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1. For 𝑛 ∈ ℕ, let 𝒫௡ denote the real vector space of polynomials of degree less than or equal 
to 𝑛 in one variable 𝑥. Define 𝑇: 𝒫ଶ → 𝒫ସ by 𝑇൫𝑝(𝑥)൯ = 𝑝(𝑥ଶ). Then 
(A) 𝑇 is a linear transformation and rank of 𝑇 is 5 
(B) 𝑇 is a linear transformation and rank of 𝑇 is 3 
(C) 𝑇 is a linear transformation and rank of 𝑇 is 2 
(D) 𝑇is not a linear transformation . 

 

2.Consider the matrix𝐴 = ቂ
cos 𝜃 sin 𝜃

− sin 𝜃 cos 𝜃
ቃ, where 𝜃 =

ଶగ

ଷଵ
. Then 𝐴ଶ଴ଵହ equals 

 

(A) 𝐴(B)𝐼 (C)ቂ 0 1
−1 0

ቃ (D)ቂ cos 31𝜃 sin 31𝜃
− sin 31𝜃 cos 31𝜃

ቃ . 

 
3.  The dimension of the real vector space ℂଷ is 
 
 (A) 1  (B) infinite  (C) 3   (D) 6 . 
 
4.  Let 𝑈 and 𝑊 be finite dimensional subspaces of a vector space𝑉with dim 𝑈 = 5,  
dim 𝑊 = 4anddim( 𝑈 + 𝑊) = 7. Then 
 (A) 𝑈 ∪ 𝑊need not be a finite dimensional subspace of V  
 (B) there exists a non-zero vector 𝑥 such that [𝑈 ∩ 𝑊] = [𝑥] 
 (C) there exists independent vectors 𝑥ଵ, 𝑥ଶ ∈ 𝑈 ∩ 𝑊such that [𝑈 ∩ 𝑊] = [𝑥ଵ, 𝑥ଶ] 
 (D) dimension of 𝑈 ∩ 𝑊 must be between 3 and 5 . 
 
5.  If the nullspace of a 2 × 5real matrix 𝐴 is the line through the vector𝑢 = (1, 1, 0, 0, 0), 

then the rank of the matrix𝐴is equal to 
 (A) 1   (B) 2   (C) 3   (D) 4 . 
 
6. Which of the following statements is not true? 

(A) If 𝑉 is a vector space having dimension 𝑛, then 𝑉has exactly one subspace with 
dimension 0 and exactly one subspace with dimension 𝑛 

(B) The dimension of real vector space 𝑀௠×௡(ℝ) is 𝑚 + 𝑛 
(C) A vector space cannot have more than one basis 
(D) Every subspace of a finite dimensional vector space is finite dimensional . 

 
7. Let 𝑇: 𝑈 → 𝑉 be a linear map and let {𝑥ଵ, 𝑥ଶ, … , 𝑥௡}be a basis for𝑈. Then the set 

{𝑇(𝑥ଵ), 𝑇(𝑥ଶ), … , 𝑇(𝑥௡)}is a linearly independent set in 𝑉if and only if 
 (A) 𝑇is one-one and onto (B) 𝑇 is one-one 
 (C) 𝑇is onto (D) 𝑈 = 𝑉. 
 

8.lim௡→ஶ
ଵ

√௡
ቀ∑

ଵ

√௞ା√௞ାଵ

௡
௞ୀଵ ቁ = 

 
(A) 0  (B)1(C)-1  (D)∞. 
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9.Let∑ 𝑎௡
∞
௡ୀଵ , ∑ 𝑏௡

∞
௡ୀଵ , and∑ 𝑐௡

∞
௡ୀଵ  be given three series of positive terms. The series    

∑ 𝑎௡
∞
௡ୀଵ and∑ 𝑐௡

∞
௡ୀଵ  are convergent. If lim௡→∞

௔೙ା௕೙

௖೙
= 1, then which one of the  

following statements is TRUE? 
 
