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1. Let a, b, c be distinct rational numbers such that ܽ + ܾ + ܿ = 0. Then the equation  
ଶݔܽ  + ݔܾ  + ܿ = 0 has: 
            A)  Two non real complex roots B) Two irrational roots 
 C) Two rational roots  D) One rational root and one irrational root 
 
2. Which of the following is not true of the graph of the function ݕ =  3ି௫  
 A) The curve lies above the x-axis 
 B) The curve does not pass thorough the origin 
 C) The curve cuts one of the axis 
 D) The value of y increases when x increases 
 
3. The domain of the real valued function ݕ = ඥ(ݔ − 5)(3 −   :is (ݔ
 A) [−3, 5]  B) [−5, −3] C) [3, 5]  D) [−5, 3]  
 
4. The centroid of the triangle formed by the lines ݔ = 0, ݕ = ݔ5 ݀݊ܽ 0 + ݕ3 = 15 is: 
 
 A) (1, ହ

ଷ
 )  B) (ହ

ଷ
, ଷ
ହ
 )  C) (ଷ

ହ
, ହ
ଷ
 )  D) ( ହ

ଷ
, 1) 

 
5. The equation of the tangent to the parabola ݕଶ − ݔ2 − ݕ6 + 5 = 0 at the point 
 (−2, 3) is: 
 A) ݔ + 2 = 0  B) ݔ − 2 = 0 C) y + 3 = 0 D) y − 3 = 0 
 
6. The number of common tangents to the circles ݔଶ + ଶݕ = ଶݔ ݀݊ܽ 36 − ݔ6 + ଶݕ = 0 is: 
 A) 0  B) 1  C) 2  D) 4 
 
7. If  cos ߙ , cos ,ߚ cos   are the direction cosines of a straight line then ߛ
ߙଶ݊݅ݏ  + ߚଶ݊݅ݏ  + ߛଶ݊݅ݏ  = 
 A) 1  B) 2  C) 3  D) ଵ

ଶ
  

 
8. The angle between the line joining (3, 2, −2) and (4, 1,−4) and the line joining 
 (4,−3, 3) and (6,−2, 2) is: 
 
 A) గ

଺
  B) గ

ସ
  C) గ

ଷ
   D) గ

ଶ
 

 
9. If the plane 2ݔ + ݕ3 − ݖ5 = 0 contains the straight line ௫

௟
= ௬

ସ
= ௭

ଶ
  then the value of l is:

 A) 1  B) −1    C) 2  D) −2  
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10. The function of ݂(ݔ) =  ݁௫ିଵ has: 
 A) A local minimum at ݔ = 1    
 B) A local maximum at ݔ = 1   
 C) A local minimum at ݔ = 1  and a local maximum at ݔ = 1   
 D) Neither local maximum nor local minimum 
 

11. ∫ 1)ݔ − (ݔ
భ
మ

ଵ
଴ ݔ݀  =  

 
 A) ଷ

ଶ
   B) 7  C) ଶ

ଷ
    D) ସ

ଵହ
  

 
12. The area bounded by the curve ݕ = ݔ⎪ + 2⎪,  the x-axis and the straight lines ݔ = 3, 
ݔ  =  ݏ݅ 3− 
 A) 3 square units   B) 5 square units 
 C) 13 square units  D) 21 square units 
 
13. A fair die is thrown twice. The sum of numbers appearing is observed to be 8. The 
 conditional probability that 3 has appeared at least once is: 
 A) ଶ

ହ
   B) ଷ

଼
    C) ହ

ଷ଺
    D) ଵଵ

ଷ଺
 

 

14. Let ܽ௡ = ݊ − ݊ට1 − ଵ
௡
 .  Then lim௡→ஶ ܽ௡ =  

 A) 0  B) 1  C) ଵ
ଶ
   D) ଵ

ସ
 

 
15. The limit of the series ∑ ଵ

(ଶ௡)!
ஶ
௡ୀ଴  

  

