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I-205
B.Sc. (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 kesâ efkeâvneR oes YeeieeW keâes

nue keâerefpeS~ meYeer ØeMve kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Solve any two

parts of each question. All questions carry equal

marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) efmeæ keâerefpeS efkeâ :

1

n

n

1 1
lim  {(m 1)(m 2) ......... (m n)}

n e
   

Prove that

1

n

n

1 1
lim  {(m 1)(m 2) ......... (m n)}

n e
   

(b) efoKeeFÙes efkeâ ßesCeer  n 2( 1) n 1 n    ØeefleyevOeer

DeefYemeejer nw~

Show that the series  n 2( 1) n 1 n  

is conditionally convergent.

(c) efoKeeFÙes efkeâ ßesCeer

x2(log 2)q + x3(log 3)q + x4(log 4)q + ......., x > 0

DeefYemeejer nesieer Ùeefo x < 1 Deewj Dehemeejer nesieer Ùeefo

x  1



(3) (4)
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Show that the series

x2(log 2)q + x3(log 3)q + x4(log 4)q + ......., x > 0

is convergent if x < 1 and divergent if x  1.

FkeâeF&—II / UNIT-II

Q. 2. (a) efvecve Heâueve f(x) keâe x = 0 hej meeblelÙe hejer#eCe

keâerefpeS :

3x 4 tan x
, x 0

xf(x)

k , x 0




 




Test the following function for continuity at

x = 0.

3x 4 tan x
, x 0

xf(x)

k , x 0




 




(b) Devlejeue [a, b] ceW Heâueve 
2x ab

f(x) log
(a b)x





 kesâ

efueÙes jesues ØecesÙe keâe melÙeeheve keâerefpeS~

Verify Rolle’s theorem for the function

2x ab
f(x) log

(a b)x





 in the interval [a, b].

(c) uee«eebpe kesâ ceOÙeceeve ØecesÙe :

f(b) – f(a) = (b – a) f'(r)

ceW r keâe ceeve %eele keâerefpeS, Ùeefo f(x) = Ax2 + Bx +

C, peneB A, B, C DeÛej nQ leLee A  0

If f(x) = Ax2 + Bx + C, where A, B, C are

constants and A  0, then find the value of r

in Lagrange’s mean value theorem

f(b) – f(a) = (b – a) f'(r)



(5) (6)
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FkeâeF&—III / UNIT-III

Q. 3. (a) Ùeefo xx yy zz = c, lees oMee&FÙes efkeâ x = y = z hej

2
1z

(x logex)
x y


 

 

If xx yy zz = c, then show that

2
1z

(x logex)
x y


 

 
 when x = y = z.

(b) meceerkeâjCe 
2

2 2 2
2

d y dy
(1 x ) 2x(1 x ) y 0

dxdx
    

keâe ¤heevlejCe x = tanz jKekeâj keâerefpeS~

Transform the equation

2
2 2 2

2

d y dy
(1 x ) 2x(1 x ) y 0

dxdx
    

by putting x = tan z.

(c) Ùeefo u = x2 + y2 + z2, v = x + y + z,

w = xy + yz + zx oMee&FÙes efkeâ pewkeâesefyeÙeve

(u,v,w)
0, u,  v

(x,y,z)





 Deewj w kesâ yeerÛe mecyevOe %eele

keâerefpeS~

If u = x2 + y2 + z2, v = x + y + z,

w = xy + yz + zx, show that the

Jacobian 
(u,v,w)

0
(x,y,z)





. Find the relation

between u, v and w.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) DeeflehejJeueÙe 
2 2

2 2

x y
1

a b
   kesâ kesâvõpe keâe meceerkeâjCe

%eele keâerefpeS~

Find the evolute of the hyperbola 
2 2

2 2

x y
1

a b
 

(b) Heâueve u = x4 + 2x2y – x2 + 3y2 kesâ GefÛÛe‰ Ùee

efveefcve‰ nesves keâer efJeJesÛevee keâerefpeS~

Discuss the maxima or minima of the

function u = x4 + 2x2y – x2 + 3y2.

(c) efmeæ keâerefpeS efkeâ Skeâ ieesues kesâ Devleie&le cenòece DeeÙeleve

Jeeuee DeeÙeleekeâej Skeâ Ieve neslee nw~



(7)
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Prove that the rectangular solid of maximum

volume tnat can be inscribed in a sphere is

a cube.

FkeâeF&—V / UNIT-V

Q. 5. (a) efmeæ keâjes efkeâ :

1

0

1
dx 2

1
x log

x

 
 
 
 



Prove that :

1

0

1
dx 2

1
x log

x

 
 
 
 



(b) efÉMe: meceekeâue 
2x 3y

R

e dx dy  keâe ceeve %eele

keâerefpeS, peneB R, jsKeeDeeW x = 0, y = 0 leLee

x + y = 1 mes heefjyeæ ef$eYegpeerÙe #es$e nw~

Find the value of double integral

2x 3y

R

e dx dy , where R is the region

bounded by x = 0, y = 0 and x + y = 1.

(c) efvecveefueefKele meceekeâue keâe cetuÙeebkeâve meceekeâueve kesâ ›eâce

keâes yeouekeâj keâerefpeS :

a a

2 2
0 y

x dydx

x y 

Evaluate the following integral by changing

the order of integration :

a a

2 2
0 y

x dydx

x y 

——
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