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1| (K) GKwU Ave× †¶‡Î 0 0( ) ( , ), ( )′ = =y x f x y y x y  Avw`gvb mgm¨vi Rb¨ 

mgvav‡bi Aw —̄Z¡ I Abb¨Zv Dccv‡`¨i eY©bv `vI Ges Abb¨Zv Dccv‡`¨i 

cÖgvY `vI| [State and existence and uniqueness theorem for 

0 0( ) ( , ), ( )′ = =y x f x y y x y  in a bounded domain and prove the 
uniqueness theorem for it]  

 (L) 21 , (0) 0= + =
dx x x
dt

 Avw`gvb mgm¨vi mgvav‡bi Aw —̄Z¡ I Abb¨Zv 

Av‡jvPbv Ki Ges GwU mgvavb Ki| [Discuss the existence and 
uniqueness of solution of the initial value problem 

21 , (0) 0= + =
dx x x
dt

 and solve it]  

2| (K) wjcwkUm kZ© I wjcwkUm aª“eK msÁvwqZ Ki| wcKvW© c×wZi 

ch©vqµwgK Avmbœgvb e¨envi K‡i 21 , (0) 0= + =
dy xy y
dx

 Gi Z…Zxq Avmbœ 

mgvavb evwni Ki| [Define Lipschitz condition and a Lipschitz 
constant. Use Pichard’s method of successive approximations to 

find the third approximate solution 21 , (0) 0= + =
dy xy y
dx

] 

 

 (L) †gŠwjK g¨vwUª· Gi msÁv `vI| 
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11 1 3

d x X
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 Gi †gŠwjK g¨vwUª· evwni Ki| [Define a fundamental 

matrix. Find the fundamental matrix for 
5 2 2
7 0 2
11 1 3

d x X
dt
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 = − 
 − 
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x
]  

3| (K) Avw`gvb mgm¨v I †hvMR mgxKi‡Yi msÁv `vI| cÖgvY Ki †h, GKwU 

Avw`gvb mgm¨v GKwU †hvMR mgxKi‡Yi mgZzj¨| AZtci 
2 4 , (0) 1′ = + =x t x x  Avw`gvb mgm¨vwU‡K †hvMR mgxKi‡Y cwiYZ Ki| 

[Define initial value problem and integral equation. Prove that an 
initial value problem is equivalent to an integral equation. Then 

convert the initial value problem 2 4 , (0) 1′ = + =x t x x  to an integral 

equation]  

 (L) mgvavb Ki [Solve]: 
0 1 0 1

( ) ( ) , ( )
1 0 3 2

     
= + =     −     

x t x t x π  

 

4| (K) hw` mgxKiY x A x′ =  Gi (†hLv‡b ( )= ijA a  GKwU aª“eK g¨vwUª·) 

mKj g~j FYvZ¥K nq, Z‡e cÖgvY Ki †h, D³ mgxKi‡Yi mKj mgvavb 

AmxgZUxqfv‡e myw¯’Z n‡e|  

 [If all characteristic roots of A  have negative real parts, then every 

solution of x A x′ =  where ( )= ijA a  is a cosntant matrix is 

asymptotically stable]  

 (L) 

1 1 1 1
3 3 5 4

( )
8 4 4 4

15 10 11 11

− − 
 − − ′ =
 − −
 

− − 

X t X  c×wZwUi k~b¨ mgvav‡bi myw ’̄ZZ¡, 

AmxgZUxq myw ’̄ZË¡ ev Amyw ’̄ZZ¡ wbY©q Ki|  
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 [Determine the stability, the asymptotic stability or the instability of 

the system 

1 1 1 1
3 3 5 4

( )
8 4 4 4

15 10 11 11

− − 
 − − ′ =
 − −
 

− − 

X t X ]  

5| (K) wjwbqvi, bb-wjwbqvi Ges wms¸jvi †hvMR mgxKiY Gi msÁv `vI| 

†`LvI †h, ( ) = xx xeϕ  n‡jv fj‡Ziv †hvMR mgxKiY 

0
( ) sin 2 cos( ) ( )

x
x x x dϕ ξ ϕ ξ ξ= + −∫  Gi GKwU mgvavb|  

 [Define linear, non-linear and singular integral equation. Show that 
( ) = xx xeϕ  is a solution of the Voltera integral equation 

0
( ) sin 2 cos( ) ( )

x
x x x dϕ ξ ϕ ξ ξ= + −∫  ]  

 
 (L) fj‡Ziv †hvMR mgxKi‡Yi msÁv `vI| 3 2 4sin′′ ′− + =y y y x , 

(0) 1, (0) 2′= = −y y  Avw`gvb mgm¨vwU‡K GKwU wØZxq cÖKv‡ii fj‡Ziv 
†hvMR mgxKi‡Y iƒcvš—wiZ Ki Ges GwU mgvavb Ki|  

 [Define Voltera integral equation. Convert the initial value problem 
3 2 4sin′′ ′− + =y y y x , (0) 1, (0) 2′= = −y y  into a Voltera integral 

equation of second kind and solve it]  
6| (K) wØZxq cÖKv‡ii fj‡Ziv †hvMR mgxKiY- 

 
0

0 0( ) ( ) ( , ) ( ) , [ , ]= + ∈ +∫
t

t
x t f t K t s x s dx t t t a  Gi Abb¨ mgvavb 

we`¨gvbZvi cÖ‡qvRbxq kZ©vewj eY©bvmn cÖgvY Ki|  
 [State and prove the set of conditions that ensure the existence of 

unique solution of the Voltera integral equation of the second kind 

0
0 0( ) ( ) ( , ) ( ) , [ , ]= + ∈ +∫

t

t
x t f t K t s x s dx t t t a ]  

 (L) mgvavb Ki [Solve]:
2

2
20

1( ) 1 ( )
1

t tx t t x s dx
s

+
= + +

+∫   

7| (K) †h‡Kv‡bv e¨ewa‡Z wØZxq cÖKvi †d«Wnjg †hvMR mgxKiYwUi ch©vqµwgK 
cÖwZ ’̄vcb c×wZ‡Z mgvavb Ki| [In any interval solve the Fredholm 
integral equation of second kind by successive substitutions] 

 

 (L) mgvavb Ki: 
1/2

0

1( ) sin ( )
4 4

 = − + 
  ∫

tx t t ts x s ds | mgvav‡bi mZ¨Zv 

hvPvB Ki| [Solve 
1/2

0

1( ) sin ( )
4 4

 = − + 
  ∫

tx t t ts x s ds . Verify the 

reuslt]  
8| (K) 2 , (0) 0, (1) 0′′ ′− = = =y y t y y  mxgvgvb mgm¨vwUi MÖxb dvskb wbY©q 

Ki Ges Bnvi mvnv‡h¨ mgvavb Ki| [Construct Green’s function for the 
following boundary value problem 2 , (0) 0, (1) 0′′ ′− = = =y y t y y ] 

 (L) 0, (0) 0, ( ) 0y y y yλ π′′ ′+ = = =  mxgvgvb mgm¨vwUi AvB‡Mb gvb Ges 
Abymvix AvB‡Mb dvskb wbY©q Ki| [Find the eigen values and the 
corresponding eigen functions of the boundary value problem 

0, (0) 0, ( ) 0y y y yλ π′′ ′+ = = = ]  
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