 A) ݁  B) ݁ + ݁ଶ   C) 
௘ା௘మ

ଶ
    D) 

௘మା ଵ
ଶ௘

   
 

16. Let ௡݂(ݔ) =   ቊ 1, ݂݅ − ଵ
௡   
≤ ݔ ≤ ଵ

௡
0,         .݁ݏ݅ݓݎℎ݁ݐ݋

   

  
 Then which of the following is true about the sequence ( ௡݂) 
 A) ௡݂(ݔ)  converges to 0 for all ݔ  
 B) ௡݂(ݔ)  converges to 1 for all ݔ  
 C) ௡݂(ݔ)  converges to 1 for all ݔ ∈ (0, 1) 
 D) ௡݂(ݔ)  converges to 0 for all ݔ  ∈ (0, 1) 
 
17. For the surface 24 42 yxyxz  , the origin is 

 A) a saddle point   B) a minimum point 

 C) a maximum point  D) None of these types of points 
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18. Let ݂(ݔ) =  the greatest integer <   and ݔ
 

(ݔ)݃  =  ൜
ݎ݁݃݁ݐ݊݅ ݊ܽ ݏ݅ ݔ ݂݅ 0
ݔ − ݁ݏ݅ݓݎℎ݁ݐ݋(ݔ)݂  

 Then which of the following is true about ݂ + ݃.   
  
 A) Continuous at 0 and discontinuous at 1 
 B) Continuous at 1 and discontinuous at 0 
 C) Continuous at 0 and discontinuous at ଵ

ଶ
 

 D) Continuous at ଵ
ଶ
 and discontinuous at 0 

 
19. Let ݂, ݃ be functions defined on [0, ߨ] as follows: 
  

(ݔ)݂  = ൜ sin ݔ  ݂݅ 0 ≤ ≥ ݔ 2/ߨ 
0,                  ݁ݏ݅ݓݎℎ݁ݐ݋

 

(ݔ)݃  =  ቊsin ቀଵ
௫
ቁ  ݂݅ 0 < ≥ ݔ  2/ߨ

 0,                    ݁ݏ݅ݓݎℎ݁ݐ݋
 

 
 Then which of the following is true. 
 A) ݂ is of bounded variation and ݃ is not of bounded variation in [0, ߨ]    
 B) ݃ is of bounded variation and ݂ is not of bounded variation in [0, ߨ]   
 C) ݂ and ݃ are of bounded variation in [0, ߨ]   
 D) ݂ is not of bounded variation and ݃ is not of bounded variation in [0, ߨ]   
 
20. Let ݂(ݔ) = ݔ + (ݔ)ߙ ݀݊ܽ 1 = sin ∫ Then .ݔ (ݔ)ߙ݀ (ݔ)݂ =గ/ଶ

଴    
 A) 0  B) గ

ଶ
  C) ߨ  D) 2ߨ 

 
21. Let {ܧ௡ : ݊ ∈ ܰ} be a collection of Lebesgue measurable sets and let m denote Lebesgue  
 measure. Then which of the following is not necessarily true 
 A) ݉ (∩௡ఢே ( ௡ܧ =  lim௡→ஶ݉ (ܧ௡ ) ݂݅ ܧ௡ାଵ ⊆   ௡ܧ 

 for all n 
  
 B) ݉ (∩௡ఢே ( ௡ܧ = ⊇ ௡ܧ ݂݅ ( ଵܧ) ݉   ௡ାଵ  for all nܧ 
  
 C) ݉ (∪௡ఢே ( ௡ܧ =  lim௡→ஶ݉ (ܧ௡ ) ݂݅   ܧ௡ ⊆ ܧ௡ାଵ  

 for all n 
 
 D) ݉ (∪௡ఢே ( ௡ܧ =  ௡   for all nܧ ⊇ ௡ାଵܧ ݂݅ ( ଵܧ) ݉ 
 
22. If ݖ =  ݁ଵାଶ௜ then ⎪ݖ⎪= 
 A) ݁  B) ݁ହ   C) ݁√ହ   D) √5  
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23. Let  ݑଵ, ݑଶ ------ݑ௡ be the nth  roots of unity for n ≥ 3. Then which of the following is not 
 necessarily true. 
 A) At least one ݑ௜ is not real B) At most two roots are real 
 C) At least two roots are real D) If ݑଵ ≠ 1 and if ݑଵ is real then ݑଵ =  −1. 
 
