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           
2 2 2 2 3 0p x p yp x y p y    

 
 

        2 2 2 0p x p p y y p y    
 

 

                               2 2 0p p y x p y    

 0p  , 2 0p y   and 2 0x p y   

Now,  0p   

  0
dy

dx
  

Integrating on both sides, we get 

 1 1 0y c y c        ... (1) 

Now, 2 0p y   

     
2dy

y
dx

   

  
2

dy
dx

y
   

Integrating on both sides, we get 

 2 2

1 1
0x c x c

y y
        ... (2) 

and  2 0x p y   

     
2 0

dy
x y

dx
   

               
2

dy dx

y x
   

Integrating on both sides, we get 

         3

1
log y c

x
   

 3

1
log 0y c

x
       ... (3) 

The required solution is,  

  
1 1

log 0y c x c y c
y x

  
       

  
 where 1 2 3c c c c       Answer 

 

Problem 3 Solve: 

2
2 26 0

dy dy
x xy y

dx dx

 
   

 
       [RGPV Dec. 2020] 

Solution: Given, 

2
2 26 0

dy dy
x xy y

dx dx

 
   

 
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Taking, 
dy

p
dx

  

  
2 2 26 0x p xyp y         …(1) 

  
2 2 23 2 6 0x p xyp xyp y     

     3 2 3 0xp px y y px y     

                 3 2 0px y px y    

  3 0px y           2 0px y   

  3
dy dx

y x
        2 0

dy
x y

dx
   

  1log 3log logy x c       2
dy dx

y x
  

  1
3

log log
c

y
x

 
  

 
     2log 2log logy x c   

  1
3

c
y

x
        2

2log logy c x  

  3
1 0x y c     … (2)   2

2y x c  

       2
2 0y x c      … (3) 

The required solution is,  

    3 2 0x y c y x c           Answer 

 

 

 

Solve the following differential Equations: 

1. 
2 7 12 0p p    

 [Answer:    4 3 0y x c y x c     ] 

2. Solve: 
2 22 cot 0p py x y        [RGPV Dec. 2015] 

 [Answer:    1 cos 1 cos 0y x c y x c           ] 

3. Solve: 

2
2 26 0

dy dy
x xy y

dx dx

 
   

 
 

 [Answer:   3 2 0x y c y x c   ] 

 

 

IMPROVE YOUR SELF 
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Method 2 [Solvable by x] 

Concept: The differential equation said to be solvable for x when x can be separate in term of y such that 

    ,x f y p  

Problem 1 Solve: 
2 32y px y p       [RGPV Dec. 2019] 

Solution: Given differential Equation is,  

       
2 32y px y p        … (1) 

Clearly it is solvable for x, then  

     2 22 .
y

x y p
p

   

Differentiate w.r.t. y, we get 

   2 2

2

.1 .

2 2 2

dp
p y

dx dpdy
y p p y

dy dyp


 

   
 

 

       
2 2

2

2 1
2 2

y dp dp
py p y

p p dy dyp
     

      2 2

2

1
2 2

dp y
p y py

p dy p

 
    

  

 

            
3 3

2

1
1 2 1 2

dp y
p y p y

p dy p

      
   

 

              1
dp y

dy p
   

          
dp dy

p y
   

Integrating both sides, we get 

   log log logp y c    

   log log
c

p
y

 
  

 
 

  
c

p
y

  

Putting the value of p in equation (1), we get 

   

3
22

c c
y x y

y y

   
    

   
 

   
2 32y c c           Answer 

Problem 2 Solve: 
2 2logy y x y p p         [RGPV June 2015] 

Solution: Given differential equation is  
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 [Answer:    1 1y c cx c c    ] 

