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Note: The question paper is divided into three sections A, B and C. 
Use of non-programmable scientific calculator is allowed in 
this paper.

{ZX}e : àíZ nÌ VrZ IÊS>m|  "A', "~' Am¡a "g' ‘| {d^m{OV 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¢&

 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> "A' ‘| 07 A{V bKw CÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo g^r 
àíZm| H$mo hb H$aZm h¢& àË¶oH$ àíZ Ho$ 01 A§H$ h¡ Am¡a A{YH$V‘ 
eãX gr‘m Vrg eãX h¢&
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1) (i) State Balzano - Weierstrass theorem.
  ~mëOZmo dmBñQ´>mg à‘o¶ H$m H$WZ H$s{OE&

 (ii) What is the supremum of the set
  | , 16S Ix x x <2!= # -

  g‘wÀM¶ | , 16S Ix x x <2!= # - H$m CÀMH$ ~VmB¶o&

 (iii) Define limit point of a sequence.
  AZwH«$‘ Ho$ gr‘m {~ÝXþ H$mo n[a^m{fV H$s{OE&

 (iv) State Mostest theorem.
  ‘m°ñQ>oñQ> à‘o¶ H$m H$WZ H$s{OE&

 (v) Write the statement of fundamental theorem of integral 
calculus.

  g‘m’$bZ J{UV H$s ‘yb^yV à‘o¶ H$m H$WZ {b{IE&

 (vi) State Darboux theorem.
  S>m~y© à‘o¶ H$m H$WZ H$s{OE&

 (vii) Define the Pseudo Metric.
  N>X²‘-XÿarH$ H$mo n[a^m{fV H$s{OE&

 Section - B 4 × 8 = 32
(Short Answer Questions)

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



MT-04 / 800 / 6  (3) (P.T.O.)

586

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

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

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

3) Prove that the sequence 
n

2
3 2+* 4converge to 2.

 {gÕ H$s{O¶o {H$ AZwH«$‘ 
n

2
3 2+* 4 H$mo A{^g¥V hmoVr h¡?

4) Prove that the following function is continuous at origin

 ; ( , ) (0, 0)x y !( , )

; ( , ) ( , )

f x y x y
x

x y0 0 0

2 2

2

= +

=

*

 {gÕ {H${OE {H$ {ZåZ ’$bZ ‘yb {~ÝXÿ na g§VV² h¡&

 ; ( , ) (0, 0)x y !( , )

; ( , ) ( , )

f x y x y
x

x y0 0 0

2 2

2

= +

=

*

5) Test the following function for differentiability at x 1=  and 
x 2=  ( ) | 1 | | 2 |, [ 0, 3]f x x x xV != - + -

 {ZåZ ’$bZ H$s  x 1=   d  x 2=   na AdH$bZr¶Vm H$s Om±M H$s{OE& 
( ) | 1 | | 2 |, [ 0, 3]f x x x xV != - + -
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6) Suppose f is any bounded real function in the close interval 
,a b7 A, and m  and M are infimum and supremum respectively, 

of f in ,a b7 A. Then show that for every partition ,p p a b! 7 A  
( ) ( ,m b a p fLG- ( , ) ( )p f b aU MG G -)

 ‘mZm f, g§d¥V AÝVamb  ,a b7 A, ‘| n[a~Õ dmñV{dH$ ’$bZ h¡ VWm m  Ed§ 
M, ’$bZ f Ho$ ,a b7 A. ‘| H«$‘e… {ZåZH$ Ed§ CÀMH$ h¡! V~ g^r {d^mOZm| 

,p p a b! 7 A  Ho$ {bE {gÕ H$s{OE& 

 ( ) ( ,m b a p fLG- ( , ) ( )p f b aU MG G -)

7) Using second mean value theorem, prove that

 cos x
x dx15 3 2 3< <

3 2 3

0

π π
+

π

w

 {ÛVr¶ ‘Ü¶‘mZ à‘o¶ H$m à¶moJ H$aVo hþE àX{e©V H$s{OE& {H$

 cos x
x dx15 3 2 3< <

3 2 3

0

π π
+

π

w
 

8) Show that

 
( )n

x dx
n n 1

1n

n n
2

10

1

2
1

=
+

3 3

= =

> H/ /w
 
 {gÕ H$s{OE {H$

 
( )n

x dx
n n 1

1n

n n
2

10

1

2
1

=
+

3 3

= =

> H/ /w

9) Prove that every finite subset of metric space is compact.
 {gÕ H$s{OE {H$ XÿarH$ g‘pîQ> H$m àË¶oH$ n[a{‘V Cng‘wÀM¶ g§hV hmoVm 

h¡&
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 Section - C 2 × 14 = 28
(Long Answer Questions)

Note: Section ‘C’ contain 04 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)

{ZX}e : IÊS> "g' ‘| 04 {Z~§YmË‘H$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýhr ^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¡&

10) If sequence xn# - coverage to l, then show that the sequence 

an# - also coverage to l, where

 
......

Na n
x x x

nVn
n1 2

!=
+ + +

 ¶{X AZwH«$‘ xn# - H$mo A{^g¥V hmo Vmo, {gÕ H$s{OE {H$ AZwH«$‘ an# -

^r l H$mo A{^g¥V hmoJm, Ohm±

 
......

Na n
x x x

nVn
n1 2

!=
+ + +

11) State and prove the necessary and sufficient conditions for 
Riemann integrability.

 ar‘mZ g‘mH$bZr¶Vm Ho$ {b¶o Amdí¶H$ Ed§ n¶m©ßV à{V~ÝYm| H$m H$WZ 
H$a {gÕ H$s{OE&
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12) (i)  Let X be a set of all real valued functions defined on [0, 1] 
and : Rd X X "#  is defined as 

  ( , ) | ( ) ( ) | , , .d f g f x g x dx f g XV
0

1

!= -w

   Given integral is Rimann integral, then show that d is 
metric on X.

   ‘mZm X g§d¥V AÝVamb [0, 1] na n[a^m{fV g^r g§VV² dmñV{dH$ 
‘mZ ’$bZm| H$m g‘wÀM¶ h¡ d : Rd X X "#  {ZåZ àH$ma n[a^m{fV 
h¡&

  ( , ) | ( ) ( ) | , , .d f g f x g x dx f g XV
0

1

!= -w

   g‘m{hV g‘mH$bZ ar‘mZ g‘mH$bZ h¡, Vmo àX{e©V H$amo {H$ d, X 
na XÿarH$ h¡&

 (ii)  Find the open sphere ,2
1 1S a k, and closed sphere ,4

3
2
1S a k 

for the metric ( , )d x y x y= -  defined on set ,0 1X= 7 A

   g‘wÀM¶ ,0 1X= 7 A , ‘| gm‘mÝ¶ XÿarH$ ( , )d x y x y= -  Ho$ {bE 

,2
1 1S a k VWm ,4

3
2
1S a k kmV H$s{OE&  

13) (i)  Prove that in metric space every cauchy sequence is 
bounded.

   {gÕ H$s{OE {H$ {H$gr XÿarH$ g‘mpîQ> ‘| àË¶oH$ H$moer AZwH«$‘ 
n[a~Õ hmoVm h¡?

 (ii) State and prove Heine Borel theorem.
   hoZo ~moaob à‘o¶ H$m H$WZ XoH$a {gÕ H$s{OE&


