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1. Let ( )n1
n

S 1 ;   n 1,  2,  3,  ... ;
−⎧ ⎫= − =⎨ ⎬

⎩ ⎭
 and �

and �  be the ifimum and supremum of S

respectively.  Then the ordered pair

( )���� �

(A) (0, 1) (B) (0, 2)

(C) ( )1 , 22 (D) (1, 2)

2. If { }n 1
xn

∞
=  is a sequence of real numbers

such that  1x  > 0 and ( )
n

a1
n+1 n2 x

x = x +  for

n 1,≥  where  a > 0, then

(A) { }xn  is monotonic increasing and

n
n
lim x = +
→∞

∞

(B) { }xn  is monotonic decreasing and

n
n
lim x =
→∞

−∞

(C) { }xn  is monotonic increasing and

n
n
lim x = a
→∞

(D) { }xn  is monotonic decreasing and

n
n
lim x = a
→∞

MATHEMATICAL SCIENCE
Paper – II

3. If f: →� �  is defined by

( ) 1 for  rational x
f x =

0 for irrational x,
⎧
⎨
⎩

 then set of

points of continuity for f is

(A) ,�  the set of all rational numbers

(B) I,  the set of all irrational numbers

(C) ,�  the set of all real numbers

(D) ,φ  the empty set

4. Suppose  f: →� �  is a monotonic

decreasing continuous function with f (0) = a.

Then the image, ( )( )f 0,  ,∞   of the interval

( )0,  ,∞  under f  is a sub set of

(A) ( ),  a−∞

(B) ( ),  a−∞ −

(C) ( )a,  +− ∞

(D) ( )a,  +∞
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5. If  [ ]f : a, b → �   is such that for some  0,δ >

( ) ( ) 1
f x f y < x y

+δ− −  for all  [ ]x, y a, b∈

then

(A) ( ) xf x e=  for all [ ]x a, b∈

(B) ( )f x cos x= for all [ ]x a, b∈

(C) f (x) = k, a constant, for all [ ]x a, b∈

(D) f (x) = log x for all [ ]x a, b∈

6. In the vector space 3
�   over  ,�  if 

( ) ( ) ( )1 21,  2,  5 1,  1,  1 1,  2,  3− = λ +λ +

3(2, 1,1)λ −  then ( )1 2 3,  ,  λ λ λ =

(A) (– 6, 2, 3)

(B) (– 6, 3, 2)

(C) (– 6, – 2, 3)

(D) (– 6, 2, – 3)

7. If  { }1 2 nB = , , ..., α α α  is a basis for a vector

space V and { }1 2 mS = � ��� ��������  is a

linearly independent set in V then

(A) B ⊆  S (B) S ⊆  B

(C) m ≤  n (D) n < m

8. If  3 3T: →� �  is defined by

( ) ( )T x, y, z = x + 2y, y z, x + 2z−  for

( )x, y, z ∈�
3   then the rank of T is

(A) 3 (B) 2

(C) 1 (D) 0

9. If  3 3T : →� �  is given by

( ) ( )T x, y, z = x + y + z, y + z, z  for

( )x, y, z ∈�
3

  then ( )1T x, y, z =−

(A) (x – y, y – z, z – x)

(B) (x, y – z, z – x)

(C) (x – y, y – z, z)

(D) (x + y, y + z, z)
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10. Consider the vector space ( )2p �  of all

polynomials of degree 2≤  over � .  If  (a, b, c)

represents the co-ordinates of the

polynomial  3t2 + 4t + 5 with respect to the

basis  {1, 1 + t, 1 + t2} then (a, b, c) =

(A) (–2, 4, 3)

(B) (2, 4, 3)

(C) (–3, 4, 3)

(D) (4, 4, 3)

11. Let C be the circle |z – 3| = 1 positively

oriented.  Then  
C

z cosec z dz =∫

(A)  0

(B) ��

(C) i−π

(D) 2 iπ

12. Let C be the circle 
1

2
z 1− =  positively

oriented.  Then  ( )
C

1
z z 1

 dz =−∫

(A) 2��−

(B) 2��

(C) ��

(D) ��−

13. Suppose f(z) = u + iv is an entire function

with  2 2u v    z.≤ ∀  If  f (0) = 1then f (2014) =

(A) 0 (B) –1

(C) 1 (D) 2014

14. The number of zeroes of the polynomial

z8 + 10z3 + 14  that lie in the domain

1 < |z| < 2  is

(A) 5 (B) 6

(C) 7 (D) 8
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15. If R is a Boolean ring, then the

characteristic of R is

(A) 1 (B) 2

(C) 0 (D) ∞

16. The number of normal sub groups of order

13 in a group of order 143 is

(A) 1 (B) 2

(C) 3 (D) 4

17. The Galois group of the polynomial 10x 1−

over  �  is isomorphic to the group

(A) { }( )1, 3, 7, 9 , X mod 10

(B) { }( )0,  1,  2,  3,  4,  5,  6,  7,  8,  9 , mod10+

(C) { }( )1,  2,  3,  4 ,  X mod 5

(D) ( )10 ,  +�

18. A field among the following quotient rings is

(A)   
[ ]

