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GENERAL INSTRUCTIONS 

1. All questions are compulsory. Each question carries 1 mark. 

2. No cell phones, calculators, books, slide-rules, notebooks or written notes, etc. will 

be allowed inside the examination hall. 

3. You should follow the instructions given by the Centre Superintendent and by the 

Invigilator at the examination venue. If you violate the instructions, you will be 

disqualified. 

4. Any candidate found copying or receiving or giving assistance in the examination 

will be disqualified. 

5. The Question Booklet and the OMR Response Sheet (Answer Sheet) would be 

supplied to you by the Invigilators. After the examination is over, you should hand 

over the OMR Response Sheet and Question Booklet to the Invigilator before 

leaving the examination hall. Any candidate who does not return the OMR 

Response Sheet will be disqualified and the University may take further action 

against him/her. 

6. All rough work is to be done on the question paper itself and not on any other 

paper. Scrap paper is not permitted. For arriving at answers you may work in the 

margins, make some markings or underline in the test booklet itself. 

7. The University reserves the right to cancel the result of any candidate who 

impersonates or uses/adopts other malpractices or uses any unfair means. The 

University may also follow a procedure to verify the validity of scores of all 

examinees uniformly. If there is substantial indication that your performance is not 

genuine, the University may cancel your result. 
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How to fill up the information on the OMR Response Sheet 

(Examination Answer Sheet) 

1. Write your complete Enrolment No. in 10 digits. This should correspond to the 

enrolment number indicated by you on the OMR Response Sheet. Also write your 

correct name, address with pin code in the space provided. Put your signatures on 

the OMR Response Sheet with date. Ensure that the Invigilator in your 

examination hall also puts his signatures with date on the OMR Response Sheet at 

the space provided. 

2. On the OMR Response Sheet student’s particulars are to be filled in by blue/black 

ball pen also. Use blue/black ball pen for writing the Enrolment No. and 

Examination Centre Code as well as for blackening the circle bearing the correct 

answer number against the serial number of the question. 

3. Do not make any stray remarks on this sheet. 

4. Write correct information in numerical digits in Enrolment No. and Examination 

Centre Code Columns. The corresponding circle should be dark enough and should 

be filled in completely. 

5. Each question is followed by four probable answers which are numbered (1), (2), (3) 

and (4). You should select and show only one answer to each question considered by 

you as the most appropriate or the correct answer. Select the most appropriate 

answer. Then by using blue/black ball pen, blacken the circle bearing the correct 

answer number against the serial number of the question.  

6. No credit will be given if more than one answer is given for one question. Therefore, 

you should select the most appropriate answer. 

7. You should not spend too much time on one question. If you find any particular 

question difficult, leave it and go to the next. If you have time left after answering 

all the questions, you may go back to the unanswered question. 

8. There is no negative marking for wrong answers. 
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1. The binary operation * defined on N by *a b a b   : 

(1) is associative  

(2) does not have an identity element 

(3) is commutative  

(4) neither commutative nor associative 

2. Let R be the ring Z128
. Then, 

(1) Every zero divisor of R is nilpotent. 

(2) R has no zero divisors 

(3) R has zero divisors, but no nilpotent elements 

(4) There are elements of R which are neither zero divisors, nor units 

3. If T : V   V is a linear operator, where V is a vector space over a field F, and  

T (W)   W for all subspaces W of V, then : 

(1) all the eigenvalues of T are one. 

(2) T is given by  T v  v   for some F  

(3) T is the identity operator.  

(4) T is the zero operator. 

4. In the group S7: 

(1) there is an element of order 12. 

(2) there is a normal subgroup of order five. 

(3) every element of order three is a three-cycle 

(4) there is no element of order ten 

5. If R is a commutative ring with unity and R has a nonzero prime ideal which is not 

maximal, then: 

(1) R is not a Principal ideal domain. 

(2) R is not a Unique factorisation domain. 

(3) R is not a Euclidean Domain, but could be a Principal ideal Domain 

(4) no prime ideal of R is maximal. 
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6. If T : V   W is an injective linear operator between finite dimensional vector 

spaces V and W of dimension at least two, then : 

(1) V and W have the same dimension.  

(2) the range of T is W. 

(3) there is a linear operator S : W   V such that T o S is the identify operator  

on W. 

(4) the dimension of V is strictly less than the dimension of W. 

7. If G is  a finite group of order 42, then : 

(1) G has exactly seven Sylow-7 subgroups. 

(2) G has a unique Sylow-7 subgroups. 

(3) G has exactly 6 Sylow-7 subgroups. 

(4) G can have two, three or six Sylow-7 subgroups. 

8. If R = Q = [x]/I where I = 2 3 2x x  , then : 

(1) 3x   is a unit in R.  

(2)  2 5 1 Ix x    and  8 1 Ix    are distinct elments of R. 

(3) R is a field. 

(4) R is an integral domain, but not a field. 

9. There is a 3 × 3 unitary matrix with : 

(1) 

0

0

0

 
 
 
  

 as the first column. (2) 

1

3

1

3

1

3

 
 
 
 
 
 
 
 
 

 as the first column 

(3) 

1

2

1

2

1

2

 
 
 
 
 
 
 
  

 as the first column. (4) 

2

2

0

i

i

 
 
 
 

 
 
 
 
 

 and 

2

2

0

i

i

 
 
 
 
 
 
 
 
 

 as its first two columns 
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10. There is a group of order six with conjugacy classes of cardinality : 

(1) 1, 1 and 4 (2) 1 and 5 

(3) 2, 2 and 3 (4) 1, 2 and 3 

11. If R1 = Z  and R2 = Z 2/x x    then : 

(1) R1 and R2 are isomorphic integral domains.  

(2) R1 and R2 are integral domains, but not isomorphic. 

(3) there is an injective homomorphism from R2 to R1.  

(4) there is an injective homomorphism from R1 to R2. 

12. If A and B are two similar, n × n matrices, which of the following is not true ? 

(1) A and B have the same eigenvalues.  

(2) det (A) = det (B) 

(3) If A is a diagonal matrix, B is also a diagonal matrix.  

(4) A  and B have the same rank. 

