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I-69
B.A. (Part-II) Examination, 2020

MATHEMATICS

Paper - I

(Advanced Calculus)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nQ~ ØelÙeskeâ ØeMve mes efkeâvneR oes YeeieeW keâes

nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Answer any two

parts from each question. All questions carry

equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) efmeæ keâerefpeS efkeâ, Ùeefo efkeâmeer Deveg›eâce keâer meercee keâe

DeefmlelJe nw, leye Jen DeefÉleerÙe nesleer nw~ 5

Prove that, if the limit of a sequence exists,

then it is unique.
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(b) %eele keâerefpeÙes efkeâ efvecveefueefKele ßesCeer

2x 1 x 1 3
.

1 2 3 2 4


  


.

3 4x 1 3 5 x
......., x 0

5 2 4 6 7

 
   

 

DeefYemeejer nw Ùee Dehemeejer ? 5

Find whether the following series is

convergent or divergent :

 
2x 1 x 1 3

1 2 3 2 4


  



3x 1 3 5

5 2 4 6

 
 

 

4x

7
 ......., x 0

(c) oMee&FS efkeâ : 5

      nxm m 1 m 2 ....... m n 1
Lim 0

n 1

   


n → ∞

Show that :

      nxm m 1 m 2 ....... m n 1
Lim 0

n 1

   


n → ∞

FkeâeF&—II / UNIT-II

Q. 2. (a) efmeæ keâerefpeS efkeâ x kesâ meYeer heefjefcele ceeveeW kesâ efueS

sin2x meblele nw~ 5

.
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(3) (4)

Show that sin2x is continuous for all finite

values of x.

(b) Ùeefo x Deewj y kesâ ØelÙeskeâ ceeve kesâ efueS, f(x + y) =

f(x) f(y) leLee f(5) = 2 Deewj f'(0) = 3 leye f'(5) %eele

keâerefpeS~ 5

If f(x + y) = f(x) f(y) for all values of x and y.

Also f(5) = 2 and f'(0) = 3 then f'(5).

(c) Devlejeue [–1, 1] ceW x2 kesâ efueS jesues ØecesÙe keâe melÙeeheve

keâerefpeS~ 5

Verify Rolle's theorem in the interval [–1, 1]

for the function.

FkeâeF&—III / UNIT-III

Q. 3. (a) efmeæ keâerefpeÙes efkeâ 
   

1

x,y 0,1

y
Lim tan

x




 
 
 

 efJeÅeceeve veneR

nw~ 5

Prove that 
   

1

x,y 0,1

y
Lim tan

x




 
 
 

 does not exist.

(b) Ùeefo u = log (x3 + y3 + z3 – 3xyz), leye efmeæ

keâerefpeÙes efkeâ : 5

u u u 3

x y z x y z

  
  

    

If u = log (x3 + y3 + z3 – 3xyz), then prove

that :

u u u 3

x y z x y z

  
  

    

(c) efmeæ keâerefpeÙes efkeâ : 5

 
 

 
 

u,v x,y
1

x,y u,v

 
 

 

Ùee JJ 1 

Prove that :

 
 

 
 

u,v x,y
1

x,y u,v

 
 

 

or JJ 1 



(5) (6)

I-69I-69 P.T.O.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) oer ngF& uecyeeF& C keâer mejue jsKee (ÚÌ[) keâe DevJeeueeshe

%eele keâerefpeS pees Fme Øekeâej efHeâmeueleer nw efkeâ Gmekesâ efmejs

oes efmLej SJeb Skeâ otmejs mes mecekeâesCe yeveeves Jeeueer jsKeeDeeW

hej jnles nQ~ 5

Find the envelope of a straight line (rod) of

given length C which slides with extremities

on two fixed straight lines at right angles.

(b) oMee&FÙes efkeâ Skeâ Ûe›eâpe keâe kesâvõpe Skeâ DevÙe Ûe›eâpe

neslee nw~ 5

Show that the evolute of cycloid is another

cycloid.

(c) U = x2 + y2 + z2 keâe GefÛÛe‰ leLee efveefcve‰ %eele

keâerefpeÙes, peneB ax2 + by2 + cz2 = 1 5

Find the maxima and minima of U = x2 + y2

+ z2, where ax2 + by2 + cz2 = 1.

FkeâeF&—V / UNIT-V

Q. 5. (a) efmeæ keâjW : 5

2

0
tan d

2


  

Prove that :

2

0
tan d

2


  

(b)
2 a cos

0 0
r sin d dr

 

    keâe ceeve efvekeâeefueÙes~ 5

Evaluate 
2 a cos

0 0
r sin d dr

 

   .

(c) efvecveefueefKele meceekeâue keâe cetuÙeebkeâve meceekeâueve kesâ ›eâce

keâes yeouekeâj keâerefpeÙes : 5

a a

2 2
0 y

x dy dx

x y 



(7)
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Evaluate the following integral by changing

the order of integration :

a a

2 2
0 y

x dy dx

x y 

——


