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Note :  The Question Paper is divided into three sections A, B and 
C. Use of calculators is allowed in this paper.

ZmoQ> :  ¶h àíZnÌ "A' "~' VWm "g' VrZ IÊS>m| ‘| {d^m{OV h¡& Bg 

àíZnÌ ‘| Ho$bHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡&

   Section - A 7 x 1 = 7
(Very Short Answer Question)

Note :  Section ‘A’ contain 07 very short answer type questions. 
Examinees have to attempt all questions. Each question is of 01 
marks and maximum word limit is 30 words.

(IÊS> - A)
A{V bKw CÎma dmbo àíZ (A{Zdm¶©)

ZmoQ> :  IÊS> "A' ‘| gmV (07) A{VbKwCËVamË‘H$ àíZ h¢& Amn AnZo 

CÎma H$mo àíZmZwgma EH$ eãX, EH$ dm³¶ ¶m A{YH$V‘ 30 eãXmo§ ‘o§ 

n[agr{‘V H$s{OE& àË¶oH$ àíZ 1 A§H$ H$m h¡&
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1) (i) Is the set of real number is compact.

  ³¶m dmñV{dH$ g§»¶mAm| H$m g‘wÀM¶ R g§hV g‘wÀM¶ h¡?

 (ii) Define the Pseudo-Metric.

  N>Ù-XÿarH$ H$mo n[a^m{fV H$s{O¶o&

 (iii) Define neighbourhood of a set.

  {H$gr g‘wÀM¶ Ho$ gm‘rß¶ H$mo n[a^m{fV H$s{O¶o&

 (iv) Define the diameter of the set A, where A is the non-void 

subset of metric space (X, d).

  XÿarH$ g‘pîQ> (X, d) Ohm± A  H$moB© A[a³V Cng‘wÀM¶ h¡, Ho$ {b¶o 

g‘wÀM¶ A  H$m ì¶mg n[a^m{fV H$s{O¶o&

 (v) What is the infimum of the set : : , 0S x x n n I n2
1

!!= =$ .

  g‘wÀM¶ : : , 0S x x n n I n2
1

!!= =$ . H$m {ZåZH$ ~VmB¶o&

 (vi) What is the point where the sequence 
n

n3 2+= G converges?

  AZwH«$‘ 
n

n3 2+= G {H$g {~ÝXþ H$mo A{^g¥V hmoVr h¡?

 (vii) What is the point at which the following function is not 

differentiable?

  {ZåZ ’$bZ {H$g {~ÝXþ na AdH$bZr¶ Zht h¡?

  ( )
:
:f x x x

x x
2 2
6 21

$
=

+

-
)
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   Section - B 4 x 8 = 32

(Short Answer Questions)
Note :  Section ‘B’ contain eight short answer type questions. Examinees 

will have to answer any four (04) questions. Each question is of 
08 marks. Examinees have to delimit each answer in maximum 

200 words.

(IÊS> - ~)

(bKwCÎma dmbo àíZ)

ZmoQ> :  IÊS> "~' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýht 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 08 A§H$m| H$m 
h¡& narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V 
H$aZo h¡&

2) If F is an ordered field and ,a b F!  then prove that

 ¶{X F EH$ H«${‘V joÌ hmo VWm ,a b F!  Vmo {gÕ H$amo&

 ,a b0 0< >  . 0a b>

3) Show that R0 !  is limit point of ,A n n N1
!= $ .

 àX{e©V H$s{O¶o {H$ R0 ! , ,A n n N1
!= $ . H$m gr‘m {~ÝXþ h¡&

4) If x
n" , and y

n" , are two convergent sequence and let Lim x l
n
=  and 

,Lim y l
n
= l  then prove that : -

 ¶{X x
n" , d y

n" , Xmo A{^gmar AZwH«$‘ h¡, Lim x l
n
=  VWm Lim y l

n
= l

V~ {gÕ H$s{O¶o&

 Lim x y l l
n n
- = - l" ,
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5)  Prove that:$${gX²Y H$s{O¶o&

 Lim
n"3

 
( ) ( ) .......... ( )

n
n n n

e
1 2 2 4

n

n
1

+ +
=; E

6) Test the following function for differentiability at x 1=  and x 2=

 {ZåZ ’$bZ H$s x 1=  d x 2=  na AdH$bZr¶Vm H$s Om±M H$s{OE&

 ( ) , ,f x x x1 2 0 3= - + - x6 ! 6 @

7)  Prove that the limit of the following function at (0, 0) doesn’t exist.

