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BACHELOR’S DEGREE PROGRAMME 

(BDP)  

Term-End Examination 

June, 2022 

(MATHEMATICS) 

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 calculators 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 :  

5×2=10 

(i) The IVP 2xy y   ,  0 2y   has a 

unique solution. 
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(ii) The differential equation : 

   2 22 2 0xx xy yy yy u xy u x u yu   

is elliptic for 0, 0x y  . 

(iii) The differential equation : 

 2 2 0xy x dx yx dy     

is not exact. 

(iv) The equation xpq yq yz   is a linear  

P. D. E. 

(v) The differential equation : 

u u
y x xyu x

x y

 
  

 
  

is an example of a non-homogeneous first 

order linear partial differential equation. 

2. (a) Solve the equation : 3 

      22 sin cos 0xy x dx x y dy  

(b) Use the method of undetermined 

coefficients to find the general solution of 

the differential equation : 4 

          
2

2
3 2 3 10 cos 3xd y dy

y e x
dxdx

  

(c) Solve the differential equation : 3 

2 ln
dy y

y x
dx x

   
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3. (a) Use the method of variation of parameters 

to solve the differential equation : 5 

    23 2 30 xy y y e   

(b) Find the integral curves of the differential 

equations : 5 

dx dy dz

y z y x y
 

 
 

4. (a) Find the complete integral of the 

differential equation : 5 

2p px q z    

(b) Solve the differential equation : 5 

           
  

22 2 ' 2 'D 2 DD + D D + 3 D 'x xy y x y
y

z
x

  

5. (a) Solve the Laplace equation : 

2 2

2 2
0

dx y

   
 


 

satisfying the boundary conditions : 6 

0,   when y     

0,  when 0x    

0,   when 1x    

,x   when  0,y       0 1x  
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(b) Solve :  4 

 4 3 2 2 2D 2D 3D 3 4 sinxy x e x       

6. (a) Verity that the differential equation :     

                 2 22 2 2 1x xy xz    2 0dx dy zdz  

is integrable. Find its integral using the 

method of solving Pfaffian differential 

equations. 6 

(b) Solve the differential equation : 4 

                      
2 33 2 ' ' 'D D D DD D cos 2yz e x  

7. (a) In a certain culture of bacteria the number 

of bacteria increased six fold in 10 hours. 

How long will it take for the population to 

double ? Justify. 5 

(b) Find the solution of the equation :  

   
z z

y z z x x y
x y

 
    

 
  

with 0z   at 1xy  . 5 
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(i) 

(ii) 

(iii) 

5×2=10

(i)  2, 0 2xy y y   
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(ii)

   2 22 2 0xx xy yy yy u xy u x u yu , 

0, 0x y 

(iii) 

 2 2 0xy x dx yx dy    

(iv) xpq yq yz  P. D. E.

(v)

u u
y x xyu x

x y

 
  

 
 

      22 sin cos 0xy x dx x y dy  
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   
2

2
3 2 3 10 cos 3xd y dy

y e x
dxdx

 

  2 ln
dy y

y x
dx x

 

    23 2 30 xy y y e  

dx dy dz

y z y x y
 

 
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2p px q z    

    2 2 2 2D 2 DD + D D + 3 Dx xy y x y
y

z
x

  

2 2

2 2
0

dx y

   
 


 

]

0,  y  

0,  0x 

0,  1x 

,x   0,y  0 1x
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 4 3 2 2 2D 2D 3D 3 4 sinxy x e x    

 2 22 2 2 1x xy xz     2 0dx dy zdz  

    
2 33 2 ' ' 'D D D DD D cos 2yz e x  

]
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   
z z

y z z x x y
x y

 
    

 
 

1xy  0z  ]
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