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Three fishermen caught fishes and went
- to sleep. One of them woke up, took
away one fish and 173" uf the
* remainder as his share, without others’
. knowledge. Later, the three ufm_.
divided the remainder equally. How

many fishes were cauight?
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9. A farmer gives 7 full, 7 half-full and 7
~ empty bottles of honey to his three sons
and asks them to share these among
themselves such that each of them gets
the same amount of honey and the same

number of bottles. In how many ways j b
can this be done? (bottles cannot be 2. 21
distinguished otherwise, they are sealed 3. 112

and cannot be broken).

4. The car comes back to

ositian Gilce, "~ Note: The diagram is a circle inside a
square.
11." A circle circumscribes identical, close-
packed circles of unit diameter as Lm>3
shown. What is the total area of the . 2m22/2
shaded portion? AT <E N

4, 1 is closer to 3 than to 4.
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14, What is the next number in the 18. 366 players participaie it * ¢+« -

following sequence? tournament. In ewuch’ ame
oA competing players pais t*-,. .-,| it g
39,42, 46, 50, ... play a match, the wianes & faaie 1
moving to the next rowul. H Hl 'Lr e

1. 52 of a round there is an odd npuaher of

2 winners, the unpaired one moves {o thw
"{ﬁ next' round without playing a wagh,
4. 55 |

17. How many nb

are there. the s . : I : E » hm'a'r‘iin'.‘i!i t;';':h"l i
. digits is 2? : .
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MATHEMATICAL SCIENCES
PAPER-1 (PART-B)

41. Let {x,} be a sequence of non-zero real numbers. Then

=

If X, — a, then a = sup X.

X
2. If ==L <1 Vvn,then x, — 0.

42,

43.

44,

_-.\_—\_

Lare bOth'COﬂtl uous. _'“ : 5.
l-cC, ’[hen f isa decrEasmg functlon

'_——____.____;;"'

45,

2. If Z X, Is convergent, then Z X, 1s absolutely convergent.
1 1
3. If an is convergent, then x> —0,as n — oo,
1
4. If X, — 0, then > x, is convergent.
1
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46.  Letf: j — i be differentiable with 0 <f'(x) <1 for all x. Then

1. f is increasing and f is bounded.

2. f is increasing and f is Riemann integrable on j .
3. f is increasing and f is uniformly continuous.

4. f is of bounded variation.

47. Let f:[0,1] — | be a sequence of differentiable functions. Assume that (f,)
converges uniformly on [0, 1] to a function f. Then

1. iable integrable C :

BT SR Y

3. m 10t be differen andhueed not be
rable.e

ormly continuous on [0

sin(x*+y?)
: 2 + y2

48.

orl.
Fhas at most countably many discontinuities.
Lebesgue_ln_tqgra_t_)lg.&”_ —

50. :xy:...hﬂ ..,,. ,
ded but no
ibounded but

NCE 2008

51. Consider the linear spé

LetF = {f e X :f(%)=0}andG={g c X :g(%);to}.

Then

1. F is not closed and G is open.

2. F is closed but G is not open.

3. F is not closed and G is not open.
4, Fis closed and G is open.

5
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52.  LetV be the vector space of all n x n real matrices, A = [a;] such that a;; = -a;; for
all i, j. Then the dimension of V is:

L n’+n
2

,  non
2

3 n’-n

Let A be an ystem of linear equations
A X = b where b Isanm 0. Which of the following is
always true?

1. The system of equations has no solution.

2. The system of equations has a solution if and only if it has infinitely many
solutions.

3. The system of equations has a unique solution.

4 The system of equations has at least one solution.
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56. Let T be a normal operator on a complex inner product space. Then T is self-
adjoint if and only if :

All eigenvalues of T are distinct.
All eigenvalues of T are real.

T has repeated eigenvalues.

T has at least one real eigenvalue.

PR

A 2 x 2 real matrix A is diagonalizable if and only if :
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a 0 o0
60.  The minimal polynomial of the 3 x 3real matrix |0 a 0| is:
0 0D
1. (X-a) (X-h).
2. (X —a)* (X = b).
3. (X —a)®* (X - b)2.
4, (X —a) (X - h)?

61.

62. . 5t 5 : g3 IS an

63.

Mo B LA TSS

Is a sequence of complex nUmﬁeg such that 2 "a diverges. Then

INCE 20

64. Suppose

—-(z-1)" satisfies :
n=0 2

PN PE
)
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65.

66.

67.

68.

69.

1
2.
3.
4

1.
2.
3.
4.
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Let f, g be two entire functions. Suppose ‘ f2(2)+ gz(z)‘zl, then

f(2)f' (2) + 9(2)9' (2) = 0.

fand g must be constant.

f and g are both bounded functions.

f and g have no zeros on the unit circle.

JU UC

" :‘*“ ded on
bounded on £

o bR 5

some disc. Then

fV(0) = (2n)'a,
fV(2) = nla,
20(2) = (2n)!a,
feV(2) = nla,
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70.