24. If the radius of convergence of the power series ∑ߙ௡ݖ௡ is 2 then the radius of 
 convergence of ∑ߙ௡ଶ ݖ௡ is  
 A) 1  B) 2  C) √2    D) 4 
 
25. Which of the following function has a removable singularity at ݖ = 0. 
 A) ݂(ݖ) =  ݁ଵ/௭    B) ݂(ݖ) =  sin ( ଵ

௭
 ) 

  

 C) ݂(ݖ) =  ୱ୧୬௭
௭

   D) ݂(ݖ) =  ୱ୧୬௭
௭ାଵ

 
 
 

26. Let ߛ be the circle ⎪ݖ⎪ = 2.  Then ( ଵ
ଶగ௜

 ) ∫ ௘೥ିଵ
௭ିଵ

 
ߛ

ݖ݀  = 
  
 A) 0  B) e  C) ݁ +  1  D) ݁ –  1 
 
27. The order of (1, 2) in the group ܼ଺ ⨁଼ܼ  is 
 A) 6  B) 8  C) 12  D) 16 
 
28. Which of the following groups is isomorphic to ܼଵ଴ ⨁ܼଵଶ 
  
 A) ܼଶ ⨁ܼ଺଴  B) ܼଷ ⨁ܼସ଴   C) ܼହ ⨁ܼଶସ  D) ܼଵଶ଴  
 
29. Let ܩ be a group of order 49. Then 

 A) ܩ is Abelian   B) ܩ is cyclic        

 C)      ܩ is non- Abelian  D) ܼ(ܩ) has order 7 

 
30. Let ܵଷ be the symmetric group on three symbols. Then the order of the commutator 
 subgroup of ܵଷ is 
 A) 1  B) 2  C) 3  D) 6 
 
31. Let ℚ* denote the multiplicative group of non zero rationals. Let H be the subgroup 
 generated by  ଵ

ଶ
 . Then which of the following pairs of cosets are equal. 

 A) 2 ܪ 3 ݀݊ܽ ܪ   B) ଵ
ଷ

ଶ ݀݊ܽ ܪ  
ଷ

  ܪ  
 
 C) ଵ

ସ
ଷ ݀݊ܽ ܪ  

ସ
D) ଵ   ܪ  

ହ
ଵ ݀݊ܽ ܪ  

଺
  ܪ  
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32. Let ℚ* denote the multiplicative group of non zero rationals. Let ݂: ℚ* → ℚ* be the 
 homomorphism given by ݂(ݔ) =  ଶ.  Then the order of ℚ*/ ker ݂ isݔ 
 A) 1  B) 2  C) 4  D) infinite 
 
33. Let G be a group of order 40 and H, K be subgroups of order 5 and 20 respectively. Then  
 which of the following is true? 
 A) H and K are normal subgroups of G 
 B) H is a normal subgroup of G and K is not normal in G 
 C) H is not normal in G and K is normal in G 
 D) H is not normal in G and K is also not normal in G 
 
