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Instructions for the candidates
 1. Write your roll number in the space provided on the top of this page.
 2. This paper consists of Hundred multiple-choice type of questions.
 3. At the commencement of examination, the question booklet will be given 

to you. In the first 5 minutes, you are requested to open the booklet and 
compulsorily examine it as below :

 (i) To have access to the Question Booklet, tear off the paper seal on 
the edge of the cover page. Do not accept a booklet without sticker 
seal or open booklet.

 (ii) tally the number of pages and number of questions in the 
booklet with the information printed on the cover page. Faulty 
booklets due to pages/questions missing or duplicate or not in 
serial order or any other discrepancy should be got replaced 
immediately by a correct booklet from the invigilator within the 
period of 5 minutes. afterwards, neither the Question Booklet 
will be replaced nor any extra time will be given.

 4. Each item has four alternative responses marked (A), (B), (C) and (D). 
You have to darken the circle as indicated below on the correct response 

against each item.

  example : A B C D

  where (C) is the correct response.

 5. Your responses to the questions are to be indicated in the OMR Sheet 
kept inside this Booklet. If you mark at any place other than in the circles 
in the OMR Sheet, it will not be evaluated.

 6. Read the instructions given in OMR carefully.
 7. Rough Work is to be done in the end of this booklet.
 8. If you write your name or put any mark on any part of the OMR Answer 

Sheet, except for the space allotted for the relevant entries, which may 
disclose your identity, you will render yourself liable to disqualification.

 9. You have to return the test OMR Answer Sheet to the invigilators at the 
end of the examination compulsorily and must NOT carry it with you 
outside the Examination Hall.

 10. You can take away question booklet and carbon copy of OMR Answer 
Sheet after the examination.

 11. Use only Blue/Black Ball point pen.
 12. Use of any calculator, electronic gadgets or log table etc., is 

prohibited.
 13. there is no negative marks for incorrect answers.
 14. In case of any discrepancy found in the Kannada translation of a 

question booklet the question in english version shall be taken as 
final.

 A»ÜÂ¦ìWÜÚWæ ÓÜãaÜ®æWÜÙÜá
 1. D ±Üâo¨Ü ÊæáàÆá¤©¿áÈÉ J¨ÜXÔ¨Ü ÓÜ§ÙÜ¨ÜÈÉ ¯ÊÜá¾ ÃæãàÇ… ®ÜíŸÃÜ®Üá° ŸÃæÀáÄ.

 2.  D ±Ü£ÅPæ¿áá ŸÖÜá BÁáR Ë«Ü¨Ü ®ÜãÃÜá (100) ±ÜÅÍæ°WÜÙÜ®Üá° JÙÜWæãíw¨æ.

 3. ±ÜÄàPæÒ¿á ±ÝÅÃÜí»Ü̈ ÜÈÉ, ±ÜÅÍæ° ±ÜâÔ¤Pæ¿á®Üá° ̄ ÊÜáWæ ̄ àvÜÇÝWÜáÊÜâ Ü̈á. Êæã Ü̈Æ 5 ̄ ËáÐÜWÜÙÜÈÉ 

¯àÊÜâ ±ÜâÔ¤Pæ¿á®Üá° ñæÃæ¿áÆá ÊÜáñÜá¤ PæÙÜX®Üíñæ PÜvÝx¿áÊÝX ±ÜÄàQÒÓÜÆá PæãàÃÜÇÝX¨æ.

 (i)  ±ÜÍæ°±ÜâÔ¤PæWæ ±ÜÅÊæàÍÝÊÜPÝÍÜ ±Üvæ¿áÆá, D Öæã©Pæ ±Üâo¨Ü Aíb®Ü ÊæáàÈÃÜáÊÜ 

±æà±ÜÃ… ÔàÆ®Üá° ÖÜÄÀáÄ. ÔrPÜRÃ… ÔàÇ… CÆÉ¨Ü A¥ÜÊÝ ñæÃæ¨Ü ±ÜâÔ¤Pæ¿á®Üá° 

ÔÌàPÜÄÓÜ¸æàw.
 (ii)  ±ÜâÔ¤Pæ¿áÈÉ®Ü ±ÜÅÍæ°WÜÙÜ ÓÜíTæÂ ÊÜáñÜá¤ ±ÜâoWÜÙÜ ÓÜíTæÂ¿á®Üá° ÊÜááS±Üâo¨Ü ÊæáàÇæ 

ÊÜáá©ÅÔ Ü̈ ÊÜÞ×£Áãí©Wæ ñÝÙæ ®æãàwÄ. ±ÜâoWÜÙÜá/±ÜÅÍæ°WÜÙÜá PÝOæ¿Þ Ü̈ A¥ÜÊÝ 

©Ì±ÜÅ£ A¥ÜÊÝ A®ÜáPÜÅÊÜáÊÝXÆÉ¨Ü A¥ÜÊÝ CñÜÃÜ ¿ÞÊÜâ¨æà ÊÜÂñÝÂÓÜ¨Ü ̈ æãàÐÜ±ÜäÄñÜ 

±ÜâÔ¤Pæ¿á®Üá° PÜãvÜÇæ 5 ¯ËáÐÜ¨Ü AÊÜ˜ JÙÜWæ, ÓÜíËàPÜÒPÜÄí¨Ü ÓÜÄ CÃÜáÊÜ ±ÜâÔ¤PæWæ 

Ÿ¨ÜÇÝÀáÔPæãÙÜÛ¸æàPÜá. B ŸÚPÜ ±ÜÅÍæ°±Ü£ÅPæ¿á®Üá° Ÿ¨ÜÇÝÀáÓÜÇÝWÜáÊÜâ©ÆÉ, 

¿ÞÊÜâ¨æà ÖæaÜác ÓÜÊÜá¿áÊÜ®Üã° PæãvÜÇÝWÜáÊÜâ©ÆÉ.

