
August 26 Math 2306 sec 51 Fall 2015

Section 2.2: Separation of Variables

Recall that a first order ODE is called separable if it can be expressed
in the form

dy
dx

= g(x)h(y).

Assuming it’s safe to divide by h(y), we set p(y) = 1/h(y). We solve
(usually find an implicit solution) by separating the variables.

dy
dx

= g(x)h(y) =⇒
∫

p(y)dy =

∫
g(x)dx

Giving a one parameter family of solutions defined implicitly by

P(y) = G(x) + C with P and G anti-derivatives of p and g.
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Solve the ODE

dy
dx

= −x
y
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Solve the ODE

tet−y dt−dy = 0
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An IVP1

Solve the initial value problem

dQ
dt

= −2(Q−70), Q(0) = 180

1Recall IVP stands for initial value problem.
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Caveat regarding division by h(y).

Solve the IVP by separation of variables2

dy
dx

= x
√

y , y(0) = 0

2Remember that one solution is y(x) = 0 (for all x).
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Separation of Variables-Lost Solutions
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Solutions Defined by Integrals
Recall (Fundamental Theorem of Calculus)

d
dx

∫ x

x0

g(t)dt = g(x) and
∫ x

x0

dy
dt

dt = y(x)− y(x0).

Use this to solve
dy
dx

= g(x), y(x0) = y0
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Example: Express the solution of the IVP in terms of an integral.

dy
dx

= sin(x2), y(
√
π) = 1
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