13. Which of the following pair of abelian groups is not isomorphic ? 

(1) 6 5 2 Z Z Z  and 10 3 2 Z Z Z .  

(2) 4 3 2 Z Z Z  and 8 3Z Z   

(3) 14 35 7 and Z Z Z    7 5 2Z Z Z    

(4) 30 14  andZ Z  15 7 4  Z Z Z  

14. In the ring Z i  , which of the following statements is not true ? 

(1) 1 i  is a prime element. (2) 1 i  and 1 i  are associates. 

(3) 
1

i

i

  



Z
 is a finite ring. (4) 

1

i

i

  



Z
 has zero divisors 
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15. If P3 is the vector space of polynomials of degree at most three over R and  

T : P3   P3
  is the linear operator defined by 

           
2

2

2
T

d d
p x x p x x p x p x

dxdx
   ,  

then : 

(1) T is diagonalisable  

(2) T is not invertible 

(3) T the characteristic polynomial is irreducible over R. 

(4) the characteristic polynomial and the minimal polynomial are the same. 

16. In D90 the dihedral group of order 90, which of the follohwing is not true ? 

(1) There is a unique subgroup of order nine. 

(2) There is a unique subgroup of order five. 

(3) There is a cyclic subgroup of order ten. 

(4) There is a 45 elements of order two. 

17. If F/K is a galois extension of number fields with galois group A4 : 

(1) there is a sub-extension L, K ⊂ L ⊂ F, such that [ F : L] = 6  

(2) there is a sub-extension L, K  ⊊ L ⊊ F, such that L is normal over K 

(3) there is a  sub-extension L, K ⊂ L ⊂ F such that F : L 3     

(4) there is a sub-extension L, K, ⊂ L ⊂ F, such that the galois group of F/L is 

cyclic of order four.  

18. If A an n × n matrix with real entries and det (A) = 0, then which of the following is 

not true ? 

(1) A is diagonalisable.  

(2) Zero is an eigenvalue of A. 

(3) A is not injective.  

(4) There is column vector a = 

 
 
  
 
 
 



1

2
, 0

n

a

a

a

a  such that A a = 0. 
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19. If   : 15 21Z Z  is given   3g g   : 

(1)   is injective.  

(2) the image of   has five elements. 

(3)   is surjective.  

(4) the image of   has three elements. 

20. If K = Q  ,  , where 2 /15ie    and 15 5  , then there is an injective field 

homomorphism : K C  such that : 

(1)   2      (2)   3      

(3)   2     (4)       

21. Which one of the following sets is uncountable ? 

(1) Q × Q  (2) Z Z   

(3) 
2

0,1 / : n
n

 
    

 
N   (4) 

1
: n

n

 
 

 
N   

22. Which one of the following subsets of R2 is compact ? 

(1)   2, : 1x y xy R   (2)  
2 2

2 3 3, : 1x y x y
 
 

   
  

R   

(3)   2 2 2, : 1x y x y  R  (4)   2 2 2, : 5 6x y x y   R  

23. Let 
1 1

F ,n
n n

 
  
 

 be intervals. Then 
1

Fn
n





  is : 

(1) a closed set (2) an open set 

(3) a null set (4) a semi-open set 

24. Let 1 2,d d  and 3d  be metrices on a set X with at least two elements. Which one of 

the following is not a metric on X ? 

(1)  1min ,2d   (2)  2max ,2d   

(3) 3

31

d

d
  (4) 1 2 3

3

d d d 
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25. The series 
 

1

1

1
n

n n






  : 

(1) converges but not absolutely (2) converges absolutely 

(3) diverges (4) None of these 

26. Let : 

 
   

   

2 4
, , 0,0

,

0 , , 0,0

xy
x y

f x y x y

x y

 
 

  
 

 

  

Then which one of the following is true ? 

(1)  ,f x y  is discontinous at  0,0    

(2)  0,0 1xf    

(3)  ,f x y  is continous at (0, 0)  

(4)  0,0yf  does not not exist 

27. The outer measure of the set : 

 3A: 1 :1 2 4,5x x       

is : 

(1) 2 (2) 5 

(3) 3 (4) 4 

28. State which one of the following statements in true ? 

(1) Arbitrary union of compact sets is compact. 

(2) A subset of a set X which is open with respect is one metric on X will be open 

with respect to every other metric on X 

(3) If :f R R  in the function given by   2 4 xf x x x e    and A is the interval 

(0, 5), then  Af  is connected. 

(4) The domain of the Lebesgue outer measure is the power set of rationals 
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29. The stationary points of the function   

2:f R R  given by      2 2, 2f x y y x y x     

is : 

(1) (0, 0) (2) (2, 2) 

(3) (1, 1) (4) (1, –1) 

30. State which one of the following statements is false ? 

(1) If X is a normed linear space, , Xx y  and 1x y  , then 2x y  .  

(2) The space  2, .


R  is not reflexive 

(3) The linear operator 2 2A: C C , given by A    1 2 1 2, ,z z z z   is a normal 

operator.  

(4) Every 1-dimensional Banach space is a Hilbert space. 

31. Consider the function : 

   cos sin 2f x x x     

On which of the following sets, f is not differentiable ? 

(1)  :n n Z   (2) :
2

n
n

 
 

 
Z   

(3)  2 1 :
2

n n
 

  
 

Z   (4) 4 :
2

n
n

 
  

 
Z   

32. Which one of the following sets in not a connected subset of R ? 

(1) 0,4 3,5         

(2) B 
1

0,
2

 
 
 

, the open ball with centre O and radius 
1

2
  

(3) The set of irrationals  

(4) The image of any connected set in R2 under the function 2:f R R  given by 

  2 2,f x y x y   
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33. 
   

2 2

2 2, 0,0
lim

x y

x y

x y




 : 

(1) in equal to (0, 0)  

(2) does not exist 

(3) is equal to (1, 1)  

(4) None of the above 

34. If  f z  and  g z  are two non-zero polynomials, then    f z g z  is analytic if and 

only if : 

(1)    g z g z  is constant (2)  f z  is constant 

(3)  f z   g z  is constant (4)  g z  is constant 

35. Which one of the following functions f are entire functions and have simple zero at 

z ik  for all kZ  : 

(1)   sin2f z a iz  , for some aC  

(2)   ,bzf z e  for some b C   

(3)   1
1 0......n n

n nf z a z a z a
      

(4) None of the above 

36. Let  

2 2:f R R  be given by    , ,f x y x y xy  , 

Then which one of the following is false ? 

