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MATHEMATICS

Paper I

[Advanced Calculus]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

Note : Section �A� containing 10 very short answer type
questions, is compulsory. Section �B� consists of
short answer type questions and Section �C�
consists of long answer type questions. Section �A�

has to be solved first.

[k.M ^v*

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. mPpr% ifjc¼ vuqØe dh ifjHkk"kk fyf[k,A

Write definition of bounded above sequence.

2. jkch ijh{k.k dk dFku fyf[k,A

Write statement of Raabe�s test.

3. lkrR; ds fy, dkS'kh dh ifjHkk"kk fyf[k,A

Write Cauchy�s definition of continuity.

4. Vsyj izes; (dkS'kh :i ds vo'ks"k lfgr) dk dFku
fyf[k,A

Write statement of Taylor�s theorem (Cauchy�s form

of Remainder).

5. le?kkr Qyuksa ij vk;yj izes; dk dFku fyf[k,A

Write statement of Euler�s theorem on homogeneous

functions.

6. fuEu :ikUrj.k dk tSdksfc;u Kkr dhft,µ

u = ax + by, v = cx + dy.

If u = ax + by, v = cx + dy, then find the Jacobian.

7. dsUæt dh ifjHkk"kk fyf[k,A

Write definition of Evolute.

8. LFkkuh; mfPp"B dh ifjHkk"kk fyf[k,A

Write definition of local maximum.

9. chVk vkSj xkek Qyu ds chp lEcU/k fyf[k,A

Write relation between Beta and Gamma function.
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10.
1

�
2

 dk eku Kkr dhft,A

Find the value of 
1

�
2

.

[k.M ^c*

Section �B�

fuEukafdr y?kq mÙkjh; iz'uksa ds mÙkj 150-200 'kCn lhek
esa nsaA

Answer the following short answer type questions

with word limit 150-200. 3×5=15

1. fl¼ dhft, fd vuqØe 2, 2 2 , 2 2 2 , .......  2

dks vfHklkjh gSA

Prove that the sequence 2, 2 2 , 2 2 2 , .......

converges to 2.

vFkok

Or

n'kkZb, fd fuEufyf[kr xq.kksÙkj Js.kh vfHklkjh gSµ

2 3

1 1 1
1 + + + + ..........

2 2 2

Show that the following geometric series is conver-

gent :

2 3

1 1 1
1 + + + + ..........

2 2 2

2. fl¼ dhft, fd x ds lHkh ifjfer ekuksa ds fy, sin2 x

larr gSA

Show that sin2 x is continuous for all finite values

of x.

vFkok

Or

Qyu f (x) = 2( � 4)x  ds fy, vUrjky [2, 4] esa

ykxzkat ds e/;eku izes; dks lR;kfir dhft,A

Verify Lagrangian�s mean value theorem for the

function f (x) = 2( � 4)x  the interval [2, 4].

3. ;fn 
4 4+

= log
+

x y
u

x y
, rks fl¼ dhft, fd

+ = 3.
u u

x y
x y

If 
4 4+

= log ,
+

x y
u

x y
 then prove that +

u u
x y

x y
= 3.

vFkok

Or

lehdj.k 
2

2

2
+ + = 0

d y dy
x x y

dx dx
 esa LorU= pj x dks]

z esa ifjofrZr dhft,] tgk¡ x = ez.
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Change the equation 
2

2

2
+ + = 0

d y dy
x x y

dx dx
 in

independent variable x into z, where x = ez.

4. ljy js[kkvksa ds dqy y = mx + amp dk vUokyksi Kkr

dhft,A

Find the envelope of the family of straight lines y =

mx + amp.

vFkok

Or

Qyu u = x3y2 (1 � x � y) ds mfPp"B ;k fufEu"B eku

Kkr dhft,A

Discuss the maximum or minimum value of function

u = x3y2 (1 � x � y).

5. fl¼ dhft, fd 
/2 /2

0 0
× sin =

sin

dx
x dx

x
.

Prove that 
/2 /2

0 0
× sin =

sin

dx
x dx

x
.

vFkok

Or

eku Kkr dhft,µ

3 2

0 1
(1 + + )xy x y dx dy .

Find the value :

3 2

0 1
(1 + + )xy x y dx dy .

[k.M ^l*

Section �C�

fuEukafdr nh?kZ mÙkjh; iz'uksa ds mÙkj 300-350 'kCn lhek

esa nsaA

Answer the following long answer type questions

with word limit 300-350. 5×5=25

1. D;k vuUr Js.kh 
2 3

3

3 4 ( + 1)
2 + + + ........ + +

8 27

nx x n x

n

......... n > 0 vfHklkjh ;k vilkjh gS\

Is the infinite series 
2 3

3

3 4 ( +1)
2 + + + ...... + +

8 27

nx x n x

n

......... n > 0 convergent of divergent ?

vFkok

Or

Js.kh 2 3

2 3

2 3
1 + + + + .........

2 3 4

x
x x  dk vfHklj.k ds

fy, ijh{k.k dhft,A

Test the convergency of the series 2

2

2
1 + + +

2 3

x
x

3

3

3
+ .........

4
x  .
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2. dkS'kh dk e/;eku izes; fy[kdj fl¼ dhft,A

State and prove the Cauchy�s mean value theorem.

vFkok

Or

n'kkZb, fd Qyu f tks f (x) = x3 }kjk ifjHkkf"kr gS]

varjky [� 2, 2] esa ,dleku larr gSA

Show that the function f defined by f (x) = x3 is

uniformly continuous in [� 2, 2].

3. sin xy dk (x � 1) rFkk �
2

y  dh ?kkrksa esa f}rh; iFkksa

rd izlkj dhft,A

Expand sin xy in powers of (x � 1) and �
2

y  upto

second degree terms.

vFkok

Or

;fn u3 = xyz, 
1 1 1 1

= + + ,
V x y z

w2 = x2 + y2 + z2 rks

n'kkZb, fd 
2

( , , ) ( � )( � )( � )( )
.

( , , ) 3 ( )

u v w V y z z x x y x+ y+z
=

x y z u w yz+zx+xy

If u3 = xyz, 
1 1 1 1

= + + ,
V x y z

w2 = x2 + y2 + z2, then

show that 
2

( , , ) ( � )( � )( � )( )

( , , ) 3 ( )

u v w V y z z x x y x+ y+ z
=

x y z u w yz+zx+ xy
.

4. ijoy; y2 = 4ax dk dsUæt dk lehdj.k Kkr dhft,A

Find the equation of the evaluate of the parabola y2 =

4ax.

vFkok

Or

,d lery f=Hkqt esa] u = cos A cos B cos C dk mfPp"B
eku Kkr dhft,A

In a plane triangle, find the maximum value of u = cos

A cos B cos C.

5. fn[kkb, fd 
1 2 3 � 1

..... =
n

n n n n

( �1) / 2

1/ 2

(2 ) n

n

tgk¡ n ,d ls cM+k iw.kk±d gSA

To prove that 
1 2 3 � 1

..... =
n

n n n n
( �1) / 2

1/ 2

(2 ) n

n
where n is positive integer greater than 1.
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vFkok

Or

fuEufyf[kr lekdy esa lekdy dk Øe cnfy,µ

2 �

20 /
( , ) .

a a x

x a
f x y dx dy

Change the order of integration in the following

integral :

2 �

20 /
( , ) .

a a x

x a
f x y dx dy

r r r r r d r r r r r
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