CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 8075791772

Email: cmscsirnet@gmail.com sr. No. 4 6 9 9
E | | SUBJECT CODE BOOKLET CODE
June 2017
2017 (I)
MATHEMATICAL SCIENCES @ g
TEST BOOKLET
Time . 3:00 ffours Maximum Marks: 200

dred and twenty (20 Part*A"+40 ultiple

uestions (MCQs). Yeu are required to answe

from part *A' *B' and *C" respectively. [f more'th
ns are answered, only first 15, 25 and 20 questions i
vely, will be :aken up for evaluatlon

quisite
equest the
: answer sheet’
have been appended
> your Roll-No., Nan

' 2rries 2 marks) [
respcctt *lv. Ther be negative marking @
arks in Pa NTONE S0SWE
lelow each 8,

quesﬁcn the cor

A il IS O 5 ML 1L ...;..(L nsSwe A IECL, T4

over the 'u":f‘;:.-_.-. MR answer sheet to the inwi ¢ and retain the carbonles
DL fo DUT T'é lj;\ i )

Candidates who sit for the entire duration of the exam will only be permitted to carry

their Test booklet.

I [ have verified all the information
filled in by the candidate.

NAMC treenie e e
Signature of the Invigilator

S/08/RSC/17-4 AE—1A

PYQ June 2017 - 1



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

PART 'A’ A shopkeeper sells a file and a notebook 10f Rs
27 to the first customer, a notebook and a pen for.
Rs 31 to the second customer and a pen and file

. Nis a two digit number such that the product of - for Rs 29 to the third customer. The prices of the

its digits when added to their sum equals N. The items are rounded in rupees. Which of the
unit digit of N would be 7 following inferences is correct?

l;. 1 2. 7 4. The pen is the costliest of the three

i T A 9 2 The file is the costliest of the three

Che notebook is the costliest of the three
ceper sold the different items to
ers at different rates.

1 IfP+——1andQ+——

LHIII ‘»4'

covered by tiles of
T d nally oppos :
be left uncovered. How

size 2m X
of size 1m x

% 1,C5
,B=8§,C=

et i e Ji. to compiete 1# itting tand’is wrapped arou;ld the
\lmthgut breakmg_thet es or.overlappin; Nc E o A wilir bangp\:'hose-len gl is
2: 7 15 n.@ 5 ata certain height over the first
3 8 ‘A group of humar: beings attempt to pass

unde; the longer band. Can they walk under it?
(Earth’s circumference is roughly 40,000 km.
The height of human bemgs is between | & 2 m)

4. Impossible to cover

. If4-2-—)26 73-97§ 3\,3—)16

then 62 —> . ; ;gs
; gg . i ;; 3. Can not be determined
: 4 . 7 4. Only those with height less than 1.7 m
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12. L is the tallest and eldest of a group of five 17. A cylindrical cake is to be cut into 16 equal

people K, L, M, N and P. M is elder to N and pieces. What is the minimum number of cuts
shorter than K. M and P are of same age and P is required to do so? .

taller than K. N and K are of same height and K L. 9 2. 3

is younger to P. Which of the following % 8 . 4. 5

inferences is certain?

. Pistaller than M 18.. The shows a cubic block of marble
2. Nis the youngest Teliied. aving a planar fracture. What is
3. NiseldertoP m namber of slabs sized 20 x 20 %
4, NiseldertoK : & el from this block avoiding

13.

14,

d but-dépen&em-_ onn
{ but independent of n

'gh! some fish. No &
n 20 fish. @ nu

o STR NET fabintn

g Who scored 50% in
ofed more percentage of
ingtheir M.Sc. exam.

16. If NETI14 & NETIS.2
that their sum = 157229,

be : = .
L 15 2 o 3, -Fwo students scored the same percentage of
3. 25 4 72 marks in their Pre-Ph.D. and M.Sc.

exams.

4. The student who scored maximum in
M.Sc. is the only student to get maximum in
Pre-Ph.D. exam
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20. With reference to the right-angled triangle 1. O<a<e 2, O<a=ze
shown, what is the value of sin(A)cos(B) + ; 1 1
cos(A)sin(B)? 3 D=og< = 4, 0<ac< 3

24. Letf:R - R be defined by
) (X if x#0

if x=0

5 mek(A)=1 4
_{-(1:_.

