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BACHELOR’S DEGREE PROGRAMME 

(BDP)  

Term-End Examination 

December, 2023 

MTE-08 : DIFFERENTIAL EQUATIONS  

Time : 2 Hours     Maximum Marks : 50 

Note : (i) Question No. 1 is compulsory. 

 (ii)  Answer any four questions from the 

remaining Question Nos. 2 to 7. 

 (iii) Use of calculator is not allowed. 

1. State whether the following statements are 

True or False. Justify your answer with the 

help of a short proof or a counter-example :  

2×5=10 

(i) The solution of initial value problem : 

dy
y

dx
  with  0 1y   

exists and is unique. 
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(ii) The orthogonal trajectories of all the 

parabolas with vertices at the origin and 

foci on the x-axis is 2 22y x c  . 

(iii)      
2 2 22 2 2 2 0x dx y dy z dz xy dx dy     

is a first order, first degree differential 

equation. 

(iv) The partial differential equation 

 


  


sin , ,yu
u e x u u x y

x
 is quasi-linear. 

(v) The partial differential equation : 

 
2 2 2

2

2 2
1 2 0

u u u
x y

x yx y

  
   

  
  

 is elliptic for all  ,x y  inside the circle 

2 2 1x y  . 

2. (a) Solve :  4 

2 2 26 0x p xyp y    

(b) Solve :  6 

     2 2 2 0y yz dx z zx dy y xy dz         

3. Using the transformation 2 2X, Yx y   reduce 

the p. d. e.  2 2 2 2 2 2 2 2 0x q x y p q x y     to a 

form    P, X Q, Yf g , where P ,Q
z z

x y

 
 
 

. 

Obtain the complete integral of the resulting 

equation.  10 
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4. (a) Use the method of variation of parameters 

to solve the equation : 5 

2(D  – 2D) sinxy e x  

(b) Find the integral surface of the p. d. e. : 

2 2 2 0x p y q z   , 

 which passes through the hyperbola 

, 1xy x y z   . 5 

5. (a) Solve the equation : 4 

      

 
  

 
2

,
1

dy x
y x y

dx x  
  0 1y   

(b) A tightly stretched string with fixed end 

points 0x   and x l  is initially in a 

position given by 
3

0 sin
x

y y
l

 
  

 
. If it is 

released from rest from this position, then 

formulate the problem to find the 

displacement  ,y x t . 6  

6. (a) Find a particular integral of : 3 

       2 2 2 3D DD 2D 2D+ 2D x yz e         



 [ 4 ] MTE–08 

   

(b) Solve the following differential equation by 

reducing it to normal form using change of 

dependent variable : 7 

                
 

     
 

2
2

2 2

2
2 1 , 0xd y dy

x xy x e x
dxdx x

 

7. (a) Solve :  5 

   
2 2D 3D 2 2 sin 2xz e y x      

(b) Solve the differential equation : 5 

               4 4 4D sin , anda y x bx a b  constants. 
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(i) 

(ii) 

(iii) 

2×5=10

(i)  , 0 1
dy

y y
dx

 
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(ii) x

2 22y x c   

(iii)      
2 2 22 2 2 2 0x dx y dy z dz xy dx dy   

 

(iv) 

 


  


sin , ,yu
u e x u u x y

x  

(v)

 
2 2 2

2

2 2
1 2 0

u u u
x y

x yx y

  
   

    

2 2 1x y   ,x y

2 2 26 0x p xyp y    

              
     2 2 2 0y yz dx z zx dy y xy dz       
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2 2X, Yx y 

 
 2 2 2 2 2 2 2 2 0x q x y p q x y   

  

   P, X Q, Yf g

] P ,Q
z z

x y

 
 
 

 2D 2D sinxy e x 

2 2 2 0x p y q z    

, 1xy x y z  

 
2

, 0 1
1

dy x
y x y y

dx x

 
   

 
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0x  x l

3
0 sin

x
y y

l

 
  

 

]

 ,y x t

 2 2 2 3D DD 2D 2D+2D x yz e      

                    
 

     
 

2
2

2 2

2
2 1 , 0xd y dy

x xy x e x
dxdx x

 

       
2 2D 3D 2 2 sin 2xz e y x     

  4 4 4D sina y x bx    

] a b 

MTE–08   


