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Note: The question paper is divided into three sections A, B and C. 
Write answer as per the given instructions.

{ZX}e : ¶h àíZ nÌ "A' "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 7 × 1 = 7

Very Short Answer Questions
Note: Section ‘A’ contain seven (07) Very Short Answer Type 

Questions. Examinees have to attempt all questions. Each 
question is of 01 marks and maximum word limit may be 
thirty words. 

 IÊS> - "A'
A{V bKw CÎmar¶ àíZ

{ZX}e : IÊS> "E' ‘| gmV (07) bKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo g^r 
àíZm| H$mo hb H$aZm h¡& àË¶oH$ àíZ H$mo 01 A§H$ h¡ Am¡a A{YH$V‘ 

eãX Vrg eãX h¢& 
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1) (i) Define a complete metric space.
  nyU© XÿarH$ g‘pîQ> H$mo n[a^m{fV H$s{OE&

 (ii) Explain uniform convergence of sequences of functions.
  ’$bZm| Ho$ AZwH«$‘ Ho$ EH$ g‘mZ A{^gaU H$mo g‘PmBE&

 (iii) Define a supremum of an ordered field.
  H«${‘V joÌ ‘| CÀMH$ H$mo n[a^m{fV H$s{OE&

 (iv) Define limit point of a set.
  g‘wÀM¶ H$m gr‘m {~ÝXþ n[a^m{fV H$s{OE&

 (v) Define a Cauchy’s sequence.
  H$moer AZwH«$‘ H$mo n[a^m{fV H$s{OE&

 (vi) Define removable discontinuity.
  AdZo¶ AgmV§Ë¶VmH$mo n[a^m{fV H$s{OE&

 (vii) Define Darboux sum.
  S>m~y© ¶moJ’$b H$mo n[a^m{fV H$s{OE&

 Section - B 4 × 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. 
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(IÊS> - ~)
bKwÎmamË‘H$ àíZ

{ZX}e : 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) Prove that any open interval is not compact.

 {gÕ H$s{OE {H$ H$moB© ^r {dd¥Îm AÝVamb g§hV Zht hmoVm h¡&

3) Prove that sequence 
( !)

( ) !
n
n3 n

1

( 2  is convergent.

 {gÕ H$s{OE {H$ AZwH«$‘ 
( !)

( ) !
n
n3 n

1

( 2  A{^gmar h¢&

4) Prove that continuous function define on closed interval is 
bounded in closed interval.

 {gÕ H$s{OE {H$ g§d¥V A§Vamb na gVV ’$bZ, g§d¥V A§Vamb ‘| n[a~Õ 
hmoVm h¡&

5) Prove that the function 
{gÕ H$s{OE {H$ ’$bZ
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 is continuous on origin
 ‘yb q~Xÿ na gVV h¡&

6) State and prove fundamental theorem of integral calculus.
 g‘mH$bZ J{UV Ho$ ‘yb^yV à‘o¶ H$m H$WZ H$a {gÕ H$s{OE&
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7) Prove that fn  where ( )f x
nx

x

1
n 2
=
+

 x R6 !  is uniform convergent.

 {gÕ H$s{OE {H$ AZwH«$‘ fn  Ohm§ ( )f x
nx

x

1
n 2
=
+

, x R6 !  EH$ g‘mZ 
A{^gmar h¡&

8) Prove that any subset G of a metric space (X, d) is open. If and 
only if G is neighbourhood of each of it’s point.

 {gÕ H$s{OE {H$ {H$gr XÿarH$ g‘pîQ> (X, d) H$m EH$ Cng‘wÀM¶ G {dd¥Îm 
h¡ ¶{X d Ho$db ¶{X G AnZo àË¶oH$ {~ÝXþ H$m à{Vdoe h¡&

9) Prove that every infinite subset of a compact metric space has 
at least one limit point.

 àX{e©V H$s{OE {H$ g§hV XÿarH$ g‘pîQ> H$m àË¶oH$ AZ§V Cng‘wÀM¶ H$‘ 
go H$‘ EH$ gr‘m {~ÝXþ aIVm h¡&

 Section - C 2 × 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. Use of non-programmable 
scientific calculator is allowed in this paper.

(IÊS> - g)
XrK© CÎmar¶ àíZ

{ZX}e : IÊS> "gr' ‘| 4 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo H$sÝht ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZm 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$aZo 
h¢& Bg àíZnÌ ‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ 
H$s AZw‘{V h¡&
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10) Prove that sequence xn# - where x
n

n
n

3 4
2

Nn 6 !=
+

 is montonic 

 increasing and bounded. Find it’s limit ‘l   ’ and If 
x l n nn 06!- 1 2  and 

1000
1

! =  then find n0.

 {gÕ H$s{OE {H$ AZwH«$‘ xn# - Ohm§ x
n

n
n

3 4
2

Nn 6 !=
+

 EH$ {XîQ> 

 dY©‘mZ d n[a~Õ h¡& BgH$s gr‘m ‘l   ’ kmV H$s{OE d O~ 
1000

1
! =  hmo 

Vmo x l n nn 06!- 1 2  Ho$ {bE n0 kmV H$s{OE&

11) Prove that set of rational numbers Q is not a complete ordered 
field.

  {gÕ H$s{OE {H$ n[a‘o¶ g§»¶mAm| H$m g‘wÀM¶ Q nyU© H«${‘V joÌ Zht h¡&

12)  State and prove necessary and sufficient condition for Riemann 
integrability of a function.

 {H$gr ’$bZ Ho$ ar‘mZ g‘mH$bZr¶Vm Ho$ {bE Amdí¶H$ Ed§ n¶m©á à{V~§Y 
H$mo H$WZ H$a {gÕ H$s{OE&

13) If (X, d) is a metric space and D define on X such that

 ( , )
( , )

( , )
,x y

d x y
d x y

x y
1

D X6 !=
+

 then show that (X, D) is a metric 
space.

 ¶{X (X, d) EH$ XÿarH$ g‘pîQ> h¡ VWm D, X na {ZåZ àH$ma n[a^m{fV 
h¡…

 ( , )
( , )

( , )
,x y

d x y
d x y

x y
1

D X6 !=
+

 V~ àX{e©V H$s{OE {H$ (X, D) EH$ XÿarH$ g‘pîQ> h¡&


