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3. Solve 123 22 +−= xyx
dx

dy
x➨   123 22 +−= xyx

dx

dy
x

132 22 +=+ xxy
dx

dy
x

Dividing both the sides by 
2

x , we get

      
2

2 132

x

x
y

xdx

dy +
=+ , this is linear in y

                
2

2 132

x

x
Q

x
P

+
==

I.F.
( ) xdxxPdx

eee
log2/2

=∫=∫=  
2log 2

xe
x ==

Therefore, the solution of the given equation is,

( ) ( )∫ += cdxFIQFIy ..

∫ +






 +
= cdxx

x

x
yx

2

2

2
2 13

cxx ++= 3

cxxyx ++= 32
          

4. Solve ( ) ( ) 322 121 xyx
dx

dy
xx =−+−➨   ( ) ( ) 322 121 xyx
dx

dy
xx =−+−

Dividing both sides by ( )21 xx − , we get
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                 ( )( ) ( ) ( )xCxxBxxxAx −++++−=−⇒ 111112 2
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Put Ax =−⇒= 10

Put 2/1211 =⇒=⇒= BBx

Put 2/1211 −=⇒−=⇒−= CCx

  
xxx

P
+

−
−

+
−

=∴
1

2/1

1

2/11

      
( ) ( )

dx
xxx

Pdx ∫∫ 








+
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+−=
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1
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( )x
x

x +−
−

−
+−= 1log

2

1

1

1log

2

1
log

              ( ) ( )[ ]xxx ++−+−= 1log1loglog2
2

1

        ( )( )[ ]xxx +−−= 11log
2

1 2

        ( )[ ]22 1log
2

1
xx −−=

    ( )[ ] 2

1
22 1log

−
−=∫ xxPdx

I.F 
( )[ ] 2

1
22 1log

−
−=∫= xxPdx

ee

I.F ( )[ ]
2

2

1
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1

1
1

xx
xx

−
=−=

−

Therefore, the solution of the given equation is

( ) ( )∫ += cdxFIQFIy ..

∫=








− 21

1

xx
y cdx

xxx

x
+

−− 22

2

1

1

1

                        

( )
∫ +

−

= cdx

x

x

2

3
21

  Put tx =− 21 ⇒ dtxdx =− 2 ⇒
2

dt
xdx −=
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∫ +
−

=
−

c
t

dt

xx

y
2/32

2/

1

                  ∫ +−=
−

cdtt 2

3

2

1
c

t
+

−
−=

−

)2/1(2

1 2

1

c
t

+=
1

c
xxx

y
+

−
=

− 22 1

1

1

∴ 21 xcxxy −+=            

5. Solve ydyexdydx y sec−=+➨  ydyexdydx y sec−=+

        yex
dy

dx y sec−=+ , this is linear in x

1=P yeQ y sec−=

ydyPdy

eeeFI =∫=∫=
1

.
Therefore, the solution of the given equation is

( ) ( )∫ += cdyFIQFIx ....

∫ += − cdyyeexe yyy sec ∫ += cydysec

( ) cyyxe y ++= tanseclog            

6. Solve ( )dyxeydxye yy 23 +=➨  ( )dyxeydxye yy 23 += , this equation can be written as

y

y

ye

xey

dy

dx 23 +
=

y

x

e

y

dy

dx
y

22

+=

yeyx
ydy

dx −=− 22
, this is linear in x

y
P

2−
= , 

yeyQ −= 2
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y
dy

yPdy
eeeFI

log2

2

. −
−∫

∫ ===∴  
2log 2 −==

−

ye
y

Therefore, the solution of the given equation is

( ) ( )∫ += cdyFIQFIx ..

           ∫ += −−− cdyyeyxy y 222
 c

e
y

+
−

=
−

1

ce
y

x y +−= −

2

ce
y

x y =+ −

2
           

7. Solve yxyx
dx

dy 23 cos2sin =+➨  yxyx
dx

dy 23 cos2sin =+

 yxyyx
dx

dy 23 coscos.sin2 =+

Dividing on both the sides by y2cos , we get

32 tan2sec xyx
dx

dy
y =+

Put ty =tan ⇒
dx

dt

dx

dy
y =2sec

32 xxt
dx

dt
=+∴ , this is linear in t

xP 2=  , 
3xQ =

22. xxdx
eeFI == ∫

Therefore, the solution of the given equation is

( ) ( )∫ += cdxFIQFIt ..