 4. ±ÜÅ£Áãí¨Üá ±ÜÅÍæ°WÜã (A), (B), (C) ÊÜáñÜá¤ (D) Gí¨Üá WÜáÃÜá£Ô¨Ü ®ÝÆáR ±Ü¿Þì¿á 

EñÜ¤ÃÜWÜÚÊæ. ¯àÊÜâ ±ÜÅÍæ°¿á G¨ÜáÃÜá ÓÜÄ¿Þ¨Ü EñÜ¤ÃÜ¨Ü ÊæáàÇæ, PæÙÜWæ PÝ~Ô¨Üíñæ 

AívÝPÜê£¿á®Üá° PÜ±Ý³XÓÜ¸æàPÜá.

  E¨ÝÖÜÃÜOæ : A B C D
  (C) ÓÜÄ¿Þ¨Ü EñÜ¤ÃÜÊÝX¨ÝªWÜ.

 5. D ±ÜÅÍæ° ±Ü£ÅPæ¿á hæãñæ¿áÈÉ PæãqrÃÜáÊÜ OMR EñÜ¤ÃÜ ÖÝÙæ¿áÈÉ ¯ÊÜá¾ EñÜ¤ÃÜWÜÙÜ®Üá° 

ÓÜãbÓÜñÜPÜR Ü̈áª. OMR ÖÝÙæ¿áÈÉ AívÝPÜê£¿áÆÉ æ̈ ̧ æàÃæ ¿ÞÊÜâ æ̈à ÓÜ§ÙÜ̈ ÜÈÉ EñÜ¤ÃÜÊÜ®Üá° 

WÜáÃÜá£Ô¨ÜÃæ, A¨ÜÃÜ ÊÜåèÆÂÊÜÞ±Ü®Ü ÊÜÞvÜÇÝWÜáÊÜâ©ÆÉ.

 6. OMR EñÜ¤ÃÜ ÖÝÙæ¿áÈÉ Pæãor ÓÜãaÜ®æWÜÙÜ®Üá° hÝWÜÃÜãPÜñæÀáí¨Ü K©Ä. 

 7. GÇÝÉ  PÜÃÜvÜá PæÆÓÜÊÜ®Üá° ±ÜâÔ¤Pæ¿á Pæã®æ¿áÈÉ ÊÜÞvÜñÜPÜR¨Üáª.

 8. ¯ÊÜá¾ WÜáÃÜáñÜ®Üá° Ÿ×ÃÜíWÜ±ÜwÓÜŸÖÜá¨Ý¨Ü ¯ÊÜá¾ ÖæÓÜÃÜá A¥ÜÊÝ ¿ÞÊÜâ¨æà bÖæ°¿á®Üá°, 

ÓÜíWÜñÜÊÝ¨Ü ÓÜ§ÙÜ ÖæãÃÜñÜá ±ÜwÔ, OMR EñÜ¤ÃÜ ÖÝÙæ¿á ¿ÞÊÜâ¨æà »ÝWÜ¨ÜÈÉ ŸÃæ¨ÜÃæ, 

¯àÊÜâ A®ÜÖÜìñæWæ ¸Ý«ÜÂÃÝWÜá£¤àÄ.

 9. ±ÜÄàPæÒ¿áá ÊÜááX¨Ü®ÜíñÜÃÜ, PÜvÝx¿áÊÝX OMR EñÜ¤ÃÜ ÖÝÙæ¿á®Üá° ÓÜíËàPÜÒPÜÄWæ 

¯àÊÜâ ×í£ÃÜáXÓÜ¸æàPÜá ÊÜáñÜá¤ ±ÜÄàPÝÒ PæãsÜw¿á ÖæãÃÜWæ OMR®Üá° ¯Êæã¾í©Wæ 

Pæãívæã¿áÂPÜãvÜ¨Üá.
 10. ±ÜÄàPæÒ¿á ®ÜíñÜÃÜ, ±ÜÄàPÝÒ ±ÜÅÍæ°±Ü£ÅPæ¿á®Üá° ÊÜáñÜá¤ ®ÜPÜÆá OMR EñÜ¤ÃÜ ÖÝÙæ¿á®Üá° 

¯Êæã¾í©Wæ ñæWæ¨ÜáPæãívÜá ÖæãàWÜŸÖÜá¨Üá.

