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A dart is randanly thrown at a eircular board on which two carcentric rings of radii R and 2R
hmmg-&em:;mﬂir(‘mﬁmiﬁstmm mmhdﬁem&&hiyafﬂméaﬂmg'

the smaller nng 15

@

Jength od 15 measured repeatedly by two persons. B A, 1eports. (he leng
| . 1 . 1:! _i Hl 1y the lﬂ]gﬂl h'.! bE 1001 == I . _

surements made by A are less accurate
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A tells B, “T could be visiting you on any day in the next two months and you must give e
:gﬂl-itmaa of as much total weight 1 grams as the number ﬂfﬁapﬂ:a#wmﬂdmp&cm

Wﬂa’f’ :E"gcrldehmsmé Wﬂa&]&mlmﬂgﬂy_@m weghes, vt i e

i4)  Satrday
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The difference Detiweet! e squates of two comsecttive iniegers 1S 408233, The sum of the
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#;mﬂﬂiyﬂtadhhw Mhﬁm’ﬁﬂ‘ﬁhﬂgﬂﬁ‘mm'ﬁwml tor the lower bowl Which of

(1) Thelevel of water tises in the lower bowl af the same rate as the fall in the upper bowl

(2)  The level of water nses m the lower bow! at the half rate s the fall in the upper bowl

b I 3&‘5’15(:0 i| &

ulwl'msx

“heset of all funchions fiom © to G

(3)  Thesetofall functions from § to (0, 1)
" which vamish outside a finite sef

(4)  Thesetofall subsets of N
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- mﬁw&mb,hmmhmhwﬁmmﬁhwlﬁﬂfﬁm& :
b Hormone A rediiees food mtake.

Which snw:ﬁg{hﬁ%&limmg sl Inererine heed Al havestderrentsd

(2)  inf(£) does ot exist but sup(E) = (L,0)

(8)  IE) = (0,1) but sup(E) does ot exist

4} Both inf(E) and sup(E) do not exist
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Whatis flie sim of the followmg series

(+aa)* (Ftmm) + -+ )+

(4) closure of X 1s countable
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Let E = (> | n € NJ. For each m € N define f,,: E — Rby

cos(mx) ifx = %
1 1

fm(x) =4 0if —
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(2) 9
(3) 10
(4) 16
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Let V be a vector space of dimension 3 over K. Let T: V — V be a linear transformation, given

1 =1 0
Irythenntn'xd=(1 -4 S)Wiﬂlrapecttonnuda'edbnsis{vl,vz.v;;}ofv.'l'hm
-2 & =3

which of the following statements 1s true?
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Let T: C = M, (R) be the map given by
T(z) = T(x +iy) = [_’), 4
Then which of the following statements is false?

(4)  f(z)1s analytic n some open subset of C
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Consider the polynomial f(z) = z* + az + p*!, where a € Z\{0} and p = 13 is a prime.
Suppose that a? < 4p*!. Which of the following statements is true?

(1) f has a zero on the imaginary axis

(3) G has exactly two normal subgroups (i.e., G 1s a simple group)

(4) If H 15 any other group of order p™, then G 1s 1somorphic to H
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A permutation ¢ of [n] = {1,2,-++,n} 1s called irreducible, if the restriction &|(x; 15 not a
permutation of [k] forany 1 < k < n. Let a,, be the number of 1reducible permutations of [n].
Thena; = 1,a; = 1 and az = 3. The value of a, 15

(1) 12

(2) 13

(3) No sequence in X converges in X

(4) Every sequence 1 X converges to a unique pomnt in X'

PYQ December 2019 - 17



CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 8075791772
Email: cmscsirnet@gmail.com

For the following system of ordnary differential equations

dx—
= = X(3—-2x-2y),

d
Z=y2-2x-y),

(3) a closed pathin {(x, y) € R?|x? + y? > 10}

(4) no closed path in R?
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o B e -
Iﬁu(x.y}beﬂnsoluhmofa:,+ay,—ﬁ4mﬂlelmnd|sc[(x,y)lx + y* < 1} and such

ttutuvanishesmﬂaehnmdmyufﬂncﬁsc.ﬁenu(%,%)isemnlm

(1) 7

(2) 16

(3)

2 2
(3) 3
4 4
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&

Let y = ¢(x) be the extren

. . - 2
zing function for the functional 1(y) = fy y* () dx.
ibjectto y(0) =0, y(1) =1 .Then $(1/4) 1s equal to

(2) r(t) - 0ast - o

(3) r(t) is a constant function

(4) L:(:J—chmgesﬂssignfumr}(}
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Let {X,,: n = 0} be a two state Markov chain with state space § = {0, 1} and transition matrix

in 7.
fZ(z)- ——‘Ez
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Let X;, X, , X, (n 2 2) be a random sample from a distribution with probability density
function fg, 8 > 0, unknown, where

