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B.Sc. (Semester - VI) (Old) (CGPA) Examination Oct/Nov 2019 
Mathematics (Special Paper – XI) 

METRIC SPACE   
 

Day & Date: Monday, 07-10-2019  Max. Marks: 70 
Time: 08:00 AM To 10:30 AM  
 

Instructions: 1) All questions are compulsory. 
                       2) Figures to the right indicate full marks.   
   

Q.1  Fill in the blanks by choosing correct alternatives given below. 14 
 1) Norm is a function with domain 𝑙2 and Range ______.   

 a) [0, ∞) b) (−∞, ∞)  
 c)  −∞, 0  d) None of these  
      

 2) The metric space  R, d  or Rd  is called _____ Metric space.   
 a) Normal b) Discrete  
 c) Absolute  d) None of these  
      

 3) Any polynomial function is ______ at each point in R.  
 a) oscillate  b) not continuous   
 c) continuous  d) None of these  
      

 4) In any metric space  M, ρ  both  M and  ρ are ______sets.  
 a) closed  b) empty   
 c) Null  d) open and closed   
      

 5) Let E is subset of Metric space M, then E is closed subset of M if ______.  
 a) E = E  b) E ≠ E   

 c) E = E  d) None of these   
      

 6) If A is not bounded then diam A = ________  
 a) 1 b) ∞  

 c) 0 d) −∞  
      

 7) Every convergent sequence in metric space is _______.  
 a) convergent  b) divergent   
 c) Cauchy sequence  d) None of these   
      

 8) Every compact metric space is _______.  
 a) complete and not bounded  b) bounded and not complete   
 c) not complete and not bounded  d) compact and totally bounded   
      

 9) lim
𝑥→∞

 1/𝑥2  = ______  

 a) 0 b) 1  
 c) ∞ d) −∞  
    

 10) M has a Heine-Borel property if M is ______.  
 a) complete  b) compact  
 c) connected  d) None of these  
      

 11) If  𝑓 ∶  R1 → R1 and 𝑎 ∈  R′ , If 𝑓 is continuous at a then  𝑓 𝑥 − 𝑓(𝑎) < ∈ , 
(0 <  𝑥 − 𝑎 < 𝛿) such that _______ 

 

 a) ∈ > 0 b) ∈ < 0  
 c) ∈ = 0 d) None of these   
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 12) If A and B are open subset of R1 then  A × B is _______ subset of R2  

 a) empty  b) closed   
 c) open  d) None of these   
    

 13) The metric 𝜌 is absolute metric if ________  
 a) 𝜌 𝑥, 𝑦 =  𝑥 + 𝑦  b) 𝜌 𝑥, 𝑦 =  𝑥 − 𝑦   
 c) 𝜌 𝑥, 𝑦 =  𝑥. 𝑦  d) None of these  
      

 14) If  M, ρ  is a complete metric space and A is closed subset of M then 
 A, ρ  is also  ______ 

 

 a) complete  b) compact  
 c) connected  d) None of these   
      

Q.2 A) Answer the following questions (Any Four) 08 
  1) Define metric space  X, d   

  2) Prove that  lim
𝑥→3

  𝑥2 + 2𝑥 = 15  

  3) Define Open Ball B[𝑞, 𝑟]  
  4) Define Clouse of E.  

  5) Explain Heine - Borel property.   
     

 B) Answer the following questions (Any Two) 06 
  1) Explain class 𝑙2 with example for 𝑠 ∈ 𝑙2 and  𝑡 ∈ 𝑙2 then  𝑠 + 𝑡 ∈ 𝑙2  

  2) Explain open set with example.  
  3) Explain Bounded set with diam A.  
     

Q.3 A) Answer the following questions (Any two) 08 
  1) If 𝑓, 𝑔 are real-valued continuous function at  𝑎 ∈  R1 then  

𝑓 + 𝑔, 𝑓 − 𝑔, 𝑓. 𝑔 and 𝑓/𝑔  [𝑔(𝑎) ≠ 0] are also continuous at 𝑎.  

 

  2) If G1 and G2 are open subset of the metric space M then G1 ∩ G2 is also 
open. 

 

  3) Let 𝑓 be a continuous function from Compact Metric space M1 into 
Metric space M2 then 𝑓(M1) of 𝑓 is also compact.  

 

     

 B) Answer the following questions (Any One) 06 
  1) State and prove Schwarz inequality.  
  2) Define closed subset of M and if E is any subset of Metric space M 

then E  is closed.  

 

     

Q.4 A) Answer the following questions (Any Two) 10 
  1) If 𝑓 and 𝑔 are real valued continuous function. If 𝑓 is continuous at 𝑎 

and 𝑔 is continuous at 𝑓(𝑎) then gof is continuous at 𝑎.  

 

  2) Let G be an open subset of metric space M then G′ = M − G is closed. 
Also converse if F is closed then F′ = M − F is open.  

 

  3) If Metric space M has Heine-Boral property then M is compact.   
     

 B) Answer the following questions (Any One) 04 
  1) State and prove Minkowski inequality.   
  2) If A is the subset of Metric space  M, ρ  is totally bounded then A is 

bounded.  

 

     

Q.5 Answer the following questions (Any two) 14 
 a) Let  M, ρ  be a metric space and ‘a’ be a point in M. Let 𝑓, 𝑔 be real valued 

function whose domain are subset of M  

 

  If  lim
𝑥→𝑎

 𝑓 𝑥  = L and lim
𝑥→𝑎

 𝑔 𝑥  = M then lim
𝑥→𝑎

 𝑓 𝑥 . 𝑔 𝑥  = L. M.  

 b) Let  M, ρ  be a Complete Metric space. If T is a contraction on M then there 
is only one point 𝑥 in M such that  T𝑥 = 𝑥 

 

 c) Let  M1, ρ1  and  M2, ρ2  be Metric spaces and let 𝑓: M1 → M2 then 𝑓 is 
continuous on M1 if and only if  𝑓 (G) is open in M1 (whenever G is open in M2) 
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