
§·¤æ§ü / Unit-I

1. (a) çâh ·¤èçÁ° Ñ

    1
n n

n n
d x J x x J x
dx 
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Prove that :

    1
n n

n n
d x J x x J x
dx 

(b) çâh ·¤èçÁ° Ñ

 0 2 2
0

1axe J bx dx
a b


 




Prove that :

 0 2 2
0

1axe J bx dx
a b


 




(c) çâh ·¤èçÁ° ç·¤

     
0

1 2 1 n n
n

n P x Q y
y x




 

 

ÁãUæ¡ Pn(x) ¥õÚU Qn(y) ¥ÂÙð âæ×æ‹Ø ¥Íü ×ð´
§â Âý·¤æÚU ãñ´U ç·¤ x > 1 ¥õÚU | y |  1.

Prove that

     
0

1 2 1 n n
n

n P x Q y
y x




 

 

Where Pn(x) and Qn(y) have their usual
meaning such that x > 1 and | y |  1.
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§·¤æ§ü / Unit-II

2. (a) Îàææü§° ç·¤

 
2

4 4
2

sinh sin
4

a p
L at at

p a




Show that

 
2

4 4
2

sinh sin
4

a p
L at at

p a




(b) ãUÜ ·¤èçÁ° Ñ

(D2 + 6D + 5)y = e–t,

ØçÎ y (0) = 0, y (0) = 1

Solve :

(D2 + 6D + 5)y = e–t,

if y (0) = 0, y (0) = 1

(c) ãUÜ ·¤èçÁ° Ñ

(D4 + 2D2 + 1) y = 0

ÁÕ y(0) = 0, y(0) = 1, y(0) = 2, y(0) = –3
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Solve :

(D4 + 2D2 + 1) y = 0

When y (0) = 0,  y (0) = 1, y (0) = 2,
y (0) = –3

§·¤æ§ü / Unit-III

3. (a) a °ß¢ b ·¤ô çßÜôçÂÌ ·¤ÚU ¥æ¢çàæ·¤ ¥ß·¤Ü
â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ° Ñ

(x – a)2 + (y – b)2 = z2 – c

Find the partial differential equation by
eliminating a and b from the relation

(x – a)2 + (y – b)2 = z2 – c

(b) ãUÜ ·¤èçÁ° Ñ

x2p + y2q = nxy

Solve :

x2p + y2q = nxy

(c) ãUÜ ·¤èçÁ° Ñ

z2 (p2 + q2) = x2 + y2

Solve :

z2 (p2 + q2) = x2 + y2
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§·¤æ§ü / Unit-IV

4. (a) â×è·¤ÚU‡æ 
2 2

2 2 0
z z

x y
 

 
 

 ·¤æ ß»èü·¤ÚU‡æ

·¤èçÁ° ¥õÚU ãUÜ ·¤èçÁ°Ð

Classify and solve the equation

2 2

2 2 0
z z

x y
 

 
 

(b) â×è·¤ÚU‡æ

2 2 2

2 22 0z z z
x yx y

    
  

 Øæ r + 2s + t = 0

·¤æ ß»èü·¤ÚU‡æ ¥õÚU çßçãUÌ M¤Â ×ð´ â×æÙØÙ
·¤èçÁ° ¥õÚU §âð ãUÜ ·¤èçÁ°Ð

Classify and reduce to canonical form to
the equation

2 2 2

2 22 0
z z z

x yx y
  

  
  

 or  r + 2s + t = 0

and hence solve it.

(c) ãUÜ ·¤èçÁ° Ñ

3 3 3 3

3 2 2 32 2 x yz z z z
e

x x y x y y
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Solve :

3 3 3 3

3 2 2 32 2 x yz z z z
e

x x y x y y
   

   
     

§·¤æ§ü / Unit-V

5. (a) ¥‹ÌÚUæÜ [0, 1] ×ð´ ß·ý¤ô´ y = x °ß¢ y = x2

·ð¤ Õè¿ ·¤è ÎêÚUè ™ææÌ ·¤èçÁ°Ð

Find the distance between the curves
y = x and y = x2 in the interval [0, 1].

(b) È¤ÜÙ·¤

   / 2 2 2
0

,I y x y y dx


     
y (0) = 0,  y (/2) = 1

·¤æ ¿ÚU××æÙ (©Uç“æcÆU) ÂÚUèÿæ‡æ ·¤èçÁ°Ð

Test for extremum the functional

   / 2 2 2
0

,I y x y y dx


     
y (0) = 0,  y (/2) = 1

(c) ßëîæ x2 + y2 = 1 ¥õÚU âÚUÜ ÚðU¹æ x + y = 4
·ð¤ Õè¿ ·¤è Üƒæéîæ× (‹ØêÙÌ×) ÎêÚUè ™ææÌ
·¤èçÁ°Ð
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Find the shortest distance between the
circle x2 + y2 = 1 and the straight line
x + y = 4.

———
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