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Instruc tions: (1) Thi s question paper conta ins FIVE QUESTIONS 

(2) The figures to the right side indicate fnll marks of the corresponding IJllestion/s 
(3) The symbols used in the paper have thei r usual meaning , unless specifi ed 

Q: 1. Allswer t.he foll owillg oy choosing correct. allswers from given choices. 

[ 1 J Every function defilled on R d is 

[AJ continuous 
[B] discont.inuous 
[C] continuous only at rational points 
[D] contilluous ollly at irrational points ' 

[ 2] Every Cauchy sequence is 

[AJ convergent 

[C] divergent. 

[B] is not always convergent 

[D] none 

[ 3] In the metric space M = [0 , 1] wit h usual metric , E[i , 1] = 

[A] [O, lJ [B] [i , lJ 

[C] [0, ~J [DJ (0, 1) 

[ 4] The set. {1,2,3,4} is 

[A] open ill Rd out closed ill Rl [B] open in Rd alld Rl ooth 

[C] closed in Rd but open in Rl [D] none 

5] The range of a continuous fun ction f defined on [1 ,2] is 

[A] unbounded [B] compact 

[C] t t no , compac , [D] none 
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[ 6] Every finite subset of a met.ric space is 

[A] unbounded [D] compact 

[C] not compact [D] none 

Q : 2. Allswer allY THREE of the following. 

[ 1] Define : (i) Metric Space (ii) Cluster Point. 

[ 2] Let (M, d) be a metric space and let d'(x , y) = min {l , d( x , y) }. Then prove that 
d" is a metric on M 

Q: 3. 

Q: 3. 

3] Define (i) Connected sct (ii) Limit point 

4] Prove that every cOllstant fun ction 1 : RI ------t RI is continuous 

5] Prove that g(x) = \/x, :1: E [0,(0) is continuous on [0,(0) 

6] Show that the range of a continuous functi oll, on a compact metric space, IS 

bounded. 

Prove t hat a real valued fun ction f is continuolls at a E R iJf 

lim Xn = a ==? lil1l 1(xn ) = 1 (0,) 
n--+cx:: 11 --+00 

OR 

Defin e Cauchy Sequellce. Also prove that if {Sn}:;O=1 is a convergent sequeJlce 
of points in a metric space (M, p) then {sn} ~=I is Cauchy. Is the COllverse true? 
Justify. 

Q: 4 [A] Prove that if FI am] F2 are closed subsets of a rnetric space Nf thell FJ U F2 is 
closed ill M 

[ B] If E is any subset of a metric space M then prove that E is closed in M 

Q: 4. 

OR 

Define a Connected Set. Also Prove that a subset A of RI is connected iff 
whenever a E A, b E A with a < b, the!1 c E A for every c such that a < c < b. 

Q: 5 [A] Let 1 be a real valued continuous function on [a, b]. Then prove that 1 is bounded . 

[ B] Give an exaII1ple of a function wllich is one-one , onto, continuous Gut its inverse 
is not continuous. 

Q: 5. 

OR 

Let (MJ , PI) be a metric space and let A be a dense subset of MI· If 1 is a 
uniformly cOJltinuous fUllction from (A , PI) into a complete metric space (M2 ' P2 ) 
then prove that 1 can be extended to a uniformly continuous functi on F from 
Ml into M2 . 
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