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What you'll learn about

Separable Differential Equations,/
Law of Exponential Change v
Continuously Compounded Interest”’
Modeling Growth with Other Bases]}

Newton’s Law of Cooling

... and why "
Understanding the differential equation %=k}"
gives us new insight into exponential growth and decay.
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Separable Differential Equation

A ditterential equation of the form @= f(y)g(x)is

called separable. We separate the variables by writing it

1n the form

|
——dv=g(x)dx.
7y TE

The solution 1s found by antiditterentiating each side with

respect to 1ts thusly 1solated variable.
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Example Solving by Separation
of Variables

A, LA
Solve tor v 1t ? =Xy and@ when x = 0.
fv

Ay = Xy dx
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EXAMPLE 1 Solving by Separation of Variables

Solve for v if dy/dx = (xv)*and y = | when x = 1.
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The Law of Exponential Change

Ity changes at a rate proportional to the amount present

Xz ©
. fdy .
(that 1s, 1f — = kv),Jand 1f

— » =73, when /= chen

L= f A=

iy

The constant & 1s the growth constant if & > 0 or the
decay constant it & < 0.
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Continuously Compounded Interest

It the interest 1s added/continuously af a rate proportional
to the amount in the account, vou can model the growth of

the account with the mitial value problem:

Differential equation:

Initial condition:  A4(0) = 4,
The amount of monev 1n the account after 7 vears

at an annual interest rate 7
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Continuously Compounded Interest
Suppose that Ay dollars are invested at a fixed annual interest rate r {expressed as a deci-
mal). If interest is added to the account k times a vear, the amount of money present after

[ years is
, kr
A{F}:)d.u(] +I) .
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Example Compounding Interest

Continuously

P-S00

. _— . - = O 53
annual interest. How much will vou have 4 vears later if :

Suppose vou deposit $500 1n an account that pays 5.3%

the interest 1s (a) compounded continuously? (b) compounded - — L'I'

monthlyv?

<) cw\’\‘mub\bg\:j \O> fnonti JEIPY
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EXAMPLE 2 Cumpuundmg Interest Contmuuusly

Su pp ¢ you deposit $800 in int tha tp ys 6.3% annual interest. How much will
By rs later if the interest i (} mpounde d ntinuously? (b) compounded

— ’P—-?oo
vV =.067%
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