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PART 'A' 5. What is the next pattern in the given

sequence?

1. The houses of three sisters lie in the same
row, but the middle sister does not live in A

the middle house. In the morning, the
shadow of the eldest sxster s housc alls or
the youngest sister's hous
concluded for sure?
1. The youngest sig
middle.

: ale of s;ll the articles?

2. 20% gain
4, 6.66% gein

8. Based on the distribution of surface area of
the Earth at different elevations and depths

figure, which of the following is FALSE?

4 _
% : 'l 66%gam
=
oy i e 300 i (with reference to sea-level) shown in the
Year
1. 2001 2. 2002
3, 2003 4, 2004

10f 17

PYQ December 2016 - 1



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

4
B R
E
1 ; g
: : t= = 5 I T <L ot=- 4 Sea level é
:
2 -4
= _s —
2 A
=10 I
=*2 5770 20 30 40 50 60 70,
Cumulative % of sup STA TI
1. Larger pr on tmgﬂw | 7‘ A
Earth i w | \f
2.0f e sta-level, )
lar, pn%u ie§ below 2 km
tios
3.40f th acelarea below sea-level, 1*
ion li 4 & 6
m vel to the ] . 8 ‘
r than that
‘elevation 7
ce of two objects A z:
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yxes with : s Jn € box.

ing his journ : rs 30 ol

el toll r takes one

chocolate  per ntains

s), as : largest

A ‘I- I |K

choc: eft with
- after pas b ?
al s 7, I >,
CSIRNET&ESS
itlkman _ of water to 90
litres of milk. ling uul}IS"' u?:thc total
' ity, he a al to ti tity
T K SINCE 20 et e iy
: ' Is now would be
’g ; . 12:28 2. 28:72
8 3. 20:80 4. 30:70
# Two coconuts have spherical space inside

L their kernels, with the first having an inner

diameter twice that of the other, The larger
one is half filled with liquid, while the
smaller is completely filled. Which of the
following statements is correct?
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N have rings on their necks. What
' approximately is the parrot population?
14, A tiger usually stalks its prey from a 1. 70 2. 150
direction that is upwind of the prey. The 3. 160 4. 100 5
reason for this is

13.
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1. The larger coconut contains 4 times 1. the wind aids its final burst for killing
the liquid in the smaller one. the prey

2. The larger coconut contains twice the 2. the wind carries the scent of the prey to
liquid in the smaller one, the tiger and helps the tiger locate

3. The coconuts contain equal volumes of the prey easily
liquid. 3. the upwind area usually has denser
4. The smaller coconut contains twice vegetation and better camouflage

4. the upwind location aids the tiger by
not letting its smell reach the prey

the liquid in the larger one.

Which of the following graphs
stable fresh water lake?(ie.
motion of water) mitter radiates 0.1 mW
[acomparison of the

3d by your head

(By) and that from

4

sffblished |
nsufficient data even
;Omparison

¢ pitch ofia spring is 5'm, _

Saxis with a speed of
0% ]

w

1
7 m/s
A Gms

V7. The dimensionsdof a (Joag aré

E N 18 x 24.
gw-— . _ “l‘m‘ the smalles("fillinber of identical
& i 1O ile§ that will pave ghe entire floor

3. 24
4, 12

ine the number of parrots in a
sparse population, an ecologist captures 30

g_-“ r parrots and puts rings around their nccks
j and releases them, After a week he
captures 40 parrots and finds that 8 of them
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6
19. The mid- of the arc of a semicircle is 1. positive definite.
connected by two straight lines to the ends 2. non-negative definite but not positive definite.
of the diameter as shown. What is the ratio 3. negative definite. ‘
of the shaded area to the area of the 4, neither negative definite nor positive definite.

triangle?
23, Letf: R"' - R? be given by f(x,y) =
x’. y? 4 sin x). Then the derivative of f at
$)uis the linear transformation given by

5 (2% .0)
'(Zy cos x

g (zx C:g’ .L’)

[—4,4].