2

x

1+x+x

�

 (B)
[ ]

4

x

x +4

�

(C)
[ ]

3

x

x 3−

�

(D)
[ ]

2

x

x 1−

�

19. Let  X = {a, b, c, d, e}.  Consider the

topology { } { }{T = ,  X, a , a, b ,φ  {a, b, e},

{(a, c, d}, {a, b, c, d}} on X.  If A = {a, c, d, e}

then the interior of A is

(A) {a, b, e}

 (B) {a, c, d}

(C) {a}

(D) {a, b}
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20. Let S be an infinite subset of a discrete

topological space X.  Then S is

(A) Compact

(B) Not Compact

(C) Not a T
1
 – space

(D) Not a T
2
 – space

21. The general solution of the differential

equation ( )2 2x y dx 2xy dy 0− + =  is

(A) x2 – y2 = cx

 (B) x2 + y2 = cx

(C) x2 – y2 = cy

(D) x2 + y2 = cy

22. If  the solution of the differential equation

( )3 2 2dy
dx ycot x cos x 1 y sin x+ = +

is ( ) ( )41
4 4y f x tan cos xπ= −  when

( )2y 1,π =  then  ( )�2f =

(A) tan 1 (B) π
2

(C)  1 (D) π
4

23. If ( ) 1y 1 =
2  and if the solution of

2dy dy
dx dxy x  = y +−   is ( )( )1 x 1 y ky,+ − =

then k =

(A) 1

(B) 2

(C) 4

(D) 3

24. If the solution of the partial differential

equation 
3 3 3 x + 2y

3 2 2
z z z3 4 e

x x y y
∂ ∂ ∂− + =
∂ ∂ ∂ ∂

 is

( ) ( ) ( )1 2 3z = f y + x  + f y + x + xf y + xα β γ

x 2y e ,++δ  then α+β+γ
δ =

(A) 9 (B) 3

(C) 81 (D) 27



�������

 II � 8 A-15-02

25. The solution of the Volterra integral

equation,

( ) ( )2 2

x

0

1 1
1+x 1+x

y x = y t dt− ∫   is

(A)   ( )
3

2 21 + x

1

 (B)
( )

3
2 21 x

1

−

(C)
( )221+x

1

(D)
( )221 x

1
−

26. Using Newton-Raphson method, a root of

the equation 3x 2x 5 0− − =   is

(A) 2.5 (B) 2.7

(C) 2.1 (D) 2.3

27. When [1, 3] is divided in to 4 equal sub

intervals, by Simpson’s rule, 
3

1 dx =
x

1
∫

(A) 1.5 (B) 1.1

(C) 1.7 (D) 1.4

28. The extremals of the functional

( )
� �

21

0

y +2y sin x dx⎛ ⎞
⎜ ⎟⎝ ⎠∫

under boundary conditions

( ) ( )2
y 0 0,   y 1π= =  is

(A) 4xy cos xπ= +

(B) 4xy sin xπ= −

(C) 2xy cos xπ= −

(D) π
2xy =  + sinx

29. If ( ) ( )y 0  = 1,  y 0  = 0,′   and ( ) ( )y x  = � 	′′

then the integral equation corresponding

to y + 2xy + y = 0′′ ′   is

(A) ( ) ( ) ( )
x

0

� � 
 ��� � � � 
��
������−∫

(B) ( ) ( ) ( )
x

0

� � 
 ��� �� � � 
�� �����− −∫

(C) ( ) ( ) ( )
x

0

x 2x u u du 2 0ψ + − ψ + =∫

(D) ( ) ( ) ( )
x

0

x 2x u u du 2 0ψ + − ψ − =∫
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30. The number of degrees of freedom of rigid

body moving freely in space is

(A) 4 (B) 3

(C) 6 (D) 8

31. For any two events A and B which of the

following is true ?

(A) ( ) ( ) ( )P AB P A P A B≥ ≥ ∪

(B) ( ) ( ) ( )P AB P A P A B≤ ≤ ∪

(C) ( ) ( ) ( )P A P B P A B+ ≤ ∪

(D) ( ) ( ) ( )P A P B P A B⋅ ≥ ∪

32. Let A and B be two events such that

( )P A = 0.3,  ( )P A B 0.8∪ =  and  P (B) = P.

Then for what values of P, A  and  B are

independent.