(1) f is not surjective  

(2) f is not differentiable at (0, 0) 

(3) The innverse image of each point in R2 under f has at most two elements. 

(4) The derivation of f is not invertible except on the set y x . 
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37. The number 3 ie   is a/an : 

(1) imaginary number (2) rational number 

(3) irrational number (4) transcendental number 

38. Let  na  and  nb  be sequences of real number satisfying n na b . Then which 

one of the following is true ? 

(1) na  converges whenever  nb  converges  

(2) na  converges absolutely whenever nb  converges absolutely 

(3) nb  converges absolutely whenever na  converges absolutely  

(4)  nb  converges whenever  na  converges 

39. Let  nf  be a sequence of integrable functions defined on an interval ,a b  . Then 

which one of the following in true ? 

(1) If 0nf   and nf   are uniformly bounded, then   0
b

na
f x dx     

(2) If 0nf   a. e., then   0
b

na
f x dx   

(3) If   0
b

na
f x dx  , then   0nf x     

(4) If   0nf x   and each nf  is bounded, then   0
b

na
f x dx   

40. Define :f R R  by : 

 
2

2

, if 0

2 , if 0

x x
f x

x x x

  
  

   

  

Then which one of the following in false ? 

(1)  0f   does not exist (2)  0f   does not exist 

(3)  f x  exists for each 0x    (4)   2f x   for all xR  
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41. The general solution of the differential equation    
2

2
, ,

d y
y f x x

dx
     , where f 

is a continuous real-valued function on  ,  , is (where A, B, C and k are 

arbitrary constants) : 

(1)        0
A cos Bsin + sin

x
y x x x f x x t dt  

(2)        
0

cos C sin
x

y x x k f t x t dt


      

(3)     
0

A cos Bsin sin
x

y x x x f x t tdt       

(4)    
0

A cos Bsin + cos
x

y x x f x t tdt    

42. Consider the initial value problem (IVP) 

   2, 0 1, ,
dy

y y x y
dx

   R R   

Then there exists a unique solution of IVP on : 

(1)  ,    (2)  ,1   

(3)  2,2   (4)  1,   

43. Let V be the set of all bounded solutions of the ODE      4 3 0,u t u t u t      

 .t R  Then V : 

(1) is a vector space of dimension 2.  

(2) is a vector space of dimension 1. 

(3) contains only the trivial function u 0 .  

(4) contains exactly two functions. 
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44. The second order PDE 3 0yy xxu yu x u    is : 

(1) elliptic for all xR , yR . 

(2) parabolic for all xR , yR . 

(3) elliptic for all xR , 0y  . 

(4) hyperbolic for all xR , 0y  . 

45. The family of surfaces given by  2 2u xy f x y   , where :f R R  is a 

differentiable function, satisfies : 

(1) 2 2u u
y x x y
x y

 
  

 
  (2) 2 2u u

x y x y
x y

 
  

 
  

(3) 2 2u u
y x x y
x y

 
  

 
  (4) 2 2u u

x y x y
x y

 
  

 
  

46. Let :y R R  be differentiable and satisfy the ODE : 

  , ,
dy

f y x
dx

 R     0 1 0y y    

where :f R R  is a Lipschitz continuous function.  

Then : 

(1)   0y x   if and only if  0,1x   

(2) y is bounded 

(3) y is strictly increasing 

(4) 
dy

dx
 is unbounded 

47. Let    , iwxu x t e v t  with  0 1v   be a solution to 
3

3

u u

t x

 


 
.  

Then : 

(1)  
 2

,
x w t

iwu x t e


  (2)  
 2

,
x w t

iwxu x t e


   

(3)  
 2

,
x w t

iwu x t e


   (4)    3
,

x tiwu x t e
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48. The Charpit’s equations for the PDE  

             2 2 0up q x y , P
u

x





 , 
u

q
y





  

are given by : 

(1)    
    3 2 2 2 2 21 1 2P 2

dx dy du dp dq

pu qp qp u q
   

(2) 
2 2 3 22 2 2 2 1 1u

dx dy du dp dq

pu q p q p qp
   

    
  

(3) 
2 2 0

dx dy du dp dq

x yup q
       

(4) 
2 22 2 4

dx dy du dp dq

q pu x y p p
   


  

49. Consider the system of ODE in 2, AY
dy

dt
R , Y (0) = 

0
,

1

 
 
 

 0t   where A = 
1 1

0 1

 
 

 
 

and  
 
 

 
  
 

1

2

Y
y t

t
y t

, then : 

(1)  1y t  and  2y t  are montonically increasing for 0t   

(2)  1y t  and  2y t  are monotonically increasing for 1t  . 

(3)  1y t  and  2y t  are montonically decreasing for 1t  . 

(4)  1y t  and  2y t  are monotonically decreasing for 0t  . 

50. Consider the ODE on R     y x f y x  . If f is an even function and y is an odd 

function, then : 

(1)  y x   is also a solution. 

(2)  y x  is also a solution 

(3)  y x  is also a solution 

(4)    y x y x  is also a solution 
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51. A large tank filled with water is to be emptied by removing half of the water 

present in it everyday. After how many days will there be closest to 10% water left 

in the tank ? 

(1) One (2) Two 

(3) Three (4) Four 

52. What is the angle between the minute and hour hands of a clock at 7 : 35 ? 

(1) 10° (2) 17.5° 

(3) 19.5° (4) 21° 

53. Suppose you expand the product      1 1 2 2 10 10........x y x y x y   . How many terms 

will have only one x and rest 'y s  ? 

(1) 0 (2) 1 

(3) 5 (4) 10 

54. If n is a natural number and 5n  is odd, which of the following is true ? 

(1) n is odd (2) 1n   is odd 

(3) 2n  is even (4) 4n  is even 

55. A lucky man finds 6 pots of gold coins. He counts the coins in the first four pots to 

be 60, 30, 20 and 15, respectively. If there is a definite progression, what would be 

the numbers of coins in the next two pots ? 

