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¹þãq ß h½»þ '¡' tçÞ Ày ¡âmviåÙàÊã ZàÎÂà ÑèA, âkÂÑçÞ Ñv §ýÊÂàà ¡âÂàwàuê Ñè ñ h½»þ 'r' tçÞ viåÙàÊã

ZàÎÂà h½»þ 'y' tçÞ Àãiê £ÙàÊãu ZàÎÂà ÑèÞ ñ h½»þ '¡' §ýàç yryç qÑvç Ñv §ýÊçÞ ñ

Note : Section 'A' containing 10 very short 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.

h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'(Section-'A')

âÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñâÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñâÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñâÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñâÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñ          (((((Answer the

following very short-answer-type questions.)))))    (1   (1   (1   (1   (1x10=10)10=10)10=10)10=10)10=10)

ZàÎÂà-1. ÄývÂà ( ) 1F t =  §ýà vàÃvày ÛýqàÞmÊ Öààm §ýLâk¥ ñ

Find the Laplace transform of the function 

( ) 1F t =

.

ZàÎÂà-2. ÄývÂà 

( ) sin cosF t t t=

 §ýà vàÃvày ÛýqàÞmÊ Öààm §ýLâk¥ ñ

Find the Laplace transform of the function ( ) sin cosF t t t= .

ZàÎÂà-3. âÂàÈÂà tçÞ yç a  ¡àèÊ 

b

 §ýà âwvàçqÂà §ýÊ§çý ¡àÞâÎà§ý ¡w§ýv ytã§ýÊ½à §ýà âÂàtàê½à

§ýLâk¥ ß 

z ax by ab= + +
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ZàÎÂà-4. ây÷ §ýLâk¥ (Prove that) :

( )0
0 22

1ax
e J bx dx

a b

∞ − =
+∫

OR

uâÀ nP  iàm 

n

 §ýà ¥§ý vçkàÂ»ìçþ rÑBqÀ Ñè, màç âÂàÈÂàâvâhm yÞrÞo §ýàç ây÷

§ýLâk¥ ß

If 

nP

 is a Legendre's polynomial of degree 

n

, then prove that

relation :

( ) ( )1 11 2 1 nn nn P n x P n P+ −+ = + −

ZàÎÂà-5. qáÊyãtà ZàâmrÞoàçÞ ( ) ( )0 0, 1y y π= =  mnà ÍuwÊàço 

0
1y dx

π
=∫

 §çý ¡oãÂà

ÄývÂà§ý ( )2 2

0

'I y y dx

π
 = −
 ∫  §ýà jÊt tàÂà Öààm §ýLâk¥ ñ

Find the extremal of the functional ( )2 2

0

'I y y dx

π
 = −
 ∫  under the

conditions ( ) ( )0 0, 1y y π= =  and subject to constraint 

0
1y dx

π
=∫

OR

ÀãiêwæÙà 2 24 9 36x y+ =  ¥wÞ ârÂÀä 

( )1, 0A

 §çý tÁu viäÙàt ÀåÊã Öààm §ýLâk¥ ñ

Find the shortest distance between the ellipse 2 24 9 36x y+ =  and the

point 

( )1, 0A

.

----x----
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Find the partial different equation by the elimination of a and b from :

z ax by ab= + +

ZàÎÂà-4. ytã§ýÊ½à 

2 2 2p q m+ =

 §ýà qå½àê ytà§ýv Öààm §ýLâk¥ ñ

Find the complete integral of the equation 2 2 2p q m+ = .

ZàÎÂà-5. âÂàÈÂààÞâ§ým ¡w§ýv ytã§ýÊ½à §ýà wªàJ§ýÊ½à §ýLâk¥ ß

Classify the following differential equation :

2 2 2

2 2
2 3 0

z z z

x x y y

∂ ∂ ∂+ + =
∂ ∂ ∂ ∂

ZàÎÂà-6. Ñv §ýLâk¥ (Solve) ß

2r a t=

ZàÎÂà-7.
n

J  ¡àèÊ n
J− §ýà Êàyâ§ýuÂà yåØà âvâh¥ ñ

To write the Wronskian formula of 

n
J

 and 

n
J−

.

ZàÎÂà-8. vçkàÂ»ìçþ §ýà ¡w§ýv ytã§ýÊ½à Öààm §ýLâk¥ ñ

Find out Legendre's differential equation.

ZàÎÂà-9. uâÀ wªàê 

[ ]0,1C

 qÊ ¥§ý ÄývÂà§ý ( ) ( )1

0
I y x y x dx=   ∫  qáÊsàâxm Ñè màç,

[ ]1I  §ýà tàÂà Öààm §ýLâk¥ ñ

If a functional 

( ) ( )1

0
I y x y x dx=   ∫

 is defined on the class [ ]0,1C ,

then find the value of [ ]1I .

ZàÎÂà-10.§çýÂôãu ÕàçØà §ýàç qáÊsàâxm §ýLâk¥ ñ

Define central field.

h½»þ-'y'h½»þ-'y'h½»þ-'y'h½»þ-'y'h½»þ-'y'(Section-'C')

âÂ àÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñ     (((((Answer the

following long-answer type questions.)))))           (5(5(5(5(5x5=25)5=25)5=25)5=25)5=25)

ZàÎÂà-1.

{ }sin cosL at at at−

 §ýà tàÂà Öààm §ýLâk¥ ñ

Find the value of { }sin cosL at at at− .

