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Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ̂v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M
^c* esa y?kwŸkjh ç'u ,oa [k.M ̂ l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'

consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?kwŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA
Answer the following very short-answer-type questions in one or two

sentences.        (1x10=10)

ç'u 1- Qyu 22 t
t e

−−  dk ykIykl :ikarj fyf[k,A

Write the Laplace Transform of the function 
22 t

t e
−− .

ç'u 2- 'kwU; Qyu fdls dgrs gS\
What is null function?

ç'u 3- a rFkk b dk foyksiu djds fuEu dk vkaf'kd vody lehdj.k Kkr dhft,%
Find the partial differential equation by ellimination of a and b from:

2 2( ) ( )z x a y b= − + −

ç'u 4-
2q pq p= +  dk iw.kZ gy fyf[k,A

Write the complete solution of 

2q pq p= +

 .
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Find the extremum of the following functional

2 2

1 2 1 2

2

0
( 2 )V x x x x dt

π
= + +∫

, ,

  within the boundary conditions

1(0) 0x =

, 

1( ) 1
2

x
π =

, 

2 2(0) 0, ( ) 1
2

x x
π= = −

.
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ç'u 5- vody lehdj.k 

2 2 2

2 2
2 0

z z z

x x y y

∂ ∂ ∂− + =
∂ ∂ ∂ ∂

 dk oxhZdj.k dhft, %

Classify the differential equation :  

2 2 2

2 2
2 0

z z z

x x y y

∂ ∂ ∂− + =
∂ ∂ ∂ ∂

ç'u 6- 2 2 2( ( ) ) 0'D D n z+ − =  dk iwjd Qyu fyf[k,A

Write the complementary function of 

2 2 2( ( ) ) 0'D D n z+ − =

ç'u 7- fofp= fcUnq D;k gS\
What is singular point?

ç'u 8- jksfMªxst lw= fyf[k;sA
Write Rodrigue's formula.

ç'u 9- dks.kkad Qyu dk fopj.k D;k gS\
What is the variation of Argument functions?

ç'u 10-okbLVªkl Qyu D;k gS\
What is Weirstrass function?

Section - 'B'

fuEukafdr ç'uksa ds mŸkj nhft, %

Answer the following questions :                                         (3x5=15)

ç'u 1- eku Kkr dhft, %
Find value of :

2
( .cos )

t
e tL

OR

laoyu izes; dk mi;ksx dj eku Kkr dhft, %

Find the value of the following using convolution Theorem : 2( 1)t t− ∗
ç'u 2- gy dhft, @ Solve:

2 2 2 2( ) ( ) ( )x y z p y x z q z x y+ − + = −

ç'u 3- eksUts fof/k ls gy dhft, %
Solve by Monge's method :

3pt qs q− =

OR

gy dhft,  %
Solve :

1 1( 1)( 2 3) 2 3D D D D z x y+ − + − = +

ç'u 4- laca/k dks LFkkfir dhft,%
Establish the relation :

1

2

0

1 cos
( cos )

z
J z d

z

π
θ θ −=∫

OR

ystkUMªs Qyu ds fy, fØLVksQy ladyu lw= fyf[k, rFkk fl) dhft,A
State & prove Christoffel summation formula for Legendre functions.

ç'u 5- o`Ÿk 2 2 1x y+ =  rFkk ljyjs[kk 

4x y+ =

ds chp dh y?kqŸke nwjh Kkr

dhft,A

Find the minimum distance between circle 

2 2 1x y+ =

 and straight

line :

4x y+ =

OR

Qyud 

2 2

1 2 1 2

2

0
( 2 )V x x x x dt

π
= + +∫

, ,

 ds pje dks fuEu ifjlhek

izfrca/k 

1(0) 0x =

] 

1( ) 1
2

x
π =

] 

2 2(0) 0, ( ) 1
2

x x
π= = −

 ds varxZr Kkr

dhft,A
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OR

iwoZ lekdy Kkr dhft, %
Find complete integral of :

2 2 2 2( ) 1z p z q+ =

ç'u 3- gy dhft,%
Solve :

4 4 16 log( 2 )r s t x y− + = +

OR

gy dhft,%
Solve :

4 4 4

4 4 2 2
2

z z y

x y x y

∂ ∂ ∂+ =
∂ ∂ ∂ ∂

ç'u 4- fl) dhft, fd %
Prove that :1

2 2

1

2 ( 1)
(1 )( )

