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∴The solution of the given equation is
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7. Solve ( ) xdyydxxy =− 2log➨ ( ) xdyydxxy =− 2log

dx

dy
xyxy =− 2log2

x

y

x

xy

x

yxy

dx

dy 2log2log 22

−=
−

=

2log2
y

x

x
y

xdx

dy
=+ , dividing by 

2y on both sides, we get

x

x
y

xdx

dy
y

log2 12 =+ −−

Put 
dx

dt

dx

dy
yty =−⇒= −− 21

dx

dt

dx

dy
y −=⇒ −2

x

x
t

xdx

dt log2
=+−∴

or 
x

x
t

xdx

dt log2
−=− , this is linear in t.

Here 
x

x
Q

x
P

log
,

2 −
=

−
=

This is only a SAMPLE page. 
Upon purchase, the gray background will be removed. 

To get your personalized e-book / e-copy visit 
www.interlinepublishing.com or 

www.9thclick.com -> Online Shopping -> Books -> E book / E copy



Differential Equations 375
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Therefore, solution of the given equation is
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EXACT DIFFERENTIAL EQUATIONS

A differential equation of the form

( ) ( ) 0,, =+ dyyxNdxyxM

Such that 
x
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y

M
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∂
=

∂

∂
is called an exact differential equation.
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To solve an exact differential equation we should remember the

following steps.

Step 1  Verify 
x

N

y

M

∂

∂
=

∂

∂

Step 2  Integrate M with respect to x keeping y as constant.

Step 3  Integrate the terms in N those are free from x, with respect to y.

Step 4 Add step (2) and step (3) and equate to an arbitrary constant,

which is the required solution i.e.,

∫ ∫ =+ cdyyxNdxyxM ),(),(

                     treating y as                    terms in N which are

                       constant                          free from x

Worked Examples

1.   Solve ( ) ( ) 02322 223 =+−+−− dyxyxdxyxyx➨  ( ) ( ) 02322 223 =+−+−− dyxyxdxyxyx
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Hence, the given equation is an exact equation.

∴The general solution of the given equation is

( ) ( )∫ ∫ =+−+−− cdyxyxdxyxyx 2322 223

   treating y as a constant             the terms do not contain x
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This equation can be written as

( ) ( )dxxyxdyyx 2sin 22 −=−

( ) ( ) 0sin2 22 =−−− dyyxdxxyx

xyxM 22 −= ( )yxN sin2 −−=

x
y

M
2−=

∂

∂
x

x

N
2−=

∂

∂

x

N

y

M

∂

∂
=

∂

∂
∴

Therefore, the given equation is exact, and the solution is
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3. Solve ( ) ( ) 032 =+++ dyxydxyx➨ ( ) ( ) 032 =+++ dyxydxyx
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Therefore, the given equation is exact and the solution is

( ) ( )∫ ∫ =+++ cdyxydxyx 32
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4. Solve ( ) ( ) 0coscos =+++ dyxyxxedxxyye yy➨  ( ) ( ) 0coscos =+++ dyxyxxedxxyye yy
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Therefore, the given equation is exact and the solution is
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5. Solve ( ) ( ) 0sectantan2 222 =+−+−+ dyyyxxdxyyxy➨  ( ) ( ) 0sectantan2 222 =+−+−+ dyyyxxdxyyxy
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Therefore, the given equation is exact and the solution is given by,

( ) ( )∫ ∫ =+−+−+ cdxyyxxdxyyxy 222 sectantan2

treating y as constant the terms do no contain x
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6. Solve ( ) 0cos12sin 2 =++− dyxyxdxy➨ ( ) 0cos12sin 2 =++− dyxyxdxy
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Therefore, the given equation is exact and the solution is,
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