Math 1272: Calculus II
9.3 Separable equations

Instructor: Jeft Calder
Office: 538 Vincent
Email: jcalder@umn.edu
http://www-users.math.umn.edu/~jwcalder/1272S19

Dk otfre haue 1Rom = [ pra

—



jcalder@umn.edu
http://www-users.math.umn.edu/~jwcalder/1272S19
Jeffrey

Jeffrey


Separable equations

A separable differential equation has the form

For example
e (Separable) ¢y’ = xsiny.

e (Non-separable) y' = /2?2 + y2.
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Separable equations
To solve a separable differential equation

dy _ g(z)

dx — h(y)

write in differential form

and integrate both sides



Solve the differential equation
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Solve the differential equation

dy _ 1243
-é/i =V cos(y) + sec?(y)’
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Solve the differential equation ‘{)'

Jj\}(:y/:xy. — _5 = X
56?"“”*“ vactabby ’é“"ﬁ = yx dx
i J = XJ><
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Solve the equation for electric current

d_ 5 31, = ]C(I)9(1':)

dt
satisfying I(0) = 0.
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Orthogonal trajectories F ,
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Find the orthogonal trajectories of the family of curveswhere k is
| X

an arbitrary constant.
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Mixing problems

A tank containes 20kg of salt dissolved in 5000L of water. Brine that contains
0.03kg of salt per liter of water enters the tank at a rate of 25L/min. The
solution is kept thoroughly mixed and drains from the tank at the same rate.
How much salt remains in the tank after an hour?

SHY= Ky sald «t fwe t min
5() = &0
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