34. The number of elements in the group of units of the ring ܼହ଴ is: 
 A) 25  B) 20  C) 10  D) 5 
 
35. The number of zeros of the polynomialݔଶ − ݔ5 + 6 in the ring ܼଵ଴  is: 
 A) 2  B) 3  C) 4  D) 5 
 
36. The characteristic of the ring ܼ଺  x  ଼ܼ  is: 
 A) 6  B) 8  C) 24  D) 48 
 
 
37. Which of the following is a solution for x in the congruence relation (127)ଵଶ ≡  ?mod (12) ݔ
 A) 1  B) 2  C) 5  D) 7 
 
38. Let ܣ be the set of all polynomials given by  
ܣ   = ସݔ}  + ଷݔܽ + ଶݔܾ  + ݔܿ + 2 ∶ ܽ, ܾ,  Check the validityof the .{ݏݎ݁݃݁ݐ݊݅ ݁ݎܽ ܿ
 following statements about ܣ 
 i. 1 is not a zero of any polynomial in A 
 ii. 2 is not a zero of any polynomial in A 
 iii. 3 is not a zero of any polynomial in A 
 iv. 4 is not a zero of any polynomial in A 
  
 A) i and ii only are true  B) iii and iv only are true 
 C) ii and iii only are true  D) i and iv only are true 
 
39. Let ܼଷ be the field of integers mod 3. Let ܽ be a zero of ݔଶ + ݔ  + 2 and ܼ௔(ܽ) be the  
 Splitting field of ݔଶ + ݔ  + 2 over ܼ௔ .  Then ܽସ = 
 A) 1  B) 2  C) 1+ܽ   D) 1 + ܽଶ 
 
40. The degree of the splitting field of ݔଷ − 2 over the rationals is: 
 A) 3  B) 4  C) 5  D) 6 
 
41. Let A be a 5 x 5 nilpotent matrix. Which of the following is necessarily true of A? 
 A) A is invertible 
 B) 0 is the only eigen value of A 
 C) At least one row of A has all entries zero 
 D) All diagonal entries of A are zero 
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42. Let ܣ = ൫ܽ௜௝൯, ܤ = ൫ ௜ܾ௝൯, ܥ = (ܿ௜௝) be 10 x 10 matrices with the following properties. 
 ܽଵଵ = 1 and det ܣ = 1, ܾଵଵ = 0 and ௜ܾ௝ =  ܽ௜௝ for all other (݅, ݆) and det ܤ =  −1, ܿଵଵ = 2 
 and ܿ௜௝ =  ܽ௜௝ for all other (݅, ݆). Then det ܥ = 
 A) 0  B) 1  C) 2  D) 3 
 
43. Which of the following matrix is row equivalent to the 3 x 3 identity matrix? 
  

 A) ൥
2 1 0
1 1 0
1 1 1

൩  B) ൥
1 −1 0
0 1 0
1 0 0

൩  C) ൥
0 1 1
1 0 0
1 1 1

൩  D) ൥
1 2 1
2 1 1
3 3 2

൩ 

  
44. Let ܣ be a 5 x 5 matrix of rank 4. Then the system of linear equations ܺܣ = 0 has 
 A) Exactly one non zero solution 
 B) Exactly 4 non zero solutions 
 C) No non zero solutions 
 D) Infinitely many non zero solutions 
 
45. Let ܣ be a 4 x 4 matrix such that ܣଶ + ܣ  − ܫ = 0 where ܫ is the identity matrix. Which of 
 the following is not necessarily true? 
 A) ܣ  is invertible   B)  ܣ +  is invertible  ܫ 
 C) ܣଶ + ܣ  (is invertible   D ܫ  −  is invertible  ܫ
 
46. Let ܸ = ℤ3

3 be the 3–dimensional vector space over the field ℤଷ. Then which of the 
 following is a linearly independent set in ܸ 
 A) { (1, 2, 0),  (0, 1, 1),  (1, 1, 0) } 
 B) { (1, 2, 0),  (1, 1, 1),  (2, 0, 1) } 
 C) { (1, 2, 0),  (1, 0, 1),  (0, 2, 2) } 
 D) { (1, 2, 0),  (2, 1, 2),  (2, 1, 1) } 
 
47. Let ܹ be the subspace of ℝଷ spanned by { (1, 2, 1), ( 1, 3, 1) }. Then which of the 
 following is in ܹ. 
 A) (1, 5, 2) B) (2, 3, 2) C) (2, 5, 3) D) (3, 5, 7) 
 