 11. ¯àÈ/PÜ±Üâ³ ¸ÝÇ…±ÝÀáíp… ±æ®… ÊÜÞñÜÅÊæà E±ÜÁãàXÔÄ.
 12. PÝÂÆáRÇæàoÃ…, Ë¨ÜáÂ®Ý¾®Ü E±ÜPÜÃÜ| A¥ÜÊÝ ÇÝW… pæàŸÇ… CñÝÂ©¿á 

E±ÜÁãàWÜÊÜ®Üá° ¯Ðæà˜ÓÜÇÝX¨æ.
 13. ÓÜÄ AÆÉ¨Ü EñÜ¤ÃÜWÜÚWæ Má| AíPÜ CÃÜáÊÜâ©ÆÉ .
 14. PÜ®Ü°vÜ ÊÜáñÜá¤ CíXÉàÐ… BÊÜê£¤WÜÙÜ ±ÜÅÍæ°±Ü£ÅPæWÜÙÜÈÉ ¿ÞÊÜâ¨æà Äà£¿á ÊÜÂñÝÂÓÜWÜÙÜá 

PÜívÜáŸí¨ÜÈÉ, CíXÉàÐ… BÊÜê£¤WÜÙÜÈÉÃÜáÊÜâ¨æà Aí£ÊÜáÊæí¨Üá ±ÜÄWÜ~ÓÜ¸æàPÜá.

te
S

t B
O

O
K

le
t S

e
R

Ia
l n

O
.

(Figures as per admission card)



*K2618*  total number of Pages : 16

Paper II 2 K-2618

 

 

 1. For all x > 0, the inequality ex > xt holds 
if and only if

 (A) t > e–1 (B) t > e
 (C) t < e (D) t < e–1

 2. Let the sequence {xn} be defined by  
x1 = 1, x2 = 2 and xn+1 = xn + xn – 1, for n ≥ 2. 

Then lim
n

n

n

x
x→∞

+ =1

 (A) 
3 1
2
−

 

 
(B) 

1 2
2

+

 (C) 
1 3

2
+

 

 
(D) 

1 5
2

+

 3. lim cos
n k

k

n

→∞ =
∏ =

π
21

 (A) 
π
2  

(B) 
2
π

 (C) 0 (D) 1

 4. 1
55

π π

π

x cos x dx =∫
−

 (A) 1 (B) π

 (C) 5π (D) 0

MatheMatIcal ScIenceS
Paper – II

note : This paper contains hundred (100) objective type questions of two (2) marks 
each. Answer all questions.

 5. Let f : 2 →  be some function. Then 
which one of the following statement is 
true ?

 (A) If  f is continuous at a point, then f 
has partial derivatives at that point

 (B) If f has partial derivatives at a point, 
then f is continuous at that point

 (C) If  f has partial derivatives at a point, 
then f is differentiable at that point

 (D) If f is differentiable at a point, then  f 
has partial derivatives at that point

 6. The sum of the series

  

15
16

15
16

21
24

15
16

21
24

27
32

+ ⋅ + ⋅ ⋅ + ... is
 

 (A) 
64
9  

(B) 
47
9

 (C) 
56
9  

(D) 
55
9

 7. The sum of the series 

  

1
1
3

1
5

1
7

1
2

1
4

1
9

1
11

1
13

1
15

1
6

1
8

+ + + − − +

+ + + − − + ... is

 (A) 
3
2

2log
 

(B) 
5
2

2log

 (C) 
1
2

2log
 

(D) log 23
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 8. The series
 

1
1

1
2

1 k k
k

k
+ −( )






∑

=

∞
is

 (A) Convergent 

 (B) Oscillating

 (C) Divergent 

 (D) Conditionally convergent

 9. Let {an} be a sequence of positive real 

numbers such that
 
lim .
n

n

n

a
a→∞

+ <1 1 Then 

lim
n na

→∞
=

 

 (A) 0 

 (B) 1

 (C) ∞ 

 (D) limit does not exist

 10. If an > 0 for all n ≥ 1 and an
n=

∞
∑

1
converges,

 

then a an n
n

+
=

∞
∑ 1

1

 (A) converges 

 (B) diverges

 (C) oscillates 

 (D) converges to the same sum as 

an
n=

∞
∑

1

 11. lim ( )! !
n

n nn n
→∞

+ + −( ) =11

 (A) e (B) e2

 (C) e–1 (D) e–2

 12. Which one of the following series 
diverges ?

 (A) 1
1
2

2
3

1
4

1
5

2
6

+ − + + − + ...

 (B) ( )−∑
=

∞
−

1
1

1

n

n

n
nn

 (C) 
( )
log
−

∑
=

∞ 1
2

n

n n  

 (D) 
( )−

∑
=

∞ 2
2

1

n

n n

 13. Consider the subspace of  6 spanned  by 
the columns of the following 6 × 8 matrix . 
What is its dimension ?

  

0 2 0 3 10 9 10 1 5
0 0 0 8 10 9 10 2 5
0 0 0 0 1 0 4 3 5
0 0 0 0 0 0 0 0
0 0 0 0 0 3 5 4 5
0 0

− −
−

−

.

.

.