2(6-x)
fa(x)= { T’,OSIS 8,
0, otherwise.
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Suppose data (X, V1), (X3, Y5), -+, (Xn. ¥y are generated as follows = ¥y, ¥, -+, ¥y ~i. i d.
Bernoulli () and X,|¥; = y ~ Uniform (0, + 1). Define

(1 fx=1
h(x) _[ 0 otherwise,
Then, which of the following is a correct linear regression model for m(x) = E(%|X; = x), i
the sense that the true m(x) 1s obtained for some values of the parameters ay, ay, @, for all x?

m(x) = ag + ayx

||t|: m
he usual t-test a

(2) ";“pz =2

L=
@ Lyt
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In a 2* factorial design, the treatment combinations of three treatments A, B and C are allotted
to 2 blocks of 4 plots each. Suppose the key block 1s as follows.

Key block: (1), a, be, abe
Then the confounded treatment combination 1s

(1) AB
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Let n be a fixed natural number. Then the series
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Let {a, },,be a bounded sequence of real numbers. Then

(1) Every subsequence of {ay },>11s convergent

(2) There is exactly one subsequence of {a,},., which 1s convergent

s a € (-1, 1)3?11111833(;206%

(2) f@®(a) = 3foralla
(3) 0<f®0) =2

(4) f@0) =3
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Let N = 5 be an integer. Then which of the following statements are true?

(3) § 1s compact

(4) § 1s non-compact
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Let f:[0,1]? = R be a function defined by
f(x,y) == ifeitherx = 0ory =0

X2y
=0ifx=y=0.
Then which of the following statements are true?

I g
NG TIRRERISS

pace. Let T: X — X be a cont

(3) Image of T 1s closed in X

(4) If X 1s fimte, then T 15 onto
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Let p(x) be a polynonual function in one vanable of odd degree and g be a continuous function
from R to R. Then which of the following statements are true.

(1) 3 apoint xo € Rsuch that p(xo) = g(xo)

(2) If g is a polynomial function then there exists x, € R such that p(xg) = g(x)

! fOti*f,lS i,} Sﬂ,. wD"beﬂE (e ll'.nllu-;n it A (_'J-.. Iy ."‘. 1 of

[e1nen

Bz o pid
@ py T A or

2 T-D1=0
3 (T-D"=0

4 (T-n"r=0
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Let A € My(R) and let X = {C € GLy(R) | CACYis triangular} . Then

(1) X+0.

(2) If X = 0, then 4 1s not diagonalisable over C

(3)
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Let X be a finite dimensional mner product space over C. Let T: X' — X be any linear
transformation. Then which of the following statements are true?

(1) T isunitary = T is self adjoint

(2)

(3)

Ligiiay

(3) Any two quadratic forms in n-vanables are 1somorphic over €

(4) A quadratic form in 4 variables may be 1somorphic to a quadratic form in 10 variables
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Let U c C be an open connected set and f: U — C be a non-constant analytic function.
Consider the following two sets:

X={z€U:f(z)=0)
¥V = {z € U+ f vanishes on an open neighbourhood of z in U}.

The set {f{x): —1 ~ x ~ 115 bounded

(4) f(z) has mfimtely many zeroes
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Let U be an open subset of C and f: U — C be an analytic function. Then which of the
followng are true?

(1) If f 15 one-one, then f(U) is openin C

(2) If f 1c onto. then U = .

(3)

A is a prime ideal in [0,

(3) A 1s a maximal ideal in C[0,1]

(4) A is a prime ideal in C[0,1], but is not a maximal ideal in C[0,1]
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For a given integer k, which of the following statements are false?

(1)  Ifk(mod72)isaunitinZ,,, thenk (mod 9) is a unit in Z,

(2) ut i 2

(2)  F[X]isaPID
(8)  FIX]isa Euclidean domain

(4)  F[¥]isaPID butis not an Euclidean domain
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Let f(x) € Z[x] be a monic polynomual of degree n. Then which of the following are true?
(1) If f(x) 15 ureducible m Z[x], then 1t 1s ureducible n Q[x]
(2) If f(x) 15 wreducible i Q[x], then 1t is irreducible 1n Z[x]

(3)

oirt subsets of R, each of which 1s

countable and dense in R

There exist uncountable number of mutually disjoint subsets of R, each of which 1s
countable and dense in R
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Consider [n] = {1,2, ..., n} with the discrete topology and let

be the product space with the product topology. For x = (ay,a,,...) € X, define
T(x) = (1, a,, ay, ...). Then which of the following statements are true?

(3) The solution exhibits a singularity at some point in [0,1]

(4)  The solution becomes unbounded in some subinterval of [7,1]
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Consider the eigenvalue problem
((1+x%)y") + 4y =0,x € (0,1),

y(0)=0,y(1)+2y'(1)=0
Then which of the following statements wre true?