48. Let ܹbe the subspace of  ℝଷ spanned by (0, 1, 1). Then which of the following pairs of  
 vectors belong to the same element in the quotient space ℝଷ/  ܹ. 
 A) (1, 2, 1) and (1, 0, -1)  B) (1, 1, 2) and (1, -1, 1)  
 C) (1, -1, 1) and (1, -2, 1)  D) (1, 2, -1) and (1, 1, 0)  
 
49. Let ܮ be the line joining (1, 1) and (2, -1) in the plane ℝଶ. Then which of the following 
 points lie on the line parallel to ܮ and passing through the origin. 
 A) (1, 2)  B) (2, 1)  C) (-1, 1)  D) (-1, 2) 
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50. Which of the following is a linear transformation from ℝଷ → ℝଷ.  
 A) ݂ (ݔ, ,ݕ (ݖ = ݔ ) + ,ݕ ݔ − ,ݕ  (ݕݔ
 B) ݂ (ݔ, ,ݕ (ݖ = ( 1 + ,ݖ 1 − ,ݔ  (ݕ
 C) ݂ (ݔ, ,ݕ (ݖ = ݔ2 ) + ,ݕ ݔ3 + ,ݖ  (ݖ2
 D) ݂ (ݔ, ,ݕ (ݖ = ݔ2 ) + ,ݕ3 ݔ 2 − ,ݕ3 1) 
 
51. Let ݂ ∶  ℝସ → ℝସ be defined by ݂ ∶ ,ݔ) ,ݕ ,ݖ (ݐ = ݔ) − ,ݕ ݔ − ,ݖ ݔ − ,ݐ 0). Then 
 dimension of null space of ݂ is: 
 A) 0  B) 1  C) 2  D) 3 
 
52. Let ܶ ∶  ℝସ → ℝଷ be a linear transformation which is represented by the  
  

 Matrix ൥ 
1
1
0

     
0 0 0
1 2 0
0 1 0

൩ .  Then which of the following is true 

 
 A) ܶ is one to one and onto  B) ܶ is one to one and not onto 
 C) ܶ is onto but not one to one  D) ܶ is not one to one and not onto 
 

53. Which of the following is the minimal polynomial of the matrix   ൶

1  1  0  0  0
0 1  0  0  0
0  0  2 1  0
0  0  0  2  0
0  0  0  0  2

 ൺ    

 A) (ݔ − 1)ଶ (ݔ − 2)ଷ  B) (ݔ − 1)ଶ (ݔ − 2)ଶ 
  
 C) (ݔ − ݔ)  (1 − 2)ଷ  D) (ݔ − ݔ)  (1 − 2)  
 

54. For which of the following values of ܽ and ܾ the matrix ൵
ܽ ܾ 0
0 ܽ 0
0 0 ܾ

൹ is diagonalizable. 

 
 A) ܽ = 0, ܾ = 1      B) ܽ = 1, ܾ = 1        
 C) ܽ = 1, ܾ = −1     D) ܽ = 0, ܾ = 0  
 
55. The GCD of the numbers 2଻ x 3ହ x 5଺ x 13ଷ and  2ହ x 3଻ x 5ଷ x 13଺ is 
 A) 390  B) 6ସ x 65ଷ  C) 6ହ x 65ଷ   D) 6଻ x 65଺ 
 
56. Let ∅ denote the Euler totient function. Then ∅ (1024) = 
 A) 1023  B) 512  C) 256  D) 64 
 
57. Which of the following is true? 
 A) 2ଵଶ ≡ B) 2ଵଶ  (21 ݀݋݉) 1 ≡  (21 ݀݋݉) 1−
 C) 2ଵ଴ ≡ D) 2ଵ଴   (21 ݀݋݉) 1− ≡  (21 ݀݋݉) 1
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58.  The system of equations 2ݔ ≡ ݔand 3 (5 ݀݋݉) 3 ≡  has (7 ݀݋݉) 4
 A) No solution    
 B) Exactly one solution (݉35 ݀݋) 
 C) Exactly two solutions (݉35 ݀݋) 
 D) Exactly six solutions (݉35 ݀݋) 
 
