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1 Problem

The function y = ekx satisfies the equation(
d2y

dx2
+

dy

dx

)(
dy

dx
− y

)
= y

dy

dx
, (1)

for how many values for k?

2 Solution

We can quickly convert the given equation to an algebraic equation because
y = ekx, so that

dy

dx
= ky and

d2y

dx2
= k2y , (2)

so substituting these values into (1), we have that(
k2y + ky

)
(ky − y) = ky2 . (3)

Can we simplify this by dividing through by y2? We can if y ̸= 0, but we know
that this is true because y = ekx and this is never zero. Hence, we have that(

k2 + k
)
(k − 1) = k . (4)

So k = 0 is one solution. When k ̸= 0 there are other possible solutions. Divide
through by k, to get

(k + 1)(k − 1) = 1 . (5)

This last equation has roots k = ±
√
2, making a total of three solutions for k.
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