.
00 0 0 0 0 0

























 (A) 6 (B) 5

 (C) 4 (D) 3

 14. What is the shortest distance in 3 

between the point (1, 2, 3) and the plane 
x + y + z = 0 ?

 (A) 6 

 (B) 3 2

 (C) 2 3  

 (D) 6
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 15. Which one of the following is an  
eigenvalue of the matrix below ?

  

4 4 4 4
5 5 5 5
7 7 7 7

2 2 2 2
− − − −



















 (A) 4 (B) 5

 (C) –7 (D) 2

 16. If a 3 × 3 real matrix A has eigenvalues 2, 
3

2 and
 
− 1

2,which one of the following 

is an eigenvalue of 8A3 + 5I – 4A–2, 
where I denotes the identity matrix of 
size 3 × 3 ?

 (A) – 12 (B) – 11

 (C) – 10 (D) – 9 

 17. Suppose that M is a 4 × 7 real matrix 
that is row equivalent to the following 
matrix

  

0 1 2 3 0 2 0
0 0 0 0 1 3 0
0 0 0 0 0 0 1
0 0 0 0 0 0 0



















 
  Which of the following statement about 

M is not necessarily true ?

 (A) All entries in the first column of M 
are zero

 (B) The first three rows of M are linearly 
independent

 (C) The third and fourth column of M 
are linearly dependent 

 (D) The second, fifth and seventh 
columns of M span its column 
space

 18. Consider the similarity equivalence 
relation on 6 × 6 real matrices with 
characteristic polynomial (t – 6)6 and 
minimal polynomial (t – 6)3. How many 
equivalence classes are there ?

 (A) 3 (B) 4
 (C) 5 (D) 6

 19. Let A be 4 × 5 real matrix. Consider 
the system Ax = b of linear equations 
where x is a 5 × 1 column matrix of 
indeterminates and b is some fixed  
4 × 1 column matrix with real entries. 
Suppose that A is row equivalent to the 
matrix R below and that c and d below 
are both solutions to Ax = b. (The entry 
z in d is unknown at the moment)

  

R c=

− − −

















=




















1 2 1 3 0
0 0 0 0 1
0 0 0 0 0
0 0 0 0 0

1
2
3
4
5

,




=























, .d

z
3
4
5
5

  What is the value of z ?
 (A) 4 (B) 5
 (C) 6 (D) 7

 20. The rank and signature of the quadratic 
form –xy + z2 in three variables over the 
reals is

 (A) (3, 3) (B) (2, 1)
 (C) (3, 1) (D) (3, 2)

 21. Which one of the following is false ?
 (A) A skew-symmetric matrix of odd 

order is singular
 (B) Two similar matrices have the same 

minimal polynomial
 (C) A matrix B is nilpotent if and only if 

its trace is zero 
 (D) If a matrix A is similar to a diagonal 

matrix, then A is similar to its 
transpose
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 22. If A and B are square matrices of order n, 
which one of the following is never 
possible ?

 (A) rank (A + B) > rank (A) + rank (B)

 (B) rank (A + B) < rank (A) + rank (B)

 (C) rank (A + B) = rank (A) + rank (B)

 (D) rank (A + B) = rank (A) – rank (B)

 23. In a group of order 15, the number of 
subgroups of order 3 is

 (A) 3 (B) 5

 (C) 1 (D) 2

 24. Number of positive integers < 51 and 
divisible by 2 or 3 is

 (A) 30 (B) 34

 (C) 25 (D) 33

 25. If G is an arbitrary group of even order 
2n, then

 (A) G has a proper normal subgroup 
which is not trivial

 (B) G admits a quotient group of order n

 (C) G has a subgroup of order 2 

 (D) G admits a quotient group of order 2

 26. If Z is the centre of a group G of order 
121, then

 (A) Z is a trivial group

 (B) Z ≠ G

 (C) Z must be equal to G 

 (D) Z is always a cyclic group

 27. If R is an Euclidean domain then which 
one of the following is true ?

 (A) The polynomial ring R[X] is also an 
Euclidean domain

 (B) The polynomial ring R[X] is a 
principal ideal domain

 (C) Every ideal of R is principal 

 (D) Every quotient ring R is a domain

 28. If F is a degree 4 extension field of  the 
field of rational numbers Q, then which 
one of the following is true ?

 (A) F is always a Galois extension of Q 
with Galois group cyclic

 (B) F need not be a Galois extension of Q

 (C) F is  always a Galois extension of Q with 
Galois group may not be cyclic 

 (D) F is never a Galois extension of Q

 29. For n ≥ 2, let (


/n


)* be the group 
of units of  /n . Which one of the 
following is cyclic ?

 (A) ( /8 )* (B) ( /15 )*

 (C) ( /10 )* (D) ( /35 )*

 30. Which one of the following cannot be 
the order of a finite field ?

 (A) 25 (B) 21

 (C) 16 (D) 9

 31. The number of group homomorphisms 
from the  group  /5  onto the group 
 /3  is

 (A) 0 (B) 15

 (C) 3 (D) 1
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 32. Let p be a prime number greater than 1. 
Which one of the following statement is 
true ?

