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BACHELOR’S DEGREE PROGRAMME 
(BDP)  

Term-End Examination 
December, 2024 

(ELECTIVE COURSE : MATHEMATICS) 

MTE-08 : DIFFERENTIAL EQUATIONS  

Time : 2 Hours     Maximum Marks : 50 

Note : (i) Question No. 1 is compulsory. 
 (ii)  Answer any four questions from 

Question Nos. 2 to 7. 
 (iii) Use of calculator is not allowed. 
 (iv) Symbols have their usual meanings. 

1. State whether the following statements are 
True or False. Justify your answer with the 
remaining help of a short proof or a counter-
example :  2×5=10 

(i) = π + πcos siny a x b x  is a solution of the 

differential equation 2 0y y′′ + π = . 
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(ii) The differential equation : 

       3 3 0+ + =xx xy xyu yu u ,   0y ≠  

is parabolic. 

(iii) The differential equation : 

( ) ( )2 3 22 cos 3 sin 0x y x y dx x x y y dy+ + − − =  

is not exact.  

(iv) The partial differential equation : 

( )2 2
x yyu xu xy x y+ = −   

is a first order linear partial differential 
equation.  

(v) If 1 2, ,......., ny y y  are solutions of an thn  

order linear differential equation, then : 

1 1 2 2 ........ n ny c y c y c y= + + +   

is also a solution. 

2. (a) Solve the differential equation : 3 

         ( )− + =2 2sin 2 cos 0y x dx y x dy  

(b) Use the method of variation of parameters 
to find the general solution of the 
differential equation : 4 

3 2
1

x

x
ey y y

e
′′ ′− + =

+
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(c)  Solve the differential equation : 3 

( ) 2 31 xy x y e y′ + + =   

3. (a) Use the method of undetermined 

coefficients to find the general solution of 
the differential equation : 4 

212 4 xy y y e′′ ′+ − =   

(b) Find an integrating factor and solve the 
differential equation : 3 

              ( ) ( )4 3 42 2 4 0y y dx xy y x dy+ + + − =  

(c) Solve the differential equation : 3 

2 2= − +
dyx y x y
dx

  

4. (a) Solve the differential equation : 3 

22y px xp= −   

(b) Solve the differential equation : 4 
2

2 3
2 + − =

d y dyx x y x
dxdx

 

(c) Find the integral curves of the differential 
equations : 3 

dx dy dz
cy bz az cx bx ay

= =
− − −
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5. (a) Form a partial differential equation from 

( )22 2 2tan+ = − αx y z c . 3 

(b) Find the complete integral of the partial 
differential equation : 4 

2 2 2− =y zp x zq x y   

(c) Solve the partial differential equation : 3 

( )22D 3DD +2D′ ′+ = +z x y   

6. (a) Find the complete integral of the 
differential equation : 3 

2 2p q x y− = +   

(b) Find the general solution of the differential 
equation : 4 

2 siny y y x x′′ ′+ − = +   

(c) Find the orthogonal trajectories of the 

family of parabolas 2y cx= . 3    

7. (a) Find the solution of the equation : 

               ( ) ( ) ( )2 2 2 2+ − + = −x yx y u u y x u u x y u   

with 1u =  on 0x y+ = . 4 
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(b) Find the solution of the one-dimensional 
wave equation : 

2 2

2 2 2
1z z

x c t
∂ ∂

=
∂ ∂

  

satisfying the boundary conditions 

( ) ( )0, 0 ,z t z a t= = , where a is constant. 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 [ 6 ] MTE–08 

C–2448/MTE–08   

      MTE–08 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 
(,sfPNd ikB~;Øe % xf.kr) 

