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4. its vapour préssure rapidly dec ﬁ at bolllng ﬁoﬁ%
In an examination, each of the two Dl g@er 100 out of 100 and each of the
remaining six students scored less than 12. There is no provision of getting negative

marks. If N= Median score of the students and M= Mean score of the students, which of
the followina is true?
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1.M>2N

23N/2<M<2N

3.N < M < 3N/2

4. From the above information nothing can be said about the relationship between the
Median score of the students and the Mean score

@ &Mw

mference of the inne

Along the commag

Which combination
floor?

-0
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in a singles badminton tournament. if 2
atch, how many matches are required to dete
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a tiny fraction of about 2% of the total human geR@
i - - of 50 cards, the num '
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An isosceles triangle, ABC, is inside a square of side of 1 cm where AD=DB.
Cc

£ ,‘\\\\D STATIs Z?C:y
Whi _ ar\ol graphs represents cumulative area (cm t)ws;‘e

the, e fing from A to B?
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Dots are placed at the intersections of a grid.

& Poay temperatu

BRET the following is the standard devi
25 Celsius ~

CSIR NET&ISS

4.15

ion of Alex for is 8/11 and for Gafoor it is 5
of one is independe the othe GE ) f selegtior

them for the post?

of onIyIOne of

1.25/72
2.67/154
3.87/154
4.15/72
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Three liquids, A, B and C having densities of 3, 2 and 1 g/cc respectively, are mixed in the
volume proportion of 1:2:3 to form a 6 ml solution. What will be the density (in g/cc) of
the solution?

117
2.20
3.25
4.30

Sithat can be fitted |

CSIR

4. (m (d-1)5)/4
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A girl is running at a constant speed along a straight path to catch a bus that is some
distance away from her and stationary. Before she reaches the bus, it accelerates away
from her. Which of the following graphs is a possible depiction of their motion?
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STR NET&ISS

1.is equal to 5
2. is equal to -:—

3.isequaltoe
4, does not exist
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Lety = {1,2,3,...,100} and let h:¥ - ¥ be a strictly increasing function. The total
number of functions g:¥ - ¥ satisfying

g(h()) = h(g(j)), Vi€Y *

4. There exists x,, € R such
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The sum of the infinite series

S_l 1 - 1 1 +
T2 3x1' 4x2! 5x3!

is equal to

1.2=2
e

3Rl4:)=[0 0 0
“Rl|4,:]=[0 0 0 0 0 0]
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Let g, b and ¢ be distinct integers. Let 4 be the matrix

a® b? c*
it bl i 4 cll

PYQ Nov 2020 (2) 12



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

A function £.C > C is said to be analytic at oo, if the function g defined by
glw) = f(%) is analytic at ¢ with an appropriate value given for g(0). Which of

the following statements is true?

1. Any non-constant polynomial i

1. 2mif'(0)
< 2mif"(0)
3. 2mi/f'(0)
4.2mi/f"(0)
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Let f, g be entire functions such that . J(Z) 49(2) for some fixed
lim = lim =1
zww ZN  zow 2ZN

positive integer ». Which of the following statements is true?

.f=g0
2. f — g is necessarily a polynoa

Consider ti

1.14

2.16
10

4.8
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For; e R consider the system of differential equations

x{ =x1+2xz+2x3,
xi =2x2+x,,
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Consider the Newton-Raphson method applied to approximate the square root of
a positive number q. A recursion relation for the error o — y — /g is given by
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Let x be a uniform (0,1) random variable. Suppose that given x, the random

variable y is uniform on (0, X). Given x and y, the random variable 7 is uniform
on (¥, 1). What is the value of g(2)?

1. 1/9
2.3/8
3.5/8

bne solution
ly two solutions
than two solutions
) be two indepen
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Let X,,X,, ..., X, be iid N(8, g%) random variables where g2 is known. Let

X = Z=: Xt Then Minimum Variance Unbiased Estimator of e29 is given by
n

1 exp(2X — =)
2 exp(2X - 12
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Let y be a pxp matrix valued random variable having the Wishart distribution
with parameters 5 (variance matrix) and = (degrees of freedom). Which of the
following is necessarily true?

( Ai..l' denotes the entry in jth TOW and .pp column of a matrix A')

hart distribution with variance matrix 4 %A
any non-singular pXxp matrix 4
x of X alsoihe rt distribytion fom
iSsion modéa

3 5oy e
ich of the followi

4 max{max, g X, MaX gl
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A sample of size 2 is to be drawn from a population of N households to estimate
the proportion of the households which have more than one earning member. Let

O<n< N

Sample | is drawn using Simple Random

4.25
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Part C Mathematical Sciences

SectionId : 77203327

Section Number : "
Section type:

Mandatory or O

{x,] converges

2. If {(=1)"x,, ) converges, th

3. 1f limy o0 “:“ exists then {(y, )1/7} is bounded
n

4. If the sequence {x, } is unbounded then every subsequence is unbounded
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Let f(x) = e* for x € R. Which of the following statements are correct?