Video Lectures Links 

S.No. Lecture No Topic Link 

1 Lecture 0 Differential Equation-Ordinary Differential Equation https://youtu.be/GtZnXWdTD5Q  

2 Lecture 1 Ordinary Differential Equation-Formation of Differential Equation https://youtu.be/nyKypjThv0c  

3 Lecture 2 Ordinary Differential Equation-Variable Separable form https://youtu.be/C_2ScUovh8Y  

4 Lecture 3 
Ordinary Differential Equation-Homogeneous Differential Equation 
of first order 

https://youtu.be/uJMDxnr2B8s  

5 Lecture 4 
Ordinary Differential Equation-Non-Homogeneous Differential 
Equation of First order 

https://youtu.be/8cIHETZeuK  

6 Lecture 5 
Ordinary Differential Equation-Linear Differential Equation of First 
order 

https://youtu.be/bJ1TqnXV_D8  

7 Lecture 6 Ordinary Differential Equation-Bernoulli's Equation of First order https://youtu.be/ua1Y_awO0Bo  

8 Lecture 7 
Ordinary Differential Equation-Exact differential Equation of First 
order and First Deg 

https://youtu.be/DkztYqeADIE  

9 Lecture 8 
Ordinary Differential Equation-Non Exact differential Equation of 
First order 

https://youtu.be/Gw3xu3NzlX4  

10 Lecture 9 
Ordinary Differential Equation-Non Exact differential Equation of 
First order 

https://youtu.be/OnaKpEdKKLM  

11 Lecture 10 
Ordinary Differential Equation-Non Exact differential Equation of 
First order 

https://youtu.be/XCn6UXbyYtc  

12 Lecture 11 
Ordinary Differential Equation-Non Exact differential Equation of 
First order 

https://youtu.be/fDrfqG9pCLk  

13 Lecture 12 Ordinary Differential Equation-Solve by Inspection Method https://youtu.be/iOpkpv_cE68  

14 Lecture 13 
Ordinary Differential Equation-First Order and Higher degree 
Solvable for p 

https://youtu.be/vZkz5RqswLk  

15 Lecture 14 
Ordinary Differential Equation-First Order and Higher degree 
Solvable for y 

https://youtu.be/EU93LOvQoCw  

16 Lecture 15 
Ordinary Differential Equation-First Order and Higher degree 
Solvable for x 

https://youtu.be/GkxjRCx2Qdk  

17 Lecture 16 
Ordinary Differential Equation-First Order and Higher degree 
equation Clairaut's Equation 

https://youtu.be/1tkpbmKnI2Q  

18 Lecture 1 
Linear Differential Equations of Higher order with constant 
coefficients (Updated) 

https://youtu.be/pqbDwzswUOA  

19 Lecture 2 
Linear Differential Equations of Higher order with constant 
coefficients (updated) 

https://youtu.be/me2Y7Rckj8c  

20 Lecture 3 
Linear Differential Equations of Higher order with constant 
coefficients (Updated) 

https://youtu.be/cge0suZ-rkA  

21 Lecture 4 
Linear Differential Equations of Higher order with constant 
coefficient (Updated) 

https://youtu.be/VJ2_8ZfduoM  

22 Lecture 5 
Linear Differential Equations of Higher order with constant 
coefficient (Updated) 

https://youtu.be/EU0Kjre-2ow  

23 Lecture 6 
Linear Differential Equations of Higher order with constant 
coefficient (Updated) 

https://youtu.be/Yh-oNF2_qRs  

24 Lecture 1 Homogeneous Linear Differential Equation of Higher Order in Hindi https://youtu.be/s-JdP_ohMmA  

25 Lecture 2 Homogeneous Linear Differential Equation of Higher Order in Hindi https://youtu.be/Abyz2W7aYQQ  

26 Lecture 1 Simultaneous Ordinary Differential Equations in Hindi https://youtu.be/nyxipXkzCfo  
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Method 1: When Q = eax 

(i).  
1 1

, when ( ) 0
( ) ( )

a x a xe e f a
f D f a

   

(ii). 
1 1

.1 , when ( ) 0
( ) ( )

a x a xe e f a
f D f D a

 
  

 
 

(iii). 

 

1
, when ( ) 0

( )

a x a xx
e e f a

f D
f D

D

 
 

  
 
 

 

(iv). 

 

1
, when ( ) 0

( )

n
a x a x

n

n

x
e e f a

f D
f D

D

 
 
  
 
 
 

 

Problem 1  Solve:  2 23 5 xD D y e    

Solution: Given,  2 23 5 xD D y e         … (1) 

The A.E. equation is,  

    
2 3 5 0m m    

         
23 3 4 1 5 3 9 20

2 1 2
m

       
 


 

         
3 11

2 2
m i    

           
 3 / 2

1 2
11 11

. . cos sin
2 2

x
C F e c x c x

     
        

     

 

 

Now,   
 

2 2

2 2

1 1
. .

3 5 2 3 2 5

x xP I e e
D D

 
   

 

   
2

. .
15

xe
P I   

The required solution is,  

  . . . .y C F P I   

  
 

2
3 / 2

1 2
11 11

cos sin
2 2 15

x
x e

y e c x c x
     

         
     

    Answer 

Problem 2 Solve:  2 23 2 xD D y e    

Solution: The A.E. is  
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     3 2 2

1 2

1 4 2
2

9 3 3

x xx
y c xc e x e

 
      

 
    Answer 

 

 

 

 

Solve the following differential Equations: 

1. 
2 2( 4)D y x      [Answer: 2

1 2
1 1

cos 2 sin 2
4 2

y c x c x x
 

    
 

] 

2. 
3 2

2

3 2
3 2

d y d y dy
x

dxdx dx
      [Answer: 

2 3 2
1 2 3

1
2 9 21

12

x xy c c e c e x x x        
 

] 

3. 
2

2

2
2 2

d y dy
y x x

dxdx
       [Answer:   2

1 2 2 2xy c xc e x x     ] 

 

Lecture-11 

Method 3:  When Q = Sinax or Cosax 

(i) . 
2

2 2

1 1
sin cos sin cos , When ( ) 0

( ) ( )
ax or ax ax or ax f a

f D f a
  


 

