Math 2250-004
FriJan 19
+ 1.5: linear differential equations
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Warm-up Exercise: L.Q" a, b e ms"'aﬁ.l's.
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because the left side is a derivative (product rule):

@ % (JP(x)dxy) _ JP(x)de(x) |

So you can antidifferentiate both sides with respect to x :

JP(x)dxy _ Je]P(X)de(x)dx ‘c

P(x)dx

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 3: Find all solutions to the linear (and also separable) DE -a'(_,q 4 PQu = Q(K)
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Hint: as you can verify Wolfram alpha thé)general solution is y(x) =2 + C (x + 1) . Ifwe
have time we'll work this proble using the linear DE algorithm, and once using the separable DE

algorithm, for practice. Apphcatlons Monday!
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4. Mixture Problem: Consider the cascade of two tanks shown in the following figure with
Vi = 100 (gal) and V5 = 200 (gal) the volumes of brine in the two tanks. Each tank also
initially contains 50 Ib of salt. The three flow rates indicated in the figure are each 10 gal/min,
Mre water flowing into tank 1.
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A cascade of two tanks.

(a) Find the amount z(t) of salt in tank 1 at time ¢.
(b) Suppose that y(t) is the amount of salt in tank 2 at time ¢. Show first that

dy = y

dt 10 20

and then solve for y(¢), using the function z(t) found in part (a).

(¢) Finally, find the maximum amount of salt ever in tank 2.
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