(1) 4 and 2 (2) 10 and 5 

(3) 12 and 10 (4) 14 and 8 

56. A 15 m long wooden log has a uniform diameter of 2 m. To what length the log 

should be cut to obtain a piece of 11 m3 volume ? 

(1) 2.5 m (2) 3.5 m 

(3) 7 m (4) 14 m 
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57. In solving a quadratic equation of the form 2 0,x ax b    one student took wrong 

value of a and got the roots as 6 and 2; while another student took the wrong value 

of b and got the roots as 6 and 1. What are the correct values of a and b, 

respectively ? 

(1) 6 and 7 (2) 6 and 12 

(3) 7 and – 12 (4) – 7 and 12 

58. We define a function (N)=sumf  of digits of N, express as decimal number e. g. 

 125f  = 1 + 2 + 5 = 8. Evalaute  7 3 62 3 5f . 

(1) 7 (2) 8 

(3) 9 (4) 10 

59. The sum of first n natural numbers with one of them missed is 42. What is the 

number that was missed ? 

(1) 2 (2) 3 

(3) 4 (4) 5 

60. What is the next term in the following sequence ? 

7, 11, 13, 17, 19, 23, 29, ................. 

(1) 31 (2) 33 

(3) 35 (4) 37 

61. If the series 3, 4, 7, 12, 13, 16, 21, ........... is continued, then which of the following 

numbers will not be the term of series ? 

(1) 25 (2) 30 

(3) 32 (4) 39 

62. The decimal equivalent of the binary number 111001 is : 

(1) 51 (2) 53 

(3) 55 (4) 57 
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63. Generalisation of conclusion through specific examples is : 

(1) inductive approach  

(2) deductive approach 

(3) theoretical approach  

(4) scientific approach 

64. If the fourth Saturday of a month is the 22nd day, then what day is the 13th day of 

the mouth ? 

(1) Tuesday (2) Wedenesday 

(3) Thursday (4) Friday 

65. Find the missing numbers in the following series : 

1, 1, 4, 8, 9, 27, 16, ? 

(1) 32 (2) 64 

(3) 81 (4) 256 

66. Find the next pair in the sequence C – 3, E – 6, G – 2, I – 24, K – 48, ........... . 

(1) S-48 (2) M-96 

(3) L-96 (4) D-48 

67. COLD : FSQJ : : HEAT : ? 

(1) XJFY (2) KIGZ 

(3) KIFZ (4) YIGY 

68. Find the odd number pair : 

(1) 1 : 2 (2) 2 : 9 

(3) 3 : 28 (4) 4 : 64 
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69. Read the following and answer the question given below : 

(I) Point B is 4 m towards the north of point A.  

(II) Point E is 8 m towards the east of point B. 

(III) Point C is 5 m towards the east of point A.  

(IV) Point D is 9 m towards the west of point C 

How far should one walk from point A in order to reach point D ? 

(1) 4 m (2) 9 m 

(3) 5 m (4) 14 m 

70. How many numbers are there between 1 and 100 that are not divisible by 3 and 5 ? 

(1) 47 (2) 43 

(3) 53 (4) 58 

Question 71-75 : Study the diagram given below and answer each of the following 

questions : 

 

 

 

 

 

 

 

 

 

 

71. How many doctors are niether artists nor players ? 

(1) 17 (2) 5 

(3) 10 (4) 30 

72. How many doctors are both players and artists ?  
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(1) 22 (2) 8 

(3) 3 (4) 30 

73. How many artists are players ? 

(1) 5 (2) 8 

(3) 25 (4) 16 

74. How many players are neither artists nor doctors ? 

(1) 25 (2) 17 

(3) 5 (4) 10 

75. How many artists are neither players nor doctors ? 

(1) 10 (2) 17 

(3) 30 (4) 15 

76. 451 451x y  is always divisible by : 

(1) x y   (2) x y   

(3) 2 2x y   (4) None of these 

77. The remainder when 1! 2! 3! 4! .............. 20!      is divided by 6. 

(1) 0 (2) 1 

(3) 2 (4) 3 

78. Two dice are tossed. The probability that the total score is a prime number is : 

(1) 
5

12
  (2) 

1

6
  

(3) 
1

2
  (4) 

7

9
  

79. Let P  n  denote the statement “ 2n n  is odd.” Also,    P P 1n n  , then  p n  is 

true for all : 

(1) 1n    (2) n   

(3) 2n    (4) None of these 
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80. The greatest positive integer, which divides  

         2 3 4 5 6n n n n n      

for all nN  is : 

(1) 6 (2) 24 

(3) 60 (4) 120 

81. Which of the following statements is logically equivalent to : 

  ~p q r    

(1)   ~p q r    (2)  ~ p q r    

(3)  ~r p q    (4)  ~ p q r    

82. Which of the following statements is a tautology ? 

(1)  p q p    (2)   ~p q q    

(3)  ~p p q    (4) p q q    

83. The symbolic form of the statement “Between every two real numbers there exists a 

rational number.” is : 

(1) ,p q r     R R Q  s. t. p r q    

(2) ,p q R , p q r  Q  s. t. p r q   

(3) ,r p q   Q R  s. t. p r q     

(4) , ,p q r R  s. t. p q r   

84. Consider the following proof of the statement “ ,m nZ \{0}  2 2 1m n  ” : 

Proof : Suppose 2 2 1m n  . Then     1m n m n   . This implies ,m n m n    

and hence 0n  . This is not possible therefore, 2 2 1m n  . The proof given above is 

an example of : 

(1) Proof by induction (2) Proof by counterexample 

(3) Proof by contradiction (4) Direct proof 
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85. Which of the following statements is true ? 

(1) 2,x x x  R   (2) x R  s. t. 2 2 1x     

(3)  x R  s. t. 2 2 1x    (4) x R  y R  s. t. 2 2 4x y   

86. Which of the following is a counterexample to the statement : “If  n n
a

N
 is an 

increasing sequence of real numbers, then some na  must be positive.” ? 

