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Second Order Differential Equations: Part 1

1. If
f2pxq ´ f 1pxq ´ 2 fpxq “ 0 with fp0q “ 2 and f 1p0q “ ´2,

evaluate fp1q.

Solution

Complementary Function:

m2
´m´ 2ñ pm´ 2qpm` 1q “ 0

ñ m “ ´1 or m “ 2.

So
fpxq “ Ae´x `Be2x

for some constants A and B. Now,

fpxq “ Ae´x `Be2x ñ f 1pxq “ ´Ae´x ` 2Be2x.

Next,

fp0q “ 2ñ A`B “ 2 p1q

and

f 1p0q “ ´2ñ ´A` 2B “ ´2 p2q.

Add p1q ` p2q:

3B “ 0ñ B “ 0

ñ A “ 2

and hence
fpxq “ 2e´x.

Finally,
fp1q “ 2e´1.


