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Quiz 3, February 14, 2024

Solve y′ = y+ y3.

ANSWER:
I will treat this problem as a Bernoulli Equation. (One could also solve the Differential

Equation by separating the variables.)
Let v = y1−3 = y−2. Observe that dv

dx = −2y−3 dy
dx . Multiply both sides of the original

equation by −2y−3 to obtain
−2y−3y′ =−2y−2−2

dv
dx

=−2v−2

(*)
dv
dx

+2v =−2.

This is a First Order Linear Differential Equation of the form v′+P(x)v = Q(x), with
P(x) = 2. We let µ(x) = e

∫
P(x)dx = e

∫
2dx = e2x. Multiply both sides equation (*) by e2x to

obtain
(**) e2x dv

dx
+2e2xv =−2e2x.

The left side of (**) is equal to d
dx(e

2xv); so, (**) is

d
dx

(e2xv) =−2e2x.

Integrate both sides to obtain:
e2xv =−e2x +C.

Multiply both sides by e−2x to obtain:

v =−1+Ce−2x

y−2 =−1+Ce−2x

y = (−1+Ce−2x)−1/2 .

Check: We calculate

y′ = (−1/2)(−1+Ce−2x)−3/2(−2Ce−2x) =Ce−2x(−1+Ce−2x)−3/2.



We also calculate

y+ y3 = (−1+Ce−2x)−1/2 +(−1+Ce−2x)−3/2

= (−1+Ce−2x)−3/2(−1+Ce−2x +1)

=Ce−2x(−1+Ce−2x)−3/2.

We see that y′ is equal to y+ y3. Our answer is correct.