59. Which of the following is the differential equation of the family of curves ݕଶ = ݔ)4ܿ + ܿ) 
 A) ݕ = ݔ2 ௗ௬

ௗ௫
+ ௗ௬) ݕ 

ௗ௫
) ଶ    B) ݕ = ݔ2 ௗ௬

ௗ௫
− ௗ௬) ݕ 

ௗ௫
) ଶ    

 

 C) ݕ = ݔ2 ௗ௬
ௗ௫

+ ଶ (ௗ௬ݕ 
ௗ௫

) ଶ    D) ݕ = ݔ2 ௗ௬
ௗ௫
− ଶ (ௗ௬ݕ 

ௗ௫
) ଶ    

 
60. The solution of the differential equation: 
 cos(ݔ − ݔ݀(ݕ = ݔ)݊݅ݏݔ − ݕ݀(ݕ − ݔ ) ݊݅ݏݔ −  is ݔ݀(ݕ
 A) ݔ) ݊݅ݏݔ − (ݕ + cos ݔ)  − (ݕ = ܿ 
 B) ݔ) ݊݅ݏݔ − (ݕ − cos ݔ)  − (ݕ = ܿ 
 C) ݔ) ݊݅ݏݔ − (ݕ = ܿ 
 D) ݔ cos ݔ)  − (ݕ = ܿ 
 
61. The Wronskian of the solutions of the equation ݕᇱᇱ − ݕ = 0  is 
 A) 2݁ଶ௫   B) 2݁ିଶ௫   C) −2    D) 2 
 
62. The Bessel function ିܬଶ(ݔ) = 
 A) −ܬଶ(ݔ)   B) −2ܬ଴(ݔ)   C) ܬଶ(−ݔ)   D) ܬଶ(ݔ)  
 
63.  The number of regular singular points of the function: 

ଷݔ)  + ଶݔ  − (ݔ6 ௗ
మ௬

ௗ௫మ
+ ଶݔ  ௗ௬

ௗ௫
+ ݔ) − ݕ(2 = 0 is 

  
 A) 0  B) 1  C) 2  D) 3 
 
64. The integral of the equation  ݔ݀ ݕ − ݔ݀ ݖ + ݕ݀ − ݔ݀ = 0 is 
 A) ݕ − ݖ = ܿ݁௫     B) ݕ − ݖ = ܿ݁ି௫ 
 
 C) ݕ + ݖ = ܿ݁௫     D) ݕ + ݖ = ܿ݁ି௫ 
 
65. If ݊݅ݏଶݑ ݔ௫௭ + ௫௬ݑ ܣ  + ௬௬ݑݔଶݏ݋ܿ  =  is ܣ ௭ is parabolic then the value ofݑ
 A) sin B) cos  ݔ2 C) 2 sin  ݔ2 D) 2 cos   ݔ   ݔ
 
66. The complete integral of the equation: 
ݖݍ݌  = ݍݔ) ଶ݌  − (݌ + ݌ݕ) ଶݍ  −  is (ݍ
    
 A) ݖ = ݔܽ + ݕܾ + ଵ

௔௕
(ܽଷ + ܾଷ) B) ݖ = ݔܽ + ݕܾ − ଵ

௔௕
(ܽଷ + ܾଷ) 

 
 C) ݖ = ݔܽ + ݕܾ − ௔ା௕

௔௕
     D) ݖ = ݔܽ + ݕܾ + ௔ା௕

௔௕
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67.  Which of the following is not a metric on ℝଶ.  Here  ݔ = ,ଵݔ) =ଶ) and yݔ ,ଵݕ)  .(ଶݕ
 A) ݀(ݔ, (ݕ = ଵݔ ⎪  ⎪ଵݕ − + ଶݔ ⎪  ⎪ଶݕ −
  
