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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. Use of non-programmable 
scientific calculator is allowed in this paper.

{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&  Bg àýnÌ ‘| Zm°Z-
àmoJ«m‘o~b gmB§Q>r[’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘[V h¢&

 Section - A 7 × 1 = 7
(Very Short Answer Type 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 my  be thirty words.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

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

586

MT-04 / 1200 / 6  (1) (P.T.O.)



586

MT-04 / 1200 / 6  (2) (Contd.)

1) (a) Define denseness property of real numbers.
  dmñV{dH$ g§»¶mAm|Ho$ gKZVm JwUY‘© H$mo n[a^m{fV H$s{O¶o&

 (b) Which type of discontinuity is present in the function and  
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*  ‘| x = 0 na {H$g àH$ma H$m Agm§VË¶ 

  h¡ d ³¶m|?

 (c) Define divergent sequence.
  Angmar AZwH«$‘ H$mo n[a^m{fV H$s{O¶o&

 (d) Define bounded set.
  n[a~Õ g‘wÀM¶ H$mo n[a^m{fV H$s{O¶o&

 (e) Define point wise convergence of sequence of functions.
  ’$bZm| H$s AZwH«$‘ H$m {~ÝXþe… A{^gaU H$mo n[a^m{fV H$s{O¶o&

 (f) State fundamental theorem of integral calculus.
  g‘mH$bZ J{UV H$s ‘yb^yV à‘o¶ H$m H$WZ H$s{O¶o&

 (g) Define the complete metric space.
  nyU© XÿarH$ g‘pîQ> H$mo n[a^m{fV H$s{O¶o&
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 Section - B 4 × 5 = 20
(Short Answer Type Questions)

Note: Section 'B' contain Eight (08) Short Answer Type Questions. 
Examinees will have to answer any four (04) questions. Each 
question is of 05 marks. Examinees have to delimit each answer 
in maximum 200 words.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "~r' ‘| AmR> (08) bKw CÎma àH$ma Ho$ àý h¢, narjm{W©¶m| 
H$mo H$sÝhr ^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àý 05 
A§H$  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 there are infinite rational numbers between any two 
different real numbers.

 {gÕ H$r{O¶o {H$ {H$Ýht Xmo {^Þ dmñV{dH$ g§»¶mAm|Ho$ ‘Ü¶ AZÝV n[a‘o¶ 
g§»¶mE {dÚ‘mZ hmoVr h¡&

3) Prove that each compact subset of real numbers is closed and 
bounded.

 {gÕ H$s{O¶o {H$ dmñV{dH$ g§»¶mAm| H$m àË¶oH$ g§hV Cng‘wÀM¶ g§d¥V 
VWm n[a~Õ hmoVm h¡&

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

 {gÕ H$s{O¶o {H$ g§d¥V AÝVamb na g§VV² ’$bZ, g§d¥Îm AÝVamb ‘| 
n[adÕ ^r hmoVm h¡&
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5) Show that the function ( ) ,
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) 3is not Riemann 

 
 integrable on interval [0,1].

 àX{e©V H$s{O¶o {H$ ’$bZ ( ) ,

1 ,
f x x x Q

x x Q
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!= -

-
) 3AÝVamb [0,1] 

na ar‘mZ g‘mH$bZr¶ Zht h¡&

6) Show that the sequence nxe nx21 2-  is point-wise convergent at the 
interval [0, k], k > 0 but is not uniformly convergent at that interval.

