EXAMPLES OF SECTIONS 1.9

Question 1. Solve £ 4 6z + (In |z| — 2)y’ = 0.

Question 2. Find b such that (zy? + bx?y)dr + (z + y)x?dy is exact and
solve the equation.

Question 3. Find the integrating fact for (322 + y)dx + (22%y — x)dy = 0
and solve the equation.

Solutions.

1. First, one checks

0 1 0
Ip===9N
Oy x Ox

and thus this equation is exact. Set
o(a,9) = [ M(z.y)dw+hly) = yln o] + 322 + h(y).
and differentiate ¢ w.r.t. y
88y¢(x,y) =In|z| + +h (y) = N(z,y) = In|z| — 2.

We thus obtain h'(y) = —2, which yields h(y) = —2y. In summary,
¢(x,y) = yIn|z| + 32> — 2y = C.
or equivalently
(2) C — 322
r) = ———
Y In|z| —2

is the general solution.

2. We need

0 0
— M = 2zy + ba? = ——N = 32% + 2ay,
dy oz

which clearly implies b = 3. As above,

Sla.y) = [ Mo,y)do+hiy) = 5% + 5y + hiy)

2
= aayd)(a:,y) = 2%y + 23+ W (y) = 2 + 2%y
= h(y) =0=h(y) =0

1
= o(x,y) = f:v2y2 + :1:3y =C.
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3. (323 4 y)dx + (22%y — x)dy = 0 Let M(x,y) = 32® +y and N(z,y) =
222y — x. Then
OyM — 0N 2

OyM — 0N =2(1 — 2zy) = ~ -
Then

1
The equation

Y 1
(3x — ﬁ)dx + 2y — ;)dy =0

is exact. Following the same procedure as above, we get

3 o 2 Y
= — ——:C
é(x,y) 5T Y~

is the general solution.



