
§·¤æ§ü / Unit-I

1. (a) â×è·¤ÚU‡æ 
2

2 0d y y
dx

   ·¤ô ƒææÌ Ÿæð‡æè çßçÏ

âð ãUÜ ·¤èçÁ°Ð
Solve by power series method

2

2 0d y y
dx

  .
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(b) ÕðâÜ â×è·¤ÚU‡æ 
2

2 0d y dyx xy
dxdx

    ·¤ô

ãUÜ ·¤èçÁ°Ð
Solve the Bessel’s equation

2

2 0d y dyx xy
dxdx

   .

¥Íßæ / OR

(a) çâh ·¤èçÁ° ç·¤
J–n(x) = (–1)n Jn(x), n = 1, 2, 3, .....Ð

Prove that
J–n(x) = (–1)n Jn(x), n = 1, 2, 3, ..... .

(b) çâh ·¤èçÁ° ç·¤ Ñ

(i)  1
2

2 cosJ x x
x

    

(ii)  1
2

2 sinJ x x
x

    

Prove that :

(i)  1
2

2 cosJ x x
x

    

(ii)  1
2

2 sinJ x x
x

    

( 2 )
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( 3 )
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§·¤æ§ü / Unit-II
2. (a) ™ææÌ ·¤èçÁ° Ñ

(i) L{sin at}
(ii) L{cos at}
Find the value :
(i) L{sin at}
(ii) L{cos at}

(b) (i) È¤ÜÙ   1ateF t
a


  ·¤æ ÜæŒÜæâ

M¤Âæ‹ÌÚU‡æ ™ææÌ ·¤èçÁ°Ð
Find the Laplace transform of the

function   1ateF t
a


 .

(ii) ™ææÌ ·¤èçÁ° Ñ

L(eat)

Find the value :
L(eat)

¥Íßæ / OR

(a) Îàææü§° ç·¤  2
0

1sin
2 2

x dx
 

  ÜæŒÜæâ

M¤Âæ‹ÌÚU‡æ ·¤æ ©UÂØô» ·¤ÚU·ð¤Ð

Using Laplace transform to show that

 2
0

1sin
2 2

x dx
 

 .



( 4 )
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(b) â¢ßÜÙ Âý×ðØ ·ð¤ ©UÂØô» âð

 
1

22 2

pL
p a


 
 
 
 
 

 ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð

By using convolution theorem, find the

value of 
 

1
22 2

pL
p a


 
 
 
 
 

.

§·¤æ§ü / Unit-III
3. (a) ØçÎ z = f (x + ay) +  (x – ay), Ìô çâh

·¤èçÁ° ç·¤ 
2 2

2
2 2
z za

y x
 


 

Ð

If z = f (x + ay) +  (x – ay), then prove

that 
2 2

2
2 2
z za

y x
 


 

.

(b) çÙ`ÙçÜç¹Ì â×è·¤ÚU‡æ ·¤æð ãUÜ ·¤èçÁ° Ñ

0u ut
t x

 
 

 
Solve the following equation :

0u ut
t x

 
 

 
¥Íßæ / OR



(a) Âê‡æü â×æ·¤Ü ™ææÌ ·¤èçÁ° Ñ

z(p2 – q2) = x – y

Find the complete integral of :
z(p2 – q2) = x – y.

(b) çÙ`ÙçÜç¹Ì â×è·¤ÚU‡æ ·¤æð ãUÜ ·¤èçÁ° Ñ

x2p2 + y2q2 = z2

Solve the following equation :
x2p2 + y2q2 = z2

§·¤æ§ü / Unit-IV

4. (a) çÙ`ÙçÜç¹Ì â×è·¤ÚU‡æ ·¤æð ãUÜ ·¤èçÁ° Ñ

(D2 + 3DD + 2D2) z = x + y

Solve the following equation :

(D2 + 3DD + 2D2) z = x + y

(b) ãUÜ ·¤èçÁ° Ñ

z z x y z
x y
 

   
 

Solve the equation :

z z x y z
x y
 

   
 

¥Íßæ / OR

( 5 )
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(a) ¥æ¢çàæ·¤ ¥ß·¤Ü â×è·¤ÚU‡æ ·¤ô ãUÜ ·¤èçÁ°

p + r + s = 1

Solve the partial differential equation
p + r + s = 1

(b) çÙ`ÙçÜç¹Ì â×è·¤ÚU‡æ ·¤æð ãUÜ ·¤èçÁ° Ñ

2 2

2 2
z z x y

x y
 

  
 

Solve the following equation :
2 2

2 2
z z x y

x y
 

  
 

§·¤æ§ü / Unit-V

5. (a) È¤ÜÙ·¤  

1
22

1

0

1
( )

x
x

y
I y x dx

x

  
    ·¤æ

©Uç“æcÆU ×æÙ ™ææÌ ·¤èçÁ°Ð

Find the extremal of the following
functional

 

1
22

1

0

1
( )

x
x

y
I y x dx

x

  
   .

( 6 )
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(b) Îèƒæüßëîæ 4x2 + 9y2 = 36 ÌÍæ çÕ‹Îé A(1, 0)
·ð¤ ×ŠØ Üƒæéîæ× ÎêÚUè ™ææÌ ·¤èçÁ°Ð

Find the shortest distance between ellipse
4x2 + 9y2 = 36 and the point A(1, 0).

¥Íßæ / OR

(a) ßëîæ x2 + y2 = 1 ÌÍæ âÚUÜÚðU¹æ x + y = 4 ·ð¤
×ŠØ Üƒæéîæ× ÎêÚUè ™ææÌ ·¤èçÁ°Ð

Find the shortest distance between the
circle x2 + y2 = 1 and the straight line
x + y = 4.

(b) È¤ÜÙ·¤   2
0

( ) 3yI y x e dx   
 

 , y(0) = 0

°ß¢ y(x) = 1 ·ð¤ ¿ÚU× ·ð¤ çÜ° ÂÚUèÿæ‡æ
·¤èçÁ°Ð

Test the extremal for the functional

  2
0

( ) 3yI y x e dx   
 

 , y(0) = 0 and

y(x) = 1.
———

( 7 )
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