1. Thereis areal ¢ > ( suchthat |f(x) — 1 —x| < Cx?forallx e R
2. There is a real ¢ > 0 such that | f(x) — 1 -x..";’.| < Clx|3 forall
x€|-11]
3. Thereisareal C > (

bers such that 0
ing statements ar.

1' lim"_w Mn
2. 3= _, A, is convergen
2 A, is ctrictly monotonically decreacing

4 =1 AnAnag =1
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For any two non-negative integers S define Fure(X) on [0,1] by

fax(®) = xsin() = x* x %0

5f the derivativaiol

R2- Assume f(.y

th of the following

0

25in L
4.Forp=0and f(x) = {" e Savl
0 ifx=0
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Let Co(R) be the space of all continuous functions on R such that

limy . sof (x) = O Let Co(R) be equipped with -1 the norm of uniform
convergence. Let £.) be a sequence in Co(R) and f € Co(RY Which of the
following statements are correct?

€ rank A(1,1) < r
rank A(:,1)

let pbea3x3
necessarily true?

(I + A)" = I for some g > ( where ] 15 the identity matrix
2. The column space of 4 is {0}

3. The eigenvalues of 4 are roots of 1

4. A3 is diagonalizable
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Bw={5% L]aeen]®wm=1l% Pluyen]detosmeme

of M, (R) Which of the following statements are true?

eigenvalues of 4

an orthenormal

Which of the
V3.
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Let (V1 V2 Va0 Vs ) be an orthonormal basis of R%. Which of the following are
orthonormal bases?

T {n +y251 = Y2.Y3. W4}

= Lys, ya =132}
3, {zszy;.ysz.v;'ys.y

4 {3!;“& 4y,-3
5 ' =

Consider

umber ¢. Conside:

of the following
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letp < C be the open unit disc. Consider the family T of all holomorphic maps
fD->D such that £(0)=1/2 For feF the possible values of If'(0)] are
1.7/8
25/6
3.3/4
4.1

ction. Which

4. ga:l(m n, m + n) can be an odd P
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Let G be the cyclic group of order 8 and [f = §, be the permutation group of §
elements. Which of the following statements are necessarily true?

1. There exists no nontrivial group homomorphism from G to i
2. There exists no injective group homomorphism from G to [
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Let f(x'y) < (y EE x(l —x2 - yz), —-X + Y(l —x2— yz))

and consider the ODE (x,y) = f(x, y) with initial condition (x(0),y(0)) = (o,%).

Which of the following statements are true?
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Let f:RZ >R be a locally Lipschitz function. Consider the system of ODEs given

OV sy = sin(e™2), &y = f (g, xy) W R CONANON (o, (0), 3, (0)) = (1,1)
Which of the following statements is true?

1. There is at most one local solul
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Which of the following are solutions of the Laplace equation wu, + uyy = 0 in the
unit diSkD - [(x'y): xz +y2 < 1}?

Tx%+ 2x?y? —y5
2.x% 4 2xy— y?

3. cos(y)e” + sin(x)el

Which of the fa

Jwing statements are true?
0%

SINCE 20

1. § is an empty set
2. § has at most one element
3. S has at least one element
4. § has more than two elements
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Consider the problem of extremising the functional

() = J-a y (3x—y)dx with boundary conditions y(1) = 1 and y(3) = 2. Which
1

of the following statements are true?

_ : 1
functional I(u) .___._é_-f'pulzdx__-_ | u| e
B

4, is onto
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Let K(x,y) be a kernel in [0,1] x [0,1], defined as K(x,y) = sin(xy). The integral
¢ 1
Bquation y, () = sinx + f K (x,y)u(y) dy
0
1. is uniquely solvable and the soluts

2. has more than one dif W 'ngﬁe Isrek

3. has no solutio
Jesina cwc:ular orblt. Which

any strictly nec
ty be of the inve |
)t be of the form
ov chain with stat

1. states 2 and

2. state 3 is recurren g SIN CE 2003

3.{1,5) form a recurrent clas
4, state 4 is transient
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Let 4 and B be two events. Which of the following are necessarily correct?

1.P(AUB) < P(A) + P(B)
2.P(AUB) = P(A) + P(B)
3. P(ANB) = P(A)P(B)

4 P(ANB) = P(A) + (B

ed estimator of o=

&1
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Which of the following are true?

