Solutions of Exam 1.
Ly=Ver+y+1

Let v =x +y + 1. Then v" = 1 + 3. Substituting, we have
vV —1=v
Separating the variables we get

/d_“_ iz
1++vo

2

For the first integral, we use the substitution u* = v, 2udu = dv. It gives

2ud
/uu:x+0
1+u

By long division, we obtain

1
2/1— du = z+C
1+u

2(u—In(14+u) = z+C
Vo—In(1++v) = g—i—C’
\/x+y+1—ln<1+\/x+y+1> - §+C.

. xy + 6y = 3xy/3.
This is a Bernouli equation, we use the substitution v = y'~%?% = y~1/3. Then

-3

y = v
y/ — _3U_4U/
The equation becomes
4, 6 3 —4
—3v " 4+ —v = v
x
, 2
v —-v = 3
x

which is a linear equation with integrating factor

The equation becomes



Integrating, we get

1 3
—v = ——+C
x x
v —3z + Ca?
y~ 3 — 3z + Ca?
B 1
Y (—3x 4 Ca2)*

- (1= 4xy?) % =3

This equation is linear in z. So we can rewrite it in the form

1 de 1
(1—day?)dy o
de 1 4o
dy v ooy
dx n 4 1
dy —y y?
The integrating factor is
"
Multiplying by the integrating factor, we get
(v'z) =y
Solving,
4 1L,
ye = 3y +C
1 C

gy =2+

This is a homogenous equation. It can be written in the form

2
x x

y/ + y 1 _I_ (_) .
Y Y

Use the substitution

Yy

U f— —

x

v =y

' +v =



The equation becomes

, 1 1

o +v+ - = 1+ —

v v
2 2

, (1) Vil
xv + " = "

o — Vo2 +1— (v +1)
v

Separating the variables give
v 1
dv = / —dx
/\/1124—1—(1)2—1—1) x

Using the substitution u? = v? + 1, udu = vdv gives

/ udu2 = InCx
U —u

/ du = InCx
1—u

—In(u—1) = InCx

L
Vor+1
Y _
Va2 + 2
Vaz+y2 = C.

5.y +ycotx = cosx.

This is a linear equation with integrating facto e/ <t® = elvsinz — gip . Multiplying by the
integrating factor gives

(sinz y) = coswzsinz
sinzy = /cosxsinxdw
sinxy = §sin2w+0

L.
y = §s1nx+(]cscx.
1" N2
6. yy" =3(y)".
Use the substitution v’ = v,y” = UZ_Z' This gives

dv
= = 3
yvdy v



Separate the variables to get

d d
dv o [dy
v )
v = Oy
y = Oy
d
Y- C/d:c
Yy
1
1
2
yo= Cx+D
B 1
Y VCr+ D