      (A)∑ 𝑏௡

∞
௡ୀଵ is divergent             (B) nothing can be said about convergence of ∑ 𝑏௡

∞
௡ୀଵ  

      (C)∑ 𝑏௡
∞
௡ୀଵ is convergent          (D)lim௡→∞ 𝑏௡ = 1. 

10. If ∑ 𝑎௡ is a convergent infinite series of positive terms , then which of the following  
       holds always? 

       (A)∑ ඥ௔೙

௡
is convergent        (B)∑ 𝑛ඥ𝑎௡ is convergent 

   (C) ∑ ඥ𝑎௡ is convergent  (D)∑ ଵ

ඥ௔೙
  is convergent . 

11. Which one of the following series is convergent ? 
 

       (A)∑ ଵ

୪୭୥ ௡
∞
௡ୀଶ            (B)∑ ଵ

௡ ୪୭୥ ௡
∞
௡ୀଶ            (C)∑ ଵ

௡ඥ୪୭୥ ௡

∞
௡ୀଶ                (D)∑ ଵ

௡(୪୭୥ ௡)య
∞
௡ୀଶ . 

12.∑ ଵ

௡!
=∞

௡ୀଷ _______. 

(A) ଶ௘ିହ

ଶ
          (B) 𝑒                        (C) 𝑒 − 1                     (D) 𝑒 − 2. 

13. Which one of the following series is absolutely convergent? 

        (A) ∑
(ିଵ)೙

௡
∞
௡ୀଵ          (B) ∑ (−1)௡ ଵ

௡మାଷ௡ାଶ
∞
௡ୀଵ         (C)∑ (−1)௡ √ଶ௡ିଵ

௡
∞
௡ୀଵ       (D)∑

(ିଵ)೙

ଵା√௡
∞
௡ୀଵ . 

14. The general solution of the equation 𝑦ᇱᇱ − 𝑓(𝑥)𝑦ᇱ + [𝑓(𝑥) − 1]𝑦 = 0 is  

(A)   𝑦 = 𝑐ଵ𝑒௫ + 𝑐ଶ𝑒௙(௫)(B)  𝑦 = 𝑐ଵ𝑒௫ + 𝑐ଶ𝑒∫ ௙(௫)ௗ௫  
(C)    𝑦 = 𝑐ଵ𝑒௫ + 𝑐ଶ𝑒௫ ∫   𝑒[ିଶ௫ା∫ ௙(௫)ௗ௫] 𝑑𝑥(D)   𝑦 = 𝑐ଵ𝑒ି௫ + 𝑐ଶ𝑒ି௫ା௙(௫) . 
 

15.  If 𝜙ଵ and 𝜙ଶ  are two linearly independent solutions of the differential equation 
𝑦ᇱᇱ + 𝑎ଵ(𝑥)𝑦ᇱ + 𝑎ଶ(𝑥)𝑦 = 0, where 𝑎ଵ(𝑥) and 𝑎ଶ(𝑥)  are continuous functions   defined on  
[𝑎, 𝑏]  and suppose that  𝜙ଶ(𝑥) ≠ 0  for all 𝑥 in [𝑎, 𝑏]  . If 𝑊(𝜙ଵ , 𝜙ଶ)(𝑥)  denotes the value 
of  the Wronskian at 𝑥 , then  
(A)   𝑊(𝜙ଵ , 𝜙ଶ)(𝑥) = 0∀𝑥 ∈ [𝑎, 𝑏](B)    𝑊(𝜙ଵ , 𝜙ଶ)(𝑥) = 𝑎ଵ(𝑥)𝑎ଶ(𝑥) 

(C)     ቀథభ(௫)

థమ(௫)
ቁ

ᇱ

= −
ௐ(థభ ,థమ)(௫)

[థమ(௫)]మ
(D)    𝑊(𝜙ଵ , 𝜙ଶ)(𝑥) = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 ∀𝑥 ∈ [𝑎, 𝑏]. 

