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Roll No. ....................................

BSC-12 (Bachelor of Science) Mathematics
Second Year Examination-2015

MT-04
Real Analysis and Metric Space

okLr fod  fo' ys"k. k , oa nwjhd  l e"Bh
Time : 3 Hours Maximum Marks : 30
Note : The Question paper is divided into three section A, B

and C. Attempt Questions of each section according to
given instruction.

uksV % ; g i z' u&i =k d ] [ k v kSj  x rhu [ k. Mksa esa foHkkft r  gSA i zR; sd osQ
funsZ' kkuql kj  i z' uksa dk mRr j  nsaA

Section - A @ [ k. M&d
(Long Answer Type Questions)@( nh?kZ mÙkj ksa okys i z' u)

Note : Answer any two questions. All questions carry equal
marks. (2×7½=15)

uksV % fdUgha nks i z' uksa osQ mRr j  nhft , A l Hkh i z' uksa osQ vad l eku gSaA
1. Prove that the sequence {xn} is convergent and its limit lies

between 2 and 3, where xn = 
n11 n N

n
     

fl ¼ dhft ,  fd vuqØe  {xn} , d vfHkl kjh gS rFkk bl dh l hek 2

, oa 3 osQ eè;  gSA t gk¡ xn = 
n11 n N

n
     
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2. Prove that 
    

1
n

nn

n 1 n 2 ... 2n 4
lim

n e

   
 

 

fl ¼ dhft ,      
1
n

nn

n 1 n 2 ... 2n 4lim
n e

   
 

 

3. Let the usual metric d(x, y) = |x – y| in closed interval [0, 1],

find 
1S ,1
2
 
    and  

3 1S ,
4 2

 
  

l eqPp;  [0, 1] esa l kekU;  nwjhd d(x, y) = |x – y|  osQ fy,  Kkr dhft ,

1S ,1
2
 
    vkSj  3 1S ,

4 2
 
  

4. Let (x, d1) and (y, d2) are two metrix space and f is a mapping
from x to y. Show that f is continuous for x0X if and only if
xn  x0  f(xn)  f(x0)
ekuk (x, d1) rFkk (y, d2) nks nwjhd l ef"V; k¡ gS rFkk f, x l s y es , d
i Qyu gSA i znf' kZr dhft ; s fd f, x0X l arr~ gksxk ; fn vkSj osQoy
; fn xn  x0  f(xn)  f(x0)

Section - B @ [ k. M&[ k
(Short Answer Type Questions) ( y?kq mÙkj ksa okys i z' u)

Note : Answer any four (04) questions. Each question carries
equal marks. (4×2½=10)

uksV % fdUgh pkj  (04) i z' uksa ds mÙkj  nhft , A l Hkh i z' uksa osQ vad l eku
gSaA
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1. Show that the set of real number R is connected set.

fl ¼ dhft ,  fd okLrfod l a[ ; kvksa dk l eqPp;  R l Eca¼ l eqPp;
gSA

2. Find the limit point of the sequence 
nsin n N
2
   

 

vuqØeksa dh l eh fcUnq Kkr dhft ,

nsin n N
2
   

 

3. For what value of K function f define as

f(x) = 
23x kx ; x 1

5x 3k ; x 1
  


 

is continuous at x = 1 ?

K osQ fdl  eku osQ fy,  i Qyu

f(x) = 
23x kx ; x 1

5x 3k ; x 1
  


 

x = 1 i j  l arr~ gksxk\

4. Let the function f(x) =  1 x 1, 2
x
   then for partition

P = 
6 7 8 91, , , , ,2
5 5 5 5

 
 
   of [1, 2] the find the value of  L(P,f) and

V(P,f)
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; fn i Qyu f(x) =  1 x 1, 2
x
   rFkk ; fn

P = 
6 7 8 91, , , , ,2
5 5 5 5

 
 
  , [1, 2] dk dksbZ foHkkt u gS rc L(P,f)

, oa V(P,f) dh x.kuk dhft , A

5. Find the value of 
1 2

2 20

1 13x cos 2sin dx
x x

   
eku Kkr dhft ,

1 2
2 20

1 13x cos 2sin dx
x x

   
6. Show that for the sequence whose sum of n terms is

2 2

nx
1 n x , 0 < x < 1 term by term differentiation at x = 0 is

not possible.

i znf' kZr dhft ; s fd vuqØe ft l osQ n i nksa dk ; ksxi Qy 2 2

nx
1 n x ,

0 < x < 1] fcUnq i j  x = 0 i n' k% vodyu l aHko ugha gSA
7. (x, d) be a metric space, then show that

|d(x1, y1) – d(x2, y2)| < d(x1x2) + d(y1, y2)  x1, x2, y1, y2  X

; fn (x, d) , d nwjhd l ef"V gS rks i znf' kZr dhft ,  fd

|d(x1, y1) – d(x2, y2)| < d(x1x2) + d(y1, y2)  x1, x2, y1, y2  X

8. Let (x, d) is a metric space then A is open sebet of x if and
only if A0 = A
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ekuk (x, d) , d nwjhd l ef"V gS rc X dk , d mi l eqPp;  A foòr
gksxk ; fn vkSj osQoy ; fn A0 = A