(1) 
2

1

nn 

 
 
  N

  (2) 
 1

n

n
n



 
 
 
  N

  

(3) 
1

1
nn 

 
 

  N

  (4) 
1 1

1 nn n 

 
 

  N

  

87. How many colours are needed, at the least, to colour the regions of the following 

circle so that no two regions sharing a boundary get the same colour ? 

 

 

 

 

 

(1) 2 (2) 3 

(3) 4 (4) 5 

88. Consider the statements : 

A = the set of all good citizens 

B = the set of all charitable people 

C = the set of all polite people 

Then which of the following relations represents the statement : “Everyone who is 

cheritable and polite is a good citizen.” ? 

(1) A B C    (2) A\B   C 

(3) B C A    (4) B C A    
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89. Assuming the functions are defined from R to Z, which of the following is not onto ? 

(1)  f x x      (2)   1f x x    

(3)   2 1f x x    (4)  f x x   

90. Which of the following statements cannot be proved by the principle of induction ? 

(1) The sum of all the interior angles of a convex n-gon is 180° ( 2)n    

(2) ,x y R , n  N,  .
nn nx y xy  

(3) Every subset of N is countable.  

(4) The cardinality of the power set of a set with n elements is 2n . 

91. Consider the statement : 

“In a group of 36 people, there are always 6 people whose birthdays fall on the same 

day of the week.” 

Which of the following methods can be used to prove it ? 

(1) Contradiction (2) Pigeonhole principle 

(3) Both (1) and (2) (4) None of these 

92. 100 people were surveyed on their interest in movies. It was found that 20 people 

liked thrillers, 48 romantic and 32 comedy movies. Further, 15 people liked 

thrillers and romantic both, 10 people liked romantic and comedy, and 8 people 

liked comedy and thrillers both. It was also found that 15 people liked none of the 

three movie genres. How many people liked all of the three genres ? 

(1) 18 (2) 15 

(3) 28 (4) 12 

93. Let A, B and C be three persons. A says that B is a liar. B says that C is a liar. C 

says that both A and B are liars. Who is speaking the truth ? 

(1) A (2) B 

(3) C (4) None of these 
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94. A committee of 5 members is to be formed from 5 men and 6 women. In how many 

ways can the committee be formed, if it has 2 men and 3 women ? 

(1) 120 (2) 180 

(3) 30 (4) 200 

95. What is the weighted mean of the following data ? 

x weights 

2 

5 

3 

4 

2 

8 

1 

2 

4 

3 

6 

2 

(1) 4 (2) 3.56 

(3) 10.67 (4) 5.8 

96. The mean of 12 numbers is 48. Removing one of the numbers causes the mean to 

decrease to 45. What number was removed ?  

(1) 81 (2) 53 

(3) 28 (4) 76 

97. If the mean of a set of numbers is 5 and their standard deviation is 6, what is the 

mean of the squares of those numbers ? 

(1) 13 (2) 17 

(3) 61 (4) Cannot be determined 
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98. Consider a mathematical statement : 

0 0     s. t. x y    ,x y R   

What is the negation of this statement ? 

(1) 0 0   s. t. ,x y x y   R  

(2) ∄  0, 0  s. t.    ,x y x y R   

(3) 0, 0     s. t. ,x y x y    R    

(4) 0   s. t. 0   ,x y R , ,x y     

99. Let S be the set of all nonzero real numbers, and * is defined on S as * 1x y x y    

for all , Sx y . Now consider the following statements : 

I : S is closed under * 

II : There exists an Sx  s. t. *x y y  for all Sy . 

Which of the above statements is true ? 

(1) Only I (2) Only II 

(3) Both I and II (4) None of these 

100. Which of the following sets cannot be expressed as the cartesian product of two 

 sets ? 

(1)   , |0 4x y y     

(2)   , |x y x y   

(3)   , | , x y x y Q Q    

(4)   , |x y x is even integer, 2y x   
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   PHDMT 

ih&,p- Mh- ¼xf.kr½ 

] ]

 

le; : 3 ?k.Vs     vf/kdre vad : 100 

 

 

1. lHkh iz'u vfuok;Z gSaA izR;sd iz'u 1 vad dk gSA 

2. ijh{kk d{k ds vanj lsyQksu] dSydqysVlZ] iqLrdsa] LykbM&:Yl] uksVcqDl ;k fyf[kr uksV~l] bR;kfn ys 

tkus dh vuqefr ugha gSA 

3. vkidks ijh{kk LFky ij dsanz O;oLFkkid o fujh{kd ds }kjk fn, x;s funsZ’kksa dk vuqikyu djuk gksxkA 

,slk u djus ij vkidks v;ksX; ?kksf”kr fd;k tk,xkA 

4. dksbZ ijh{kkFkhZ udy djrs ;k djkrs gq, idM+k tkrk gS rks mls v;ksX; ?kksf”kr dj fn;k tk,xkA 

5. vkidks fujh{kd }kjk iz’u&iqfLrdk rFkk vks- ,e- vkj- mŸkj i=d iznku fd;k tk,xkA ijh{kk lekIr gks 

tkus ds i’pkr~] ijh{kk d{k NksM+us ls igys vks- ,e- vkj- mŸkj i=d rFkk iz’u&iqfLrdk dks fujh{kd dks 

lkSai nsaA fdlh ijh{kkFkhZ }kjk ,slk u djus ij mls v;ksX; ?kksf”kr dj fn;k tk,xk rFkk fo’ofo|ky; 

mlds f[kykQ vkxs dk;Zokgh dj ldrk gSA 

6. lHkh jQ dk;Z iz’ui= ij gh djuk gS] fdlh vU; dkxt ij ughaA LØSi isij dh vuqefr ugha gSA mŸkj 

nsrs le; vki mŸkj&iqfLrdk esa gh gkf’k;s dk iz;ksx dj ldrs gSa] dqN fu’kku yxk ldrs gSa ;k js[kkafdr 

dj ldrs gSaA 

7. fo’ofo|ky; dks ;g vf/kdkj gS fd fdlh ijh{kkFkhZ }kjk vuqfpr O;ogkj ;k vuqfpr lk/kuksa dk iz;ksx 

djus ij mlds ifj.kke dks jí dj nsA fo’ofo|ky; dks Hkh pkfg, fd og lHkh ijh{kkfFkZ;ksa ds vadksa dh 

tk¡p ,dleku :i ls djsA ;fn dgha ls ,slk fn[kkbZ nsrk gS fd vkidk fu”iknu mfpr ugha gS] rks 

fo’ofo|ky; vkids ifj.kke jí dj ldrk gSA 
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& &