1.1f X, and X, are independent uniform (0,1) then X, + X, is uniform (0,2)
2.If X is uniform (0, n) then X /n is uniform (0,1)
2. if X, and X, are standard normal, then ¢}

X,)/VZ is standard normal

n) = (Xsz, Y
0) = (xizlxzza o

_— e,
Al ‘."I

3. The distribution of |y is 5§
4, The distribution of W does not depend on F
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A sample of size 10 is selected at random from a lot containing 20 items of a
manufactured product. Suppose the total number of defectives p in the lot is
unknown. Let X be the number of defectives in the sample. We wish to test

Ho: D = 7 against the alternative H,:D > 7. Consider the test : Reject H, if X = k
where k is determined such that

st "‘Bz is estimable in DOt

Case 1 than in € : SIN cggl

3. The contrast g, — f3, 158 E]

4. The contrast B8, — f3, is estimable
Case 1 than in Case 2

E:tono
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Consider a population which is distributed according to f,(x). Here f, depends on
an unknown parameter g and denotes either a probability mass function or a
probability density function.

Consider a random sample Xy, X3, . -

- Xy from this population. Let X denote the

0<f<1

" '\i LIE igni i

Ximum atp = 3

4. f is a smooth fUMGlign in (O,SINCE 200%
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Let X, X,. ......, X, be a random sample from normal distribution with unknown
mean p and variance 1. Let y be the sample mean and =
n X P Xy

min(XI' Xz' wen ,Xn}o
Which of the following are trug
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Suppose X denotes the lifetime of a system and follows the distribution with
cumulative distribution function

Ft)=1—e", t>0,y>0.
Let +(t) be the hazard (failugs
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Question ID Correct Option ID Question ID Correct Option ID Question ID Correct Option ID
772033996 7720333982 7720331051 7720334203 7720334323,
772033997 7720333987 7720331052 7720334207 7720334324
772033998 7720333989 7720331053 7720334210 7720331082 7720334325,
772033999 7720333995 7720331054 7720334215 7720334326,
7720331000 7720333997 7720331055 7720334218 7720334328
7720331001 7720334004 7720331056 7720334221 7720331083 7720334330,
7720331002 7720334006 7720331057 7720334226, 7720334332
7720331003 7720334011 7720334227 7720331084 7720334335,
7720331004 7720334014 7720331058 7720334230, 7720334336
7720331005 7720334017 7720334232 7720331085 7720334337,
7720331006 7720334021 7720831059 7720334235, 7720334338,
7720331007 7720334028 7720334236 7720334339
7720331009 7720334036 7720334240 7720334343
7720331010 7720334038 7720331061 7720334243, 2 sty
7720331011 7720334041 7720334244 A Z;g:ﬁg
7720331012 7720334047 7720331062 7720334248 e
7720331013 7720334051 7720331063 7720334249,
7720334250 7720331089 7720334354,
7720331014 7720334053 '
7720331015 7720334057 7778 1356
77203306 " 7720331064 7720334253,
7720334254 7720331090 7720334357,
7720331017 7720334066 7720334660
7720331065 7720334258
7720331018 7720334071 7720331091 2720334361
7720331066 7720334261, :
7720331019 7720334075 7720334263 7720334364
7720331021 7720334082 7720331067 7720334265, 7720334366
7720331022 7720334087 7720334266 7720331093 7720334372
7720331023 7720334092 7720334268 7720331094 7720334376
7720331024 7720334094 7720331068 7720334270, 7720331095 7720334377,
7720331025 7720334098 7720334272 7720334378
7720331026 7720334104 7720331069 7720334276 7720331096 7720334381
7720331027 7720334105 7720331070 7720334277, 7720331097 7720334385,
7720331028 7720334111 7720334279, 7720334386
7720331029 7720334116 7720334280 7720331098 7720334389,
7720331030 7720334118 7720331071 7720334281, 7720334392
7720331031 7720334123 7720334282, 7720331099 7720334394,
7720331032 7720334128 7720334284 7720334396
7720331033 7720334129 7720331072 7720334285, 7720331100 7720334399,
7720331034 7720334133 7720334287, 7720334400
7720331035 7720334140 7720334288 7720331101 7720334403
7720331036 7720334142 7720331073 7720334290, 7720331102 77203344086,
7720331037 7720334145 7720334292 7720334407
7720331038 7720334151 7720331074 7720334293, 7720331103 7720334409,
7720331039 7720334153 7720334296 7720334410,
7720331040 7720334159 7720331075 7720334297 7720334411,
7720331041 7720334162 7720331076 7720334301, 7720334412
7720331042 7720334167 7720334302, 7720331104 7720334416
7720331043 7720334170 7720334303 7720331105 7720334417,
2720331044 4720334175 7720331077 7720334307 7720334418,
7720331045 7720334178 7720331078 7720334309, 7720334419,
7720334311 7720334420
7720331046 7720334182 720331106 720334401
7720331047 7720334188 7720331079 7720334315, ’
7720334316 7720334423,
7720331048 7720334191 20334424
7790331049 7790334195 7720331080 7720334318, 77
7720334319 7720331107 7720334425,
7720331050 7720334199
7720331081 7720334322, 7720334426,
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7720334428
7720331108 7720334430,
7720334432
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7720334435
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