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AP Calculus BC Review Notes Differential Equations, Slope Fields, Logistics, & Euler's Method

You should be able to . . .

* Use an initial condition to find a particular solution to a differential equation
Sketch a slope field and use it to approximate a solution of a differential equation
» Solve a problem involving a logistic equation

* Use Euler's Method to approximate a solution to a differential equation

Differential Equations

A solution has the form y = f(x).

general solution- has C in it.

particular solution- find C using the initial conditions.

Ex 1) Find the general solution: % =2
dx x-1
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Slope Fields -~

* Aslope field is a visual representation of the solution of a differential equation.
 Aslope field shows the general “flow” of a differential equation's solution.
¢ Often, slope fields are used in lieu of actually solving the differential equation.

Ex 2) Match each slope field to its differential equation.
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Ex 3) Consider the differential equation il where x #0.
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y a) Sketch a slope field for the given differential equation at the 8 points indicated.
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b) Find the particular solution y = f(x) to the differential equation if f(~1)=1.
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Logistic Growth

Differential Equation:

dy
dx ky (1 )
where k = Growth rate & L = Carrying Capacity
L
Solution to a logistic differential equation:
_ __L-P(0)
P(t) = ook Where A= P 0)
Ex 4) Ten grizzly bears were introduced to a national park 10 years ago.
There are 23 bears-inthe Eark at the present time. The park can
@}‘Bpom‘ a maximum of 100 bears> Assuming logistic growth model,
en will The bear | poptation reach 507 75?
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Euler's Method

Euler's Method is an iterative process which gives us numerical method to approximate
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the particular solution to a differential equation.
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method with a step size of O.1.
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Y -2 = —2 when x = 3, approximate the value of y when x = 3.2 using Euler's




