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1.  Let 𝑅 be a relation on the set ℤ defined by 𝑅 ={(a+b) | 𝑎ଶ + 𝑏ଶ  is even}.Which 
of the following is true about 𝑅 ? 

 A) 𝑅 𝑖𝑠 𝑟𝑒𝑓𝑙𝑒𝑥𝑖𝑣𝑒 𝑏𝑢𝑡 𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐 

B) 𝑅 𝑖𝑠 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐 𝑏𝑢𝑡 𝑛𝑜𝑡 𝑡𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑣𝑒 

C) 𝑅 𝑖𝑠 𝑟𝑒𝑓𝑙𝑒𝑥𝑖𝑣𝑒 𝑎𝑛𝑑 𝑡𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑣𝑒 𝑏𝑢𝑡 𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐 

D) 𝑅 𝑖𝑠 𝑎𝑛 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 

 

2.  Let 𝑓 ∶   ℝ → ℝ be defined by 𝑓(𝑥) = 𝑒௫ + 𝑥ଶ. Which of the following is 
true about 𝑓 ?  

 A)  𝑓 𝑖𝑠 𝑠𝑡𝑟𝑖𝑐𝑡𝑙𝑦 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔  

 B)  𝑓 𝑖𝑠 𝑠𝑡𝑟𝑖𝑐𝑡𝑙𝑦 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔  

 C)  𝑓 𝑖𝑠 𝑏𝑜𝑡ℎ  𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑎𝑛𝑑 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔  

 D)  𝑓 𝑖𝑠 𝑛𝑒𝑖𝑡ℎ𝑒𝑟 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑛𝑜𝑟 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔  

 

3.  If the diagonal of a square is the line joining the points (1, 3, 2) and (2, 1, 3), 
then area of the square is: 

 A)  3 square units   B)  4 square units  

 C) 2 square units   D)  1 square unit  
  

4.  Maximum value of y in the equation 9𝑥ଶ +  4𝑦ଶ − 72 = 0 𝑖𝑠: 

 A) Zero  B) Infinity C) 2√3  D)  3√2 

 

5.  Area enclosed by the curve 𝑦ଶ = 2 − 𝑥ଶ between 𝑥 = −√2 and 𝑥 = √2 is 
equal to:  

 A) 2𝜋   B) √2𝜋  C) 3𝜋   D) √3𝜋  
 

6.  A box contains 5 red balls and 3 blue balls. If two balls are drawn randomly 
without replacement, what is the probability that both balls are red?  

 A)  
ହ

଼
   B) 

ହ

ଵସ
   C)  

ଷ

଼
    D)  

ଶହ

ହ଺
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7.  If A = {x : x> 0 and x2 > 2}, then which of the following is true ?  

A) A is an empty set   B) infimum of A is √2  

C) supremum of A is √2  D) infimum of A is zero  
 

8.  If a function 𝑓:[a,b] → ℝ is of bounded variation, then which of the following 
statement  is correct ?  

A) 𝑓  must be continuous  

B) 𝑓 must be differentiable 

C) 𝑓 can be written as the difference of two monotone increasing functions  

D) None of these  
 

9.  Let A be the set of all sequences whose elements are the digits 0 and 1, then the 
set A is: 

A) Finite    B)  Countable  

C) Uncountable   D) None of these  

 

10.  If 𝑆௡ =  𝑛ଶ, then the sequence {𝑆௡} is: 

A) bounded and convergent  

B) bounded and divergent 

C) unbounded and convergent 

D) unbounded and divergent 

 

11. Taylor series of  
ଵ

௭
   about 𝑧 =1is: 

  A)  1 + (𝑧 − 1) + (𝑧 − 1)ଶ + (𝑧 − 1)ଷ + ⋯ 

B)  1 − (𝑧 − 1) − (𝑧 − 1)ଶ − (𝑧 − 1)ଷ − ⋯ 

C)  1 − (𝑧 − 1) + (𝑧 − 1)ଶ − (𝑧 − 1)ଷ + ⋯ 

D)  1 − (𝑧 + 1) + (𝑧 + 1)ଶ − (𝑧 + 1)ଷ + ⋯ 

 

