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If the rate of change is proportional to the amount present, the change

can be modeled by:
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ﬂ —k Rate of change is proportional to the amount present — Let’s

dt solve this differential equation.
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Exponential Change: Yy = yoekt

If the constant k is positive then the equation
represents growth. If k is negative then the
equation represents decay.



Example:
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The world population in 1990 was 5.3 billion and growing 2% a year.
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a. Estimate the population in 2015 assuming exponential growth.
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Doubling Time: Find a general formula for doubling time:
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Radioactive Decay

The equation for the amount of
a radioactive element left after
time tis:

Y= yoe_kt

This allows the decay constant,
k, to be positive.

The half-life is the time required for half the material to decay.



Half-life: Find a general formula relating half-life to k:
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Suppose the half-life of a

substance is 100 years. How much

of a0 ¢ Pa°m sample would be left
afterears?
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Suppose a substance decays 30%
in 12 days. What is the half-life of
the substance?
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Newton’s Law of Cooling

Espresso left in a cup will cool to the temperature of the surrounding air.
The rate of cooling is proportional to the difference in temperature
between the liquid and the air. JT

(It is assumed that the air temperature is constant.) — = —K [T —TS]

dt

Newton’s Law of Cooling
T-T,=[T,-T,]e ™

Where T is the temperature of the
surrounding medium, which is a
constant.




Example: Tg=40

e
An egg is boiling a@You take it out to cool in a.efrlgerator After 5
minutes, the egg is 40°. How much longer will it take for the egg to reach
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