(ii). 2

2 2

1
sin cos , When  ( ) 0

2

x
ax ax f a

aD a
   


 

(iii). 2

2 2

1
cos sin , When ( ) 0

2

x
ax ax f a

aD a
  


 

Problem 1 Solve the differential equation  

   
2( 1) sinD D y x             

Solution:  Given differential equation is  

     
2( 1) sinD D y x   , Here, 

d
D

dx
  

The A.E. is,  

  
2 1 0m m    

  
1 1 4 1 3 1 3

2 2 2 2

i
m i

    
      

 
/2

1 2
3 3

. . cos sin
2 2

xC F e c x c x
    

        
     

 

Now,       
2 2

1 1
. . sin sin

1 1 1
P I x x

D D D
 

    
 

         
1

sin cosx x
D

    
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        1 2
1

sin sin cos
2 2

x x
y c xc e x x x          Answer 

 

 

 

Solve the following differential Equations: 

1. 
2

2
3 2 xd y dy

y x e
dxdx

      [Answer: 
2

2
1 2

2

x x x x
y c e c e e x

 
    

 
 

] 

2. 
2

2
2 sinxd y dy

y x e x
dxdx

      [Answer:    1 2 sin 2cosx xy c xc e e x x x    ] 

3. 
2( 4 3) 2 3 sinx xD D y x e e x     [Answer:    3 2

1 2
3

2cos sin
2 5

x
x x xe

y c e c e x x e x x      ] 

Method 6:  Special Condition 

(i).   
1 1 1

sin . . (cos sin ) . .
( ) ( ) ( )

m m m ai xx ax I P x ax i ax I P x e
f D f D f D

   
     

   
 

(ii).   
1 1 1

cos . . (cos sin ) . .
( ) ( ) ( )

m m m a i xx ax R P x ax i ax R P x e
f D f D f D

   
     

   
 

Where m ≥ 1 and m is positive integer. 

(iii).  
1 x xQ e e Q dx

D

 
   

(iv).  
1 x xQ e e Q dx

D

 
    
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9 Lecture 8 
Ordinary Differential Equation-Non Exact differential Equation of 
First order 

https://youtu.be/Gw3xu3NzlX4  

10 Lecture 9 
Ordinary Differential Equation-Non Exact differential Equation of 
First order 

https://youtu.be/OnaKpEdKKLM  

11 Lecture 10 
Ordinary Differential Equation-Non Exact differential Equation of 
First order 

https://youtu.be/XCn6UXbyYtc  

12 Lecture 11 
Ordinary Differential Equation-Non Exact differential Equation of 
First order 

https://youtu.be/fDrfqG9pCLk  

13 Lecture 12 Ordinary Differential Equation-Solve by Inspection Method https://youtu.be/iOpkpv_cE68  

14 Lecture 13 
Ordinary Differential Equation-First Order and Higher degree 
Solvable for p 

https://youtu.be/vZkz5RqswLk  

15 Lecture 14 
Ordinary Differential Equation-First Order and Higher degree 
Solvable for y 

https://youtu.be/EU93LOvQoCw  

16 Lecture 15 
Ordinary Differential Equation-First Order and Higher degree 
Solvable for x 

https://youtu.be/GkxjRCx2Qdk  

17 Lecture 16 
Ordinary Differential Equation-First Order and Higher degree 
equation Clairaut's Equation 

https://youtu.be/1tkpbmKnI2Q  

18 Lecture 1 
Linear Differential Equations of Higher order with constant 
coefficients (Updated) 

https://youtu.be/pqbDwzswUOA  

19 Lecture 2 
Linear Differential Equations of Higher order with constant 
coefficients (updated) 

https://youtu.be/me2Y7Rckj8c  

20 Lecture 3 
Linear Differential Equations of Higher order with constant 
coefficients (Updated) 

https://youtu.be/cge0suZ-rkA  

21 Lecture 4 
Linear Differential Equations of Higher order with constant 
coefficient (Updated) 

https://youtu.be/VJ2_8ZfduoM  

22 Lecture 5 
Linear Differential Equations of Higher order with constant 
coefficient (Updated) 

https://youtu.be/EU0Kjre-2ow  

23 Lecture 6 
Linear Differential Equations of Higher order with constant 
coefficient (Updated) 

https://youtu.be/Yh-oNF2_qRs  

24 Lecture 1 Homogeneous Linear Differential Equation of Higher Order in Hindi https://youtu.be/s-JdP_ohMmA  

25 Lecture 2 Homogeneous Linear Differential Equation of Higher Order in Hindi https://youtu.be/Abyz2W7aYQQ  

26 Lecture 1 Simultaneous Ordinary Differential Equations in Hindi https://youtu.be/nyxipXkzCfo  

27 Lecture 2 Simultaneous Ordinary Differential Equations in Hindi https://youtu.be/JL9eJxw5V0g  
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