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K-wefvM 
 

1|  K) KLb ( , )f x y  dvskb wjcwmR kZ© wm× Ki‡e? [When does ( , )f x y  
 

 L) †Kvb k‡Z© 0 0( ) ( , ), ( )y x f x y y x y′ = =  Avw`gvb mgm¨vwUi Abb¨ mgvavb 
Av‡Q? [In what condition, the IVP 0 0( ) ( , ), ( )y x f x y y x y′ = =  has a 
unique solution?]  

 M) 0 0( ) ( , ), ( )y x f x y y x y′ = =  Avw`gvb mgm¨vi wcKv‡W©i m~ÎwU wjL| 
[Write down the Picard’s formula for the IVP 

0 0( ) ( , ), ( )y x f x y y x y′ = = .]  
 N) †f±i dvskb 1 2, , , nΦ Φ Φ  Gi ibw¯‹qvb Kx? [What is the 

 O) ( ) ( ) ( )t A t t′ =x x   Gi †gŠj g¨vwUª· Kx? [What is the fundamental 
matrix of ( ) ( ) ( )t A t t′ =x x ?] 

 P) ( ) ( , )x t f t x′ =  mgxKi‡Yi myw ’̄Z mgvav‡bi msÁv `vI| [Define the 
stable solution of the equation ( ) ( , )x t f t x′ = ] 

  
wKbv? [Is the solution uniformly stable of a differential equation, 

 
 

 T) A‰iwLK †hvMR mgxKiY Kx? [What is non-linear integral 
equation?] 

 U) e¨wZµgx †hvMR mgxKi‡Yi cwiPq wjL| [Write the identity of the 
singular integral equation.]  

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

 

L-wefvM 

2|  21 , (0) 0dx x x
dt

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

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

the initial value problem 21 , (0) 0dx x x
dt

= + = .] 

3|  ( )A t′ =x x  mgxKiY †Rv‡Ui GK †mU †gŠj mgvavb wbY©q Ki, †hLv‡b 

4 3
2 1

A
− 

=  − 
 Ges ( )t=x x | [Find a fundamental set of solutions 

of the system of equations ( )A t′ =x x  where 
4 3
2 1

A
− 

=  − 
 and 

( )t=x x ] 
4|  †hvwRZ wP‡ýi Aax‡b GKwU dvsk‡bi Aš—ixKi‡Yi e¨vL¨v `vI Ges Aš—iK I 

†hvMR mgxKi‡Yi g‡a¨ m¤úK© cÖwZôv Ki| [Explain the differentiation of 
a function underan integral sign and establish a relation between 
defferential and integral equation.]  

5|  †`LvI †h, ( )
3

2 2( ) 1u x x
−

= +  n‡j 2 20

1( ) ( )
1 1

x yu x u y dy
x x

= −
+ +∫  

mgxKi‡Yi GKwU mgvavb| [Show that ( )
3

2 2( ) 1u x x
−

= +  is a solution of 

2 20

1( ) ( )
1 1

x yu x u y dy
x x

= −
+ +∫ .] 

6| mgvavb Ki [Solve]: ( )

0
( ) 1 ( )

tt t sx t e e x s ds− − −= + + ∫ . mgvav‡bi mZ¨Zv 

hvPvB Ki| [Verify your result.] 

7|  fj‡Ziv †hvMR mgxKi‡Yi 
0

( ) sin 2 ( )
x x sQ x x e Q s ds−= + ∫  Gi wiRj‡fë 

Kv‡b©j wbY©q Ki| [Find the resolvet kernel of the VIE 

0
( ) sin 2 ( )

x x sQ x x e Q s ds−= + ∫ .]  

8|  AvB‡Mbgvb I AvB‡Mb dvsk‡bi msÁv `vI Ges 

0
( ) cos( ) ( )x t s t x s ds

π
λ= +∫  †hvMR mgxKi‡Yi Rb¨ GB¸‡jv wbY©q Ki| 

[Define eigen values and eigen function and find these for 

0
( ) cos( ) ( )x t s t x s ds

π
λ= +∫ .]  