 (A) Upto isomorphism, there is a unique 
field of order p2

 (B) There may not be any field whose 
order is p3

 (C) Any field of order p2 is contained in 
a field of order p3 

 (D) If n > 1 is an integer, then there are 
non-isomorphic fields F1 and F2 
such that |F1| = |F2| = pn

 33. Which one of the following sequences 
is bounded and of finite range but does 
not have a limit ?

 (A) i in{ } = −, 1  (B) 
( )−








1 n

n

 (C) 1
1

+
−








( )n

n
 (D) {n2}

 34. One of the values of ii, i = −1is

 (A) e–π (B) e
π

2

 (C) e−π
2  (D) eπ

 35. Let f and g be two entire functions such that 
for all z ∈ , Re f (z) ≤ k Re g(z), for some 
real constant k. Then |f(z) – kg(z)| is

 (A) k|z2| 

 (B) ≤ k|z|

 (C) a constant 

 (D) k|ez|

 36. Let f :  →  be a non-constant entire 
function. Then

 (A) f() is finite 

 (B) f() is compact

 (C) f() =  

 (D) f() is not dense in 

 
37. 

 

z
z

dz
n

n
z

−

= −
∫ =

1

1 3 1| |

=

 (A) 
2
3
πi

 

 
(B) 

πi
3

 (C) 
4
3
πi

 

 
(D) −

πi
3

 38. The harmonic conjugate of
  u = cosx coshy is
 (A) v = sinx sinhy
 (B) v = – cosx sinhy
 (C) v = – sinx sinhy 
 (D) v = – sinx coshy

 39. The  function f z
z

z
( )

cot
=

π π
2  has

 (A) a pole of order 3 at z = 0 and a 
simple pole at z = 1

 (B) a pole of order 2 at z = 0 and a 
simple pole at z = 2

 (C) a pole of order 3 at z = 0 and a pole 
of order 2 at z = 1 

 (D) a pole of order 2 at z = 0 and a pole 
of order 2 at z = 2
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 40. Suppose x2 + y + 4i and –3 + ix2y are 
conjugate to each other and x, y are 
real. Then (x, y) could be

 (A) (1, 4) (B) (1, – 4)

 (C) (–1, 4) (D) (2, 4)

 41. If z ∈  , then |sin z| is

 (A) bounded by 1

 (B) unbounded

 (C) bounded by 2π 

 (D) not periodic

 42. The set {z ∈  : |z – 4| = |z + 4|} is

 (A) an ellipse in the complex plane

 (B) a circle in the complex plane

 (C) a point in the complex plane 

 (D) a line in the complex plane

 43. The boundary of A = {x × 0| –1 < x < 1} in 
2 is

 (A) { –1 × 0, 1 × 0}
 (B) {x × 0| –1 < x < 1}
 (C) {x × 0| –1 ≤ x ≤ 1} 
 (D) {x × 0| x ∈ }

 44. Let  have the standard topology and 
let f :  → A = {a, b, c} be defined by

  

f x
a if x
b if x
c if x

( )
,
,
,

=
=
>
<









0
0
0

  Then the quotient topology induced by 
f on A is

 (A) {φ, A, {a}, {b}, {b, c}, {a, b}}
 (B) {φ, A, {a}, {c}, {a, c}}
 (C) {φ, A, {a}, {b}, {a, b}} 
 (D) {φ, A, {b}, {c}, {b, c}}

 45. Which one of the following statement is 
correct ? 

 (A) The set  Q of all rationals is not 
connected but locally connected in  

 (B) The set A x
x

x= × < ≤








1
0 1 is

  compact in 2

 (C) The set S x
x

x= × < ≤








sin
1

0 1 is
 

not compact in 2 

 (D) The set A n
n= ∈









+1


 
is compact

 
in 

 46. Let X be a set consisting of three 
elements. How many different topologies 
are there on X each consisting of exactly 
five open sets ? (These five to include 
the empty set and the whole set X)

 (A) 3 (B) 6

 (C) 12 (D) 20

 47. Let f : X → Y be a continuous surjective 
map from a connected and compact 
space X to a connected and Hausdorff 
space Y. Which of the following is not 
necessarily true for f ?

 (A) The image under f of a closed set 
of X is closed in Y

 (B) The inverse image under f of a 
compact set of Y is compact

 (C) The inverse image under f of a 
connected set of Y is connected

 (D) The inverse image under f 
of a disconnected set of Y is 
disconnected
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 48. Let A be a subset of a topological space X. 
Then which one of the following is not 
correct ?