2 1

'
n

n n
x P dx

n−

+− =
+∫

OR

n'kkZb;s fd %
Show that :

1 1

1
0

( ) ( )n n

n nx J x dx x J x
× + +

+=∫
ç'u 5- fuEu oØ dh fudVrk dk vUos"k.k dhft, %

Explain about closeness of the following curve  :

2

1

sin
( ) , ( ) 0, [0, ]

nx
y x y x at

n
π= = ij
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OR

iwoZ lekdy Kkr dhft, %
Find complete integral of :

2 2 2 2( ) 1z p z q+ =
ç'u 3- gy dhft,%

Solve :

4 4 16 log( 2 )r s t x y− + = +

OR

gy dhft,%
Solve :

4 4 4

4 4 2 2
2

z z y

x y x y

∂ ∂ ∂+ =
∂ ∂ ∂ ∂

ç'u 4- fl) dhft, fd %
Prove that : 1

2 2

1

2 ( 1)
(1 )( )

2 1

'
n

n n
x P dx

n−

+− =
+∫

OR

n'kkZb;s fd %
Show that :

1 1

1
0

( ) ( )n n

n nx J x dx x J x
× + +

+=∫
ç'u 5- fuEu oØ dh fudVrk dk vUos"k.k dhft, %

Explain about closeness of the following curve  :

2

1

sin
( ) , ( ) 0, [0, ]

nx
y x y x at

n
π= = ij
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Code No. : S-259(4)

OR

D;k (0,0)A  rFkk ( ,0)B a  ls gksdj tkus okys Qyud

2 2 2

0
[ ( )] ( ' )

a

I y x y y x dx= + +∫

ds pje ds fy, tSdksch izfrca/k larq"V

gksrk gSA

Passing through (0,0)A  and ( ,0)B a  .

Functional 

2 2 2

0
[ ( )] ( ' )

a

I y x y y x dx= + +∫

is the functional satisfies

Jacobi condition for extremum.

Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj nhft, %
Answer the following questions :                                             (5x5=25)

ç'u 1- lekdy lehdj.k dks gy dhft,A

Solve the integral equation 
0

( ) 2 cos( ). ( )
ttF t e t u F u du−= − −∫ .

OR

gy dhft, 2( 2) 20sin 2D D y t− − = ] 1y = − vkSj 

2Dy =

tc 

0t =

Solve 

2( 2) 20sin 2D D y t− − =

, 1y = − and 

2Dy =

, when 

0t =

ç'u 2- vody lehdj.k 

2 2z px qy p q= + +

 dk iwoZ gy Kkr dhft,A fofp=

gy Hkh Kkr dhft,A

Find complete solution of differential equation 2 2z px qy p q= + + .Also

find singular solution.

OR

pkjihV fof/k ls gy dhft, %
Solve by Charpit Method :

z pq=
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OR

D;k 

(0,0)A

 rFkk ( ,0)B a  ls gksdj tkus okys Qyud

2 2 2

0
[ ( )] ( ' )

a

I y x y y x dx= + +∫

ds pje ds fy, tSdksch izfrca/k larq"V

gksrk gSA

Passing through (0,0)A  and ( ,0)B a  .

Functional 

2 2 2

0
[ ( )] ( ' )

a

I y x y y x dx= + +∫

is the functional satisfies

Jacobi condition for extremum.

Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj nhft, %
Answer the following questions :                                             (5x5=25)

ç'u 1- lekdy lehdj.k dks gy dhft,A

Solve the integral equation 
0

( ) 2 cos( ). ( )
ttF t e t u F u du−= − −∫ .

OR

gy dhft, 2( 2) 20sin 2D D y t− − = ] 1y = − vkSj 

2Dy =

tc 

0t =

Solve 

2( 2) 20sin 2D D y t− − =

, 1y = − and 

2Dy =

, when 

0t =

ç'u 2- vody lehdj.k 

2 2z px qy p q= + +

 dk iwoZ gy Kkr dhft,A fofp=

gy Hkh Kkr dhft,A

Find complete solution of differential equation 2 2z px qy p q= + + .Also

find singular solution.

OR

pkjihV fof/k ls gy dhft, %
Solve by Charpit Method :

z pq=
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