12.   Up to isomorphism, the number of abelian groups of order 108 is: 

 A) 12   B) 9   C) 6   D) 5  

 

13.   The number of generators of the cyclic group of order 8 is: 

 A) 1   B) 2   C) 3   D) 4  
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14.  In the ring ℤ௡, the divisors of zero are precisely those elements that are: 

 A) 1 and n    B) relatively prime to n  

 C) not relatively prime to n  D) none of these  

 

15.  Which among the following is a wrong statement? 

 A) Every field is an integral domain 

 B) For any positive integer 𝑝, ℤ௣is a field  

 C) Every finite integral domain is a field 

 D)  None of these  

 

16.  The characteristic of the ring ℤଷ× ℤସ is:  

 A) 3   B)  4   C) 7   D) 12  

 

17.  Which among the following is a gcd of 22, 471 and 3, 266? 

 A) 17   B) 23   C) 31   D) 29  

 

18.  If A is a square matrix such that 𝐴ଶ = 𝐴, then (𝐼 − 𝐴)ଷ + 𝐴 is equal to:  

 A) zero matrix   B) unit matrix   C) I − A   D) I + A  

 

19.  Rank of the matrix 𝐴 = ൭
   3 −1 2
−6  2 4
−3  1 2

൱ 

 A) 0   B) 1   C) 2  D) 3 

 

20.  If 𝑉ଵ and 𝑉ଶ are 3-dimensional subspaces of a 4-dimensional space 𝑉, then the 
smallest possible dimension of 𝑉ଵ ∩ 𝑉ଶ is:  

 A) 1   B) 2   C) 3   D) 4  

 

21.  Let 𝑇ଵ and 𝑇ଶ be two maps from ℝ2 into ℝ2 defined by 𝑇ଵ (a,b) = (1+a,b) and 
𝑇ଶ (a,b) = (b,a). Then which of the following is correct ? 

 A) 𝑇ଵ is not a linear transformation and 𝑇ଶ  is a linear transformation  

 B) 𝑇ଵ is a linear transformation and 𝑇ଶ  is not a linear transformation  

 C) 𝑇ଵ is a linear transformation and 𝑇ଶ  is also a linear transformation  

 D) 𝑇ଵ is not a linear transformation and 𝑇ଶ is also not a linear transformation  
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22. If 𝜙 is the Euler’s totient function, then 𝜙 (𝜙 (1001)) is equal to: 

 A)  144   B) 192   C) 298   D) 96  

 

23.  If 𝑦 = 𝐴𝑒ଶ௫ + 𝐵𝑒ି௫, the differential equation satisfied by 𝑦 is: 

 A)  
ௗమ୷

ௗ௫మ
−

ୢ୷

ௗ௫
 − 2𝑦 = 0 B)  

ௗమ୷

ௗ௫మ
−

ୢ୷

ௗ௫
 − 𝑦 = 0 

 C)  
ௗమ୷

ௗ௫మ
+

ୢ୷

ௗ௫
 − 2𝑦 = 0  D)  

ௗమ୷

ௗ௫మ
−

ୢ୷

ௗ௫
+ 2𝑦 = 0 

 

24.  General solution of the differential equation 
ୢ୷

ୢ୶
=

ଶ୶

௬
 is: 

A) 𝑦ଶ = 𝑥ଶ + 𝐶   B) 𝑦ଶ = 2𝑥ଶ + 𝐶 

 C) 𝑦ଶ = 4𝑥ଶ + 𝐶  D)  𝑦ଶ = 𝑥ଶ − 𝐶 

 

25.  The one dimensional wave equation 
பమ௭

ப୶మ
+

பమ௭

ப୷మ
  is: 

A) parabolic  B) elliptic  C) hyperbolic  D) none of these  

 