(4) at most 3n zeros 1 [0, n),¥n € N
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A possible initial strip (¥g, Vo, Zg. Po, §o) for the Cauchy problem pg = 1

where p =~ =% mdxu(s)=s,yn(s)=i,zu(s)=1fors:-lis
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The values of a, 4, B, C for which the quadrature formula
J2,( = 0f ()dx = Af (~a) + BF(0) + Cf (a)
1s exact for polynonuals of highest possible degree. are

(4) ﬁéﬂ;ﬂi’(ﬂh}— Y,| > omasT = oo
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3 Z(P-22%2+1)

4) —(P+x*-2)
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Assume that hy, by, gy a::dgz € C([a, b]).

Let 9(x) = £0) +4 [ (u(0920) + by ©g2 (09 (0)de

be an integral equation. Consider the following statements:
ssome f € C([a, b)), then

@ fdT i
@ o o) - 2——n 1<j<n

4) a‘u("")———u 1<j<n
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Let X and ¥ be real-valued independent random variables on 0. Then which of the following

' E[cos(tX + uY)] = E[cos(tX)]E[cos(uY)]
1)
— E[sin(tX)] E[sin(uY)] forallt,u € R

X~ N(21)and ¥,

(2)

—*Yalmost Xn+¥h =

' NCEZ

(2) n+ ¥, = X+¥Vm distribution
(3) If X, — X m probability, ¥,, — ¥ i probability, then X, + ¥, = X + ¥ m distnbution

(4) If X, — X m distribution, ¥, — ¥ m distnbution, then X, + ¥, = X+ Y in  distnbution
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Let {X: n = 0} be a Markov chain with state space N U {0} such that the transition
probabilities are given by

q forj=0
el

ij={1—q forj=i+1
0 otherwise

(3)

Fori,j €5,if3r > 0suchthatp;;’ > 0 and i is null recurrent then  1s positive
recurrent

(4)

PYQ December 2019 - 44



CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 8075791772
Email: cmscsirnet@gmail.com

Suppose Xy, X5, ..., X,, are 1.1.d. Uniform (6,26),6 > 0. Let X,, = min{X,, ..., X, } and
X(ny=max{Xy, ..., X, }. Then which of the following statements are correct?

(1) (X(1). X(n)) 15 jointly sufficient and complete for &

(2) (X¢1y, Xemy) 15 jomntly sufficient but not complete for &

(3)

(2)  The test with critical region {X < 2} is unbiased at level & = 0.1

(3) If X = 7 the p-value of the most powerful test is 0.6

(4) There exists a nonrandomized test of size 0.05
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Let {X,, : n = 1} be 1.1.d. with common unknown continuous distribution function F(x — 8),
where 6 1s the unique median of F. Define

(1 ifX>1 )
"“{o fx,<1 45 =Z=k.

For testing Hy : 8 = 1 against H, : 6 > 1, which of the following statements are correct?

(2) bzv
(3) rank (NN') =v

(4)  trace (NN') = bk
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Consider the random effect model y;; = u + b; + &1 = 1,...,5;j = 1,+++, 10 where
biwi.i.d.N(D,rz)audSijfvi.i.d.N(D,az)a‘ea]lindepmdentofuchoﬂha.'l’hepamwer
space for the model 1s (1,02, 72) € R x [0,90) x [0,00). Let 52 and 72 be the usual unbiased
ANOVA estimators of o and 77 respectively, and 6, and 77, be the maximum likelihood
estimators of g2 and 72 respectively. Then, which of the following events can happen with
positive probability for some parameter values?

{2) ( d.l' M-:ld)—l

(3) a'Ma

(4) (a'Mla)™
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To estimate the population total ¥ = T, y;. where vy, v3, ..., vy are study variables and N is
the size of the finite population, a sample of size n 1s drawn using PPSWR(py, p2, ..., Px)
scheme_If Yy 1s the Hansen-Hurwitz estumator for ¥ then wiuch of the following are correct?

(1)  Vyg is unbiased for ¥

CSIR NET&ISS o £O

SINCE 2008
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Suppose in a single service queue, customers arrive at a Poisson rate of one per ten nunutes,
and the service time 1s Exponential at a rate of one service per five minutes. Let £, be the
probability that there are n customers in the system in steady state. Then which of the following
statements are correct?

