
 (A-54) P. T. O. 

S-132    Roll No. ………………….. 

MT–04 

Real Analysis & Metric Space 

¼okLrfod fo’ys”k.k ,oa nwjhd lef”V½ 

Bachelor of Science (BSC–12/16/17) 

Second Year, Examination, 2018 

Time : 3 Hours   Max. Marks : 40 

Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section ‘A’ contains four (04) long answer type 

questions of nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s ukS (9
1

2
) vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. Show that the sequence 
n

x   is convergent and find 

its limit, where :  

1
1,x   

1

4 3
,

3 2

n

n

n

x
x

x






 1n    

fl) dhft, fd vuqØe 
n

x   vfHklkjh gS rFkk bldh 

lhek Kkr dhft,] tgk¡ 
1

1,x   
1

4 3
,

3 2

n

n

n

x
x

x






 1n   

gSA 

2. State and prove Rolle’s theorem.  

jksyh izes; dk dFku fyf[k, rFkk mls fl) dhft,A  

3. If ( )f x  is a function defined on 
1

0 ,
4

 


 
 

 by :  

c o s , if is ra t io n a l
( )

s in , if is ir ra t io n a l

x x
f x

x x


 



  

Show that f is not Riemann integrable over 
1

0 ,
4

 


 
 

. 

;fn Qyu ( )f x ] 
1

0 ,
4

 


 
 

 ij fuEu izdkj ls ifjHkkf”kr 

gS % 

c o s ,
( )

s in ,

x x
f x

x x


 



  

fl) dhft, fd f vUrjky 
1

0 ,
4

 


 
 

 ij jheku 

lekdyuh; ugha gSA  
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4. Let (X, d) be a metric space and let : 

( , ) m in {1, ( , )}d x y d x y    

then d' is a metric for X.  

;fn (X, d) ,d nwjhd lef”V gS vkSj ;fn
 

( , )d x y  U;wure
 

{1, ( , )}d x y ] rc d', X ds fy, nwjhd 

gksxkA  

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section ‘B’ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. State and prove Bolzano-Weierstrass theorem.  

cksYtsuks&okbLVªkZl izes; dk dFku fyf[k, rFkk mls fl) 

dhft,A  

2. Every Cauchy’s sequence is bounded.  

izR;sd dks’kh vuqØe ifjc) gksrh gSA  

3. Show that the function :  

( ) 1f x x x     

is continuous at x = 0 and 1. 

fl) dhft, fd Qyu % 

( ) 1f x x x    

x = 0 rFkk 1 ij lrr~ gSA  
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4. Show that the function :  

1
ta n

y

x

  
 
 

  

is not continuous at (0, 1). 

fl) dhft, fd Qyu % 

1
ta n

y

x

  
 
 

 

¼0] 1½ ij lrr~ ugha gSA  

5. Show that every constant function f (x) = k is Riemann 

integrable and ( )
b

a
k d x k b a  .  

fl) dhft, fd izR;sd fLFkjkad Qyu ( )f x k  jheku 

lekdyuh; gksrk gS rFkk ( )
b

a
k d x k b a  A 

6. Test the convergency of the series 
2

1

1 n x
  in 

[1, [ .   

Js.kh 
2

1

1 n x
  dk vUrjky [1, [  esa vfHklkjh gksus dk 

ijh{k.k dhft,A  

7. If (X, d) is a metric space, then show that :  

( , ) ( , ) ( , ) , , Xd x z d y z d x y x y z      

;fn (X, d) ,d nwjhd lef”V gS] rks fl) dhft, fd % 

( , ) ( , ) ( , ) , , Xd x z d y z d x y x y z     
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8. If (X, d) is a metric space and A, B are subsets of X, 

then :  

A B ( A B )        

;fn (X, d) ,d nwjhd lef”V gS rFkk A, B, X ds 

mileqPp; gSa] rc % 

A B ( A B )       

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section ‘C’ contains ten (10) objective type 

questions of half  1

2
 mark each. All the questions 

of this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk  1

2
vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Indicate whether the following statements are True or False : 

bafxr dhft, fd fuEufyf[kr dFku lR; gSa ;k vlR; % 

1. x   Max. {x, –x} Rx  .  (True/False) 

x   vf/kdre {x, –x} Rx  A  ¼lR;@vlR;½ 

2.   is a closed set but not open set.  (True/False) 

  ,d laòr leqPp; gS ysfdu foo`r leqPp; ugha gSA   

    ¼lR;@vlR;½ 
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3. 
1

lim 1 0 .

n

n n 

 
  

 

  (True/False) 

1
1 0

n

n n 

 
  

 

A    ¼lR;@vlR;½ 

4. Function 3
( ) 3f x x x   is discontinuous at x = 0.   

     (True/False) 

Qyu 3
( ) 3 ,f x x x   0x   ij vlrr~ gSA   

    ¼lR;@vlR;½ 

5. If a function is differentiable at a point, then it must be 

continuous at that point.  (True/False) 

fdlh fcUnq ij vodyuh; Qyu ml fcUnq ij lrr~ Hkh 

gksrk gSA    ¼lR;@vlR;½ 

6. Every monotonic function is Riemann integrable.   

     (True/False) 

izR;sd ,dfn”V Qyu jheku lekdyuh; gksrk gSA   

    ¼lR;@vlR;½ 

7. Series 
2

s in x

n
  is convergent on set R. (True/False) 

Js.kh 
2

s in x

n
 ] leqPp; R ij vfHklkjh gSA  ¼lR;@vlR;½ 

8. 
2 2

0 , 0

lim
x y

x y

x y 

 

 
 

 does not exist.   (True/False) 

2 2
0 , 0x y

x y

x y 

 

 
 

 vfLrRo esa ugha gSA ¼lR;@vlR;½ 
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9. In a metric space every space is open set.  (True/False) 

,d nwjhd lef”V esa] izR;sd xksyk ,d foo`r leqPp; gksrk 

gSA     ¼lR;@vlR;½ 

10. If (X, d) is a metric space and A, B are subsets of X, 

then A B A B.     (True/False) 

;fn (X, d) ,d nwjhd leqPp; gS rFkk A, B, X ds 

mileqPp; gSa] rc A B A B   A  ¼lR;@vlR;½ 
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