26.  Which of the following statements about compact sets is false? 

 A) Every compact set in a Hausdorff space is closed  

 B)  A compact subset of a topological space is bounded 

 C) Every compact set in a metric space is sequentially compact 

 D) A continuous image of a compact set is compact  

 

27.  Let (𝑋, 𝑑) be a metric space. Which of the following statements is false? 

 A) Every convergent sequence in 𝑋 is a Cauchy sequence 

 B) A subset of 𝑋 is compact if and only if it is closed and bounded  

 C) If (𝑋, 𝑑) is complete, then every Cauchy sequence in 𝑋 converges 

 D) Every bounded sequence in 𝑋 has a convergent subsequence 

 

28.  Which of the following topological spaces is not a Hausdorff space? 

 A) The Euclidean space ℝ௡ with the standard topology  

 B) The discrete topology on any set  

 C) The metric space (𝑋, 𝑑), where 𝑑 is a metric 

 D) None of these  
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29.  If θ is the angle between the vectors (2,3,5) and (1, −4, 3) in the real inner 
product space ℛଷover ℛ, then which of the following is correct? 
 

 A) 𝑠𝑖𝑛ଶ𝜃 =
ଽ଺ଷ

ଽ଼଼
   B) 𝑠𝑖𝑛ଶ𝜃 = 0 C) 𝑠𝑖𝑛ଶ𝜃 =

ଶହ

ଽ଼଼
   D) 𝑠𝑖𝑛ଶ𝜃 = 1 

 

30. Which of the following is a necessary condition for a normed space to be a 
Banach space? 

A)  Every bounded sequence has a convergent subsequence 

B) The space is finite-dimensional  

C) The space is separable  

D) Every Cauchy sequence converges 

 

31.  Let 𝑋 and 𝑌 be Banach spaces and 𝐹 ∶  𝑋𝑌 linear. If the graph of 𝐹 is 
closed in 𝑋 × 𝑌 and 𝐹 is one to one and onto, then which of the following is 
true? 

 A) 𝐹 is a continuous map from 𝑋 into 𝑌 

 B) 𝐹 is a non continuous map from𝑋 into 𝑌 

 C) 𝐹 is a linear homomorphism from 𝑋 onto 𝑌  

 D) 𝐹 is a linear homomorphism from 𝑋 into 𝑌  

 

32.  For 1 ≤ 𝑝 < ∞ consider the sequence space 𝑙௣with p norm. If 𝑥, 𝑦 ∈ 𝑙௣such 
that 𝑥 =  (1, 0, 0, … ) and 𝑦 =  (0, 1, 0, … ), then ‖𝑥 − 𝑦‖௣is equal to: 

 A) 1   B) 2   C) 2௣  D) 2
భ

೛ 

 

33.  If E is an orthonormal subset of an inner product space 𝑋, then for 𝑢 ≠  𝑣 ∈ 𝐸, 
the value of ∥ 𝑢 − 𝑣 ∥ is:  

 A) 2  B) √2  C) 2௣
  D) 2

భ

೛
 

 

34.  The domain of the function 𝑓(𝑥) = √16 − 𝑥ଶ  is: 
 

A)  [0, ∞)  B)  (−4,4)  C)  [−4,4]  D)  [4, ∞) 
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35.  Let 𝑓: ℤ → ℕ be defined by (𝑥) = |𝑥| . Then which of the following is TRUE?  
  A)  𝑓 is both one-one and onto  

 B) 𝑓 is one-one but not onto   
 C) 𝑓 is onto but not one-one 

 D) 𝑓 is neither one-one nor onto 
 
36.  If 𝑥 − 𝑎𝑥𝑖𝑠 is the perpendicular bisector of the line segment joining 𝐴(3,5) 

and 𝐵(𝑥, 𝑦). Then the point 𝐵 is: 
A)  (−3,5)   B)  (3, −5)    C)  (−3, −5)     D)  (5,3) 

 
37.  If the line 𝑥 + 𝑦 = 2 intersects the circle 𝑥ଶ + 𝑦ଶ = 4 at two points 𝐴 and 𝐵 

then the length of 𝐴𝐵 is: 