 (A) A is closed if and only if it contains 
all its limit points

 (B) A is closed if and only if BdA ⊂ A

 (C) A is open if and only if A ∩ BdA = φ

 (D) X ≠ Int A ∪ BdA ∪  Int(AC)

 49. If φ(x) is a solution of the differential 

equation 
dy
dx

x y x x+ =(cos ) sin cos
  

  then φ(x) is equal to

 (A) (sinx – 1) + c e–sinx, where c is an 
arbitrary constant 

 (B) (sinx – 1) + c esinx, where c is an 
arbitrary constant 

 (C) (sinx + 1) + ecosx 

 (D) (sinx + 1) + 2esinx

 50. The roots m1, m2 of the auxiliary equation 
for the system of differential equations

  

dx
dt

x y

dy
dt

x y

= +

= −

;

,4 2
 
are

 (A) (3, –2) 

 (B) (–3, –2)

 (C) (–3, 2) 

 (D) (3, 2)

 51. The critical point (0, 0) of the linear 
system 

  

dx
dt

a x b y

dy
dt

a x b y

= +

= +

1 1

2 2

;

,

  is stable if and only if both roots of the 
auxiliary equation of the system have

 (A) Positive real parts

 (B) Equal real parts

 (C) Non-positive real parts 

 (D) Non-equal positive real parts

 52. The general second order partial 
differential equation (p.d.e.)

  Auxx + Buxy + Cuyy + Dux + Euy + Fu = G is 
called

 (A) Elliptic p.d.e. if B2 – 4AC = 0 

 (B) Elliptic p.d.e. if B2 – 4AC > 0

 (C) Elliptic p.d.e. if B2 – 4AC < 0 

 (D) Hyperbolic p.d.e. if B2 – 4AC < 0

 53. The integral surface satisfying the linear 
partial differential equation

  x(y2 +z)p – y(x2 + z)q = (x2 – y2)z 
containing the straight line x + y = 0, 
z = 1, is

 (A) x2 – y2 + 2xyz – 2z + 2 = 0

 (B) x2 + y2 + 2xyz – 2z + 2 = 0

 (C) x2 + y2 – 2xyz – 2z + 2 = 0 

 (D) x2 + y2 + 2xyz + 2z + 2 = 0
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 54. The function 

  
u x t A

n ct
L

B
n ct

L
n x
Ln n n( , ) cos sin sin= +








π π π

 
is the solution of 

 (A) One dimensional wave equation 
when the string is clamped in 
position at x = 0 and x = L

 (B) One dimensional heat equation with 
u(0, t) = 0, u(L, t) = 0

 (C) Poisson’s equation with 
  u(x, 0) = u(L, t) = 0 

 (D) Two dimensional heat equation

 55. An iterative formula by Newton-
Raphson’s method to compute the 
reciprocal of a natural number N, is

 (A) xn+1 = xn(2 – Nxn) 

 (B) xn+1 = xn(1 – Nxn)

 (C) xn+1 = xn
2(xn – N) 

 (D) xn+1 = xn(2 + Nxn) 

 56. For the evaluation of f x dx
a

b

( ) ,∫
 
the 

Simpson’s one-third rule requires the 
interval [a, b] to be divided into

 (A) an odd number of subintervals of 
equal width

 (B) an even number of subintervals of 
equal width

 (C) any number of subintervals of  
non equal width 

 (D) an even number of subintervals of 
variable width

 57. The necessary and sufficient condition 
for convergence of an iterative method 
of the form X(K+1) = HX(K) + C, K = 0, 1, 2,...
is that, the eigenvalues λi of the iteration 
matrix H satisfy

 (A) |λi(H)| = 1 

 (B) |λi(H)| > 1

 (C) |λi(H)| < 1

 (D) |λi(H)| ≥ 1

 58. The extremal of the functional

  
( )1 2

0

1

+ ′′∫ y dx with  y(0) = 0, y′(0) = 1,
 

  y(1) = 1,  y′(1) = 1, is

 (A) y = x3 

 (B) y = x2

 (C) y = x 

 (D) y = x

 59. The shortest distance between the 
parabola y = x2 and the straight line 

  x – y = 5 is 

 (A) 
19
8

2
 

 
(B) 

19
7

2

 (C) 
19
8

3
 

 
(D) 

8
19

2
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 60. If a body is moving under no external 
forces about a fixed point in the body, 
then, which one of the following is true ?

 (A) The kinetic energy of the system 
is not constant

 (B) The angular momentum is unaltered 
during motion

 (C) The potential energy of the system 
is not constant 

 (D) The angular momentum varies 
during the motion

 61. The expectation of the total number of 
points obtained when three fair dice are 
rolled together once is

 (A) 10.5 (B) 6.0

 (C) 12.5 (D) 11.0

 62. Let {Xn} be a sequence of independent 
random variables with

  
P X

n
P X

nn n[ ] , [ ] .= = − = =0 1
1

1
1

  

n = 1, 2,... Then

 (A) Xn → 0 almost surely

 (B) Xn → 1 in probability

 (C) Xn → 0 in mean square 

 (D) Xn → 1 in mean square

 63. Which of the following statement is not 
true ?

 (A) Difference of two independent 
Poisson processes is again a 
Poisson process

 (B) Homogeneous Poisson process is 
Markovian

 (C) Inter-arrival time distribution in a 
Poisson process is exponential 

 (D) Poisson process is a renewal 
process

 64. In a regression model with non-zero 
mean error, which of the following is true 
for the OLS estimators of the regression 
coefficient β and error variance σ2 ?