OR

ytà§ýv ytã§ýÊ½à ( ) ( ) ( )2

0
sin

t
y t t y u t u du= + −∫  §ýàç Ñv §ýLâk¥ ñ

Solve the integral equation ( ) ( ) ( )2

0
sin

t
y t t y u t u du= + −∫ .

ZàÎÂà-2. Ñv §ýLâk¥ (Solve) ß

p q x y z+ = + +

OR

jàÊâq¹þ âwâo yç Ñv §ýLâk¥ (Solve by Charpit's method) ß

2z pq xy=

ZàÎÂà-3. Ñv §ýLâk¥ (Solve) ß

2 2

2 2

z z
x y

x y

∂ ∂− = −
∂ ∂

OR

Ñv §ýLâk¥ (Solve) ß

2 2
2 2

2 2

z z
x y xy

x y

∂ ∂− =
∂ ∂
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h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'(Section-'B')

âÂ àÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñ     (((((Answer the

following short-answer type questions.)))))   (3  (3  (3  (3  (3x5=15)5=15)5=15)5=15)5=15)

ZàÎÂà-1. ÄývÂà ( )F t  §ýà vàÃvày ÛýqàÞmÊ Öààm §ýLâk¥, kÑàÝ 

( ) 4 , 0 1

3 , 1

t
F t

t

< <
=  >

Find the Lapalce transform of the function ( )F t , where

( ) 4 , 0 1

3 , 1

t
F t

t

< <
= >

OR

ÀÎààê¢uç â§ý { } ( ) ;
1

n at n
L t e p a

p a n
= >

− +
.

Show that { } ( ) ;
1

n at n
L t e p a

p a n
= >

− +
.

ZàÎÂà-2. Ñv §ýLâk¥ (Solve) ß

x z p y z q xy+ =

OR

qå½àê Ñv Öààm §ýLâk¥ (Find the complete integral) ß

pq xy=

ZàÎÂà-3. Ñv §ýLâk¥ (Solve) ß

2 2
2 2

2 2

z z
a x

x y

∂ ∂− =
∂ ∂

P.T.O.
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h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'(Section-'B')

âÂ àÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñ     (((((Answer the

following short-answer type questions.)))))   (3  (3  (3  (3  (3x5=15)5=15)5=15)5=15)5=15)

ZàÎÂà-1. ÄývÂà ( )F t  §ýà vàÃvày ÛýqàÞmÊ Öààm §ýLâk¥, kÑàÝ 

( ) 4 , 0 1

3 , 1

t
F t

t

< <
=  >

Find the Lapalce transform of the function ( )F t , where

( ) 4 , 0 1

3 , 1

t
F t

t

< <
=  >

OR

ÀÎààê¢uç â§ý { } ( ) ;
1

n at n
L t e p a

p a n
= >

− +
.

Show that { } ( ) ;
1

n at n
L t e p a

p a n
= >

− +
.

ZàÎÂà-2. Ñv §ýLâk¥ (Solve) ß

x z p y z q xy+ =

OR

qå½àê Ñv Öààm §ýLâk¥ (Find the complete integral) ß

pq xy=

ZàÎÂà-3. Ñv §ýLâk¥ (Solve) ß

2 2
2 2

2 2

z z
a x

x y

∂ ∂− =
∂ ∂

P.T.O.
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OR

Ñv §ýLâk¥ (Solve) ß

( )2 26 ' 9 ' 6 2D DD D z x y− + = +

ZàÎÂà-4. ây÷ §ýLâk¥ (Prove that)  ß

( )( ) ( )1

n n

n n

d
x J x x J x

dx
−=

OR

ây÷ §ýLâk¥ (Prove that)  ß

( ) ( ) ( )1
n

n nP x P x− = −

ZàÎÂà-5. ¡ÂmÊàv [ ]0,1  tçÞ w§íýàçÞ y x= ¥wÞ 2y x= §çý rãj §ýL ÀåÊã Öààm §ýLâk¥ ñ

Find the distance between the curves 

y x=

 and 

2y x=

 in the interval

of 

[ ]0,1

.

OR

ÄývÂà§ý 

( ) ( )
1

e
y xI y x xe ye dx= −   ∫

, ( ) ( )1 1 , 1y y e= =  §çý jÊt tàÂà

§ýà qÊãÕà½à §ýLâk¥ ñ

Test for the extremum of the functional 

( ) ( )
1

e
y xI y x xe ye dx= −   ∫

,

( ) ( )1 1 , 1y y e= = .
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OR

Ñv §ýLâk¥ (Solve) ß

( )2 26 ' 9 ' 6 2D DD D z x y− + = +

ZàÎÂà-4. ây÷ §ýLâk¥ (Prove that)  ß

( )( ) ( )1

n n

n n

d
x J x x J x

dx
−=

OR

ây÷ §ýLâk¥ (Prove that)  ß

( ) ( ) ( )1
n

n nP x P x− = −

ZàÎÂà-5. ¡ÂmÊàv [ ]0,1  tçÞ w§íýàçÞ y x=  ¥wÞ 2y x=  §çý rãj §ýL ÀåÊã Öààm §ýLâk¥ ñ

Find the distance between the curves 

y x=

 and 

2y x=

 in the interval

of 

[ ]0,1

.

OR

ÄývÂà§ý 

( ) ( )
1

e
y xI y x xe ye dx= −   ∫

, ( ) ( )1 1 , 1y y e= =  §çý jÊt tàÂà

§ýà qÊãÕà½à §ýLâk¥ ñ

Test for the extremum of the functional 

( ) ( )
1

e
y xI y x xe ye dx= −   ∫

,

( ) ( )1 1 , 1y y e= = .