,e- Vh- bZ--08 % vody lehdj.k 

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

uk sV % (i) iz'u la- 1 vfuok;Z gSA  
 (ii) iz'u la- 2 ls 7 rd fdUgha p kj iz'uksa ds 

mÙkj nhft,A 
 (iii) dSYdqysVj ds iz;ksx dh vuqefr ugha gSA 

 (v) izrhdksa ds vius lkekU; vFkZ gSaA 

1- crkb, fd fuEufyf[kr dFku lR; gSa ;k vlR;A 

laf{kIr miifÙk vFkok izfrmnkgj.k dh lgk;rk ls 

vius mÙkj dh iqf"V dhft, % 2×5=10 

(d) vody lehdj.k 2 0y y′′ + π =  dk ,d gy 

= π + πcos siny a x b x  gSA 

([k) vody lehdj.k %  

      3 3 0,+ + =xx xy xyu yu u     0≠y     

ijoyf;d gSA 
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(x) vody lehdj.k % 

              ( ) ( )2 3 22 cos 3 sin 0x y x y dx x x y y dy+ + − − =
 

;FkkrFk ugha gSA 

(?k) vkaf'kd vody lehdj.k % 

( )2 2
x yyu xu xy x y+ = −

 
,d izFke dksfV jSf[kd vkaf'kd vody 

lehdj.k gSA 

(Ä) ;fn 1 2, ,......., ny y y  n oha dksfV ds jSf[kd 

vody lehdj.k ds gy gSa] rks  

          1 1 2 2 ........ n ny c y c y c y= + + +   

Hkh ,d gy gSA 

2- (d) vody lehdj.k % 

( )− + =2 2sin 2 cos 0y x dx y x dy
 

dks gy dhft,A 3 

([k) izkpy fopj.k fof/ dk iz;ksx djds vody 

lehdj.k % 4 

3 2
1

x

x
ey y y

e
′′ ′− + =

+  
dk O;kid gy Kkr dhft,A 

(x) vody lehdj.k % 

( ) 2 31 xy x y e y′ + + =  
dks gy dhft,A 3 
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3- (d) vfu/kZfjr xq.kkad fof/ dk iz;ksx djds vody 

lehdj.k % 

212 4 xy y y e′′ ′+ − =  
dk O;kid gy Kkr dhft,A 4 

([k) vody lehdj.k % 

          ( ) ( )4 3 42 2 4 0y y dx xy y x dy+ + + − =
 

ds ,d lekdyu xq.kd Kkr dhft, vkSj gy 

dhft,A  3 

(x) vody lehdj.k % 

2 2= − +
dyx y x y
dx  

dks gy dhft,A 3 

4- (d) vody lehdj.k % 

22y px xp= −  
dks gy dhft,A 3 

([k) vody lehdj.k % 

2
2 3

2 + − =
d y dyx x y x

dxdx  
dks gy dhft,A 4 
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(x) vody lehdj.kksa % 

dx dy dz
cy bz az cx bx ay

= =
− − −  

ds lekdy oØ Kkr dhft,A 3 

5- (d)  ( )22 2 2tan+ = − αx y z c  ls ,d vkaf'kd 

vody lehdj.k cukb,A 3 

([k) vkaf'kd vody lehdj.k % 

2 2 2− =y zp x zq x y  
dk laiw.kZ lekdy Kkr dhft,A 4 

(x) vkaf'kd vody lehdj.k % 

( )22D 3DD +2D′ ′+ = +z x y
 

dks gy dhft,A 3 

6- (d) vody lehdj.k % 

2 2p q x y− = +  
dk laiw.kZ lekdy Kkr dhft,A 3 

([k) vody lehdj.k % 

2 siny y y x x′′ ′+ − = +  
dk O;kid gy Kkr dhft,A 4 
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(x) ijoy; ds ifjokj 2y cx=  ds yEcdks.kh; laNsnh 

(orthogonal trajectories) Kkr dhft,A 3 

7- (d) lehdj.k % 

( ) ( ) ( )2 2 2 2+ − + = −x yx y u u y x u u x y u
 

tgk¡ 0x y+ =  ij 1u =  gS] dk gy Kkr 

dhft,A  4 

([k) ifjlhek izfrca/ksa ( ) ( )0, 0 ,= =z t z a t ] tgk¡ a  

,d vpj gS] dks larq"V djus okys ,dfoeh; 

rjax lehdj.k % 

2 2

2 2 2
1z z

x c t
∂ ∂

=
∂ ∂  

dk gy Kkr dhft,A 6 
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