A)   2  B)   4    C)    2ඥ2   D)  8   

38. lim୶→଴
√௫ାଶି√ଶ

௫
   is: 

  

 A) √2  B)  2   C)   
ଵ

√ଶ
     D) 

ଵ

ଶ√ଶ
   

 
39.  The least value of 𝑎 so that the function 𝑓(𝑥) = 𝑥ଶ + 𝑎𝑥 + 5  is increasing on 

[1,2] is: 
 A) −2             B)  0              C)  2               D)  4 
 
40.  An unfair die is such that the faces 1 to 5 are equally likely while face 6 is 

twice as likely as any other face. Then the probability of getting an even 
number is: 

 

 A) 
ଵ

ଶ
   B)  

ଵ

ଷ
  C)  

ଵ

଻
    D)  

ସ

଻
 

 
41.  In how many ways can 3 red and 5 blue chairs be kept around a circular table 

if no two red chairs come together ? 
A)  2880           B)   1440           C) 720            D) 240 

42.  Which of the following series is not convergent? 

   A)  
ଵ

ଶ
+

ଶ

ଷ
+

ଷ

ସ
+. ..    B)  

ଵ

ଶ
+

ଵ

ଷమ
+

ଵ

ଶయ
+

ଵ

ଷర
+. ..  

  C)   
ଵ

ଵ.ଶ
+

ଵ

ଶ.ଷ
+

ଵ

ଷ.ସ
+. ..  D)  1 +

ଵ

ସ
మ

యൗ
+

ଵ

ଽ
మ

యൗ
+

ଵ

ଵ଺
మ

యൗ
+. .. 
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43.  Which of the following sequence of functions converges uniformly on the 
given domain?                                                               

  A)  𝑓௡(𝑥) =
௫

௡
, 𝑥𝜖ℝ    B)   𝑓௡(𝑥) = 𝑥௡, 𝑥𝜖ℝ 

 C)  𝑓௡(𝑥) = 𝑥
భ

೙, 𝑥 > 0  D)  𝑓௡(𝑥) =
௦௜௡ ௡௫ 

௡
, 𝑥𝜖ℝ 

 

44.  The value of  ∫ |2𝑥 − 1|
ଶ

଴
𝑑𝑥 is: 

A) 1       B)  2         C)  
ଷ

ଶ
            D) 

ହ

ଶ
 

 
45.   The loci of the points 𝑧 satisfying the equation |𝑧 − 1| + |𝑧 + 1| = 4 is: 

A) A circle centered at (1, −1) and radius 2 
B)  A straight line passing through (1, −1) and at a perpendicular distance 

of 4 from the origin 

C) An ellipse with major axis 4 and minor axis 2√3 
D) A circle with (−1,0) and (1,0) as diameter  

 
46.  Which of the following is a single valued function of 𝑧 

  A) 𝑤 = 𝑧ଶ     B) 𝑤 = √𝑧    C) 𝑤 = 𝑒௭ D) 𝑤 = 𝑎𝑟𝑔 𝑧 
  
47.  Which of the following is not true? 

 A) If 𝑓(𝑧) is analytic then 
ௗ௙

ௗ௭̅
= 0 at 𝑧 

  B) 𝑓(𝑧) = |𝑧|ଶ is analytic everywhere 

 C) If 𝑓(𝑧) = 𝑢 + 𝑖𝑣 is analytic then the curves 𝑢 =  𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 and  
  𝑣 = 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 form an orthogonal system 

D) If 𝑓(𝑥) = 𝑢 + 𝑖𝑣 is analytic then 𝑢 and 𝑣 are both harmonic functions 

48.   The function 𝑓(𝑧) = 𝑠𝑖𝑛 ቀ
ଵ

ଵି௭
ቁ  has: 

  A)  a simple pole at 𝑧 = 1        
  B)  a removable singularity at 𝑧 = 1        
  C)  a non isolated essential singularity  at 𝑧 = 1      

  D)  an isolated essential singularity at 𝑧 = 1 
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49.   The radius of convergence of the power series ∑
௡!

