ANSWER ON QUESTION #59047 — MATH — DIFFERENTIAL EQUATIONS
QUESTION 1
Solve y(xy + 1dx + x(1 + xy + x?y?)dy = 0

a) 2x2y%In|y| — 2xy — 1 = Cx?y?
b) 3x2y2In|y| — 2xy — 3 = Cx?y?
c) 2x2y%In|y| — xy = Cx?y?

dy 2x3y?In|y| — 2xy — 1 = Cx?%y®

SOLUTION

In the equation, we introduce a new unknown function y(x) = @

dy 1ldz z

dx xdx x2

y(xy + Ddx +x(1 + xy + x*y?)dy =0 =

2.2\
y(xy+1)+x(1+xy+xy)a=0(=>
Z( Z+1)+ 1+x2+ 27 (1dz Z)—0<:>
xxx x xx xxz xdx x2)

z dz 5 z 5
;(z+1)+a(1+z+z )—xﬁ(1+z+z )=0&

Z(1+ 1 2) = dz(1+ +z%) & . dz(1+ +z%) &
Y Z Z Z = dx Z Z x— dx Z Z

dx 14 z+ 722 1 1 1
—=dZ—3 = Z<—3+—2+—)
X z z3 72z

1
— —+In|xy| — In |x|

1 1
1 CONST= ————+1 < CONST = —
n|x| + 525t n|z| 7 xy

CONST * 2x%y? = —1 — 2xy + 2x?y? In|y| © 2x2y?In|y| — 2xy — 1 = 2 * CONST * x?y?
¢

ANSWER:

a) 2x2y?In|y| — 2xy — 1 = Cx?%y?



QUESTION 2

Solve xdy — ydx — \/x? —y2dx =0

Y
a) Cx = 2 g aresing

in?
b) Cx — earcsznx

.2
arcsm—y

C) Cx=c¢e 3x

Y
d) Cx = earccosx

SOLUTION
In the equation, we introduce a new unknown function y(x) = x * z(x)

dy dz
a =ZzZ+ Xa

d

xdy—ydx—\/xz—yzdx=0<=>xd—3:— —Jx2—=y2=0
dz dz
x(z+xa>—zx—\/x2 —x%z2=0 (=)xz+x2%—zx—x\/1—zz =0
dz dz dx
x? i xWl—-2z? Negse = & arcsin(z(x)) = In|x| + In|C]|

In|Cx| = arcsin (X) o Cx = e@sin(3)
x
ANSWER:

b) Cx = earcsin(%)



QUESTION 3

The population of student P at NOUN increases at a rate proportional to the population and to the addition of
150,250 and the population divided by 3, the differential equation of this statement is

ap 150,250+P
a) = = 3kP (150,250+P)
dp 150,250+P
b) £ = ppp 1502504F)
dT 3
dp 150,250+P
dT 3
dp 150,250+P
d) L = 3jp {22250P)
dT
SOLUTION
The population of student P at NOUN increases at the population divided by 3. Its means that
dP P
dT 3

The population of student P at NOUN increases at a rate proportional to the population and to the addition of
150,250 — its mean that

dP
— ~P + 150,250

dT
THEN,
d—P~£(P +150,250) < b _ 2k E(P +150,250).
dr 3 dT the proporti\?fr-{ality factor 3
ANSWER:
b) % _ ZkP (150,250+P)
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