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MT-04 

December - Examination 2025 

B.A./B.Sc. (Part-II) Examination 

MATHEMATICS 

REAL ANALYSIS & METRIC SPACE 

Paper : MT-04 
 [Time: 3 Hours]                   [Maximum Marks: 47]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. 

funsZ’k %&funsZ’k %&funsZ’k %&funsZ’k %&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
   mŸkj nhft,A    

 

 Section-A 7××××1====7 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word, one 

   sentence or maximum up to 30 words. Each question carries 1 marks. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %&%&%&%& lHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre                
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 1111 vad dk gSA 

1. (i) Define bounded below set.    

  uhps ls ifjc) leqPPk; dks ifjHkkf"kr dhft,A   

 (ii) State Bolzano-Weierstrass Theorem.   

  cksYt+kuks&oh;jLVªkl izes; dk dFku fyf[k,A   

 (iii) State Boundedness Theorem.   

  ifjc)rk izes; dk dFku fyf[k,A   

 (iv) Define Cauchy’s Sequences.   

  dkW’kh vuqØe dks ifjHkkf"kr dhft,A   

 (v) Define norm of a partition.   

  foHkktu ds ekud dks ifjHkkf"kr dhft,A   

 (vi) Define Darboux Space.  

  MkcwZ ;ksx dks ifjHkkf"kr dhft,A   

 (vii) Define a closed set in metric space.   

  nwfjd lef"V esa lo`ar leqPPk; dks ifjHkkf"kr dhft,A   
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 Section-B 4××××5====20 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  5 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼ y?kq¼ y?kq¼ y?kq¼ y?kq    mŸkjh; iz’u ½mŸkjh; iz’u ½mŸkjh; iz’u ½mŸkjh; iz’u ½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %&%&%&%& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 5555 vad dk gSA 

2. Prove that the union of an arbitrary family of open set is an open.   

 fl) dhft, fd fooÙ̀k leqPPk;ksa ds izR;sd leqnk; dk la?k Hkh ,d foo`Ùk leqPPk; gksrk 

gSA  

 

3. Using Cauchy’s principle for convergence prove that sequence  

 x� = 1 − �
� + �

	 − �

 + ⋯ + 
−1���� �

�  is convergent.  

 

 dks’kh ds lkekU; vfHklj.k fl)kUr ls fl) dhft, fd vuqØe  

 x� = 1 − �
� + �

	 − �

 + ⋯ + 
−1���� �

� vfHklkjh gSA  

 

4. Show that the following function f is continuous but not differentiable at x = 0 :  

 fl) dhft, fd fuEu Qyu f fcUnq x = 0 ij larr gS] fdUrq vodyuh; ugha gS &  

 
  f
x� = �x sin�1 x� � , x ≠ 0

0 , x = 0 
 

5. Prove that every continuous function is R-integrable.   

 fl) dhft, fd izR;sd larr Qyu R&lekdyuh; gksrk gSA   

6. Show that the series ∑ �����
� !�"�  converges uniformly on R.    

 iznf’kZr dhft, fd Js.kh ∑ �����
� !�"� ] R esa ,dleku vfHklkjh gSA   

7. Prove that a subset A of a metric space X is closed if and only if A$ = A.   

 fl) dhft, fd fdlh nwfjd lef"V X dk dksbZ mileqPPk; A lao`r gksrk gS] ;fn vkSj 

dsoy ;fn A$ = A. 
 

8. Prove that in a metric space each closed sphere is a closed set.    

 fl) dhft, fd ,d nwfjd lef"V esa izR;sd lao`r xksyk ,d lao`r leqPp; gksrk gSA   

9. Let the mapping d : R × R → R be defined by : d 
x, y�� |x − y|, ∀ x, y ϵ R then d 

is a metric for R, which is known as usual metric. 

  

 eku yhft, fd ,d R okLrfod la[;kvksa dk leqPp; gSA ,d Qyu d : R × R → R 

fuEu izdkj ifjHkkf"kr gS% d 
x, y�� |x − y|, ∀ x, y ϵ R rc (R, d) ,d nwfjd lef"V gSA   
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 Section-C 2××××10====20 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                  

   500 words. Each question carries  10 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼ nh?kZ¼ nh?kZ¼ nh?kZ¼ nh?kZ    mŸkjh; iz’u ½mŸkjh; iz’u ½mŸkjh; iz’u ½mŸkjh; iz’u ½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %&%&%&%& fdUgha nksfdUgha nksfdUgha nksfdUgha nks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 500500500500 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 11110000 vad dk gSA 

10. If f is defined on [a, b] by f(x) = k ∀ x c [a, b] where k is constant, then f c R [a, b] 

and  , k dx = k 
b − a�0
1 . 

 

 fl) dhft, fd vpj Qyu R&lekdyuh; gksrk gS ;k ;fn [a, b] ij Qyu f(x) = k 

vpj gS] rks f c R [a, b] rFkk , k dx = k 
b − a�.0
1  

 

11. Prove that if a function f is continuous in [a, b], then it attains its supremum and 

infimum at least once in [a, b]. 

  

 fl) dhft, fd ;fn Qyu f lao`Ùk vUrjky [a, b] esa larr gS] rks og ml vUrjky esa 

de ls de ,d ckj vius mPpd ,oa fuEud dks xzg.k djrk gSA  

 

12. Test for uniform convergence the sequence {fn (x)}, where fn (x) = nx (1 − x)n, when 

0 [ x [ 1. 

 

 vuqØe {fn (x)} dk ,dleku vfHklkjh ds fy, ijh{k.k dhft,] tgk¡ fn (x) = nx (1 − x)n, 

tc 0 [ x [ 1. 

 

13. Let the mapping d : R × R → R  defined by :  

  d
x, y� = 20 x = y1 x ≠ y ∀ x, y ϵ R 

Prove that (R, d) is a metric space.  

 

 ekuk fd izfrfp=.k d : R × R → R  fuEu izdkj ifjHkkf"kr gS % 

   d
x, y� = 20 x = y1 x ≠ y ∀ x, y ϵ R  

fl) dhft, (R, d) ,d nwfjd lef"V gSA  

 

 

 

----------------------------- 


