
§·¤æ§ü / Unit-I

1. (a) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ ·¤õàæè ¥Ùé·ý¤× ÂçÚUÕh
ãUôÌæ ãñUÐ

Prove that every Cauchy sequence is
bounded.

FD-2708
B.Sc./B.Sc. B.Ed. (Part-II)

Examination, 2022

MATHEMATICS

Paper - I

Advanced Calculus

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙ âð ç·¤‹ãUè´ Îô Öæ»ô´ ·ð¤ ©UîæÚU ÎèçÁ°Ð
âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤ â×æÙ ãñ´ UÐ

Note : Answer any two parts from each question. All
questions carry equal marks.

DRG_228_(7) (Turn Over)

*F
D-
27

08
*



(b) çâh ·¤èçÁ° ç·¤ Ñ

 1lim
n n

n e
n



Prove that :

 1lim
n n

n e
n



(c) Ÿæð‡æè 2 3
2 3
2 31 ......

2 3 4
x x x     ·¤æ

¥çÖâÚU‡æ ·ð¤ çÜ° ÂÚUèÿæ‡æ ·¤èçÁ°Ð

Test the convergence of the series :

2 3
2 3
2 31 ......

2 3 4
x x x   

§·¤æ§ü / Unit-II

2. (a) çÎ¹æ§° ·¤è È¤ÜÙ

 
1sin , 0

0, 0

x x
f x x

x

  
 

ÁÕ

ÁÕ

x = 0 ÂÚU â¢ÌÌ ãñU ÂÚU‹Ìé ¥ß·¤ÜÙèØ ÙãUè´ ãñUÐ

( 2 )
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( 3 )

Show that the function :

 
1sin , when 0

0, when 0

x x
f x x

x

  
 

is continuous but not differentiable at
x = 0.

(b) ·¤õàæè ·¤æ ×ŠØ×æÙ Âý×ðØ çÜ¹·¤ÚU çâh

·¤èçÁ°Ð

State and prove Cauchy mean value
theorem.

(c) È¤ÜÙ   2 4f x x   ·ð¤ çÜ° ¥¢ÌÚUæÜ [2,

4] ×ð´ Üñ´»ýæ¢Á ·ð¤ ×ŠØ×æÙ Âý×ðØ âˆØæçÂÌ

·¤èçÁ°Ð

Verify Lagrange’s mean value theorem for

the function   2 4f x x   in the

interval [2, 4].

§·¤æ§ü / Unit-III

3. (a) È¤ÜÙ f (x, y) = x2 + xy + y2 ·¤æ (x – 2) ¥õÚU

(y – 3) ·ð¤ ƒææÌô´ ×ð´ ÂýâæÚU ·¤èçÁ°Ð
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( 4 )

Expand the function f (x, y) = x2 + xy + y2

in powers of (x – 2) and (y – 3).

(b) ØçÎ z(x + y) = x2 + y2 ãUô, Ìô çâh ·¤èçÁ° ç·¤

2
4 1z z z z

x y x y
                   

If z(x + y) = x2 + y2, then prove that :

2
4 1z z z z

x y x y
                   

(c) ØçÎ 2 3 1 3 1 2
1 2 3

1 2 3
, ,x x x x x x

x x x
       ãUô,

Ìô çâh ·¤èçÁ° ç·¤

J(1, 2, 3) = 4

If 2 3 1 3 1 2
1 2 3

1 2 3
, ,x x x x x x

x x x
      , then

prove that :

J(1, 2, 3) = 4
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§·¤æ§ü / Unit-IV

4. (a) ß·ý¤ô´ ·ð¤ ·é¤Ü 
2 2

2 2 2 1x y
k

 
 

 ·¤æ

¥‹ßæÜôÂ ™ææÌ ·¤èçÁ°, ÁãUæ¡  Âýæ¿Ü ãñUÐ

Find the envelope of the family of curves

2 2

2 2 2 1x y
k

 
 

, where  is the

parameter.

(b) ¥çÌÂÚUßÜØ 2xy = a2 ·ð¤ ·ð¤‹¼ýÁ ·¤æ â×è·¤ÚU‡æ

™ææÌ ·¤èçÁ°Ð

Find the equation of evolute of the

hyperbola 2xy = a2.

(c) ØçÎ x + y + z = a ãUô, Ìô xyz ·¤æ ¥çÏ·¤Ì×

×æÙ ™ææÌ ·¤èçÁ°Ð

If x + y + z = a, then find the maximum

value of xyz.
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§·¤æ§ü / Unit-V

5. (a) çâh ·¤èçÁ° ç·¤

/ 2 / 2

0 0
sin .

sin
dx x dx

x
 

   

Prove that :

/ 2 / 2

0 0
sin .

sin
dx x dx

x
 

   

(b) ×æÙ ™ææÌ ·¤èçÁ° Ñ

3 1

1 1/ 0
. . .

xy
x

xyz dx dy dz  

Calculate :

3 1

1 1/ 0
. . .

xy

x
xyz dx dy dz  

(c) â×æ·¤ÜÙ ·ð¤ ·ý¤× ·¤ô ÕÎçÜ°

0
. .

y

x
e dx dy

y

 
 

ÌÍæ §â·¤æ ×êËØæ¢·¤Ù Öè ·¤èçÁ°Ð
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Change the order of integration

0
. .

y

x
e dx dy

y

 
 

and hence evaluate it.
———
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