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Given 2=y at 1=x , therefore, from (2), we get
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Equations Reducible to Separable Form

If the differential equation can be put in the form

( )cbyaxf
dx

dy
++=                                ---(1)

Then, it can be reduced to separation of variables, by putting

zcbyax =++

Therefore, 
dx

dz

dx
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ba =+
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which is variable separable form.

12. Solve ( )2
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13. Solve ( ) ( )1cos1sin +++++= yxyx
dx

dy➨  ( ) ( )1cos1sin +++++= yxyx
dx

dy
                  ---(1)

Put zyx =++ 1
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14. Solve ( )yx
dx

dy
+= cos➨  ( )yx

dx

dy
+= cos                   ---(1)
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Put tyx =+ ⇒
dx

dt

dx
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=+1 ⇒ 1−=
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(1) becomes, t
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( ) ( ) cxyxyx +=+−+ coteccos            

15. Solve ( ) 1tan =−+ xyx
dx

dy➨  ( ) 1tan =−+ xyx
dx

dy
                  ---(1)

Put txy =− ⇒
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                    0tan =+ tx
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                                   tx
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16. Solve ( ) ( )yxyxyy −++=′ sinsintan➨ ( ) ( )yxyxyy −++=′ sinsintan
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Exercises

Solve the following equations

1)  xx
dx

dy
x 3cos2coscos =+           2)  ( )dxexxeydyx xx += logcos

3)  
2

xyxy
dx

dy
=+            4)  0

tan

sec

tan

sec 22

=+ dy
y

y
dx

x

x

5)  
yyx

exe
dx

dy 2+= +
                           6)  ( ) yxx

dx
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7)  
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( )1log2
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xxe
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               8)  0cossectan 2 =+ yxx
dx
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9)  ( ) 0sincos1 =++ xdyexdxe yy
    10) bax

dx
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+=








log

11) ( )yx
dx

dy
+= sin                              12) ( ) dxdyyx =+cos

13) ( ) ( )yxyx
dx

dy
+++= cossin

14) ( ) 2222 2tan2 xyyx
dx

dy
yx −=      [Hint: Put zyx =22

]

15) 02 =+ x
dx

dy
y                                    16) xy

dx

dy
x log=

17) ( )2
yx

dx

dy
+=                                     18) ay

dx

dy
x ±=

19) ( ) 02 2 =−+ yax
dx

dy
x                        20) yy

dx
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x log=

21) 0coscotcot53 2 =+′ yyxy 22)  ( )2
43 yx

dx
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−+=

23) ( )2
941 yx
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2
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25) Solve ( )2
423 ++= yx

dx

dy
26) Solve 

yx
xe

dx

dy −+= 61
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27) 
22221 yxyxx

dx

dy
y +++= 28) xyyx

dx

dy
yx +++=122

29) ( ) ( )[ ] 1511
2

=++++++ yxyx
dx

dy

30) ( ) ( ) 022 =+++ dyyyxdxxxy

Answers

1) ( ) cxxxxxy +++−−= tanseclogsin22sin
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x
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6)  xxcy tansin= 7)  cxeyy x += 22 sinlog

8)  cyx =+ tansec 9)  ( ) cex y =+1sin

10) cbeae
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3

2
                            16) 
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2

1
x
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17) ( ) ( )cxyx +=+ tan                      18) 
acxy ±=

19) 
2/2 2

axceyx =                                   20) cxy =log

21) cxy =+ sinlog10sec3 2
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yx
4
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827
log +=





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23) ( ) cxyx +=





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2

3
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24) ( ) cyxy +++= − 1tan 1
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



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
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26) cxe
yx +=− 23 27) ( ) cxy =+−+ 2

3
22 1

3

1
1

28) c
x

y

x
y

y
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




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1
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29) c
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
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2
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 30) ( ) ( ) cyx =++
22

11

HOMOGENEOUS EQUATIONS

The differential equation ( )yxfdxdy ,/ =  is said to be homogeneous

equation, if ( )yxf , can be expressed as a function of xy /  or function

of yx / .

Working rule

If ( )yxf , is a function of 
x

y
 i.e., ( ) 








==

x

y
gyxf

dx

dy
,

Put v
x

y
= i.e., vxy =  

dx

dv
xv

dx

dy
+=⇒

Substitute the above substitution in the given differential equation, we get

            ( )vg
dx

dv
xv =+

            ( ) vvg
dx

dv
x −=

            
( ) x

dx

vvg

dv
=

−

which is a variable separable form.

Note (i) In the differential equation ( ) ( ) 0,, =+ dyyxgdxyxf , if

( )yxf , and ( )yxg , are homogeneous functions of x and y of the same

degree, then the equation is called Homogeneous equation.
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