(A)
1
2

(B)
2
7

(C)
5
7

(D)
1
5

33. The joint probability mass function (pmf)

of (x, y)  is given below:

y
1 2 3

x

3 1 6
5

20 5 20
2 1 1

6
20 5 20

The marginal pmf of x is given by

(A)

x 1 2 3

5 2 7
P(x)

20 5 20

(B)

x 1 2 3

7 6 7
P(x)

20 20 20

(C)

x 5 6

13 7
P(x)

20 20

(D)

x 5 6

2 3
P(x)

5 5
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34. The characteristic function of standard

normal distribution is given by

(A)
sint

t

(B) te−

(C) 2

1

1+ t

(D)
21 t

2e
−

35. Which  of the following matrix is not a

transition probability matrix ?

(A)

  1   0   0

1 1 1     2 3 6

  0  0    1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

(B)

1 1 1      2 4 4
2 1 0      3 3

3 1    0  4 4

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

(C)

⎡ ⎤−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

 0    2  1

1 1       02 2
1 1       03 3

(D)

1 1     0    2 2
1 2     0    3 3
3 1        04 4

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

36. If X and Y are two i.i.d. random variables

such that X+Y and  X–Y are independently

distributed, then the distribution of X is

(A) Exponential

(B) Normal

(C) Cauchy

(D) Laplace

37. State which of the following is correct ?

(A) Unbiased estimator is always the

best estimator

(B) Unbiased estimator is also a

consistent estimator

(C) Unbiased estimator is unique

(D) Unbiased estimator need not be

consistent
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38. Consider the following statements on the

maximum likelihood estimator (MLE) of θ

involved in the uniform  ( )U ,  1θ θ+

distribution:

P : MLE of θ  is unique; Q : MLE of θ   is

always unbiased

(A) Both P and Q are true

(B) P is true but not Q

(C) Both P and Q are not true

(D) Q is true but not P

39. For a fixed confidence coefficient (1 )−α ,

the most preferred confidence interval for

the parameter θ  is the one with

(A) Shortest length

(B) Largest length

(C) Average length

(D) None of these

40. The nonparametric alternative to the two

sample t – test is

(A) Sign test

(B) Mann-Whitney U test

(C) Wilcoxon signed rank test

(D) Runs test for randomness

41. T h e  G a u s s  M a r k o v  t h e o r e m

establishes that the OLS estimator of

( )����
11 1= X X X Y

∧ −
 is

(A) BLUE

(B) Error free estimator

(C) uve only

(D) Not a BLUE

42. A quadratic form in p-variables

1 2 px , x , ..., x  is a homogeneous function

consisting of all possible second order

terms namely

(A)

p

ij i j
ij

a x x∑

(B)

p

ij i
ij

a x∑

(C)

p

ij j
ij

a x∑

(D)

p

ji ij
ij

a x∑
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43. The standard procedure for maximising a

function of several variables, subject to one

or more constraints, is the method of

(A) Lagrange Multipliers

(B) First Principal Component

(C) Principal of Least Squares

(D) Data Reduction Method

44. In Cluster Analysis the dissimilarity

measure equation ( )AB ij
 i A
j B

d Min d
∈
∈

=   is

known as

(A) Dendrogram

(B) Complete linkage clustering

(C) Single linkage clustering

(D) Both (B) and (C)

45. Let r12.3  be the partial correlation coefficient

between X1 and X2 after linear effect of  X3

has been eliminated, then the relationship

between total correlation, partial

correlation and multiple correlation can be

expressed as

(A) ( )( )2
1.23 12 13.2R 1 r 1 r= − −

(B) ( )( )12 13.2
2 2 2
1.23R 1 r 1 r= − −

(C) ( )( )12 13.2

2 2
1.23R 1 1 r 1 r= − − −

(D) ( )( )12 13.2

2 2 2
1.23R 1 1 r 1 r= − − −

46. Let ( ) 2,  0 x y;   0 y 1
f x,  y

0,   Otherwise

< < < <⎧
= ⎨
⎩

be the joint probability density function of

x  yand ,  then x  yand

(A) are uncorrelated

(B) are correlated with coefficient of

correlation equal to 1

(C) are correlated with coefficient of

correlation equal to 0.5

(D) are correlated with coefficient of

correlation equal to 0.2

__
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47. The estimator of reliability function for

exponential failure distribution with

parameter '��  is given by

(A) ( )1 exp t− −λ

(B) λ

(C) ( )−λexp t

(D) 1
λ

48. The structure function ( )xφ of K out of n

system is

(A)
n

i
i 1

x K
=

≥∑

(B)
n

i
i 1

x K
=

≤∑

(C)
n

i
i 1

x K
=

=∑

(D)
n

i
i 1

x K
=

≠∑

49. Any solution to a general linear

programming problem which also satisfies

the non negative restrictions is called a

(A) Optimum solution

(B) Non basic solution

(C) Feasible solution

(D) Basic solution

50. Single item inventory models occur when

an item is ordered only once to satisfy the

(A) Supply for the period

 (B) Demand for the period

(C) EOQ problem with shortages

 (D) Supply and Demand for the period
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