௡೙
∞
௡ୀଵ 𝑧௡ is: 

A)  0  B)  𝑒  C)  
ଵ

௘
  D)  ∞ 

50.   The remainder when 3ଶହ଺ is divided by 14 is: 
A) 3  B)  7  C)  9  D)  11 

51.  The number of homomorphism from ℤ଼ to ℤଵଶ is: 

  A) 1  B) 2  C) 4  D)  8 

52.   Let 𝜑: ℤ[𝑥] → ℤ given by 𝜑(𝑓(𝑥)) = 𝑓(0) be an onto mapping. Then which 
of the following is not true? 

 A) 𝜑 is a ring homomorphism with 𝑘𝑒𝑟(𝜑) = 〈𝑥〉 

  B)  ℤ[𝑥]

〈𝑥〉
≈ ℤ 

C) The ideal 〈𝑥〉 is prime 
D) The ideal 〈𝑥〉 is maximal 

 
53.  Which of the following is not true about the polynomial  𝑓(𝑥) = 2𝑥ଶ + 4 ? 

  A) 𝑓(𝑥) is reducible over ℤ  

 B) 𝑓(𝑥) is irreducible over ℚ 

    C) 𝑓(𝑥) is reducible over ℝ  

  D) 𝑓(𝑥) is reducible over ℂ 

54.  The number of homomorphism from the group ℤ଺ to ℤ଺xℤସ is: 

 A)  4  B)  6  C)  8  D)  12 

55.   The dimension of the field ℚ൫√2, √2
య

൯ over the field ℚ൫√2൯ is: 

         A)  2            B)  3            C) 4            D)  6 

56.  The splitting field of the polynomial 𝑥ସ + 1 over the field ℚ is: 

 A) ℚ  B) ℚ൫√2൯ C) ℚ(𝑖)  D) ℚ൫𝑖, √2൯ 

 
57.  The gcd of the polynomials 𝑓(𝑥) = 𝑥ଷ + 𝑥ଶ + 𝑥 + 1 and 𝑔(𝑥) = 𝑥ଷ + 1 is: 
  A) 𝑥 + 1  B) 𝑥ଶ + 1 C) 𝑥ଶ + 𝑥 + 1 D) 𝑥ଶ − 𝑥 + 1 
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58.  Let 𝐺 be a non-abelian group of order 21. Then the number of sylow-3 
subgroups is: 

 A)  1            B)  3            C)  7            D) 21 

59.   If the nullity of the matrix ൭
k 1 2
1 −1 −2
1 1 4

൱ is 1, then the value of 𝑘 is: 

  

 A) −1            B) 0            C) 1            D) 2 
 

60.  The rank of the matrix ቎
1 2

−1 −2
0 2
1 1

1 2
1 2

−3 −7
−2 −4

቏ is: 

 

 A) 1         B) 2          C) 3        D )4 
 
61.  Which of the following matrices cannot be obtained by elementary operation 

on the matrix  ൭
1 2 3
2 3 1
3 1 2

൱ ? 

 

 A) ൭
1 0 0
0 1 0
0 0 1

൱ B) ൭
1 0 0
1 2 0
1 2 3

൱ C) ൭
3 0 1
2 2 2
1 3 1

൱ D) ൭
1 3 1
2 2 2
3 1 3

൱ 

    

62.  Let 𝐴 = ቀ
𝑝 𝑞
𝑟 𝑠

ቁ be a matrix with integer entries such that 𝑞 ≠ 0.  

  If 𝐴ଶ + 𝐴 + 𝐼ଶ = 0, then: 
 A) 𝑝ଶ − 𝑝 − 𝑞𝑟 = 1  B) 𝑝ଶ − 𝑝 − 𝑞𝑠 = 1 
 C) 𝑝ଶ + 𝑝 + 𝑞𝑟 = −1  D) 𝑝ଶ + 𝑝 − 𝑞𝑟 = −1 

 
63.  Let {𝑢, 𝑣} be linearly independent subset of a real vector space 𝑉. Then which 

of the following is not linearly independent? 

