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Separable equations

A separable differential equation has the form

dy

dx
= g(x)f(y).

For example

• (Separable) y′ = x sin y.

• (Non-separable) y′ =
√
x2 + y2.
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Separable equations

To solve a separable differential equation

dy

dx
=

g(x)

h(y)

write in differential form

h(y)dy = g(x)dx

and integrate both sides ∫
h(y) dy =

∫
g(x) dx.



Solve the differential equation

dy

dx
=

x3

y4
,

and find the solution satisfying y(0) = 1.
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Solve the differential equation

y′ =
12x3

cos(y) + sec2(y)
.
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Solve the differential equation

y′ = xy.
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Solve the equation for electric current

dI

dt
= 15− 3I,

satisfying I(0) = 0.
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Orthogonal trajectories
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Find the orthogonal trajectories of the family of curves x = ky2 where k is
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?
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