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Q. No. SECTION A (𝟓 × 𝟐 = 𝟏𝟎) 

Answer ALL questions 

CO KL 

1. Define a topological space with an example. 1 1 

2. Which subsets in an indiscrete topology on a set X are open? 1 1 

3. What do you mean by a subspace topology? 1 1 

4. Define Hausdorff space. 1 1 

5. Explain a limit point compact space briefly.  1 1 

 
Q. No. SECTION B(𝟏𝟎 × 𝟏 = 𝟏𝟎).  

Answer ALL questions 
CO KL 

6. Which of the following is an open set in R? 

(i) [1,2]                        (ii) (1,2]               (iii) [1,2)           (iv) (1,2) 

2 2 

7. Y= [-1, 1], a subspace of R. Which of the following is both open in Y 

and R? 

(i) ቄ𝑥 ∈ 𝑅/
ଵ

ଶ
< |𝑥| < 1ቅ                       (ii) ቄ𝑥 ∈ 𝑅/

ଵ

ଶ
< |𝑥| ≤ 1ቅ      

(iii) ቄ𝑥 ∈ 𝑅/
ଵ

ଶ
≤ |𝑥| < 1ቅ                     (iv) ቄ𝑥 ∈ 𝑅/

ଵ

ଶ
≤ |𝑥| ≤ 1ቅ 

2 2 

8. Which of the following is not true in a topological space X? 

(i) ∅ and X  are open                              

(ii) ∅ and X  are closed      

(iii) arbitrary intersections open sets are open 

(iv) arbitrary unions of open sets are  open 

2 2 

9. Which of the following is true? 

(i) (0,1]is compact                                 (ii) (0,1]is closed   

(iii) (0,1]is not bounded                        (iv) [0,1] is compact 

2 2 
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10. In a discrete topology on a set X 

(i) all subsets of X are open         

(ii) all one point subsets of X alone are closed        

(iii) all one point subsets of X alone are open         

(iv) only X and ∅ are open 

2 2 

11. If every point of a non-empty compact Hausdorff space X is a limit 

point of X then X is ----------. 

(i) countable      (ii) uncountable       (iii) bounded      (iv) unbounded 

2 2 

12. Any ---------- Hausdorff space is normal. 

(i) closed          (ii) open                  (iii) bounded      (iv) compact 

2 2 

13. Which of the following spaces is always normal? 

(i) Hausdorff space                           (ii) compact space       

(iii) metric space                               (iv) topological space 

2 2 

14. A subspace of a regular space ----------. 

(i) need not be regular      (ii) normal       (iii) regular       (iv) compact 

2 2 

15. Which of the following statement is true? 

(i) Every metric space is normal      

(ii) Every compact metric space is normal      

(iii) Every normal space is compact      

(iv) Every compact metric space is metrizable 

2 2 

 

Q. No. SECTION C (𝟐 × 𝟏𝟓 = 𝟑𝟎) 
Answer ANY TWO questions 

CO KL 

16. Can we say that if 𝑓: 𝑋 → 𝑌 is a function, X and Y are topological 

spaces, the following statements are equivalent? 

a) f is continuous 

b) for every subset A of X, 𝑓(𝐴̅) ⊂ 𝑓(𝐴)തതതതതത  

c) for every closed set B in Y, 𝑓ିଵ(𝐵) is closed in X . Prove the 

supporting results. 

3 3 

17. How would you say that any interval or a ray in a linear continuum L 

in the order topology is connected?  

3 3 
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18. Let 𝑋 be a metrizable space. Then prove that the following are 

equivalent: 

a) 𝑋 is compact. 

b) 𝑋 is limit point compact. 

c) 𝑋 is sequentially compact. 

3 3 

19. State and prove the Tietz extension theorem. 3 3 

 
Q. No. SECTION D (𝟐 × 𝟏𝟓 = 𝟑𝟎) 

Answer ANY TWO questions 
CO KL 

20. Examine the following statement is true: 

“If 𝑓: 𝑋 → 𝑌 is a bijective continuous function, X is compact and Y is 

Hausdorff, then f is a homeomorphism”. 

4 4 

21. Is the union of connected subspaces of 𝑋 having a point in common is 

connected? Justify it. 

4 4 

22. Prove that the product of finitely compact spaces is compact? Justify it 

with a supporting  proof. 

4 4 

23. Demonstrate Urysohn lemma. 4 4 

 
Q. No. SECTION E (𝟐 × 𝟏𝟎 = 𝟐𝟎) 

Answer ANY TWO questions 
CO KL 

24. Defend the topologies induced by the euclidean metric and the square 

metric are the same as the product topology on ℝ௡. 

5 5 

25. Prove that a subspace A of  ℝ௡ is compact if and only if it is closed 

and bounded in the Euclidean metric d or the square metric 𝜌. 

5 5 

26. Is every closed interval in ℝ uncountable? Justify it. 5 5 

27. State Urysohn metrization theorem and investigate it by giving a 

supportive proof. 

5 5 
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