1. 10 vadksa esa viuk iw.kZ vuqØekad fy[ksaA ;g vuqØekad vks- ,e- vkj- mŸkj i=d ij vkids }kjk Mkys x, 

vuqØekad ls feyuk pkfg,A fn, x, LFkku esa viuk lgh uke] irk Hkh fiu dksM lfgr fy[ksaA 

vks- ,e- vkj- mŸkj i=d ij frfFk lfgr vius gLrk{kj djsaA ;g lqfuf’pr dj ysa fd vkids ijh{kk d{k 

esa fujh{kd us Hkh nh xbZ txg ij frfFk lfgr vks- ,e- vkj- mŸkj i=d ij gLrk{kj dj fn, gaSA 

2. vks- ,e- vkj- mŸkj i=d ij ijh{kkFkhZ dk fooj.k uhys@dkys cky isu }kjk Hkjk tkuk pkfg,A vuqØekad 

o ijh{kk dsanz dwV fy[kus o lkFk gh iz’u ds Øekad ds lkeus lgh mŸkj&la[;k okys xksys dks dkyk djus 

ds fy, Hkh uhys@dkys cky isu dk iz;ksx djsaA 

 3. bl i=d ij dksbZ vokafNr fu’kku u yxk;saA 

4. vuqØekad rFkk ijh{kk dsanz dwV LraHk esa lgh lwpuk vadksa esa fy[ksaA laxr xksys dks iw.kZr% xgjk djsa rFkk 

iw.kZ :i ls HkjsaA 

5. izR;sd iz’u ds pkj laHkkfor mŸkj gSa ftUgsa ¼1½] ¼2½] ¼3½ o ¼4½ }kjk n’kkZ;k x;k gSA vkidks buesa ls 

lokZf/kd mfpr mŸkj dks pqudj n’kkZuk gSA lokZf/kd mfpr mŸkj dks pqudj uhys@dkys cky isu ls iz’u 

ds Øekad ds lkeus lgh mŸkj okys xksys dks dkyk djsaA  

6. ,d ls vf/kd mŸkj gksus ij dksbZ vad ugha  feysxkA blfy, lokZf/kd mfpr mŸkj dks gh pqusaA 

7. ,d iz’u ij vf/kd le; er [kpZ dhft,A ;fn vkidks dksbZ iz’u dfBu yx jgk gks] rks mls NksM+dj 

vxys iz’u dks gy djus dk iz;kl dhft,A ckn esa le; cpus ij ml NksM+s gq, iz’u dk mŸkj ns ldrs 

gSaA 

8. xyr mŸkjksa gsrq dksbZ _.kkRed vadu ugha gksxkA 
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1. N *a b a b  Ø

(1)

(2)

(3) Ø

(4) Ø

2. R 128Z ]

(1) R

(2) R

(3) R ]

(4) R ] ¡

3. T:V V ] ¡ V F ] V

W ]  T W W ]

(1) T

(2) F ] T  T v v 

(3) T

(4) T

4. S7 ]

(1)

(2) ¡

(3) & Ø

(4)
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5. R Ø R ]

]

(1) R

(2) R

(3) R ]

(4) R

6. T : V W V W

]

(1) V W ¡

(2) T W

(3) S: W V ] W ToS

(4) V W

7. G ]

(1) G &

(2) G &

(3) G &

(4) G ] &

8. R = Q = [x]/I ] ¡ I = 2 3 2x x  ]

(1) R 3x 

(2)  2 5 1 Ix x    8 1 Ix   ] R &

(3) R

(4) R ± ]
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9. 3 3 ]

(1)

0

0

0

 
 
 
  

(2)

1

3

1

3

1

3

 
 
 
 
 
 
 
 
 

(3)

1

2

1

2

1

2

 
 
 
 
 
 
 
  

(4)

2

2

0

i

i

 
 
 
 

 
 
 
 
 

2

2

0

i

i

 
 
 
 
 
 
 
 
 

10. ] ±

(1) ] (2)

(3) ] (4) ]

11. R1 = Z R2 = Z 2/x x   ]

(1) 1R 2R ±

(2) 1R 2R ± (

(3) 2R 1R

(4) 1R 2R

12. A B n n ] &

(1) A B

(2) det (A) = det (B)

(3) A ] B

(4) A B ¼ ½
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13. &

(1) 6 5 2 Z Z Z   10 3 2 Z Z Z .  

(2) 4 3 2 Z Z Z   8 3Z Z   

(3) 14 35Z Z  7Z   7 5 2Z Z Z    

(4) 30 14Z Z   15Z  7 4Z Z  

14.  Z i   ] &

(1) 1 i (2) 1 i 1 i

(3)
1

i

i

  



Z
(4)

1

i

i

  



Z

15. R P3 T : P3   P3

]           
2

2

2
T

d d
p x x p x x p x p x

dxdx
   ]

(1) T 

(2) T Ø

(3) R T ]

(4)

16. ª D90 ] &

(1)

(2) ¡

(3) Ø

(4)

17. F/K A4 ]

(1) L, K ⊂ L ⊂ F ] F: L 6  

(2) L, K ⊊ L ⊊ F, ] K L

(3) L, K ⊂ L ⊂ F ] F :L 3  

(4) L, K, ⊂ L ⊂ F ] F/L Ø
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18. A  det A 0 n n ]

&

(1) A

(2) A

(3) A

(4) a =

 
 
  
 
 
 



1

2
, 0

n

a

a

a

a ] A a = 0

19.  15 21Z Z   3g g  ]

(1)  (2)  ¡

(3)  (4) 

20. K = Q  ,  ] ¡
2 /15ie   15 5  ]

(1)   2      (2)   3      

(3)   2     (4)       

21. &

(1) Q × Q  (2) Z Z   

(3) 
2

0,1 / : n
n

 
    

 
N   (4) 

1
: n

n

 
 

 
N   

22. R2 &

(1)   2, : 1x y xy R   (2)  
2 2

2 3 3, : 1x y x y
 
 

   
  

R   

(3)   2 2 2, : 1x y x y  R  (4)   2 2 2, : 5 6x y x y   R  
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23. 
1 1

F ,n
n n

 
  
 

]

1

Fn
n







(1) (2)

(3) (4) &

24. 1 2,d d 3d X ] ]

] X

(1)  1min ,2d   (2)  2max ,2d   

(3) 3

31

d

d
  (4) 1 2 3

3

d d d 
  

25. 
 

