into the blood stream. A healthy thyroid gland absorbs all of the iodine. The half-life of iodine-131 is 8.2 days.
After how long should 25% of the iodine -131 remain in the thyroid gland of a healthy person?
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