(1) P,‘+1=';'Pnf0tlnn20

pécted amount of tume a customer spends mn the

be 11.d Normal i 1 Vans: _ ) nance @-whered ¢ R
which ollow atay —

CSIR NET&ISS

' ...-.,.- for 6(1 - 8)
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1945553009595

JOINT CSIR UGC E y on which score compiled and declared
SNO QUESTIONID _CORRECT OPTION(S)  SNO QUESTION ID% &l%%%%ﬁéq@r@ﬂ%niqmem CORRECT OPTION(S) __SNO__QUESTION ID__CORRECT OPTION(S)

001 3398932058 3398938003 021 3398932078 3398938083 061 3398932118 3398938244 096 3398932153 3398938382
002 3398932059 3398938007 022 3398932079 3398938085 062 3398932119 3398938245 |, 097 3398932154 3398938385 |
003 3398932060 3398938009 023 3398932080 3398938091 3398938246 3398938387
004 3398932061 3398938013 024 3398932081 3398938096 3398938248 098 3398932155 3398938391
005 3398932062 3398938019 025 3398932082 3398938100 063 3398032120 3398038249 099 3398932156 gggggggggg .
006 3398932063 3398938021 026 3398932083 3398938102 064 3308032121 3398038254 100 3398932157 3398938397
007 3398932064 3398938025 027 3398932084 3398938106 3398938255 3398938398
008 3398932065 3398938030 028 3398932085 3398938111 065 3398932122 3398938258 | 3398938400
009 3398932066 3398938035 029 3398932086 3398938115 3398938260
010 3398932067 3398938038 030 3398932087 3398938118 066 3398932123 3398938261 , 101 3398932158 3398938401 ,
3398938262 3398938402 |,
011 3398932068 3398938041 031 3398932088 3398938121 3308938263 3308938403
012 3398932069 3398938048 032 3398932089 3398938125
013 3398932070 3398938050 033 3398932090 3398938132 0673398932124 3398938265 , 102 3398932159 3398938406 ,
014 3398932071 3398938055 034 3398932091 3398938136 3398938268 3398938407
015 3398932072 3398938058 035 3398932092 3398938137 0683398932125 3398938269 , 103 3398932160 3398938410 ,
016 3398932073 3398938062 036 33989320931 3398938143 3398956270 | 3398938411,
017 3398932074 3398938066 037 3398932094 3398938146 330693579 3398938412
018 3398932075 3398938070 O3ff 33953700 3398080 069,3398932126 13398938275 104 3398932161 3398938414 |,
019 3398932076 3398938073 039 3398932096+ 3398938155 070 3398985127 3398938577 3398938415
020 3398932077 3398938079 040 3398932097 3398938160 071 3398932128 3398938282 . 105 3398932162 3398938418 ,
041 3398932098 3398938161 3398938283, 3398938419
042 3398932099 3398938167 3398938284 3398938420
JPro 3398932100 3398938171 072 3398932129 339893820 1063398932163 3398938423
044 3398932101 3398938174 3398938286 1073398932164 3398938426 |,
0453398932102 3398938179 0733308932130 3398938280 . 3398938427
046 3398932103 3398938181 3398938290 108 3398932165 3398938429 ,
047 3398932104 3398938187 074 3398932131 3398938293 3398938431
048 3398932105 3398938189 075 3398932132 3398938298 |, 109 13398932166 3398938434
049 3398932106 3398938195 3398938299 110 3398932167 3398938437
050 3398932107 3398938200 076 3398932133 3398938304 3398938439
051 3398932108 3398938204 077 3398932134 3398938307 , 111 3398932168 gggggggﬁ; .
002 3390992109 33959 0N 078 3398932135 2222222282 3308036443
053 3398932110 3398938211 33930 R
054 3398932111 3398938215 3308938814 112 3398932169 3398938445 ,
055 3398932112 3398938219 3398938446
056 3398932113 3398938224 079 3398932136 3398938315 3398938447
057 3398932114 3398938227 080, 3398932137 3398938317 113 3398932170 3398938449 .
058 3398932115 3398938231 081 3398932138 3398938323 3398938451
059 3398932116--3398938235 082 3398932139 3398938328 1143398932171 3398938454 |
060 3398932117 3398938238 083 3398932140 3398938330 |, 3398938456
3398938332 115 3398932172 3398938458 |
084 3398932141 3398938333 , 3398938460
3398938334 116" 3398932173 3398938461 ,
0853398932142 3398938340 3398938462 ,
086 3398932143.3398938342 gggggggjgi ;
087 S3SCRger ggggggggig ; 117 3398932174 3398938465 |
3398938468
088 3398932145 ggggggggg? : 118 3398932175 ggggggg g; ,
3398938352
119 3398932176 3398938473
089 3398932146 3398938355 |, 120 3398932177 3398938477 ,
3398938356 3398938480
090 3398932147 3398938357 |,
3398938359
091 3398932148 3398938361 ,
3398938362
3398938364
092 3398932149 3398938365 ,
3398938366
3398938368

093 3398932150 3398938371
094 3398932151 3398938374

095 3398932152 3398938377
3398938380

NB:Correct Option ID ' ' means the question cancelled. 15.01.2020