16. The differential equation whose linearly independent solutions are 𝑥 and  𝑥ଶ − 1 is 
 

(A)   𝑦ᇱᇱ − 2𝑥(𝑥ଶ + 1)𝑦ᇱ + 2𝑦 = 0(B)    (𝑥ଶ + 1)𝑦ᇱᇱ − 2𝑥𝑦ᇱ + 2𝑦 = 0 
(C)     (𝑥ଶ − 1)𝑦ᇱᇱ − 2𝑥𝑦ᇱ + 2𝑦 = 0(D)    𝑥𝑦ᇱᇱ + 𝑥ଶ𝑦ᇱ + 2𝑦 = 0   . 
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17. The integral curves of the set of equations ௗ௫

௭ି௬
=

ௗ௬

௫ି௭
=

ௗ௭

௬ି௫
  are 

(A)  two parameter family of ellipses 
(B)   two parameter family of parabolas    
(C)   two parameter family of straight lines 
(D)   two parameter family of circles   . 
 

18. The complete integral of the equation  𝑧 = 𝑝𝑥 + 𝑞𝑦 + ඥ𝑝ଶ + 𝑞ଶ + 1  , where 𝑝 =
డ௭

డ௫
  and      

𝑞 =
డ௭

డ௬
  , represents 

(A)   all planes at unit distance from origin                (B)    all planes passing through origin    
(C)   all spheres with centre origin                               (D)    all ellipses with centre as origin   . 
 

19. First order divided difference of the function 𝑓(𝑥) = 1/𝑥ଶat𝑥 = 𝑎, 𝑏, is 

       (A)    
௔ା௕

௔మ ௕మ(B)
௔ା௕

௔௕
(C)−

௔ା௕

௔మ ௕మ(D)−
௔ା௕

௔௕
. 

 
20. The error occurring in approximating the function 𝑓(𝑥) in (𝑎, 𝑏) using Lagrange’s  
interpolating polynomial 𝑃ଵ(𝑥) for 𝑥 = 𝑥଴, 𝑥ଵ is  

(A) 𝑓 ඁ(𝜉)(𝑥 − 𝑥଴)(𝑥 − 𝑥ଵ)                                 (B)   ଵ
ଶ

𝑓 ඁඁ(𝜉)(𝑥 − 𝑥଴)(𝑥 − 𝑥ଵ) 

 (C)   ଵ
଺

𝑓 ඁඁඁ(𝜉)(𝑥 − 𝑥଴)(𝑥 − 𝑥ଵ)                           (D)  ଵ
ଷ

𝑓 ඁඁඁ(𝜉)(𝑥 − 𝑥଴)(𝑥 − 𝑥ଵ). 
 
21. The general iteration method 𝑥 = 𝑔(𝑥) converges in (𝑎, 𝑏) if 
             (A)    |𝑔(𝑥)| < 1                                      (B)   |𝑔ඁ(𝑥)| < 1 
             (C)    𝑔(𝑎) < 𝑔(𝑥) < 𝑔(𝑏)  (D)|𝑔′(𝑥)| > 1. 
 
22. In usual notations of Numerical analysis operators, ∇ +  Eିଵ = 
             (A)   ∆                       (B)   𝐸ିଵ                         (C)   ∇    (D)   𝐼. 
  
23.  Which of the following is the equation of  circle with center at (5,0) and radius 5 
in polar coordinates 

(A)     𝑟 = 5(B) 𝑟 = 10 𝑐𝑜𝑠𝜃(C) 𝑟 = 10 𝑠𝑖𝑛𝜃(D) 𝑟 =  5 𝑠𝑖𝑛𝜃  . 
 