A) {𝑢, 𝑢 − 𝑣}   B) ൛𝑢 + √2𝑣, 𝑢 − √2𝑣ൟ 

C) ቄ𝑣, 2𝑣 −
௨

ଶ
ቅ   D) {2𝑢 + 𝑣, −4𝑢 − 2𝑣} 

 

64.  The dimension of the subspace 𝑊 = {(𝑥, 𝑦, 𝑧) ∈ ℝଷ|2𝑥 + 2𝑦 + 𝑧 = 0,  

 3𝑥 + 3𝑦 − 2𝑧 = 0, 𝑥 + 𝑦 − 3𝑧 = 0} of ℝଷ is: 

 A) 0                   B)  1                 C)  2            D)  3 
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65.  Let V be the vectorspace of all polynomials of degree less than or equal to 2. 
Let 𝑆 = { 𝑥ଶ + 𝑥 + 1,  𝑥ଶ + 2𝑥 + 2,  𝑥ଶ + 3}. Then: 

 A) 𝑆 is linearly independent and does not span 𝑉 

     B) 𝑆 is linearly independent and spans 𝑉 

 C) 𝑆 is linearly dependent and does not span 𝑉 

 D) 𝑆 is linearly dependent and spans 𝑉 

66.   Which of the following is a linear transformation? 

A)  𝑇: ℝଶ → ℝଷ given by 𝑇(𝑥, 𝑦) = (𝑥, 𝑦, 𝑥𝑦) 

B)  𝑇: ℝଶ → ℝଶ given by 𝑇(𝑥, 𝑦) = (2𝑥 + 𝑦, 𝑥) 

C) 𝑇: ℝ → ℝ given by 𝑇௔(𝑥) = 𝑥 + 𝑎 for some non zero 𝑎 ∈ ℝ 

D) 𝑇: ℝ → ℝ given by 𝑇(𝑥) = 𝑥ଶ 

 

67.  Let 𝑃(ℝ) denote the vectorspace of all polynomials over real field ℝ. Then 

the linear transformations  𝑇: 𝑃(ℝ) → 𝑃(ℝ) given by 𝑓(𝑥) → 𝑓 ′(𝑥) is: 
 A) Both one-one and onto B) One-one but not onto 
 C) Not one-one but onto D) Neither one-one nor onto 

 
68.   If 𝜆 is an eigenvalue of a matrix 𝐴 then the eigenvalue of 𝑎𝑑𝑗 𝐴 is: 

 A) 𝜆  B) 
ଵ

ఒ
  C) |𝐴|𝜆  D) ห𝐴ห

𝜆
 

 

69.  The last digit of the number 20232024
2025

 is: 

  A)  1            B) 2            C)  3            D)  4 

 

70.  If 𝑝 is a prime number then by Fermat’s Theorem: 

 A) 2௣ିଵ − 2 is divisible by 𝑝   

B) 2௣ − 1 is divisible by 𝑝 

C) 2௣ − 2 is divisible by 𝑝     

D) 2௣ିଵ − 1 is divisible by 𝑝 

71. The differential equation of all circles of radius 𝑟 whose centres lie on the 
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  x-axis: 
 

 A) 𝑦 ቀ1 +
ௗ௬

ௗ௫
ቁ

ଶ
= 𝑟ଶ  B) 𝑦ଶ ൬1 + ቀ

ௗ௬

ௗ௫
ቁ

ଶ

൰ = 𝑟ଶ      
 

 C) 𝑦ଶ ቀ1 +
ௗ௬

ௗ௫
ቁ = 𝑟ଶ   D) 𝑦ଶ ቀ1 +

ௗ௬

ௗ௫
ቁ

ଶ
= 𝑟ଶ 

 
72. The solution of the differential equation (𝑥 + 𝑦)(𝑑𝑥 − 𝑑𝑦) = 𝑑𝑥 + 𝑑𝑦 is: 

 A) 𝑥ଶ + 𝑦ଶ = 𝑐     B) 𝑒௫ା௬ = 𝑐(𝑥 − 𝑦) 

