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In each of Problems 1 through 6, draw a direction field for the given differential equation.
Based on the direction field, determine the behavior of y as t — oc. If this behavior depends
on the initial value of y at t = 0, describe the dependency.
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In each of Problems 1 through 6, determine the order of the given differential equation: also ‘be/

state whether the equation is hinear or nonlinear. DE
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In cach of Problems 21 through 24, determine the order of the given partial differential equa-
tion; also state whether the equation is linear or nonlinear. Partial derivatives are denoted by

subscripts.
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(¢) Find the general solution of the given differential equation, and use it 10 delermine how
solutions behave as 1 — .
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30. Find the value of yy for which the solution of the initial value problem
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In each of Problems | through 8. solve the given differential equation.
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23. Solve the initial value problem
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Theorem 2.4.1 If the functions p and g are continuous on an open interval la < < f contain-
ing the point ¢ = fo, then there exists a unique function v = §(/) that satisfies the
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where ¥y is an arbitrary prescribed imitial value.
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In cach of Problems | through 6. determine {without solving the problem) an interval in which
the solution of the given initial value problem is certain to exisl.
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Bernoulli Equations. Sometimes it is possible to solve a nonlinear equation by making a
change of the dependent variable that converts it into a linear equation. The most important
such cquation has the form

V + pit)y = qgit)".

and is called a Bernoulli equation after Jakob Bernoulli. Problems 27 through 31 deal with

Q)P equations of this type.

27. (a) Solve Bernoulli's equation when n = 0; when n = 1.
(b) Show that if n # 0, 1, then the substitution v = v' * reduces Bernoulli's equation (o a
linear equation. This method of solution was found by Leibniz in 1696,
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In each of Problems 28 through 31, the given equation is a Bernoulli equation. In each case

solve it by using the substitution mentioned in Problem 27(b).
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