many n}. ' '-.: g subsets of R*is a

1. X is countable, Y is finite. :
2, X is uncountable, Y is countable.

3. X is countable, Y is countable, o e {(1 0,0,0).(1,1,0,0),(1,1,1.0).(1,1,1,1)}
‘4, X is uncountable, Y is uncountable. B, ={(1,0,0,0),(1,2,0,0),(1,2,3,0).(1,2,3,4)}

B; = ((1,2,0,0),(0,0,1,1),(2,1,0,0),(-5,5,0,0)}

22. The matrix
- 3 __1 0 5 1. Bl aﬂd Bz but not 33
- 2 ...1) is 2. Bi,Bz and B;‘ g
0 -1 3 3 81 anq‘.l 83 but not 82
4. Only B;
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PYQ December 2016 - 4



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

28, Let has exactly one +1 and exactly one —1. We
' a b ¢ can conclude that
Dl=det(; y z)nud . RankA<sn-—1
qQ T 2. RankA=m
X a - i.nsm
n,=dec(; —b q ). Then 4n-1<m
z —¢ r

/
31

5 = [n] lim h(x)extsts]

1. Only S, r
2. Only S, - -
3. $; and S, but not S, Given also that
4. All the three are vector spaces- lim,_o]f(2)| = oo,
We can conclude that
32. Let A be an n X m matrix with each entry l.a,#0anda_, =0foralln=2
~ equal to +1,—1 or 0 such that every column 2. a_y # 0 forsome N 2 1 and a_,, = Ofor
alin>N
50f 17
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3.a,=0foralln=1 D(t) = x, (), (t) — 22 ()y, (D)
4..&.3*0&“‘&““21 then___ lsequalto
37. Given a natural number n > 1 such that L. —24’ 2. 29.
" (n—1)!=-1 (mod n). We can conclude 3: =%, 4. @
that
1. n = p* where p is prime, k > 1. 42. The boundary value problem

2. n=pg whcrcpandqmdtsﬂnct prnncs xZy" —2xp' + 2y = 0, subjecttothe
3n= pqrwherep.q.rate da:ycondmons

Unit-
41. Let (x(t), y(t)) satisfy the system of ODEs 2a=;,p= ;

dx -

i R 3.a=§,ﬂ=-:».
ay _ o g
a—;-tx—y 4.:2‘—:, ﬂ—".
If (x; (£), ¥1(2)) and (x,(t), y2(t)) are two

solutions and
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: If L2 5 :
4 O R e I 2 4 1
jyl= f 2 +2yy' +y)dx, y(1) =1 &= i3
1
and y (2) is arbitriy ttien the extremalis 50. Forany two events A and B, which of the
1B, 2. &X' following relations always holds?
EL 4 eF 1. P2(A N BE) + P2(AN B) + P*(A9) 23
: 2. P2(A N BS)+P*(ANB) + P*(A)= 5
5% L&Ub satlﬂf.? S | o . 204 N B C) + P:E(A ﬂB) & PZ(AC)= 1
¢(x) = f(x) +J; sin(x=t)q €Yst P2(A N B) + PA) =3
Then ¢ is given

: o ' S1Suppost clisforers arrile in a shop according
L ¢(x] f ) JRP - _' Poisson Progess \ T rate 4 pﬂ hOlir- The
AN endia 10:00/m, If it given that the

second cusiOmeE 2
the probability that
before 10:30 am?
1. -

indépendent and icentically

- | i | ndom variables, wh?re
' akes integer  vales e

2 -1,0,1,2,+). Which of the
is the maximum Ikelihood

49. There are two boxes. Box | co.m_ais. 2 red
alls and 4 green balls. Box 2 contairs 4 red Ty

2. Integer closestto X
3. Integer part of X, (Largest integer < b9
4. mcdian of (X:_:'X2;_i ey Xﬂ)

‘balls and 2 green balls. A box is selected at
random and a ball is chosen randomly from
the selected box. If the ball turns out to be
red, what is the probability that Box 1 had
been selected?
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For a random variable X, with E(X) > 0, the
coefficient of variation p is defined as
p=—% where o? is the variance of X.