( ) ∫ += cdxexey
xx 22 3tan

Put =2
x z ⇒ dzxdx =2 ⇒ 2/dzxdx =
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∫= xdxexye
xx 22 2tan ∫=

2

dz
ze

z

                ( ) cdzeze
zz +−= ∫ .1

2

1

                 ( ) ceze
zz +−=

2

1

  ceexye
xxx +−= )(

2

1
tan

222 2
                        

8. Solve ( )yxyx
eee

dx

dy
−= −➨  ( ) ( )yxyxyxyx

eeeeeee
dx

dy
−=−= −−

xyx
eee

dx

dy
−= −2

yxxy
eee

dx

dy
e ⋅−= 2

xyxy
eee

dx

dy
e

2=+

Put 
dx

dz

dx

dy
eze

yy =⇒=

xx
eze

dx

dz 2=+ , this is linear in z

xx eQeP 2==

I.F 
xx

edxepdx
eee =∫=∫=

Therefore, the solution of the given differential equation is,

( ) ( ) cdxFIQFIz += ∫ ..

cdxeeee
xx

exey += ∫
2

           cdxeee xex
x

+= ∫
Put dtdxete

xx +⇒=

cdtteee tey
x

+= ∫
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           cdtete tt +⋅−= ∫1
     cete

tt +−=

     ( ) cet t +−= 1

( ) ceeee
xx

exey +−= 1            

9. Solve ( ) yex
x

y

dx

dy x sec1
1

tan
+=

+
−➨  ( ) yex
x

y

dx

dy x sec1
1

tan
+=

+
−

Dividing ysec on both sides, we get

       ( ) xex
yx

y

dx

dy

y
+=

+
− 1

sec

1
.

1

tan

sec

1

( ) xexy
y

y

xdx

dy
y +=

+
− 1cos.

cos

sin

1

1
cos

           ( ) x
exy

xdx

dy
y +=

+
− 1sin

1

1
cos                             ---(1)

             Put ty =sin ⇒
dx

dt

dx

dy
y =cos

∴ (1) becomes, ( ) x
ext

xdx

dt
+=

+
− 1

1

1
, this is linear in t

Here ( ) x
exQ

x
P +=

+
−= 1,

1

1

∴I.F. 
( )x

dx
x

pdx

eee
+−+

−

=
∫

=∫= 1log1

1

( ) ( )
( )x

xe x

+
=+==

−+
−

1

1
1

11log
1

Therefore, the solution of the given equation is

( ) ( ) cdxFIQFIt += ∫ ..

( ) cdx
x

ex
x

y
x +









+
+=









+ ∫ 1

1
1

1

1
sin ∫ += cdxex

            ce
x

y x +=
+1

sin
           
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10. Solve ( )( ) 01tan2 231 =+−+ − dxyxyxdy➨   ( )( ) 01tan2 231 =+−+ − dxyxyxdy

          ( )( )dxyxyxdy 231 1tan2 +−−= −

                
31

2
tan2

1

1
xyx

dx

dy

y
+−=

+

−

31

2
tan2

1

1
xyx

dx

dy

y
=+

+

−

 Put ⇒=− ty1tan
dx

dt

dx

dy

y
=

+ 21

1

 
32 xxt

dx

dt
=+∴ , this is linear in t

xP 2= ,  
3xQ =
22I.F xxdx

ee == ∫

Therefore, the solution of the given equation is

( ) ( )∫ += cdxFIQFIt ..

( ) ∫ +=−
cdxexey

xx
22 31tan

Put 
2

22 dz
xdxdzxdxzx =⇒=⇒=

cxdxexye
xx += ∫

− 22 21tan

                   ∫ += c
dz

ze
z

2
 ∫ +−= cdzeze

zz ).1(
2

1

                   ceze
zz +−= )(

2

1

ceexye
xxx +−=− )(

2

1
tan

222 21
           

11. Solve ( ) xxyyx cossinsin3 =+′➨  ( ) xxyyx cossinsin3 =+′

Dividing both sides by x
3sin , we get
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x

x

x

x
y

dx

dy
33 sin

cos

sin

sin
=+

xxxy
dx

dy 22 eccoscoteccos =+ , this is linear in y

xxQxP 22 eccoscot,eccos ==

I.F
xxdxepdx

eee
cotccos 2

−=∫=∫=

Therefore, the solution of the given differential equation is

( ) ( )∫ += cdxFIQFIy ..