24. The equation of  cone with vertex at origin and which passes through the circle 
𝑥ଶ + 𝑦ଶ = 1, 𝑧 = 2is 
        (A)     4𝑥ଶ + 4𝑦ଶ = 𝑧ଶ    (B) 𝑥ଶ + 4𝑦ଶ = 𝑧ଶ 
        (C) 4𝑥ଶ + 𝑦ଶ = 𝑧ଶ    (D)𝑥ଶ + 𝑦ଶ = 𝑧ଶ  . 
25.  Equation of the sphere having the points 𝐴(1,0,1) and 𝐵(2,1,0) as diameter ends 

(A)𝑥ଶ + 𝑦ଶ+𝑧ଶ − 3𝑥 − 𝑦 − 𝑧 − 2 = 0    (B)𝑥ଶ + 𝑦ଶ+𝑧ଶ − 3𝑥 − 𝑦 − 𝑧 + 2 = 0  
(C)𝑥ଶ + 𝑦ଶ+𝑧ଶ − 𝑥 − 𝑦 − 𝑧 − 2 = 0    (D)𝑥ଶ + 𝑦ଶ+𝑧ଶ − 𝑥 − 𝑦 − 𝑧 + 2 = 0 . 
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26.   Let : ℝଶ → ℝ be defined by  𝑓(𝑥, 𝑦) =  ቊ
௫௬

|௫|
𝑖𝑓𝑥 ≠ 0

0   𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

 . Then at the point (0,0), which of  

thefollowing statements is true ?   
 
          (A) 𝑓is not continuous (B)  𝑓  is continuous 
          (C)  𝑓is differentiable  (D) partial derivatives do not exist. 
 
27.   The value of the double integral  ∫ ∫

௦௜௡௬

గି௬
𝑑𝑦𝑑𝑥

௫

଴

గ

଴
 is 

           (A) 0                 (B)    𝜋          (C) -2          (D) 2 . 
 
28.    If the triple integral over the region bounded by the planes  2𝑥 + 2𝑦 + 𝑧 = 4, 𝑥 = 0,     
𝑦 = 0 𝑎𝑛𝑑 𝑧 = 0is    given by∫ ∫ ∫ 𝑑𝑧𝑑𝑦𝑑𝑥

௙(௫,௬)

଴

௚(௫)

଴

ଶ

଴
   then the function 

   2𝑔(𝑥) − 𝑓(𝑥, 𝑦)is 
 
(A)  2𝑦(B)   2 − 𝑥 − 2𝑦(C)𝑥 + 2𝑦 − 2         (D)  2𝑥. 

29. In C++ programming language, the operator ?: is a/an 
 
        (A)  Conditional operator                  (B)  Relational operator   
        (C)  Logical operator                      (D)  Arithmetic operator. 
 
 

30.    Let 𝐺 = ቄ𝐴 = ቂ
𝑎 𝑏
𝑐 𝑑

ቃ  ∶ 𝑎, 𝑏, 𝑐, 𝑑 ∈ ℝ&𝑎𝑑 − 𝑏𝑐 ≠ 0ቅ. Then 𝐺 is a group under matrix 

multiplication. Suppose 𝐻  is a subgroup of 𝐺 given by  𝐻 = {𝐴 ∈ 𝐺 ∶  𝑎𝑑 − 𝑏𝑐 = 1}. Then 
 

(A) 𝐺/𝐻 is isomorphic to group (ℝ, +) 
(B) 𝐺/𝐻 is isomorphic to group (ℝ∗ = ℝ\{0}, ∙) 
(C) 𝐺/𝐻is isomorphic to group (ℚ, +). 
(D) 𝐺/𝐻is isomorphic to group (ℚ∗ = ℚ\{0}, ∙) . 

 
31.  A group 𝐺 is said to be a simple group if it has no proper normal subgroup. Let 𝐺 be a simple abelian  
group with 𝑜(𝐺) = 𝑛. Then  

 

(A) 𝐺is a cyclic group and 𝑛 is an even integer greater than 3. 
(B) 𝐺is an abelian but not a cyclic group and 𝑛 is an even integer greater than 3.   
(C) 𝐺is an abelian but not a cyclic group and 𝑛 is a prime integer. 
(D) 𝐺is a cyclic group and 𝑛 is a prime integer. 