 B) ݀(ݔ, (ݕ = ଵݔ ) ଵ)ଶݕ − + ଶݔ )  ଶ)ଶݕ −
  
 C) ݀(ݔ, (ݕ = ඥ( ݔଵ ଵ)ଶݕ − + ଶݔ )  ଶ)ଶݕ −
 
 D) ݀(ݔ, (ݕ = max { ⎪ݔଵ ଶݔ⎪,⎪ଵݕ −   {⎪ଶݕ −
 
68. Let ܺ = { 1, 2, 3, 4, 5} and  ߬ଵ, ߬ଶ, ߬ଷ be topologies on ܺ given as follows. 
 ߬ଵ = ൛ ܺ, ∅, {1, 2}ൟ,   ߬ଶ = ൛ ܺ, ∅, {1}, {1, 2}ൟ and   ߬ଷ is the discrete topology. 
 Then which of the following is true 
  
 A) ߬ଵ and ߬ଶ are metrizable  
 B) ߬ଶ and ߬ଷ are metrizable  
 C) ߬ଵ is metrizable and ߬ଶ is not metrizable 
 D) ߬ଶ is not metrizable and ߬ଷ is metrizable 
 
69. Let ℝ be the space of all reals with discrete topology. Let ℝ + be the subspace of all positive 
 reals and ℚ+ be the subspace of all positive rationals. Then which of the following is true 
 A) The closure of ℚ+ in ℝ is ℝ +  

 B) The closure of ℝ + in ℝ  is ℝ + ∪ {0} 
 C) The interior of ℚ+ in ℝ is ℚ+  
 D) The interior of ℝ +in ℝ is ℚ + 
 
70. Let ܺ be the space of all continuous real valued functions on [0, 1] with metric given by  
 ݀ (݂, ݃) = (ݔ)݂⎪ ݌ݑݏ −  Let .⎪(ݔ) ݃
  

(ݔ) ߙ  = ቊ
ଶ: 0ݔ ≤ ݔ ≤ 1/2
ଵ
ସ
∶  1/2 ≤ ݔ ≤ 1         and    (ݔ)ߚ =  ቊ

ଵ
ସ
∶  0 ≤ ݔ ≤ 1/2

ଶݔ   ∶ 1/2 ≤ ݔ ≤ 1
 

  
 Then ݀ (ߙ, (ߚ = 
 A) 0  B) 1  C) ¼  D) ¾  
 
71. Let ߬ be the topology on the reals R for which  { (−∞, a) ∶ a > 0}  is a base. Let (ܽ௡), (ܾ௡) 
 be sequences where ܽ௡ = (−1)௡ and ܾ௡ = (−1)௡ + 1. Then which of the following is true  
 in (ܺ, ߬). 
 A) (ܽ௡) converges to 1 and (ܾ௡) converges to 2 
 B) (ܽ௡) converges to −1 and (ܾ௡) converges to 2 
 C) (ܽ௡) converges to 1 and (ܾ௡) converges to 0 
 D) (ܽ௡) converges to −1 and (ܾ௡) converges to 0 
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72. Let ℝ be the real line and ℚ be the subspace of rationals. Then which of the following is 
 true about a continuous function ݂ ∶ ℝ → ℚ 
 A) ݂  can be both one to one and onto   
 B) ݂  can be one to one and not onto  
 C) ݂  can be onto but not one to one   
 D) ݂  can not be one to one and can not be onto  
 
73. Let  ܺ be the real line with usual topology and ܻ = ℝ with discrete topology. Which of the 
 following ݂ ∶ ܺ x ܻ → ܺ x ܻ is continuous? 
 A) ݂(ݔ, (ݕ = ݔ) + ,ݕ ݔ +  (ݕ
 B) ݂(ݔ, (ݕ = ݔ) + ,ݕ  (ݕ
 C) ݂(ݔ, (ݕ = ݔ) + 1,  (ݔ
 D) ݂(ݔ, (ݕ = ,ݔ) ݔ + 1) 
 