Z_ alnn | 28 Let A and B be real invertible matrices such
o~ that AB = — BA. Then -
is convergent if and only if 1. Trace (A) =Trace (B) =0

| 2. Trace (4) =Trace (B) = 1
3. Trace (4) = 0, Trace (B) = 1
4. Trace (A) =1, Trace (B) =0
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29. L.et A be ann X n self-adjoint matrix with
eigenvalues Ay, 4y,

Let [IX]lz = VIx;[2 + -+ xy[? for

X = (%1, %) €C™. 33. Let C denote the unit circle centered at the
Ifp(A) = ag] + a,A+ -+ a, A" then origin in L.
SUPjxp,=1 IP(A)XII; is equal to

11+ z+ 72*|%dz,

max{ag+aik +

eigen'val of A are

I- —ﬁ" 3,"'30 / I ' ".' S .. .
2. 4,31 2. [ isa polynomial ) )
- 3. f can be extended to an entire function
3. 4—4£V3 4 fQ)eRforallxeR
4 4‘: "'2 i 2\/7 - &
oM
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37. Let S be the set of ai! integers from 100 to 999

Lou@t)= 1- e t(1 - g(xe")
which are neither divisible by 3 nor divisible 2. u(xt)= 1+e'(1-g(xe"))
li»y 5.4'81;& number of elemzents :;g is 3. ut) = 1-e~t(1-gxe™)
3. 360 4 240 4 ulnt)= et(1-glxet))
38. The remainder obtained when 167%'® is 43. Supposeu €L 2(P), B is the unit ball in

divided by 9 equals
o1

i ded L i‘ iSUﬂ que .
al but not a maximal ideal 2. there are exactiyby
a eal but not a pﬁm ideal 3. there are exact!
@ prime ideal nor a maximal ideal 4.

atinuous map. Cheose

fis'agopmsubut_@f
inded for all bounded

solution of the partial different
Eeunﬁon n of the pa _ ; o

U —xu,+1-u=0, x€R, t>0
subject to u(x,0) = g(x) is

&
H
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8
46. Let ¢(x) be the solutionof 50. X1,X2,--\§;ﬁ_[ef"dindependentb 1 iden;ically
¥ gx-t = distributed random  variables having
e t)dt=x, x>0.Then ¢(1) [
Jy vals e common density f. Assume f(x) = f(=x)
o for all x€R. Which of the following
. -1 2. 0 statements is correct?
| 2

w4 X,) = 0 in probability

with constant magnitude
omentum but varying

ice polar angies 8,9, wi
n the downward vertical

drawn. The prohablll
drawn is black equals

. 8% g1, -x8
1 3 XS0
L Y00 2. Y/eo fx; 0) = 1?(8) % . . <o
2 3 4. 2y with 8 > 0. Then the method of moments
estimator of @

1. does not exist

e E?:ltxl_uz
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A of the following statements is not true? 4

. n

15 z?’l(xi_f}z - . .

) — 1. The sum of squares identity is
"B Tl (X-1)? SStotat = SS treatment + SSerror

2. Sserror"'gzxzn(a-—l)
54. LetXy, X5, X, forn =5 be arandom s

sampfe from the distribution with probabilit Under Hy, —3%=2—— ~ Fa—1n(a-1)
density function ety

roi)= n(a—1) (¢ +na?)

55.

e HEIMROde| _
g a6 GER N
-, S\Qt‘ are. inSOB e 59, _ifi
icallys, distributed as N(0,07), Squa
ndently and idg‘STM
distributed as N (0,8%);, 1; and &;

independent for all £-and j. "Oigiglal Pfandomised block design (RBD) but
the " treatment effect. 'Suppose oot am LED

SStotatsSS trslatmem:: SSerror are total sum 4.  abalanced incomplete block design
of squares, total treatment sum of squares (BIBD) but not an LSD '
and error sum of squares, respectively.

Totest :Hy: 62 = 0 vs Hy:0f > 0 which

CE 20082

mpletely randomised design
btit not an LSD
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62. Fora,b € N, co
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Consider the LPP: 1. {d,} converges for all values of a and b
2. {d,}convergesifa<b
3. {d,}convergesifa=>b
4, {d,}convergesifa>b

Minimize ctx subjectto Ax = b,x 2 0,
where

L R A (%)

(2,-1,1,—9,0) and 63. Let {a,} be a sequence of real numbers
c=(e,—1,1,—7,U),

satlsfymg z,mlaﬂ an_,[ <o, Then the

x = (xy; Xz xaa X4 X

%m @av p

gonsider the Seq“S? 06
" NCE 204

b
for n > a, b. Which of the following
statements are true? As n — o,

+13‘+ 17% —19* = 0 has

no real root

only one real root
exactly two real roots
more than two real roots

g dayibl =
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is pgiven by
f(x) = ayx?+ayx3 + -+ ayx3, where
X = (X1,X,**,Xp) and at least one a; is not
zero. Then we can conclude that

1. f is not everywhere differentiable
2. the gradient (Vf)(x)=#0 o,

correct?

1. Tisinvertible

2. 0isan eigenvalue of T

3. There is a basis with respect to which
the matrix of T is nilpotent.

4, The matrix of T with respect to the basis
(Li+x,1+x+x31+x+x2+x3}
is diagonal

11

r

72.

