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Suppl. EXAMINATION, 2021 
MATHEMATICS

Paper First

(Advanced Calculus)

Time : Three hours

Maximum Marks : 50

funsZ'k&lHkh iz'u vfuok;Z gSaA izR;sd bdkbZ ls dksbZ nks Hkkx gy
dhft,A lHkh iz'uksa ds vad leku gSaA
All questions are compulsory. Attempt any two parts

of each question. All questions carry equal marks.

bdkbZ–1

Unit–1

1. ¼v½ n'kkZb;s fd vuqØe { }S n n =
¥

1 ] tgk¡µ

S
nn = + + + +

1

1

1

2

1

3

1

| | |
. . . . .

|
 vfHklkjh gSA
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is convergent.
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ijh{k.k dhft,A
Test the convergence of the series :
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¼l½ ,d fujis{k vfHklkjh Js.kh vfHklkjh gksrh gS] fdUrq foykse
lnSo lR; ugha gSA
Every absolutely convergent series is convergent but

not conversely.

bdkbZ–2

Unit–2

2. ¼v½ fl) dhft, fd Qyu f x x( ) | |= , x = 0 ij larr gS] fdUrq 
x = 0 ij vodyuh; ugha gS] tgk¡ | |x  dk vFkZ gS] x dk
la[;kRed ekuA
Prove that the function f x x( ) | |=  is continuous at 

x = 0 but is not differentiable at x = 0, where the

meaning of | |x  is the numerical value of x.

¼c½ jksys izes; dh O;k[;k fuEufyf[kr Qyuksa ds fy, dhft,µ
f x x a x bm n( ) ( ) ( )= - -  vUrjky [ , ]a b  esa tgk¡ m rFkk n
?ku iw.kk±d gSaA
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Discuss Rolle’s theorem for the following functions :

f x x a x bm n( ) ( ) ( )= - -  in the interval [ , ]a b  where m

and n are positive integer.

¼l½ Vsyj izes; ls fl) dhft, fd ;fn ¢F x( ) larr gS rks

lim
( ) ( ) ( )

( )
h

F x h F x h f x

h
F x

®

+ - + +
= ¢¢

0 2

2 2

If ¢¢F x( ) is continuous, then prove by Taylor’s

theorem, that 
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bdkbZ–3

 Unit–3

3. ¼v½ ;fn x y z Cx y z =  rks fl) dhft, fd

¶

¶ ¶
= - -

2
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x y
x xe( log )  tc x y z= =

If x y z Cx y z =  then prove that 
¶

¶ ¶
= - -
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when x y z= = .

¼c½ lehdj.k sin sin2
2

2
2 4 4 0z

d y

dz
z
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y+ + =  dk

:ikUrj.k tan z ex=  j[kdj dhft,A

Transform the equation :

sin sin2
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by putting tan z ex= .

¼l½ Qyu f x y x xy y( , ) = + +2 2 dk ( )x - 2  vkSj ( )y - 3

dh ?kkrksa esa izlkj dhft,A

Expand the function f x y x xy y( , ) = + +2 2  in

powers of ( )x - 2  and ( )y - 3 .

bdkbZ–4

Unit–4
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Show that the envelope of the polars of points on

ellipse 
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¼c½ n'kkZb;s fd oØ x y a2 3 2 3 2 3/ / /+ =  ds dsUnzt dk lehdj.k 

( ) ( )/ / /x y x y a+ + - =2 3 2 3 2 32  gSA
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Show that the equation to the evaluate of the curve 

x y a2 3 2 3 2 3/ / /+ =  is

 ( ) ( )/ / /x y x y a+ + - =2 3 2 3 2 32 .

¼l½ Qyu u ds mfPp"B o fufEu"B eku dh foospuk dhft,] tgk¡

u x y x y= - -3 2 1( )

Discuss the maximum and minimum of function u,

where :

u x y x y= - -3 2 1( )

bdkbZ–5

 Unit–5

5. ¼v½ ewY;kadu dhft,µ
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Evaluate :
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¼c½ eku yks R ijoy; y x= 2 vkSj ljy js[kk y x= + 6 ds chp 

dk {ks=k gS] rks ewY;kadu dhft,µ

x dA
R
òò

Let R be the region between the parabola y x= 2  and

straight line y x= + 6, then evaluate x dA
R
òò .

¼l½ f}'k% lekdy ds lekdyu dk Øe cnfy,µ

I x CB x xy dy dx
y

= -òò
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Change the order of integration in 
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