Solving Differential Equations Using Separation of Variables

The idea: A differential Equation can be solved easily if it has one variable (x) by taking the anti-derivative:

Exomple -
Hndthe Q)er\ero\ solution o the differential equadion:

%—;L( = Sin(®@)+ X
To see dne "seporation” happen, multiply each side by dx:

oy = Sin(¥) $52 o
Now, take the anti desvative af each side:.

de - S\_S;(\bm—){l doe Sach
Y o= -Coe5% 4 lg— + C//7 °§ne side

Now, suppose the derivative is a function of both x and y. By separating the variables on both sides of the
equation and integrating with respect to each, we can solve for the variable:

Example 2.
Find +the general solution ¥o tne equation:
(A %;ZC =%y d®
Stact Dy mutiplying) each Side by dx:
dy = Xy dok
Now, 9 one Step furtiner ond divide each side by v
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Notice, We have y's on the (e84 ond X5 6N tne ot
This lexs us integrore botn sides witn respect o dy and dx
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The last step is to solve for y. In this case, we ne&d to use properties of logarithms to solve:

It is important to realize that not all differential equations can be solved in this way. Only derivatives that can
be separated fully before integrating can be solved in this way:

A separable differential €quarion is in the fom:
G dy = F dx
Example 3.

Fad +he S\DQC\P\C Sowhon +o dillecentiol equofnoq
given tnhe initial condition.
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