 (A) Both are unbiased and consistent
 (B) Both cannot be simultaneously 

unbiased and consistent
 (C) Both are consistent 
 (D) Both are unbiased

 65. Which of the following functions defined 
on (–∞, ∞) is not a characteristic 
function ?

 (A) 1 

 (B) eit

 (C) e–it 

 (D) eit + e–it

 66. If the mean of a Poisson random 
variable X is 5 then E(X2) = 

 (A) 25 

 (B) 1
5

 (C) 30 

 (D) 5

 67. If X follows F distribution with degrees 

of freedom m and n then 
1
X 

follows 

 (A) t-distribution with m + n degrees of 
freedom

 (B) Chi-square distribution with m + n 
degrees of freedom

 (C) Exponential distribution with mean 
m + n 

 (D) F-distribution with degrees of 
freedom n and m
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 68. Which of the following is always the 
lowest significance  level at which a null 
hypothesis is rejected ?

 (A) t-value 

 (B) significance level

 (C) confidence level 

 (D) p-value

 69. A test function is said to be unbiased if

 (A) its power is less than the size

 (B) its power is greater or equal to the 
size

 (C) its significance level is pre-specified

 (D) the test function is estimable

 70. If a′θ is an estimable linear parametric 
function in a less than full rank Gauss-
Markov model (Y, Aθ, σ2In), then which 
one of the following is the BLUE of 
a′θ?

 (A) a′ (A′A)–1A′y,  where y is a realization 
of Y 

 (B) a′ (A′A)–A′Ay,  where y is a realization 
of Y

 (C) a′ (A′A)–1 (A′A)– y,  where y is a

  realization of Y 

 (D) a′ (A′A)
– A′y,  where y is a

  realization of Y

 71. Let Y1, Y2 be independent random 
variables following the linear model,  
Y1=α + ε1, Y2= 2α + ε2. Which of the 
following is the least squares estimator 
of α ?

 (A) 
1
5

2 1 2Y Y+( )
 

 
(B) 

1
5

21 2Y Y+( )

 (C) 2Y1 + Y2 

 (D) Y1 + 2Y2

 72. Let Y ~ Np (µ,σ2Ip) and A, B be two 
conformable matrices. Then the random 
vectors AY and BY are independent if 
and only if

 (A) AB = 0 

 (B) AB = I

 (C) (AB)2 = AB 

 (D) AB = BA ≠ I

 73. If a 3×1 vector Y is distributed as 

  

N3(0, I3) and

 

B =



















1
3

1
3

1
3

1
3

1
3

1
3

1
3

1
3

1
3

,

 

then

 
the distribution of Y′BY is

 (A) N3(0, I3) 

 (B) Chi-square with 1 degree of
  freedom

 (C) Chi-square with 2 degrees of
  freedom

 (D) Chi-square with 3 degrees of
  freedom
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 74. If ρwsy denotes the intra-class correlation 
coefficient in a systematic sampling, 
then the variance of the estimator under 
systematic sample is less than the 
variance of the estimator under simple 
random sampling with replacement if

 (A) ρwsy > 0 (B) ρwsy n
>

−
1

1

 (C) ρwsy ≤ 0 (D) ρwsy n
≤ −

−
1

1

 75. RBD is an example of which one of the 
following ?

 (A) Disconnected design

 (B) Connected, balanced and orthogonal 
design

 (C) Connected and balanced but not 
orthogonal design 

 (D) Connected and orthogonal but not 
balanced design

 76. Given the block A, B , AC, BC, which of 
the following is confounded ?

 (A) B 

 (B) AB

 (C) AC

 (D) ABC

 77. Three components with failure rates  
25 × 10–3, 32 × 10–3 and  43 × 10–3 are 
arranged in series. What is the system 
failure rate ?

 (A) 25 × 10–3 

 (B) 43 × 10–3

 (C) 10–1 

 (D) 1

 78. In an M/M/1/∞/FIFO queue with arrival 
rate 3 and service rate 4, the mean 
queue length under steady state is

 (A) 
4
3  

 
(B) 

3
4

 (C) 3
 

 (D) 
9
4

 79. The feasible region of a l inear 
programming problem is

 (A) Convex 

 (B) Concave

 (C) Spherical 

 (D) Cylindrical

 80. If X and Y are independent Poisson (1) 
random variables, what is the distribution 
of X  + Y ?

 (A) Poisson (2) 

 (B) Poisson (1)

 (C) Binomial (2, ½)

 (D) Geometric (½)

 81. If X and Y are independent Poisson (2) 
random var iab les,  what  is  the 
conditional expectation of X given  
X + Y = 10 ?

 (A) 10 

 (B) 2

 (C) 1 

 (D) 5
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 82. If X1, X2,..., Xn are i.i.d. standard 
exponential, what is the distribution of 
n × min {X1,..., Xn} ?

 (A) Exponential with mean n 

 (B) Exponential with mean 1

 (C) Exponential with mean 
1
n  

 (D) Exponential with mean –1

 83. If (X1, ..., Xd) is a d-variate normal random 
vector, which one of the following need 
not be true ?

 (A) All marginals are normal

 (B) All linear combinations are normal

 (C) Variance-covariance matrix is 
positive definite 

 (D) Conditional distribution of X1 given 
X2,..., Xd is normal

 84. If X and Y are i.i.d. exponential with 
mean 1, what is the distribution of 

X
X Y+

?

