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1.4 notes

Exponential Growth and Decay

What 1s the advantage of putting moneyv i the bank or in a stock
fund or mutual fund? When we earn interest. how 1s it
computed? If vou put $100 n at 6%. how much do vou get?
How often an account pays mterest 1s when 1t compounds the
interest, but the amount that interest 1s paid i1s changing all the
time. The rate of change depends on how much 1s m the
account, so now we can set up an equation.

The first thing we need to do is understand what a separable
differential equation is.

Definition: Separable Differential Equation: A differential
. : . d .
equation of the form d—i = f(y)g(x) is called separable.
We separate the variables by writing it i the form
1

) . . . . .
antidifferentiating each side with respect to its thusly 1solated
variable.

dy = g(x)dx . The solution 1s found by
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Law of Exponential Change: If y changes at a rate

. .. Jd .
proportional to the amount present (that is, 1 —i=k :
(1

growth constant if k-0 or the decay constant if k < 0.

Many of the equations vou use n this section will seem familiar
and easy. However, each one must be approached from a
calculus pomt of view. Memorize exponential growth formula,
the halt-life formula and Newton's law ot cooling, and be able
to apply the ideas covered to new types of problems. For
instance. 1t you're given the differential equation that represents
a new type of problem, be able to solve 1t and answer questions
with appropriate interpretations.
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Another equation used frequently 1s compounded nterest.

nt
A(t) = P(l + i) and interest compounded f&l}tinuousl}f
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Radioactivity
Example 3
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Example 4
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Newton’s Law of Cooling:
If T 1s the Temperature of the object at time t. and Ts is the

surrounding temperature. then

dar . . e .o
o —k(T —Tg) and after separating and antidifferentiating

equatio solution 1s
T — Ts = (To — Ts)e ™ [(This is Newton’s law of cooling.)

T®=Ts "'(To “Ts)e-m
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