1

1

1
n

n n








(1) ] (2)

(3) (4)

26. 

 
   

   

2 4
, , 0,0

,

0 , , 0,0

xy
x y

f x y x y

x y

 
 

  
 

   

&

(1)  0,0  ,f x y (2)  0,0 1xf 

(3)  0,0  ,f x y (4)  0,0yf

27.     3A: 1 :1 2 [4,5)x x

(1) 2 (2) 5 

(3) 3 (4) 4 
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28. &

(1)

(2) X ] X ] X

(3)   2 4 xf x x x e   :f R R A

] ] f (a) ¼ ½

(4)

29.      2 2, 2f x y y x y x   2:f R R ¼ ½

(1) (0, 0) (2) (2, 2) 

(3) (1, 1) (4) (1, –1) 

30. &

(1) X ] , Xx y ] 1x y  ] 2x y 

(2)  2, .


R

(3)    1 2 1 2A , ,z z z z  2 2A: C C

(4) &

31. 

   cos sin 2f x x x    

] f

(1)  :n n Z   (2) :
2

n
n

 
 

 
Z   

(3)  2 1 :
2

n n
 

  
 

Z   (4) 4 :
2

n
n

 
  

 
Z   
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32. & R ¼ ½

(1)    0,4 3,5

(2) O
1

2
¼ ½ B

1
0,

2

 
 
 

(3)

(4)   2 2,f x y x y 
2:f R R 2R

¼ ½

33. 
   

2 2

2 2, 0,0
lim

x y

x y

x y





(1)  0,0

(2)

(3)  1,1

(4)

34.  f z  g z ]    f z g z

(1)    g z g z (2)  f z

(3)  f z  g z (4)  g z

35. & f kZ z ik

¼ ½

(1)   sin2f z a iz  aC

(2)   ,bzf z e b C

(3)   1
1 0......n n

n nf z a z a z a
   

(4)
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36.    , ,f x y x y xy  2 2:f R R

&

(1) f

(2)  0,0 f

(3) f 2R

(4) y x f Ø

37. 3 ie 

(1) (2)

(3) (4)

38.  na  nb Ø ] n na b

] &

(1) na ] nb

(2) na ] nb

(3) nb ] na

(4) nb ] na

39.  nf ,a b   Ø

] &

(1) 0nf  nf  ]   0
b

na
f x dx

(2) 0nf  ]   0
b

na
f x dx 

(3)   0
b

na
f x dx  ]   0nf x 

(4)   0nf x  nf ]   0
b

na
f x dx 
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40. :f R R  
2

2

, 0

2 , 0

x x
f x

x x x

  
  

   

] &

(1)  0f 

(2)  0f 

(3) 0x  ]  f x

(4) xR   2f x 

41.    
2

2
, ,

d y
y f x x

dx
     ¡ f  , 

& ] ¼ ¡ A, B, C k ½

(1)        0
A cos Bsin + sin

x
y x x x f x x t dt  

(2)        
0

cos C sin
x

y x x k f t x t dt


      

(3)     
0

A cos Bsin sin
x

y x x x f x t tdt       

(4)    
0

A cos Bsin + cos
x

y x x f x t tdt    

42.  IVP

   2, 0 1, ,
dy

y y x y
dx

   R R
 

] IVP

(1)  ,    (2)  ,1   

(3)  2,2   (4)  1,   

43. ODE      4 3 0,u t u t u t    tR

V ] V  

(1)

(2)

(3) 0u 

(4)
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44. PDE 3 0yy xxu yu x u  

(1) xR yR ] Ÿ

(2) xR yR ]

(3) xR yR Ÿ

(4) xR 0y 

45.  2 2u xy f x y   ] ¡ :f R R

]

(1) 2 2u u
y x x y
x y

 
  

 
  (2) 2 2u u

x y x y
x y

 
  

 
  

(3) 2 2u u
y x x y
x y

 
  

 
  (4) 2 2u u

x y x y
x y

 
  

 
  

46. :y R R ODE

  , ,
dy

f y x
dx

 R     0 1 0y y 
 

:f R R ]

(1)   0y x   0,1x

(2) y

(3) y

(4)
dy

dx

47.  0 1v     , iwxu x t e v t
3

3

u u

t x

 


 
]

(1)  
 2

,
x w t

iwu x t e


  (2)  
 2

,
x w t

iwxu x t e


   

(3)  
 2

,
x w t

iwu x t e


   (4)    3
,

x tiwu x t e
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48. PDE    2 2 0up q x y ( P
u

x




]

u
q

y





&

(1)    
    3 2 2 2 2 21 1 2P 2

dx dy du dp dq

pu qp qp u q
   

(2) 
2 2 3 22 2 2 2 1 1u

dx dy du dp dq

pu q p q p qp
   

    
  

(3) 
2 2 0

dx dy du dp dq

x yup q
       

(4) 
2 22 2 4

dx dy du dp dq

q pu x y p p
   


  

49. 2R ODE :  AY
dy

dt
] Y (0) = 

0
,

1

 
 
 

0t  ] ¡

1 1
A

0 1

 
  

 
 

 
 

 
  
 

1

2

Y
y t

t
y t

]

(1) 0t   1y t  2y t

(2) 1t   1y t  2y t

(3) 1t   1y t  2y t

(4) 0t   1y t  2y t

50. R ODE :     y x f y x  f y

]

(1)  y x  (2)  y x

(3)  y x (4)    y x y x

51. 

10%

(1) (2)

(3) (4)
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52. 