Section - C @ [ k. M&x
(Objective Type Questions) @ ( oLrqfu"B i z' u)

Note : Section 'C' contains ten (10) objective-type questions
of ½ mark each. All the questions of this section are
compulsory. (10×½=5)

uksV %[ k. M x̂* esa nl  (10) oLrqfu"B i z' u fn; s x,  gSa] i zR; sd i z' u
ds fy,  , d  (½) vad fu/ kZfj r  gS A bl  [ k. M ds l Hkh i z' u
v fuok; Z gSa A

Write T for true and F for false statement.

1. The vlaue of x

sin xlim cos x
x

     is ................ .

eku Kkr djks x

sin xlim cos x
x

     = ................ .

2. Necessary and sufficient condition for Riemann integrability
is ................... .

jheku l ekdyuh; rk osQ fy,  vko' ; d , oa i ; kZIr i zfrcU/  gSA
................... .

Write T for true and F for false statement
3. If a function fR[a, b] then for any real number k,

kf R[a, b]

; fn i Qyu fR[a, b] rFkk k dksbZ okLrfod jkf' k ugha gS rc
kf R[a, b]
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4.    b b

a a
f x dx f x dx 

5. If f and g are bounded at the closed interval [a, b] and
Riemann integrable and f(x) > g(x)  x  [a, b] then

b b

a a
g(x)dx ___ f (x)dx 

; fn f vkSj g, [a, b] i j  i fjc¼ gS , oa jheku l ekdyuh;  gS rFkk
; fn f(x) > g(x)  x  [a, b] rc

b b

a a
g(x)dx ___ f (x)dx 

Choose the correct option
6. An open sphere whose centre is at x0 and radius is r then

s(x0, r) is define as
(a) {xX : (d(x, x0) < r} (b) {xX : (d(x, x0) < r}
(c) {xX : (d(x, x0) > r} (d) {xX : (d(x, x0) > r}

, d foÑr eksyd ft l dk osQUnz x0 gks vkSj f=kT; k r gks rks s(x0, r)
}kjk fu: fi r djrs gSaA
(a) {xX : (d(x, x0) < r} (b) {xX : (d(x, x0) < r}
(c) {xX : (d(x, x0) > r} (d) {xX : (d(x, x0) > r}

7. Let (x,d) be a metric space A, B are the subset of x then

(a) A B A B   (b) A B A B  

(c) A B A B   (d) A B A B  
ekuk (x,d) , d nwjhd l ef"V gS rFkk A, B, X osQ nks mi l eqPp;  gS
rc
(a) A B A B   (b) A B A B  
(c) A B A B   (d) A B A B  
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8. Minkowski's inequality when p>1

(a)  
1/p 1/p 1/p

n n n
p p p

i 1 i 1 i 1
ai bi ai bi

  

     
           

  

(b)  
1/p 1/p 1/p

n n n
p p p

i 1 i 1 i 1
ai bi ai bi

  

     
           

  

(c)  
1/p 1/p 1/p

n n n
p p p

i 1 i 1 i 1
ai bi ai bi

  

     
           

  

(d)  
1/p 1/p 1/p

n n n
p p p

i 1 i 1 i 1
ai bi ai bi

  

     
           

  

vl hedk] rc t c p>1

(a)  
1/p 1/p 1/p

n n n
p p p

i 1 i 1 i 1
ai bi ai bi

  

     
           

  

(b)  
1/p 1/p 1/p

n n n
p p p

i 1 i 1 i 1
ai bi ai bi

  

     
           

  

(c)  
1/p 1/p 1/p

n n n
p p p

i 1 i 1 i 1
ai bi ai bi

  

     
           

  

(d)  
1/p 1/p 1/p

n n n
p p p

i 1 i 1 i 1
ai bi ai bi

  

     
           

  
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9. Let (X, d) be a metric space, A X, x X  the x is a limit
point of A  r > 0

(a)    S x, r x A      

(b)  S[x, r] x A      

(c)    S x, r x A      

(d)    S x, r x A      

ekuk  (X, d) nwjhd l ef"V gS rFkk A X, x X   rc x, A  dk
l hek fcUnq dgyk, xk t c

(a)    S x, r x A      

(b)  S[x, r] x A      

(c)    S x, r x A      

(d)    S x, r x A      

10. Value of  0,1

(a)  (b) 

(b)  (d) 

eku  0,1

(a)  (b) 

(b)  (d) 


