Answer on Question #84948 — Math — Differential Equations

Question

Solve the following differential equation
xp? —2yp+ax=0

Solution

xp? —2yp+ax=0

2yp = xp? + ax
_xp® +ax

y= 2p
_xp ax

y=73 13

Differentiate both sides with respect to x

dy 1 dpy a/l1 xdp
2320
dx 2 dx/) 2\p p?dx

Then

p X
Integrate

In|p| =In|x| +Inc
p=cx

Substitute p = cx in ()
x(cx)* — 2y(cx) +ax =0

a
c2x3 +x(—2yc+a) =0=>c*x?>—-2yc+a=0=>2y =cx? +=
The general solution of the differential equation

a
2y = cx? +—
y c

1 a
Ifz—ﬁ=0,thenp=—\/a or p=+a



Substitute p = —va in ()
ax + 2vay +ax =0
y = —Vax
Substitute p = Va in ()
ax —2\ay +ax =0
y = Vax
The solutions of the given differential equation are
2y = cx? +% ,ory = —/ax,ory = +vax

Answer: 2y = cx? +% ,y = —Jax, y =+ax.
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