 (A) F with degrees of freedom 1, 2

 (B) Uniform over (0, 1)

 (C) Standard Cauchy 

 (D) Normal (½, 2)

 85. Given that F, G, H are distribution functions
 

and F1 = 
F G H+ +

3
, F2 = F2GH,

  
F

F G H
3

2 3
6

=
+ +

 
, F

F G H
4 2

=
+ +

, which 

of the following is true ?
 (A) F1 is a distribution function but not 

F2, F3, F4 
 (B) F2 is a distribution function but not 

F1, F3, F4

 (C) F1 and F2 are distribution functions 
but not F3 and F4 

 (D) F1, F2, F3 are distribution functions 
but not F4

 86. Let (X, Y) have distribution function 
F(x, y), –∞ < x, y < ∞. Which of the 
following is not true ?

 (A) For a fixed y0, F(x, y0) is non-
decreasing and right continuous

 (B) For any x, F(x, ∞) = 1
 (C) For any x, F(– ∞, x) = 0 
 (D) For y1 < y2, F(x, y2) – F(x, y1) ≥ 0,
  – ∞ < x < ∞

 87. Let {Xn, n ≥ 0} be a Markov chain with 
states 0, 1, 2 and p00 = p02 = p11= p12 
= p20 = p21 = ½. What is the stationary 
distribution ?

 (A) 1
6

1
6

2
3

, ,






 

 
(B) 

1
3

1
3

1
3

, ,







 (C) 
1
4

1
4

1
2

, ,






 

 
(D) 

1
8

1
4

5
8

, ,
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 88. Consider a Markov chain with states  

1, 2 and p12 = 
1
3  

= 1 – p21. What is 
lim ?( )

n

np
→∞ 11

 (A) 0 

 (B) 1

 (C) 
1
3  

 
(D) 

2
3

 89. With reference to characterist ic 
functions, which of the following is not 
true ?

 (A) A characteristic function can be 
complex valued 

 (B) Product of two or more characteristic 
funct ions is a character ist ic 
function

 (C) Modulus of a characteristic function 
is a characteristic function 

 (D) A characteristic function is always 

real valued

 90. What is a sufficient condition for a block 

design with 5 treatments and 5 blocks 

to be connected ?

 (A) Rank of its design matrix is 9

 (B) Rank of its design matrix is 8

 (C) Rank of its design matrix is 7 

 (D) Rank of its design matrix is 10

 91. What is the steady state distribution 

of the number of customs in a G/M/1 

system at the arrival time points ?

 (A) Uniform 

 (B) Binomial

 (C) Poisson 

 (D) Geometric

 92. If Z = (U, V, W) and V Z( ) ,=
















5 2 3
2 3 0
3 0 3  

what is the variance of U – 2V + W ?

 (A) 0 

 (B) 18

 (C) 11 

 (D) 6

 93. Let {Xn, n≥1} be a sequence of 
independent random variables with 

 
P(Xn = 0) = 

1
n  

= 1 – P(Xn = 1), n ≥ 1. 

What is P(Xn = 0 infinitely often) equal 
to ?

 (A) 0 

 (B) ½

 (C) 1 

 (D) < 1
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 94. If X is  a random variable with unit mean 
then the correct inequality is

 (A) E(e–X) ≥ e 

 (B) E(e–X) ≤ e

 (C) E(e–X) ≥ 1
e  

 (D) E(e–X) ≤ 1
e

 95. What is Durbin-Watson test used for in 
regression analysis ?

 (A) Testing multicollinearity

 (B) Testing the presence of 

  autocorrelation

 (C) Testing homoscedasticity 

 (D) Testing the relevance of

  regression

 96. Which of the following is the correct 
inequality for the variances under 
random sampling (ran) proportional 
allocation (pa) and optimum allocation 
(opt) ?

 (A) V y V y V yran st pa st opt st( ) ( ) ( )≤ ≤

 (B) V y V y V yran st pa st opt st( ) ( ) ( )≥ ≥

 (C) V y V y V yran st opt st pa st( ) ( ) ( )≥ ≥  

 (D) V y V y V yran st opt st pa st( ) ( ) ( )≤ ≤

 97. In case of autocorrelated regression 
model with lagged dependent variable, 
the appropriate method of estimation is

 (A) Generalised least squares

 (B) Ridge estimator

 (C) Feasible generalised least squares

 (D) Instrumental variable method

 98. The over all significance of the regression 
model is tested using

 (A) ANOVA 

 (B) t-test

 (C) R2- coefficient of variation

 (D) Adjusted-R2

 99. In a BIBD with parameters v, b, r, k, λ, 
which of the following is not true ?

 (A) 
r
b

k
v

=  (B) 
λ

k
r

v−
=

−1 1

 (C) v ≥b (D) b ≥ v

 100. In a Gauss-Markov model, what is the 
sum of dimension of the estimation 
space and dimension of the error space 
equal to ?

 (A) Number of parameters in the 
model

 (B) Rank of the model

 (C) Number of parameters minus the 
rank of the model 

 (D) Rank of the model minus the number 
of parameters in the model

____________
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