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BACHELOR’S DEGREE 
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Elective Course : Mathematics 

MTE-008 : 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. 

 (iv) Symbols have their usual meanings. 

1. State whether the following statements are 

True or False. Justify your answer with the 

help of a short proof or a counter-example : 

10 

(i) The degree of the differential equation 

dy a
y x

dydx

dx

   is 2. 
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(ii) The equation 
1

(log )y y c
x

   is a 

solution of the equation 
2

1

dy y

dx xy



 for 

every value of the constant c. 

(iii) The equation : 

2 2( ) ( )y zx p x yz q x y       

is a quasi linear partial differential 

equation. 

(iv) Partial differential equation : 

2 2 2

2 2
2 0

z z z

x yx y

  
  

  
 

is parabolic in 2
R . 

(v) The general solution of the equation 

2
2

2
0

d y dy
x x y

dxdx
    defined in [ 1,1]  

is given by : 

1 2
x xy c e c xe    

2. (a) Use the method of variation of 

parameters to solve the equation : 5 

2

2
(D 2D 1)

1

xe
y

x
  


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(b) Find the integral surface of the 

equation : 

 2 2 2 2( ) ( ) ( )x y z p y x z q x y z       

passing through the curve 0x y  , 

1z  .  5 

3. (a) Solve :  5 

log log 0
dx

y y x y
dy

   . 

(b) Show that the equation 2
xx tta u u  can 

be reduced to the form 0u   by the 

change of variable x at   , x at   . 

5 

4. (a) Solve the following simultaneous 

differential equations : 3 

2 22

xdx dy dz

y z y zz yz y
 

  
  

(b) Solve the heat equation 
2

2

2

u u

t x

 
 

 

subject to the following boundary and 

initial conditions : 7 

(i) (0, ) 1u t    

(ii) (1, ) 3u t    

(iii) ( , 0) sin ; 0 1
1

x
u x x


     
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5. (a) Solve the following differential equation : 

8 

2

2
( 1) 1

dy d y
x y x x

dx dx

 
     

 
 

  

(b) Eliminate the arbitrary function F from 

the following equations and obtain the 

P.D.E. : 2 

 2 2 2 2Z F( , 2 ) 0x y z z xy       

6. (a) Solve :  4 

 2 2 ,p y px y x y    and 0p     

(b) Solve :  6 

 
3 2

2 2 2 3

4 5 2
1

d y d y dy y

x dxdx dx x x
     

7. (a) Find the complete integral of the partial 

differential equation : 5 

2 2xp yq z  . 

(b) Find the complete solution of the 

following equation : 5 

 2 2(D 4D 4) cos 2xy x e x       
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 MTE–008 

Lukrd mikf/k dk;ZØe (ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 2025 

,sfPNd ikB~;Øe % xf.kr 

,e-Vh-bZ-&008 % vody lehdj.k 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % (i) iz'u la- 1 vfuok;Z gSA 

 (ii) iz'u la- 2 ls 7 rd dksbZ pkj iz'u gy dhft,A 

 (iii) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

 (iv) izrhdksa ds vius lkekU; vFkZ gSaA 

1- fuEufyf[kr dFkuksas esa ls dkSu&ls dFku lR; vkSj vlR;  

gSa \ vius mÙkj ds i{k esa laf{kIr miifÙk ;k izfr mnkgj.k 

nhft, %   10 

(i) vody lehdj.k 
dy a

y x
dydx

dx

   dh dksfV  

2 gSA 
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(ii) vpj c ds izR;sd eku ds fy, lehdj.k 

1
(log )y y c

x
  ] lehdj.k 

2

1

dy y

dx xy



 dk 

,d gy gSA 

(iii) lehdj.k 
2 2( ) ( )y zx p x yz q x y      

,d v/kZ jSf[kd vkaf'kd vody lehdj.k gSA 

(iv) vkaf'kd vody lehdj.k % 

2 2 2

2 2
2 0

z z z

x yx y

  
  

  
] 

2
R  esa ijoy;h gSA 

(v) lehdj.k 

2
2

2
0

d y dy
x x y

dxdx
   , [ 1,1]  esa 

lkekU; gy 1 2
x xy c e c xe  A 

2- (d) izkpy fopj.k fof/k ls fuEufyf[kr lehdj.k Kkr 

dhft, %  5 

2

2
(D 2D 1)

1

xe
y

x
  


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([k) fuEufyf[kr lehdj.k ds fy, oØ 0x y  , 

1z   ls xqtjus okyk lekdy lery Kkr dhft, % 

5 

 2 2 2 2( ) ( ) ( )x y z p y x z q x y z      

3- (d) gy dhft, % 5 

log log 0
dx

y y x y
dy

    

([k) n'kkZb, fd pjksa x at   ] x at    dks 

cnyus ij lehdj.k 
2

xx tta u u  dks 0u   ds 

:i esa lekuhr fd;k tk ldrk gSA 5 

4- (d) fuEufyf[kr ;qxir vody lehdj.k gy dhft, % 

3 

2 22

xdx dy dz

y z y zz yz y
 

  
 

([k) fuEufyf[kr ifjc¼ vkSj vkjafHkd izfrca/kksa ds fy, 

Å"ek lehdj.k 

2
2

2

u u

t x

 
 

 
 gy dhft, % 7 

(i) (0, ) 1u t    

(ii) (1, ) 3u t    

(iii) ( , 0) sin ; 0 1
1

x
u x x


     
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5- (d) fuEufyf[kr vody lehdj.k gy dhft, % 8 

2

2
( 1) 1

dy d y
x y x x

dx dx

 
     

 
 

 

([k) fuEufyf[kr lehdj.k ls ,sfPNd Qyu F yqIr 

dhft, vkSj P.D.E. izkIr dhft, % 2 

2 2 2 2Z F( , 2 ) 0x y z z xy      

6- (d) gy dhft, % 4 

2 2 ,p y px y x y    rFkk 0p  .s 

([k) gy dhft, % 6 

3 2

2 2 2 3

4 5 2
1

d y d y dy y

x dxdx dx x x
     

7- (d) vkaf'kd vody lehdj.k 
2 2xp yq z   dk 

iw.kZ lekdy Kkr dhft,A 5 

([k) fuEufyf[kr lehdj.k dk iw.kZ gy Kkr dhft, % 5 

2 2(D 4D 4) cos 2xy x e x      

× × × × × 

 

 

 


