EXAMPLES OF SECTIONS 1.8

Question 1. Solve

{xy’ + (22 — 3)y = 525y,
y(1) = 1.

Question 2. Solve

(x* — 283x)dt + (t* — 2t2®)dx = 0.

Solutions.

1. Write the equation as

2xr — 3
y + —y= 5aty?,

n -3

for & # 0, which is a Bernoulli equation with n = 4. Set v = y'™ =y

The equation for v then becomes

dv 2z — 3
— 4+ (1-4 = (1—4)5z*
=T = (1 - a5t
or
d’U 9 4
— - — = —15z".
d:r+(x 6)1} 5%

Using the formula for first order linear D.E’s with p(z) = 2 — 6 and ¢(z) =
—15z*, we have

effp(:p) dr _ 66:E791n:p — 1,‘796636

)

efp(x) dr _ €—6z+91naz _ xQe—Gx‘

where we assumed x > 0 since the problem is defined only for z > 0 or z < 0
(because z # 0). From this we get

/q(@efp(m) @ gy = —15/:17136_6”” dx.

This integral is done by a tiresome (but not difficult) process of integrating
by parts thirteen times. The answer is

—6x
314928

+1389960z" + 104247028 + 6949802° + 41698820 + 2274482 + 11372422 + 524885613)
1

(25025 + 150150z + 45045022 + 9009002> + 13513502 + 16216202° + 16216202°
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Denote the above expression by f(z). Then using the formula for solutions
of first order linear equations,

v(x) = 27 %% (f(x) + C),

from which follows

_1
3

y(x) = [l‘_9€6x (f(;v) + C)}
To find C use y(1) =1,

y(l)y=1= [66<f(1) —f—C’)]_

wl—=

:>C:€76_f(1)7
thus

2. We divide both sides of the equation by t* and transform it into

dx (x/t)* — 22/t

dt 1 -2(z/t)3
This is a homogeneous equation and thus we can make the substitution
V(t) =x/t.
V4 —2v , L Vi-V 1-2v3 3

—_ tVi=3—— ——dV = | = dt .

oy V= = [y /t e
Using partial fraction and noticing that V4 —V = V(V — 1)(VZ +V + 1),
we have

tV'+V =

1-2v3 1 1 1 1 2V41
Vi-V V. 3V—-1 3VZ4+V+1

In(|[VIVV =1V V2+V +1) = —9In|t| + C.

This yields