(1) 10° (2) 17.5° 

(3) 19.5° (4) 21° 

53.      1 1 2 2 10 10........x y x y x y  

x y

(1) 0 (2) 1 

(3) 5 (4) 10 

54. n 5n ] &

(1) n (2) 1n 

(3) 2n (4) 4n

55. 

Ø ] ]

] ¡

(1) (2)

(3) (4)

56. 15m 2m 311m

]

(1) 2.5 m (2) 3.5 m 

(3) 7 m (4) 14 m 

57. 2 0x ax b    a

] b

a b Ø

(1) (2)

(3)  (4) 
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58. (N) = Nf ] N

]  125f 1 2 5 8   

 7 3 62 3 5f

(1) 7 (2) 8 

(3) 9 (4) 10 

59. n ]

(1) 2 (2) 3 

(3) 4 (4) 5 

60. Ø ]

7, 11, 13, 17, 19, 23, 29, ................. 

(1) 31 (2) 33 

(3) 35 (4) 37 

61. ] ] ] ] ] ] ] ]

&

(1) 25 (2) 30 

(3) 32 (4) 39 

62. 

(1) 51 (2) 53 

(3) 55 (4) 57 

63. 

(1) ¼ ½ (2) ¼ ½

(3) ¼ (4) ¼ ½

64. ¡ ]

(1) (2)

(3) (4) Ø
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65. 

1, 1, 4, 8, 9, 27, 16 ? 

(1) 32 (2) 64 

(3) 81 (4) 256 

66. Ø C – 3, E – 6, G – 2, I – 24, K – 48, .......

(1) S-48 (2) M-96 

(3) L-96 (4) D-48 

67. COLD : FSQJ : : HEAT : ? 

(1) XJFY (2) KIGZ 

(3) KIFZ (4) YIGY 

68. 

(1) 1 : 2 (2) 2 : 9 

(3) 3 : 28 (4) 4 : 64 

69. Ÿ

(I) B A Ÿ 4 m

(II) E B  m

(III) C A  m

(IV) D C  m

A D ¡ ]

(1) 4 m (2) 9 m 

(3) 5 m (4) 14 m 

70. ¡

(1) 47 (2) 43 

(3) 53 (4) 58 
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& Ÿ

 

71. 

(1) 17 (2) 5 

(3) 10 (4) 30 

72. 

(1) 22 (2) 8 

(3) 3 (4) 30 

73. 

(1) 5 (2) 8 

(3) 25 (4) 16 

74. 

(1) 25 (2) 17 

(3) 5 (4) 10 

75. 

(1) 10 (2) 17 

(3) 30 (4) 15 

76. 451 451x y

(1) x y (2) x y

(3) 2 2x y (4)
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77. 1! 2! 3! 4! .............. 20!    

(1) 0 (2) 1 

(3) 2 (4) 3 

78. 

(1) 
5

12
  (2) 

1

6
  

(3) 
1

2
  (4) 

7

9
  

79.  p n ß
2n n Þ ]

   P P 1n n  ]  p n

(1) 1n  (2) n

(3) 2n  (4)

80. nN          2 3 4 5 6n n n n n     Ÿ

±

(1) 6 (2) 24 

(3) 60 (4) 120 

81. &   ~p q r 

(1)   ~p q r    (2)  ~ p q r    

(3)  ~r p q    (4)  ~ p q r    

82. &

(1)  p q p    (2)   ~p q q    

(3)  ~p p q    (4) p q q    

83. ß Þ

(1) ,p q r     R R Q  s. t. p r q    

(2) ,p q R , p q r  Q  s. t. p r q   

(3) ,r p q   Q R  s. t. p r q     

(4) , ,p q r R  s. t. p q r   
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84.  “ ,m nZ\{0}  2 2 1m n  .” Ÿ

Ÿ
2 2 1m n  ]     1m n m n  

m n m n   ] 0n  2 2 1m n 

Å Ÿ

(1) Ÿ (2) Ÿ

(3) Ÿ (4) Ÿ

85. &

(1) 2,x x x  R   (2) x R  s. t. 2 2 1x     

(3)  x R  s. t. 2 2 1x    (4) x R  y R  s. t. 2 2 4x y   

86. ß  n n
a

N
Ø ]

na Þ

(1) 
2

1

nn 

 
 
  N

  (2) 
 1

n

n
n



 
 
 
  N

  

(3) 
1

1
nn 

 
 

  N

  (4) 
1 1

1 nn n 

 
 

  N

  

87. Ÿ

]

 

 

(1) 2 (2) 3 

(3) 4 (4) 5 
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88. 

A 

B 

C 

] & ] ß

Þ

(1) A B C    (2) A\B   C 

(3) B C A    (4) B C A    

89. R Z ] &

(1)  f x x      (2)   1f x x    

(3)   2 1f x x    (4)  f x x   

90. &

(1) Ÿ n &  180 2n 

(2) ,x y R ] n  N,  .
nn nx y xy

(3) N

(4) n 2n

91. 

ß ]

Þ ] &

(1) (2)

(3) (1) (2) (4)
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92. 

] &

] &

(1) 18 (2) 15 

(3) 28 (4) 12 

93. A, B C A B B C

C A B

(1) A (2) B 

(3) C (4)

94. 

¡ ]

(1) 120 (2) 180 

(3) 30 (4) 200 

95. ¡

x 

2 

5 

3 

4 

2 

8 

1 

2 

4 

3 

6 

2 

(1) 4 (2) 3.56 

(3) 10.67 (4) 5.8 
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96. ] &

(1) 81 (2) 53 

(3) 28 (4) 76 

97. ]

±

(1) (2)

(3) (4)

98. 

0 0     s. t. x y    ,x y R  

(1) 0 0   s. t. ,x y x y   R  

(2) ∄  0, 0  s. t.    ,x y x y R   

(3) 0, 0     s. t. ,x y x y    R    

(4) 0   s. t. 0   ,x y R , ,x y     

99. S ] S *

, Sx y ] * 1x y x y   ]

I * S

II Sx s.t Sy *x y y

&

(1) I (2) II

(3) I II (4)

100. 

(1)   , |0 4x y y    (2)   , |x y x y   

(3)   , | , x y x y Q Q   (4)   , |x y x ± ] 2y x 
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Space for Rough Work 
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