 àX{e©V H$s{O¶o {H$ AZwH«$‘ nxe nx21 2-  AÝVamb [0, k], k > 0 ‘| 
{~ÝXþe… A{^gmar h¡ naÝVw EH$ g‘mZ én go A{^gmar Zht h¡&

7) Find ,S
2
1

1` j and ,S
4
3

2
1r` j on set [0, 1] for metric d(x, y) = x y-  

 g‘wÀM¶ [0, 1] ‘| XÿarH$  d(x, y) = x y-  Ho$ {bE  ,S
2
1

1` j VWm 

 ,S
4
3

2
1r` j kmV H$s{O¶o&

8) Prove that every open sphere in a metric space is an open set.
 {gÕ H$s{OE {H$ EH$ XÿarH$ g‘{ï> ‘| àË¶oH$ {dd¥V Jmobm EH$ {dd¥V 

g‘wÀM¶ hmoVm h¡&

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

 àX{e©V H$s{O¶o {H$ g§hV XÿarH$ g‘{ï> H$m àË¶oH$ AZÝV Cng‘wÀM¶ H$‘ 
go H$‘ EH$ gr‘m {~ÝXþ aIVm h¡&
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 Section - C 2 × 10 = 20
(Long Answer Type Questions)

Note: Section 'C' contain 4 Long Anwser Type Questions. Examinees 
will have to answer any two (02) questions. Each question is of 
10 marks. Examinees have to delimit each answer in maximum 
500 words. 

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : IÊS> "gr' ‘| 4 {Z~ÝYmË‘H$ àý h¢& narjm{W©¶m| H$mo H$sÝhr ^r Xmo 
(02) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àý 10 A§H$mo§ H$m h¢, narjm{W©¶m| 
H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo h¡&

10) (a) Prove that sequence {xn} is convergent and find its limit where 
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  {gÕ H$r{OE {H$ AZwH«$‘ {xn} A{^gmar h¡ VWm BgH$s gr‘m 
 kmV H$s{OE,
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 (b) Examine the continuity and differentiability of the function 
 ( )f x x x1 2= - + -  in interval [0,3].

  ’$bZ ( )f x x x1 2= - + -  H$s AÝVamb [0,3] ‘| gm§VË¶ 
 VWm AdH$bZr¶Vm H$s Om±M H$s{O¶o&

11) State and prove Cauchy's general principle of convergence and use it 
to prove that sequence {xn} is convergent where 
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 H$moer Ho$ gm‘mÝ¶ A{^gaU {gÕmÝV H$mo H$WZ H$a {gÕ H$s{OE d BgH$m 
Cn¶moJ H$aVo hþE {gÕ H$s{OE {H$ AZwH«$‘ {xn} A{^gmar h¡, Ohm± 

 ............ ( )x
n

1
2
1

3
1

4
1

1
1

n
n 1= - + - - -  

12) (a) Prove that if simultaneous limit of functin f (x,y) exists then it is 
 unique.

  {gÕ H$r{OE {H$ ¶{X ’$bZ f (x,y) H$s ¶wJnV gr‘m H$m ApñVËd h¡ 
 Vmo ¶wJnV² gr‘m A{ÛVr¶ hmoVr h¡&

 (b) Prove that if functions f and g are Riemann integrable in closed 
 interval [a,b] then fg also Riemann integrable on closed 
 interval [a,b]

  [gÕ H$s{OE {H$ ¶{X ’$bZ f  VWm g g§d¥Îm AÝVamb [a,b] na ar‘mZ 
 g‘mH$bZr¶ h¢, V~ fg ^r [a,b] na ar‘mZ g‘mH$bZr¶ hmoVm h¡&

13) (a) Prove that ({gÕ H$s{OE {H$ ) :
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 (b) If X and Y are metric spaces then prove that a mapping 
 f : X → Y is continuous on X if and only if every open subset 
 G in Y, f –1 (G) is open in X.

  ¶{X X Am¡a Y XÿarH$ g‘{ï>¶m± h¢ Vmo {gÕ H$s{OE {H$ EH$ à{V{MÌU
 f : X → Y, X  na g§VV h¡ ¶{X d Ho$db ¶{X Y  Ho$ àË¶oH$ {dd¥V 
 Cng‘wÀM¶ G Ho$ {bE f –1 (G), X  ‘| {dd¥V h¡& 