  
 
32.  Let 𝐺 be a group containing more than 12 elements of order 13. Then 𝐺 is  

 

 (A) an infinite non – cyclic group                      (B) a finite non – cyclic group. 
 (C)  a finite cyclic group.                                      (D)  an infinite cyclic group. 
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33.  Let 𝑝 be a prime and let ℤ௣ denote the set of all integers modulo 𝑝 equivalence classes.   
Considerthe  ring൫ℤ௣, +௣, ⋅௣൯. Then which of the following statements is not true? 
 

(A) ℤ௣has no proper nontrivial ideal             (B)  ℤ௣ has a proper nontrivial ideal 
(C)  ℤ௣is a field     (D)  ℤ௣ is a division ring.  
 

34. Let 𝐺 be a group with 𝑜(𝐺) = 3289.  
 

(A) Then 𝐺 is cyclic and all 𝑝 −Sylow subgroup of 𝐺 are not normal 
(B) Then 𝐺 is non – cyclic and all 𝑝 −Sylow subgroups of 𝐺 are not normal.  
(C) Then 𝐺 is non – cyclic and all 𝑝 −Sylow subgroups of 𝐺 are normal 
(D) Then 𝐺 is cyclic and all 𝑝 −Sylow subgroups of 𝐺 are normal 

 
35.  Let 𝒞([0, 1]) denote the set of all continuous real valued functions defined on [0,1]. 

(A) 𝒞([0, 1]) is a field 
(B) 𝒞([0, 1]) is not an integral domain 
(C) 𝒞([0, 1]) is an integral domain but not a field 
(D) 𝒞([0, 1])is a division ring.  

 
36. If 𝑓: [0,2𝜋) → 𝑆ଵ, defined as 𝑓(𝑡) = (𝑐𝑜𝑠(𝑡), 𝑠𝑖𝑛(𝑡)), where 𝑆ଵ is the unit circle with center  
 (0,0) and radius 1 in XY-plane, then 
 
        (A) its inverse i.e.𝑓ିଵ does not exists  (B) 𝑓 is continuous but  𝑓ିଵ is not continuous 

        (C) 𝑓and𝑓ିଵ both are continuous       (D) 𝑓ିଵ is continuous but 𝑓 is not continuous . 

 

37.Let 𝐸 be a bounded infinite subset of . If 𝛼 =  𝑠𝑢𝑝 {𝑥:  𝑥 𝐸} then 𝛼 is  
(A) an interior point of 𝐸 (B) always a member of 𝐸  
(C)  a limit point of 𝐸   (D) neither an interior nor a limit point of 𝐸. 

 

38. If 𝐸௡ = (−1 −
ଵ

௡
, 1 −

ଵ

௡
), 𝑛 ∈ ℕ, and 𝐸=⋂௡ୀଵ

∞ 𝐸௡,  then 𝐸 = 

 

         (A) ( −1, 1)                   (B)  [−1, 1]     (C)  (−2, 0]       (D) [−1, 0)  . 
 

39. With respect to the usual metric over the real line, every point of the set  𝐸 = { 0,1,2,…} is 
 
        (A) a limit point of 𝐸(B) an  interior point of 𝐸 
(C) an isolated point of 𝐸(D) a boundary point of 𝐸  . 
 

40. In the XY-plane, the set 𝐸 = {(𝑥, 𝑥): 𝑥 ∈ ℝ} is 
 
        (A)  open            (B) closed             (C) neither open nor closed          (D) open and closed  . 
 

41. If 𝑃 is a set of all interior points and 𝑄 is a set of all limit points, of a non-empty subset 𝐸 of a  
metric space  (𝑋, 𝑑) then 
 

(A) 𝑃 = 𝑄  (B) 𝑃 𝑄       (C) 𝑄 𝑃     (D) 𝑃 and 𝑄 may be disjoint  . 
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42. For given fixed natural numbers 𝑘and 𝑚;  lim௡→∞ ቂ
(௡ାଵ)೘ା(௡ାଶ)೘ା⋯ା(௡ା௞)೘

௡೘షభ − 𝑘𝑛ቃ = 
 

(A) ௞௠(௞ାଵ)

ଶ
          (B)          (C) 𝑘𝑚     (D) 0. 