 [gÕ H$s{O¶o {H$ {ZåZ ’$bZ {H$ (0, 0) na ¶wJnV gr‘m {dÚ‘mZ Zht h¡&

 ( , )f x y x y
xy

2 2=
+

 

8) If f  is bounded function on ,a b6 @ and if p
1
 and p

2
 are two arbitrary 

partition of ,a b6 @ then prove that

 ¶{X ’$bZ f , g§d«V AÝVamb ,a b6 @ ‘| n[a~Õ h¡ VWm ¶{X p
1
 d p

2
, 

,a b6 @ Ho$ H$moB© Xmo ñdoÀN> {d^mOZ h¡ Vmo {gÕ H$amo&

 (i) ( , ) ( , )L p f U p f
1 2

#

 (ii) ( , ) ( , )L p f U p f
2 1

#

9) Taking an example, explain the uniform convergence of series of 

functions.

 ’$bZm| H$s loUr Ho$ EH$g‘mZ A{^gaU Ho$ CXmhaU XoH$a g‘PmB¶o&
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   Section - C 2 x 14 = 28
(Long Answer Questions)

Note :  Section ‘C’ contain 4 long answer type questions. Examinees 

will have to answer any two 02 questions. Each question is of 

14 marks Examinees have to delimit each answer in maximum 

500 words. 

(IÊS> - g)

(XrK© CÎmar¶ àíZ)
ZmoQ> :  IÊS> "g' ‘| 4> {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo {H$Ýht ^r 

Xmo (02) gdmbm| Ho$ Odm~ XoZo h¢& àË¶oH$ àíZ 14 A§H$m| H$m h¡, 
narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V 
H$aZm h¡& 

10) (i) Show that the following function is metric on R.

   àX{e©V H$s{O¶o {H$ {ZåZ ’$bZ R ‘| XÿarH$ h¡&

  ( , ) , ,mind x y imum x y x y R2 6 != -" ,

 (ii)  If (X, d) is a metric space then prove that any subset F of X is 

closed if and only if F 3  F, where F lis set of all limit points of F.

   ¶{X (X, d) EH$ XÿarH$ g‘pîQ> h¡ V~ {gÕ H$s{O¶o {H$ X  H$m EH$ 

Cng‘wÀM¶ F  g§d¥V h¡ ¶{X Am¡a Ho$db ¶{X F 3  F,  Ohm§ F l, F Ho$ 

g^r gr‘m {~ÝXþAmo H$m g‘wÀM¶ h¢&
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11) (i)  If X and Y are metric spaces then prove that a mapping 

:f X Y" is continuous on X if and only if for any subset A of 

X, ( )f A f A1^ h

   ¶{X X, Y XÿarH$ g‘pîQ>¶m h¡ V~ {gÕ H$s{O¶o {H$ EH$ à{V{MÌU 

:f X Y"  na gVV h¡ ¶{X X Am¡a Ho$db ¶{X Ho$ {H$gr Cng‘wÀM¶ 

A Ho$ {bE ( )f A f A1^ h .

 (ii)  Prove that the following function is continuous and differentiable 

at x 0=

  {gÕ H$s{O¶o {H$ {ZåZ ’$bZ x 0=  na gVV d AdH$bZr¶ h¡&

  
( ) ; ( )

; ( )
sinf x x x x
x x x

is irrational
is rational

= )
An[a‘o¶ h¡&
n[a‘o¶ h¡&

12) Prove that metric space (R, d) is not compact where d is simple 

metric on the set of real numbers R.

 {gÕ H$s{O¶o {H$ XÿarH$ g‘pîQ> (R, d) gh§V Zht h¡ Ohm± d dmñV{dH$ 

g§»¶mAmo Ho$ g‘wÀM¶ R ‘| gm‘mÝ¶ g‘pîQ> h¢&

13) Using second mean value theorem, prove that

 {ÛVr¶ ‘Ü¶‘mZ à‘o¶ H$m Cn¶moJ H$a {gÕ H$s{O¶o {H$

 (i) 
x

x dx
3 2
1

1 3
1

<
2

0

1

1
+

w

 (ii) cos x
x

15 3 2 3
3 2 3

0

1 1π π
+

π

w