∫ += −− cdxexxye xx cot2cot eccoscot

Put tx =cot ⇒ dtxdx =− 2eccos ⇒ dtxdx −=2eccos

( )∫ +−= −− cdtteye txcot

             cdt
ee

t
tt

+








−
−

−
−= ∫

−−

1
.1

1

             c
e

te
t

t +
−

−=
−

−

1
 cete

tt ++= −−

             ( ) cet t ++= −1

( ) cexye xx ++= −− cotcot 1cot            

12. Solve 
xyedx

dy
y −

=
− 2sec

1➨   
xyedx

dy
y −

=
− 2sec

1

xye
dy

dx y −=⇒ − 2sec

yex
dy

dx y 2sec−=+ , This is linear in x

yeQP y 2sec,1 −==

ydyPdy

eeeFI =∫=∫=
1

.
Therefore, the solution of the given equation is
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( ) ( )∫ += cdyFIQFIx ..

∫ += − cdyeyexe yyy 2sec

cyxe y += tan            

13. Solve ( ) 0621 22 =−++ xxy
dx

dy
x➨  ( ) 0621 22 =−++ xxy

dx

dy
x

( ) 22 621 xxy
dx

dy
x =++ ,

Dividing both the sides by 
21 x+ , we get

2

2

2 1

6

1

2

x

x
y

x

x

dx

dy

+
=

+
+ , this is linear in y

2

2

2 1

6

1

2

x

x
Q

x

x
P

+
=

+
=

( ) ( )21log1

2

1.
22

xeeeFI x
dx

x

x
Pdx

+==
∫

=∫= ++

Therefore, the solution of the given equation is

( ) ( )∫ += cdxFIQFIy ..

( ) ( ) cdxx
x

x
xy ++

+
=+ ∫

2

2

2
2 1

1

6
1 c

x
+=

3
6

3

( ) cxxy +=+ 32 21            

14. Solve ( ) 1cossincos =++′ yyyxxyy➨ ( ) 1cossincos =++′ yyyxxyy

( ) 1cossincos =++ xyyy
dy

dx
yy

Dividing both the sides by yy cos , we get

         
yy

x
yy

yyy

dy

dx

cos

1

cos

cossin
=

+
+ , this is linear in x

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



Advanced Mathematics – I364

yy
Q

yy

yyy
P

cos

1
,

cos

cossin
=

+
=

∫
=

+
dy

yy

yyy

e cos

cossin

I.F
∫

=








+ dy

y
y

e

1
tan

( )( )yy
e

logseclog += ( ) yye yy secseclog ==

Therefore, the solution of the given equation is

( ) ( )∫ += cdyFIQFIx ..

( ) cdyyy
yy

yxy += ∫ sec
cos

1
sec  ∫ += cydy2sec

cyyxy += tansec            

15. Solve ( ) 1sincoscos =−+ xxxyxx
dx

dy➨  ( ) 1sincoscos =−+ xxxyxx
dx

dy
,

Dividing both the sides by xx cos , we get

xxxx

xxx
y

dx

dy

cos

1

cos

sincos
=







 −
+ , this is linear in y

xx
Qx

xxx

xxx
P

cos

1
,tan

1

cos

sincos
=−=

−
=

         
( )xx

dxx
xPdx

eeeFI
secloglog

tan
1

. −








−

=
∫

=∫=
x

x
e x

x

sec

sec
log

==









Therefore, the solution of the given equation is

( ) ( ) cdxFIQFIy += ∫ ..

cdx
x

x

xxx

x
y +








= ∫ seccos

1

sec ∫ += cdx

cxxxy +=cos            

16. Solve xxyxy 2sinsin4cos2 =+′ given 0=y when 3/π=x➨  xxyxy 2sinsin4cos2 =+′

xxxyx
dx

dy
cossin2sin4cos2 =+
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