E(X)

Suppose  X;,X,,-,X, are independent
samples from a normal population with mean
2 and unknown coefficient of variation p. It is
desiredtotest Hy:p < 5 agmnst H,: p>
5. The likelihood ratio test is of .thesform
Reject H, if

L XX, -2 >

Let (X1, Xz, X,) be a random vector wit
mean p  and a positive definite dispersion

matrix 2.. Then the coefficient vector
(442, 1) of the first principal component

P
Z t‘X‘ is
=1

8 of 17

,—W’* b=

1. the vector of all the eigenvalues of ¥

2. the eigenvector corresponding to the
smallest eigenvalue of 3.

3. the eigenvector corresponding to the
largest eigenvalue of 3.

4. the vector of all the eigenvalues of 32,

e random sample (without replace-
e n is drawn from a finite
éa 7). What is the

population unit is

) ) G

=52
=5 -amSnys __
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-nix|
PART 'C' 1‘ Z 3

real entries. Let B.=AT
ofA Which ofith i

2 has the following

8. A function f(x,) o'

L lim f(x e

x=0 S _ Gshl derivatives

3-‘70 ax S ay !
3 limf(x)=1 1. f has directional derivatives in all

S directions everywhere.

= 2. f has a derivative at all points.
- Ef wW=1 3. f has directional derivative only aong the
direction (1,1) everywhere.
4, f does not have directional derivaiives in
65. Find out which of the following series any direction everywhere.

converge uniformly for x € (—m, 7).
9of 17

PYQ December 2016 - 9



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

69. Let d,,d, be the following metrics on R™. g
n n 2

Y-yl daly)= (lef—w) :
=1 =1

i

dy(xy) =

Then decide which of the following is a metric

on R",

__dylxy)+ da(xy)
1 d(xy) = o dney
2. d(xy) = dy(xy) = d; Q3
3 ?

. dix,y) = dy(x,

2. T maps £* on
3. T* exists and is conting
4. T is uniformly continuous

y./l..ct A= [ay] be an n x n matrix such that
ay; is an integer for all i.j. Let AB = [ with
B = [by;] (where I is the identity matrix). For
a square matrix C, det C denotes its

10 of 17

SINCE 200w -1

determinant. Which of the following

statements is true?

1. IfdetA = 1 then detB =1.

2, A sufficient condition for each by; to be an
integer is that det A is an integer.

3. B is always an integer matrix.

4. A necessary condition for each by; to be an

integer is det 4 € {—1,+1}.

and let a,, and g, denote the

the other

pairs (1./) e

nul pfcit.y'z 2.
4, A'has no real eigenvalues.

Let W;, W, W be three distinct subspaces of
R such that each W; has dimension 9. Let
W = W, n W, nWs. Then we can conclude
that S

-
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1. W may not be a subspace of R*® 82. Let D be the open unit disc in €. Let
2. dimW <8 g: @ — D be holomorphic, g(0) = 0,and
3. dimW =7
_(9(2)/z, zeD,z#0
4. dimW < 3 i) = 150" e
78/ Let A be areal symmetric matrix. Then we Which of the following statements are true?
can conclude that 1. his holomorph:c in B,

1. A doesnothave()asanclgen alue,
2. All eigenvalues of A arg
3. If A7 exists, thep AT
symmetﬂc

jz= 2mik is a simple pole
({0}, z = km is a simpl¢

szero commutative ring
h of the following

81. Consider the poly

or a zero divisor,

2. There may cxist a non-zero elementof R
which is neither a unit nor a zero divisor.

. Every prime ideal of R is maximal.

. If R has no zero divisors then orderof any
additive subgroup of R is a prime power.

where a,, b,eR ¥n, a; # 0,bg # 0. Then 3
counting roots with multiplicity we can 4
conclude that P(z) has

1. at least two real roots.

2, 14 complex roots.

3. no real roots.

4. 12 complex roots.