73.

74.
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The signature of the permutation

1 2 3 L n).
o= is
n n-1 n-2 1

1.
2.
3.
4.

PRIRS"

SIS

. CSHENE

NS =

Which ones of the follo

(A)  Every group of order 15 is cyclic.
(B)  Every group of order 21 is cyclic.
(C)  Every group of order 35 is cyclic.

(A) and (C).
(B) and (C).
(A) and (B).
(B) only.

o=

10
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Let p be a prime number and consider the natural action of the group GL,(¢ ,)on
¢, x ¢ . Then the index of the isotropy subgroup at (1, 1) is

. i ] § gt
ET&ISS
: i eal consta ents, which
cos 2x +e~>* sin 2x, as one of its S%Jtions, is giv :

SINCE 200

1
2. (D*-6D + 13)y

3. (D>~ 6D + 13)2%/ = 0.
4 (D?*+6D + 13)’y = 0.

11
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80.  The particular integral y,(x) of the differential equation

2
2 d y+xﬂ—y=i, x>0

dx*  dx X+1
is given by

X

12

Model 2009 - 12



CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 9496817167 Email: cmscsirnet@gmail.com, www.cmsnetiss.com

CMS TVM CENTER FOR MATHEMATICS AND STATISTICS TRIVANDRUM +919447247329

83.  Asingular solution of the partial differential equation z + xp — Xy ¢° — x’pq = 0 is

polation polyno

LSII{‘*J[ T&ISS

13
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86. Newton’s method for finding the positive square root of a>0 gives, assuming
x0>0, X0 # v/a,

il

2.

3.

4.

A

1. p(X)=¢e".

2. #(x) = e”.

3. #(X) =sinh x.
4. #(x) = coshx.

14
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90. If ¢(p)denotes the Laplace transform of ¢(x) then for the integral equation of
convolution type

o(x) =1+ Zicos(x —t) p(t) dt,

@(p)is given by

2

Py sin” 8) +5 (ycos 8+

SINCE 200%

0. generalized momentum

1. P, =2 B#¥RC0S O+ 24%.
2. p¢:%(¢&os€+qﬁ2.

3. p¢:B(¢8c050+@2.
4, p, = B(yBcos 0+ Y.

15
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93.  Consider repeated tosses of a coin with probability p for head in any toss. Let
NB(k,p) be the random variable denoting the number of tails before the k™ head.

Then P(NB(10,p) =j 3™ head occurred in 15" toss) is equal to

P(NB (7, p) =j - 15), forj-15 16, L
P(NB (7, p)—j—lZ,f

94.

distribution funct
. Define

x A-Fy)ay, if

distribution functlon -

edum!)lell\/l'\Lov cr;a:n %:ﬁ tllh||

16
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97. Xy, Xp,L X, is arandom sample from a normal population with mean zero and
n-1

variance o°. Let )?:12 X, . Then the distribution of T =" (X, - X) s

i=1 i=1

1. tn_]
N(, (n—1) o?)

tions on

- &!ﬁ:’%ﬁb{?h!
n ot |18 NET&ISS

ax(j('l ’L ! A’n)

I

Ziz is sufficient for

i=1 i

2. |J”2|<n X, is sufficient for 4.
3. Hi2 is sufficient for @
=1 X,
4. (nsax X, r]2|<n Xi) is not sufficient for 6.
17
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101. Suppose X is a random variable with density function f(x).
TotestHp: f(X) =1,0<x<1,vs Hp: f(X)=2%, 0<x<1,the UMP test
at level « =0.05

Does not exist

ﬁ-
@Wmly tri

T RERS o

KolmogorovSm

18
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104. Suppose Y ~ N (&, 5?) and suppose the prior distribution on @ is N(u,7%). The

2 2 2 2

. . . . . T o o7
posterior distribution of @ isalso N 5 Y+ Sy — 5
T +0 T°+0 T°+0

The Bayes’ estimator of @ under squared error loss is given by

THQ_:S an

d comn

2. e =0if one column of X is (1,L ,1)"

3. Zei =0 only if one column of X is (1L ,1)"
i=1
4, nothing can be said about ) e,

i=1

19
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107 Suppose X /Rxpr(g/,nZ) where

1 -1/2 0 L O
-1/2 1 0 L

of the marks obtained by the rg

i of 10 stderts [T*h%%gdmam :

20
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110. For what value of A, the following will be the incidence matrix of a BIBD?

B and C are orth
and C are orthog

1. unbounded solution space but unique optimal solution with finite optimum
objective value

2. unbounded solution space as well as unbounded objective value

3. no feasible solution

4. unbounded solution space but infinite optimal solutions with finite
optimum objective value

21
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114.  Consider an M/M/1/K queuing system in which at most K customers are allowed
in the system with parameters A and u, respectively (o=A4/u). The expected

steady state number of customers in the queueing system is K/2 for

22
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