 

43. If 𝑓: ℝ → ℝ defined as (𝑥) = ൜
𝑥,      𝑖𝑓𝑥𝑖𝑠𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙
0,   𝑖𝑓𝑥𝑖𝑠𝑖𝑟𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙

  ,then 𝑓 is  

 
(A) everywhere discontinuous          (B)  continuous at rational only           
(C)continuous at irrational only               (D) continuous at exactly one point only. 

 
44. Suppose that 𝑎 and 𝑐 are real numbers, 𝑐>0 and f is defined on [0,1] as 

𝑓(𝑥) = ൜
𝑥௔ sin(𝑥ି௖) ,   𝑖𝑓𝑥 > 0
0,                       𝑖𝑓𝑥 = 0 

 . Then 𝑓ᇱis bounded if and only if 

 
(A) 𝑎 > 0     (B) 𝑎 > 1      (C) 𝑎 ≥ 1 + 𝑐  (D)𝑎 > 1 + 𝑐  . 

 

45. If a real function f is defined over  such that |f(𝑥) − f(𝑦)| (𝑥 − 𝑦)ଶ, 𝑥, 𝑦 ∈ ℝ, then 
(A) 𝑓 is strictly monotonic          (B)𝑓 is constant 

(C) 𝑓 ඁඁ need not exists                  (D)𝑓 ඁඁ exists but need not be continuous  . 
 

46. If 𝑝 > 1, 𝑢 ≥ 0, 𝑣 ≥ 0 and 𝑞 is such that ଵ
௣

+
ଵ

௤
= 1, then 𝑢𝑣 ≤

௨೛

௣
+

௩೜

௤
. Here, the  

equality holds if and only if 
 

(A) 𝑢௣=𝑣௤     (B)𝑢௤=𝑣௣    (C) 𝑢 = 𝑣     (D)𝑝 = 𝑞  . 
 

47. The series ∑ (−1)௡ ቀ
௫మା௡

௡మ ቁ∞
௡ୀଵ  of real numbers  

(A) diverges for any real 𝑥 

(B) converges uniformly on every bounded interval but does not converges absolutely for any 
real𝑥 
(C) converges uniformly in  
(D) converges absolutely for any real 𝑥 . 

48 . If 𝑆 = ൛𝑥 ∈ 𝑅 ∶ 𝑥 ≥ 0 , 2ห√𝑥 − 3ห + √𝑥൫√𝑥 − 6൯ + 6 = 0ൟ  , then 𝑆 
 (A) is an empty set           (B)  contains exactly one element  

(C)contains exactly two elements       (D)contains exactly four elements . 
 
49. If 𝑎, 𝑏, 𝑥, 𝑦 ∈ 𝑅such that𝑎 − 𝑏 = 1𝑦 ≠ 0 and the complex number𝑧 = 𝑥 + 𝑖𝑦 satisfies  
𝐼𝑚 ቀ

௔௭ା௕

௭ାଵ
ቁ = 𝑦, then 𝑥 is equal to:  

(A)−1 ± ඥ1 − 𝑦ଶ (B)±1 ± ඥ1 − 𝑦ଶ 
(C) −1 ± ඥ1 + 𝑦ଶ(D)±1 ± ඥ1 + 𝑦ଶ  .  

50. If1, 𝛼ଵ, 𝛼ଶ, … , 𝛼ଽଽ  are the distinct 100 ௧௛ roots of unity then ∑ (𝛼௜𝛼௝)ଵஸ௜ழ௝ஸଽଽ  
is equal to : 

(A)   100                (B)  99               (C)  1          (D)  0  . 
 

______THE END______ 