11 of 17

PYQ December 2016 - 11



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

14
86. Which of the following statements are trie? 90. LetS = {(x,y)eR?|-1<x<1land -1<
1. Z[x] is a principal ideal domain. y<1)
2. Z[x, ¥1/{y + 1) is a unique factorizaton Let T = §\(0,0), the set obtained by
doma;\m. ok removing the origin from S.
3 If Risa principal ideal domain and pis a Let f be a continuous function from T to R.
n-zero prime ideal, then R /p has finitely Choose all correct options,
) mnny prime ideals 1. Image of / must be connected,

89. Let (X, d) be a metrici$pa

1.

2.

s
4'

If R is a principal ideal dom n, the

e of f must be compact.
subrmg of R contamm ich co

An arbitrary open set 6
union of closed sets.
An arbitrary open set G in X cannot be
countable union of closed sets if X is
connected.

An arbitrary open set G in X is a countible
union of closed sets only if X is countable.
An arbitrary open set G in X is a countible
union of closed sets only if X is locally
compact,

i problem has a unique solution for
every acR when [ is Lipschitz continupus,

3. When f is twice continuously differentiable,
the maximal interval of existence for ths
above initial value problem is R.

4, The maximal interval of existence for the
above problem is R when f is bounded
and continuously differentiable.

12 of 17
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15

93. Let (x(t),y(t)) satisfy for £ > 0 : has a unique solution in a neighbourhood o° I’
> 5 for every differentiable function g: " = R if
x="xty, ==y x(0)=y0)=1 1. T= {(x,0):x > 0)
Then x(t) is equal to 2.T= {(xy):x?+y?=1}
e~ + t y(t) ':' ,r:-:‘ ng'”fx g e
2. y(t) 4.I'= xy)y=x% x >0}
3.e7'(1+1)

4. -y(t)

noncomtantﬁmq en

3. limga,y2 g |u(x,y)| =
4 lima, g eluxy)| =0

96. The Cauchy problem ¥ 0=sx=<3
e o Bl
Y& *y } |
u=gonl

13 of 17
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16
Which of the following are the characteristic 1, P(B Wins) > P (A Wins)
numbers and the corresponding eigen- 2. P(B Wins) = 2P (A Wins)
functions for the Fredholm homogeneous 3. P(AWins) > P (B Wins)
ion whose kernel is 4. P(AWins) = 1 — P (B Wins)
K&iT-Fx+nhosxSt
e X T2 S 105, Consider the Markov Chain with state space

1, e* S =(1,2,..,n} where n > 10. Suppose that

L ition probability matrix P =
— 478, wsinmx + ncos2a 2 P ity (o))

O

) * 1. The MarkoVhain s i
& f 2. There exists a St 1 .
3 ik 3. Thcre exlstsasta g(i) =.1.
4 - B

are canonical
fhere g, p represent
¢ and generalised

X i = 1) be a sequente ofi
| va 'ables each ing

2. X and U are in'd'en et X'be a_pando varnable with a certam
3. Z and U are independent -degénera

4. Y and Z are not independent orrect statements

1. If X has an exponential distribution thea

A and B play a game of tossing a fair coin. median (X) < E(X)

A starts the game by tossing the coin once 2. If X has a uniform distribution on an
and B then tosses the coin twice, followed by imerval {a, b}, then E(X) < median (X).
A tossing the coin once and B tossing the coin 3. If X has a Binomial distribution then
twice and this continues until a head turns up. V(X) < E(X)

Whoever gets the first head wins the game. 4. If X has a normal distribution, then
Then, E(X) < V(X)

14 of 17
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108. Suppose the probability mass function ofa Xy = min{X;, X, ... Xp},
random variable X under the parameter T
6 = B, and = 0, (+ 8,) are given by Ximy = max{Xy, X, ..., Xy} and X = =¥y Xj.