74. Let ݁ = (1, 1, 1, … ) and  ݂ = (1, ଵ

ଶ
, ଵ
ଷ
 , ...) be sequences. With the usual notations which of 

 the following is true. 
 A) ݁ ߳ ݈ଵ ܽ݊݀ ݂ ߳ ݈ଵ     B) ݁ ߳ ݈ଵ ܽ݊݀ ݂ ߳ ݈ஶ 
 C) ݁ ߳ ݈ஶ ܽ݊݀ ݂ ߳ ݈ଶ    D) ݁ ߳ ݈ஶ ܽ݊݀ ݂ ߳ ݈ଵ 
 
75. Let  ܺ be the normal linear space ℝଷ  with norm ∥ ∥ଶ and Y = { (0, y, z) : y, z ∈ ܴ}. 
 Let  ܨ ∶ ܺ/ܻ → ܺ  be defined by  ݔ))ܨ, ,ݕ (ݖ +  ܻ) = ,ݔ) 0, 0). Then ∥ ܨ ∥ = 
 A) 0  B) 1  C) 2  D) ½  
 
76. Let ܺ = ܨ ଷ be the normed linear space with norm ∥ ∥ଶ. Letܥ  ∶ ܺ → ܺ  be defined by 
,ݔ) ܨ  ,ݕ (ݖ = ,ݔ) ݔ + ,ݕ ݔ + ݕ +   .Then which of the following is not true .(ݖ
 A) ܨ is closed and continuous but not open       
 B) ܨ is closed and open but not continuous 
 C) ܨ is closed, continuous and open 
 D) ܨ is closed but not continuous and not open 
 
77. Let  ܺ be the Hilbert space ܴଶ. Then the set orthogonal to the point (1, 1) in ܴଶ is: 
 A) The set of points on the straight lines ݔ = 0 and y= 0. 
 B) The set of points on the straight lines ݔ + y = 0. 
 C) The set of points on the straight lines ݔ − y = 0. 
 D) The set of points on the straight lines ݔ − y = 1. 
 
78. Let  ܪ be the Hilbert space and ݔ, ∋ ݕ ∥ be such that ܪ ݔ ∥ = 7 and ∥ ݕ ∥ = 1 and 
 ∥ ݔ + ݕ ∥ = 8. Then ∥ ݔ − ݕ ∥ = 
 A) 6  B) 5  C) 4  D) √2 
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79. Let ܪ =  ݈ଶ be the complex Hilbert space and ݂ be the linear functional defined by  
,(1)ݔ)݂  ,(2)ݔ … )) = (1)ݔ݅ − Let ݁௡ .(2)ݔ = (0, 0, … , 0, 1, 0, … ) where 1 occurs in the nth  
 position. Then which of the following is true. 
  

 A) ∑ ⎪݂(݁௡)⎪  
ଶ

ஶ
௡ୀଵ  ≤  √2    B) ∑ ⎪݂(݁௡)⎪  

ଶ
ஶ
௡ୀଵ  ≤  2   

  

 C) ∑ ⎪݂(݁௡)⎪  
ଶ

ஶ
௡ୀଵ  ≤  1 D) ∑ ⎪݂(݁௡)⎪  

ଶ
ஶ
௡ୀଵ  ≤  ଵ

ଶ
   

 
80. Let ܪ be the complex Hilbert space  C3 and the operator ܶ on ܪ be represented by the matrix 

    ൥
1 0 0
0 ݅ 0
0 0 −1

൩. Then which of the following is true. 

  
 A) ܶ is self adjoint and unitary 
 B) ܶ is not self adjoint and not unitary 
 C) ܶ is self adjoint but not unitary 
 D) ܶ is unitary  but not self adjoint  
 
 

______________________ 
 