9|  wcKv‡W©i AvbyµwgK AvmbœxKiY c×wZ‡Z Avw`gvb mgm¨v 

2 , (0) 0dy x y y
dx

= + =  Gi cÖ_g wZbwU Avmbœ mgvavb wbY©q Ki| [Using 

Picard’s method of Successive approximation find the first three 

approximations to the solution of 2 , (0) 0dy x y y
dx

= + = .] 

Wronskian of the vector function Φ,Φ ,,Φ ?]

Q) GKwU Aš—iK mgxKi‡Yi mgvavb „̀pfv‡e myw ̄ ’Z n‡j, mylg myw ̄ ’Z n‡e

R) cv_©K ̈  Kv‡b©j Kx?
S) cÖwZmg Kv‡b©‡ji msÁv `vI|
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M-wefvM 

10|  { }0 0( , ) : , , 0, 0R t x t t a x x b a b= − ≤ − ≤ > >  GjvKvq ( , )f t x  

Awew”Qbœ Ges x  Gi mv‡c‡¶ wjcwmR| †`LvI †h, 0t  Gi GKwU cÖwZ‡e‡k 

Avw`gvb mgm¨v 0 0( , ), ( )x f t x x t x′ = =  Gi Abb¨ mgvavb we`¨gvb| 

[Suppose that ( , )f t x  is continuous and Lipschitz with respect to x  

in { }0 0( , ) : , , 0, 0R t x t t a x x b a b= − ≤ − ≤ > > . Show that the IVP 

0 0( , ), ( )x f t x x t x′ = =  has a unique solution on a neighborhood of 

0.t ]  

11|  ( )tx  GKwU n  †f±i Ges 1 2( , )t t  e¨ewa‡Z ( )A t  Awew”Qbœ n n×  g¨vwUª· 

n‡j, cÖgvY Ki †h, ( ) ( ) ( )t A t t′ =x x  Gi mKj mgvav‡bi †mU n  gvÎvi 

GKwU †hvMvkªqx RMr MVb K‡i| [Prove that the set of all solution of 
( ) ( ) ( )t A t t′ =x x  where ( )tx  is an n -vector and ( )A t  is a 

continuous n n×  matrix function on some interval forms a linear 
space of dimension n .] 

12|  eY©bvmn civwgwZ cwieZ©b m~Î cÖgvY Ki| [State and prove the variation 
of constant formula.] 

13|  

1 0 0
2 1 2
3 2 1

− 
 ′ = − − 
 − − − 

x x  mgxKi‡Yi mgvavb¸wj myw ’̄Z, Aw ’̄Z ev 

AmxgZUxqfv‡e myw ’̄Z wKbv Zv wbY©q Ki| [Determine whether each 

solution ( )tx  of the differential equation 
1 0 0
2 1 2
3 2 1

− 
 ′ = − − 
 − − − 

x x  is 

stable, asymptotically stable or unstable.] 
14|  ( ) 2 ( ) 3 ( ) 0, (0) 1, (0) 0y x y x y x y y′′ ′ ′− − = = =  Avw`gvb mgm¨vwU‡K GKwU 

†hvMR mgxKi‡Y iƒcvš—wiZ Ki Ges GwU n‡Z Zvi mgvavb Ki| [Convert 
the IVP ( ) 2 ( ) 3 ( ) 0, (0) 1, (0) 0y x y x y x y y′′ ′ ′− − = = =  into an 
integral equation and hence solve it.]  

15|  ‡d«Wnj&‡gi wØZxq cÖKv‡ii †hvMR mgxKi‡Yi Abb¨ mgvavb we`¨gv‡bi Rb¨ 
cÖ‡qvRbxq kZ© D‡j­Lmn cÖgvY Ki| [State and prove a set of conditions 
for which Fredholm’s integral equation of the second kind has a 
unique solution.] 

16|  mgvavb Ki [Solve]: 
212
20

1( ) 1 ( ) .
1

tx t t x s ds
s

+
= + +

+∫   

17|  2 , (0) 0, (1) 0y y t y y′′ ′− = = =  mxgvgvb mgm¨vwUi MÖxb dvskb MVb Ki 

Ges GwU e¨envi K‡i Zvi mgvavb Ki| [Construct Green’s function for 
the BVP 2 , (0) 0, (1) 0y y t y y′′ ′− = = =  and use it to find its 
solutions.] 
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