Quiz 4, February 16, 2017, 11:40 class

Solve x?y’ +2xy = 5y>. Express your answer in the form y = y(x). Please check your answer.
ANSWER: This is a Bernoulli equation. We let v = y' =3 = y=2. Tt follows that
dv — —2y*3j—)yc. Multiply both sides by —2y~> to obtain:

dx
X (=2y73y) —dxy 2 = —10

ng —4xv = —10.
Divide both sides by x*:
% —4x ly=—10x72.
Multiply both sides by
= o4y _ —4In(x) _ 4
to obtain
x_4@ —4x Sy =—10x7°
Notice that the left side is '
% (x~*v).

Integrate both sides to obtain
xthv=u4C

y=2ul+cxt
y2=2x ' +oxt)
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Check. Plug the proposed answer into the left side of the original DE to obtain
X2y 4 2xy = 62 () (207 + Cx) T2 (— 2472 +4Cx3) + 2x (2 Ot 712
= (2x "4t () (—2x 2 +4Cx%) + 2x(2x !+ O]
= (2x '+ Cx*)2[(1 —20x°) 4 (4 +2CX°)]
= (2x ' Cx)32(5) =5y v



