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Problem no 1. Solve the following equation by separation of variables:
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(HINT: use the homogeneous functions idea to transform the above equation into variable separable)


Problem no 2. Solve the following equation using exact differntials:
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Problem no 3. Using the integrating factor method solve tihe following differential equation:
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Problem no 4. Solve the following Bernoulli equation:

[image: ]

SOLUTION

Problem no. 1
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(3x+xv)(xdv +vdx) - (x+3xv)dx =0
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(3+v)(xdv+vdx)—(1+3v)dx =0
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(3+v)xdv +(3+v)vdx—(1+3v)dx =0
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(3+v)xa’v+(3v+v2 —1—3v)a’x=0









3

+

v

( )

xdv

+

3

v

+

v

2

-

1

-

3

v ( )dx

=

0


image11.emf
(3+v)xa’v+(v2 —1)dx=0
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(3+v)xdv = —(v2 —l)dx









3

+

v

( )

xdv

=-

v

2

-

1

( )dx


image13.emf









3

+

v

v

2

-

1

dv

=-

dx

x


oleObject2.bin

image14.emf
v+3 A B
+

V-1 v+l v-1

A(v-1)+B(v+1) Av-A+Bv+B

(v+1)(v—1) - (v+1)(v—1)

A+B=1
-A+B=3

B=2 and A=-1









v

+

3

v

2

-

1

=

A

v

+

1

+

B

v

-

1

=

Av

-

1

( )

+

Bv

+

1

( )

v

+

1

( )

v

-

1

( )

=

Av

-

A

+

Bv

+

B

v

+

1

( )

v

-

1

( )

A

+

B

=

1

-

A

+

B

=

3

B

=

2

and A

=-

1


oleObject3.bin

image15.emf
v+3 1 2
= +

vi-1 __v+1 v—-1









v

+

3

v

2

-

1

=-

1

v

+

1

+

2

v

-

1


oleObject4.bin

image16.emf
~In(v+1)+2In(v-1)=-Inx+C
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1nx+ln(v+1)_1 +ln(v—1)2 =—Inx+C
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and —(5y-2x)=-2
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(3x+y)dy—(x+3y)dx=0
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f=—2yx+%y2+c=const or —2yx+§y2 = const
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