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B.A. (Part-II) (Old Course)

Examination, 2021

MATHEMATICS

Paper - I

(Advanced Calculus)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : ØelÙeskeâ FkeâeF& mes oes Yeeie keâjvee DeefveJeeÙe& nw~ meYeer ØeMveeW kesâ

Debkeâ meceeve nQ~

Note : Two parts from each unit is compulsory. All

questions carry equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) ceeve %eele keâerefpeS : 5

1 n
1 2 3 n

n

2 3 4 n 1
lim ........

1 2 3 n

        
        
         



Find the value :

1 n
1 2 3 n

n

2 3 4 n 1
lim ........

1 2 3 n

        
        
         



(b) efmeæ keâerefpeS efkeâ : 5

 1 nn

n
lim e

n




Prove that :

 1 nn

n
lim e

n




(c) efvecveefueefKele ßesCeer kesâ DeefYemejCe kesâ efueS hejer#eCe

keâerefpeS : 5

2 3 4x x x x
........, x 0

1.2 2.3 3.4 4.5
    

Test the convergence of the following series :

2 3 4x x x x
........, x 0

1.2 2.3 3.4 4.5
    

FkeâeF&—II / UNIT-II

Q. 2. (a) efoKeeFS efkeâ Heâueve : 5

 
1xsin , when x 0
xf x

0, when x 0

 
 

 

x = 0 hej meblele nw hejvleg DeJekeâueveerÙe veneR nw~

peye

peye
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Show that the function :

 
1xsin , when x 0
xf x

0, when x 0

 
 

 

is continuous at x = 0 but not differentiable.

(b) keâewMeer kesâ ceeOÙeceeve ØecesÙe keâes efueefKeS Deewj efmeæ

keâerefpeS~ 5

Write and prove Cauchy mean value theorem.

(c) Ùeefo f(x) = f(0) + x f'(0) +  
2x

f x
2

   leye  keâe

ceeve %eele keâerefpeS peyeefkeâ x  1 hej f(x) =

(1 – x)5/2 5

If f(x) = f(0) + x f'(0) +  
2x

f x
2

   then find the

value of  when f(x) = (1 – x)5/2 on x  1.

FkeâeF&—III / UNIT-III

Q. 3. (a) Ùeefo x = eu + e–v SJeb y = e–u – ev nes lees efmeæ

keâerefpeS efkeâ : 5

z z z z
x y

u v x y

   
  

   

If x = eu + e–v and y = e–u – ev then prove that :

z z z z
x y

u v x y

   
  

   

(b) Ùetuej keâe ØecesÙe efueefKeS Deewj efmeæ keâerefpeS~ 5

Write and prove Euler's theorem.

(c) Ùeefo V = f(r) peneB r2 = x2 + y2 lees oMee&FS efkeâ : 5

   
2 2

2 2

v v 1
f r f r

x y r

 
   

 

If V = f(r) where r2 = x2 + y2 then prove that :

   
2 2

2 2

v v 1
f r f r

x y r
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(5) (6)

FkeâeF&—IV / UNIT-IV

Q. 4. (a) oerIe&Je=òe 
2 2

2 2

x y
1

a b
   keâe kesâvõpe %eele keâerefpeS~ 5

Find the evolute of the ellipse 
2 2

2 2

x y
1

a b
  .

(b) efvecveefueefKele keâe GefÛÛe‰ Ùee efveefcve‰ ceeve %eele

keâerefpeS : 5

u = sin x + sin y + sin (x + y)

Find the maximum or minimum value of the

following :

u = sin x + sin y + sin (x + y)

(c) x2 + y2 + z2 keâe efveefcve‰ ceeve %eele keâerefpeS,

peyeefkeâ : 5

ax + by + cz = p

Find the minimum value of x2 + y2 + z2,

when :

ax + by + cz = p

FkeâeF&—V / UNIT-V

Q. 5. (a) efmeæ keâerefpeS efkeâ : 5

 
(m) (n)

m,n
(m n)

 
 

 
 peneB m > 0, n > 0

Prove that :

 
(m) (n)

m,n
(m n)

 
 

 
 where m > 0, n > 0

(b) efmeæ keâerefpeS efkeâ : 5

1

2

 
   

 

Prove that :

1

2
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(c) ceeve %eele keâerefpeS : 5

3 1 xy

1 1 x 0
xyz dz dy dx  

Find the value :

3 1 xy

1 1 x 0
xyz dz dy dx  

——
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questions carry equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) ceeve %eele keâerefpeS : 5

1 n
1 2 3 n

n

2 3 4 n 1
lim ........

