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K-wefvM 

 

1|  (K) 0 0( ) ( , ), ( )y x f x y y x y    Avw`gvb mgm¨vi wcKv‡W©i m~ÎwU †jL| 

[Write down the Picard’s formula for the IVP 

0 0( ) ( , ), ( )y x f x y y x y   .]  

 (L) { ( , ) : | 1| 3, | | 2}R f x y x y     Øviv ewY©Z AvqZvKvi AÂjwU A¼b 

Ki| [Draw the rectangular region { ( , ) : | 1| 3, | | 2}R f x y x y    .] 

 

 (M) 

0 1

4 0

 
 
 

 g¨vwUª·wUi AvB‡Mb gvb wbY©q Ki| [Find the eigen values 

of the matrix 
0 1

4 0

 
 
 

.]  

 (N) GKwU g¨vwUª‡·i bg© msÁvwqZ Ki| [Define the norm of a matrix.] 

 (O) AmxgZUxq myw ’̄wZi msÁv `vI| [Devine asymptotic stability.] 

 

 (P) GKwU Aš—iK mgxKiY KLb `„pfv‡e myw¯’Z n‡e? [When a solution of a 

differential equation will strongly stable?]  

 (Q) †hvMR Aš—iK mgxKiY Kx? [What is integro-differential equation?] 

 

 (R) cÖ_g cÖKv‡ii †d«Wnj&g mgxKi‡Yi mvaviY AvKvi †jL| [Write the 

Fredholm integral equation of first kind.]  

 (S) cÖwZmg Kv‡b©j msÁvwqZ Ki| [Define symmetric Kernel.] 

 

 (T) cybive„Ë Kv‡b©j I wiRj‡f›U Kv‡b©‡ji g‡a¨ m¤úK© †jL| [Write down 

the relation between iterated Kernel and resolvent Kernel.] 

 

 (U) dvsk‡bi jvw¤̂K †mU Kx? [What do you mean by orthogonal set of 

a function?] 

 (V) Strum-Liouville mgm¨v Kx? [What is Sturm-Liouville problem?] 

 

L-wefvM 

2| Avw`gvb mgm¨v 
3 , (0) 1

dy
xy y

dx
   Gi mgvav‡bi Aw¯—Z¡kxjZv I Abb¨Zv 

Av‡jvPbv Ki| [Discuss the existence and uniqueness of the solution 

of the IVP 3 , (0) 1
dy

xy y
dx

  .]  

3| cÖgvY Ki †h, mggvwÎK †f±i mgxKiY ( )
dx

A t x
dt

  Gi m  msL¨K 

mgvav‡bi †hvMvkªqx mgv‡ek I Aš—iK mgxKiYwUi mgvavb n‡e| [Prove that 

a linear combination of m  solutions of the homogeneous vector 

differential equation ( )
dx

A t x
dt

  is also a solution of it.] 

 

4| wcKv‡W©i ch©vqµwgK Avmbœ gvb c×wZ e¨vL¨v Ki| [Explain the Picard’s 

method of successive approximation.]  

5| 

1 1 1

( ) 1 3 1

3 1 1

x t x

  
 

   
   

 mgxKiYwUi k~b¨ mgvav‡bi myw¯’wZË¡ cix¶v Ki| 

[Examine the uniform stability of the zero solution of 

1 1 1

( ) 1 3 1

3 1 1

x t x

  
 

   
   

.]  

6| †`LvI †h, 
2 3/2( ) (1 )u x x    n‡jv 

2 20

1
( ) ( )

1 1

x y
u x u y dy

x x
 

   

mgxKi‡Yi GKwU mgvavb| [Show that, 2 3/2( ) (1 )u x x    is a solution 

of 
2 20

1
( ) ( )

1 1

x y
u x u y dy

x x
 

  .]  
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7| wb‡Pi †d«Wnj&g mgxKiYwU mgvavb Ki [Solve the Fredholm equation]: 

  

1

0

1 1 1
( ) ( )

2 2 2

tx t e e x s ds       

8| †`LvI †h, 0x x    Gi k~b¨ mgvavb mylgfv‡e myw¯’Z wKš‘ AmxgZUxqfv‡e 

myw¯’Z bq| [Prove that the zero solution of 0x x    is uniformly 

stable, but not asymptotically stable.]  

9| 0, (0) 0, ( ) 0, 0y y y y r        Sturm-Liouville mgm¨vwUi 

AvB‡Mb gvb I AvB‡Mb dvskb wbY©q Ki| [Find the eigen values and 

eigen functions of the Sturm-Liouville problem 

0, (0) 0, ( ) 0, 0y y y y r       .]  

 

M-wefvM 

10| Kwm-wcqv‡bv Aw¯—Z¡ev` Dccv`¨ eY©bv I cÖgvY Ki| [State and prove 

Cauchy-Peano existence theorem.]  

11| wcKv‡W©i ch©vqµwgK Avmbœgvb c×wZ e¨envi K‡i , (0) 2
dy

y y
dx

    

Avw`gvb mgm¨vwU mgvavb Ki| [Using Picard’s method of successive 

approximation solve the IVP , (0) 2
dy

y y
dx

   .]  

12| eY©bvmn civwgwZ cwieZ©b m~ÎwU cÖgvY Ki| [State and prove variation of 

parameters formula.]  

13| Aš—iR I †hvMR mgxKi‡Yi g‡a¨ m¤úK© cÖwZôv Ki| [Establish the 

relation between differential and integral equation.] 

 

14| 
0

( ) cos( ) ( )
r

t t s s ds     mgxKiYwUi AvB‡Mb gvb I AvB‡Mb dvskb 

wbY©q Ki| [Find the eigen values and eigen functions of the equation 

0
( ) cos( ) ( )

r

t t s s ds    .]  

15| mgvavb Ki [Solve]: 
2

2

20

1
( ) 1 ( )

1

t t
x t t x s ds

s


  

   

16| Voltera Gi wØZxq cÖKv‡ii †hvMRxKiY mgxKi‡Yi Abb¨ mgvavb we`¨gvbZvi 

kZ©mg~‡ni eY©bv I cÖgvY `vI| [State and prove the conditions for 

which Voltera integral equation of second kind has a unique 

solution.]  

17| 
2 sin , (0) (1), (0) (1)y r y rx y y y y       mxgvgvb mgm¨vi Rb¨ GKwU 

Green dvskb MVb Ki| [Using Green’s functions solve the BVP 

2 sin , (0) (1), (0) (1)y r y rx y y y y      .]  
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