” 0 1 5 3 Which of the following is true?
P (x)[ 001 004 05 045 1. (Xuy, X, X(ny) is sufficient for 8

ps,(x)) 0.02 008 04 05

2 -_}(x(,l, — X(y)) is unbiased for &

Define a test ¢ such that

continuous distel
Yl. l’z, Yn m i "'.r.
dlmbuled WI’U‘I comi

indep cntand ‘lf ’
,—o < u<coo, o>

is the Minimum Va

Estimate of o l' = 2 if all the three tosses result in tails

. : i A Y = 3 otherwise
110. Let X, X,, ..., X, be independent and identically
distributed random variables each following I;'lhe t;;nor sentity ob.d ls? ;ta (@, ﬂ),? ’jl:df
uniform (1 —6,1+8) distribution, 8 > 0. i is the posterior mean of § given -
Define i=1,2, then

S/26 RCS/16—4AE —2
15 of 17
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l. 61 > é.z ) . e X s "
2 8 <4 Consider a ragdom vector (i’) having density
3. The posterior density of 8 givenY = 3 is i—(:j.': ((x, ¥; -:-) + ¢ ((x, ¥; —%)) Then
a Beta density
4. The posterior density of @ given ¥ =3 is I. Marginal distribution of both X and ¥ is
not a Beta density standard normal.
: 2. Covariance (X,Y)=0
Suppose Xy, X3, ..., Xi afc mdepe deatan 3. %and Y are independent.
identically distributed standag Yhas,a bivariate normal distribution
random variables, and J

1. X"AX afid : areinder ', S '..- sim p sampling with replecement
: : duks, isithes hmean of the study

ng with replace-
ional allocation,
stfficient

(e Y,

90,632, .

'. a normal
ariance. Let

witk

Letd = ation |
— ey _ 3 : " aber, If we use the

gh:nz‘(y‘ | datatotest ol = po Hyp# py

I.A=2B SINCE 200%\?0!1! benecessarily rejected at e = .1

2.A<B uld be necessarily rejected at

3. Itcan happen that A = 0 but B a =.025

4, Ttcan happen that B = Obut A > 0 3. For a = .1, the information is not enough

to draw a conclusion
Let ¢(x, y; p) be the density of bivariate 4. For @ = ,025, the information is not

normal distibution with iean veotos (g) e enough to draw a conclusion

Variance-Covariance matrix C ’;)

16 of 17
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119. Suppose T follows exponential distribution 120. Consider the linear programming problem
with unit mean. Which of the following (LPP) maximize z = 3x+5y
statement(s) are correct? § 10
1. The hazard function of T is a constant e tozai-:.szy i 5

function. x>0 );; 0
2. The hazard function of T2 is a constant " Then R
fiehan, 1. The LPP does not admit any feasible

3, The hazard function of T2 is the identity ol -l
' - ere exists a unique optimal solution to
4, The hazard function of Y27 1queof

PYQ December 2016 - 17
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Set A

Key

Ol il | B |W|N

w i iw w| & w| w|bsw|lw|lw

11

12

13
14
15
16
17
18
19
20
21

22

23

24

25

26

27

28

29

30

AN W R[NP N

31 3 62 | 1,2
32 1 63 1
33 3 64 | 1,4
34 3 65 | 1,23
35 4 66 | 1,24
36 2,4

0 STATZ
3 )

3 71
41 1 72 | 1,4
42 1 73 | 1,234

74

44 1,3
45 2 1
46 3 2,3
47 1 78
48 2 79 | 2,
49 2 0 | 24
50 1 1,2
1

4 83 | 1,234
5

1 85 ;.
55 ["'i.;[ {"‘-,JL'I' 2,3

LI L

3 87 3,4
57 2,3,4
58 jgi 1

NCE 2

60 2,4
61 3 92 | 24

ENGLISH AND BILINGUAL

93 1,3
94 1,3
95 1,3
96 1,3,4
97 2,3
98 1,3
99 2,4
100 1,4
101 2,3,4
) 102 1,2,3
& 03 2,4
1 3,4
106 1,2,3,4
7 1,3
2,3,4
9 3,4
0 ,3
3,4
1,4
113 ,2,3,4
14 1,4
1 1,2
S 3
17 1,3
118 1,4
@ 119 1,4
120 2,3
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