1 2 3 n

        
        
         



Find the value :

1 n
1 2 3 n

n

2 3 4 n 1
lim ........

1 2 3 n

        
        
         



(b) efmeæ keâerefpeS efkeâ : 5

 1 nn

n
lim e

n




Prove that :

 1 nn

n
lim e

n




(c) efvecveefueefKele ßesCeer kesâ DeefYemejCe kesâ efueS hejer#eCe

keâerefpeS : 5

2 3 4x x x x
........, x 0

1.2 2.3 3.4 4.5
    

Test the convergence of the following series :

2 3 4x x x x
........, x 0

1.2 2.3 3.4 4.5
    

FkeâeF&—II / UNIT-II

Q. 2. (a) efoKeeFS efkeâ Heâueve : 5

 
1xsin , when x 0
xf x

0, when x 0

 
 

 

x = 0 hej meblele nw hejvleg DeJekeâueveerÙe veneR nw~

peye

peye



(3) (4)
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Show that the function :

 
1xsin , when x 0
xf x

0, when x 0

 
 

 

is continuous at x = 0 but not differentiable.

(b) keâewMeer kesâ ceeOÙeceeve ØecesÙe keâes efueefKeS Deewj efmeæ

keâerefpeS~ 5

Write and prove Cauchy mean value theorem.

(c) Ùeefo f(x) = f(0) + x f'(0) +  
2x

f x
2

   leye  keâe

ceeve %eele keâerefpeS peyeefkeâ x  1 hej f(x) =

(1 – x)5/2 5

If f(x) = f(0) + x f'(0) +  
2x

f x
2

   then find the

value of  when f(x) = (1 – x)5/2 on x  1.

FkeâeF&—III / UNIT-III

Q. 3. (a) Ùeefo x = eu + e–v SJeb y = e–u – ev nes lees efmeæ

keâerefpeS efkeâ : 5

z z z z
x y

u v x y

   
  

   

If x = eu + e–v and y = e–u – ev then prove that :

z z z z
x y

u v x y

   
  

   

(b) Ùetuej keâe ØecesÙe efueefKeS Deewj efmeæ keâerefpeS~ 5

Write and prove Euler's theorem.

(c) Ùeefo V = f(r) peneB r2 = x2 + y2 lees oMee&FS efkeâ : 5

   
2 2

2 2

v v 1
f r f r

x y r

 
   

 

If V = f(r) where r2 = x2 + y2 then prove that :

   
2 2

2 2

v v 1
f r f r

x y r
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(5) (6)

FkeâeF&—IV / UNIT-IV

Q. 4. (a) oerIe&Je=òe 
2 2

2 2

x y
1

a b
   keâe kesâvõpe %eele keâerefpeS~ 5

Find the evolute of the ellipse 
2 2

2 2

x y
1

a b
  .

(b) efvecveefueefKele keâe GefÛÛe‰ Ùee efveefcve‰ ceeve %eele

keâerefpeS : 5

u = sin x + sin y + sin (x + y)

Find the maximum or minimum value of the

following :

u = sin x + sin y + sin (x + y)

(c) x2 + y2 + z2 keâe efveefcve‰ ceeve %eele keâerefpeS,

peyeefkeâ : 5

ax + by + cz = p

Find the minimum value of x2 + y2 + z2,

when :

ax + by + cz = p

FkeâeF&—V / UNIT-V

Q. 5. (a) efmeæ keâerefpeS efkeâ : 5

 
(m) (n)

m,n
(m n)

 
 

 
 peneB m > 0, n > 0

Prove that :

 
(m) (n)

m,n
(m n)

 
 

 
 where m > 0, n > 0

(b) efmeæ keâerefpeS efkeâ : 5

1

2

 
   

 

Prove that :

1

2
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(c) ceeve %eele keâerefpeS : 5

3 1 xy

1 1 x 0
xyz dz dy dx  

Find the value :

3 1 xy

1 1 x 0
xyz dz dy dx  
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