   C) 𝑥 + 𝑦 = 𝑐𝑒௫ି௬    D) 𝑒௫ା௬ = 𝑒௫ି௬ + 𝑐 

73. The orthogonal trajectory of the family of parabolas 𝑦 = 𝑎𝑥ଶ is: 
 A) 𝑥ଶ + 𝑦ଶ = 𝑐    B) 2𝑥ଶ + 𝑦ଶ = 𝑐   
 

 C) 𝑥ଶ − 𝑦ଶ = 𝑐    D) 𝑥ଶ + 2𝑦ଶ = 𝑐   
 
74.  The value of the Bessel function  𝐽భ

మ

(𝑥) is: 

 A)  √2𝜋 sin 𝑥 B) ට
ଶ

గ
sin 𝑥 C) ට

ଶ

గ௫
 sin 𝑥   D) ට

గ

ଶ௫
 sin 𝑥   

 

75.  The solution of the partial differential equation  
డమ௭

డ௫మ
+ 𝑧 = 0 given when  

 𝑥 = 0, 𝑧 = 𝑒௬ and 
డ௭

డ௫
= 1 

 A) 𝑧 = 𝑒௬ cos 𝑥 + sin 𝑥  B) 𝑧 = 𝑒௬ sin 𝑥 + cos 𝑥 
    

 C) 𝑧 = 𝑒௬ (sin 𝑥 + cos 𝑥)   D) 𝑧 = 𝑒௬ (sin 𝑥 − cos 𝑥) 
 
76.  Let (𝑋, 𝑑)  be a metric space and 𝐴(≠ ∅) be a subset of 𝑋. Consider the 

following statements: 
 (I) Every convergent sequence in 𝐴 is a Cauchy sequence in 𝐴 
 (II) Every Cauchy sequence in 𝐴 is a convergent sequence in 𝐴 
 Then which of the following is correct? 

A) (I) is True but (II) is False  
B) (I) is False but (II) is True 
C) Both (I) and (II) are True 
D) Both (I) and (II) are False 

 
77.  Which of the following is not true about compact sets: 
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A) ℝ with usual metric is not compact 
B)  Infinite discrete metric space is compact 
C)  Continuous image of a compact set is compact 
D)  Let ℝ be with usual metric then 𝐴 = [0,1] ⊆ ℝ  is compact 

78.  Let 𝜏 be the smallest topology on the set ℝ containing : 

 𝛽 = {[𝑎, 𝑏)|𝑎 < 𝑏, 𝑎, 𝑏 𝜖 ℝ} 

(I) ℝ is compact in the topology 𝜏 
(II) 𝜏 is Hausdorff 
Which of the following is correct? 
 

A) Both (I) and (II) are True   
B)  (I) is True but (II) is False 
C)  (II) is True but (I) is False   
D)  Both (I) and (II) are False 

 
79.  Dual space of 𝑙௣ (𝑝 > 1) is: 
 A) 𝑙ஶ    B) 𝑙௤ where 𝑞 = 1 − 𝑝 
 

 C) 𝑙௤ where 
ଵ

௣
+

ଵ

௤
= 1 D) 𝑙௤ where 

ଵ

௣
−

ଵ

௤
= 1 

 
80. If 𝑊 is a subspace of an inner product space 𝑉 and 𝑊ୄ is orthogonal 

complement of 𝑊. Then which of the following is not true? 
A) 𝑊ୄ is a subspace of  𝑉  B) (𝑊ୄ)ୄ = 𝑊 
 

C)  𝑊 ∩ 𝑊ୄ  ≠ {0}   D) 𝑉 = 𝑊 ⨁ 𝑊ୄ 
                                _______________________ 

  


