Math 2250-004
Wed Jan 17
+ 1.4: separable DEs, with applications.
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For your section 1.4 homework in the upcoming week I've assigned a selection of separable DE's - some
applications will be familiar, e.g. exponential growth/decay and Newton's Law of cooling. As an example
of these sorts of applications:

Exercise 1) When relatively small amounts of sugar (or any other solute) are dissolving in continuously
mixed water, the amount 4 that remains undissolved after # minutes is well-modeled by a differential
equation
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(Because how fast the sugar dissolves is proportional to the amount that remains undissolved.) Suppose
25 % of the sugar has dissolved after 1 minute. )

Ta) HO g dfes 1t take Tor half of the sugar to dissolve? (This is the "half life" of the undissolved
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Section 1.5, linear differential equations:

A first order linear DE for y(x) is one that can be written as
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Exercise 1: Classify the differential equations below as linear, separable, both, or neither. Justify your
answers.
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because the left side is a derivative (product rule):
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So you can antidifferentiate both sides with respect to x :
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Dividing by the positive function e[ yields a formula for y(x) . Notice, if you look carefully at this
formula for the solution, that if P(x), O (x) are defined and continuous on any interval /, then the resulting
formula for y(x) can be used to find the solution to any IVP with initial point in that interval, defined on
the entire interval. This is in contrast to what can happen with separable differential equations.
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Exercise 2: Find all solutions to the differential equation
vy (x)=-2y+ 45 ,
and compare your solutions to the Wolfram alpha check.
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