Let m, n, r be natural numbers. Let A be
an m X n matrix with real entries such
that (AA")" = I, where I isthem X m
identity matrix and A" is the transpose of
the matrix A. We can conclude that

1. 0,2and4are
determina

besa real Hilbert space and M € H be
aiclosed linear subspace. Let x, € H\M.
Let Yo € M be such that
llxo = yoll = inf {llxo — ¥l : y € M}.

Then

1. sucha y, is unique
2. Xo 1 M.

3. Yo 1M

4 T yo .L M
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12
3 1 2 1. acircle.
77. LetA=|1 2 3|and 2. aline.
2 3 1 3. aline passing through the orlgln
Q(X) = X'AX for X € R3. Then 4. aline not passing through the origin.
1. A has exactly two positive eigenvalues 82. For which among the following functions

2. all the eigenvalues of A are positive
3. Q(X)=0forall X € R3
4

: __ defined on G = C\{0}, is there no
Q(X) < 0 for someXiE RY o

of polynomials approximating

Consider the matrix

stn(wx)'z)

MS‘I N CE 250 Mg;ﬁ::e fol e ings are principal

1, all integers

2. all evenintegers
3. all odd integers
4. all integers of the. form 4k + 1, k € Z

- 2. Z[x]
(Z/ GZ)[x] 4. (2/77)[x]

86. Let G be a group of order 125. Which of the

81. Consnder the M&bius transformation following statements are necessarily true?

f@) =2, z€C z#0. IfC denotes a 1. G has a non-trivial abelian subgroup
circle with positive radius passing through 2. The centre of G is a proper subgroup
the origin, then f maps C\{0} to
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13

3. The centre of G has order 5
4. There is a subgroup of order 25 ——
87. Let R be a non-zero ring with identity . . i
suchthat a? = a forall a € R. Whichof ~ °1+ Consider the solution of the ordinary
differential equation

the following statements are true?

L There is no such r ng "')’ '*'Jf o+ 2}' subject to

pological space. Let A€
. Forx,y € A, definex ~y
cted subset € € A sucht
€ A, define
y ~ x}. Then

X =Yy

al equation

u(yx)forx>0y>0
areopen in thesubspacetnpnlogyon 3. u(l 11) =3, u(13 -)=7
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14
r
94. If a complete integral of the partial x =2 is equal to
- differential equation | 1 , e
. (p2+ 2) i - _2 o _a,i ) . > \’2_
- IR PR YT 3. 2 4, 2

15 of the form A = h(1

: [1@) — (DLf)(h),
@) (h) - (Dxf)(R).

ey () + ey(h).
flx + ), tien

N0y -' alcmg the curve
i the extremal y=y(x)
g curve y = (x) along which

point B(xy,y;) slides at an

97. Lety(x) be the solution of the integral
equation

y(x) = x — [, xt?y(t)dt, x> 0. ; 1:34 i: :}%
' Then the value of the function y(x) 3t
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15

100. Let B be the unit ball in R% Let u € 1. §[Tdt=0
C2(B) be a minimizer of
n
2. 6 f Z Padqe =0
I(w) = f (IVul>+ fu)dx+ f a u?ds _ &=

the varied motion is such ;."'- |

Here T,V and E represent, respecnvely the almost surely

kinetic energy, the potential energy and the _

total energy. If &(A) denotes the ; sup {X1,X3, ..} = 2 almost surely
infinitesimal change in a variable 4, and p, 4. inf{X;,Xz, ...} = —1 almost surely
and ¢q, (a¢=1,2,..,n) represent the . p

generalized momenta and generalized
coordinates, respectively, then
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105. Let{X,}bea Markov chainon {0,1,2, ...} 3. The maximum likelihood estimator of
with 8 is a function of a sufficient statistic
" 2 % 4.  There does not exist a uniformly most
Poo = 5’- Por =3, Pier =73 Py=1=3 powerful test for the following testing
i 2 1,P; = 0 otherwise. problem: Hy:0 =0 vs Hy: 6 # 0

Which of the following statements arey
correct? 109. Cons;der the problem of testing Hy: 0 = 1 vs

{Xn} is recurrent H; 8 == 5 Where 8 is the mean of a Poisson
{Xp) istransient g ‘randorm __::_ Let X and ¥ be a random

l

2
3
¢

106.

llows an exponential distribution
L > 0. Fix a > 0. Defing

(k + Da,

distribution

Rt | R NET
108.

f(x;6) =-;-e"1¥ L[S

#eR.
Which of the following statements are . _
correct? 111, Let Xy,Xp,..,X; be i.id. random variables
. . -~ . with common continuous distribution function
X 'I‘l}e :naxlmum likelihood estimator of F(x - 6,) and let Y, ¥ ., ¥, be i..d. random
0is ;E?:: Xi. variables with common continuous distribution
2, XL.X; isasufficient statistic for 8 function F(y — 8,). Consider the problem of

testing
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Hu: 81 = 82 Vs H1:6x> 82.

Let Ry, Ry, ... R7, Rg, R, ..., Ry4 be the ranks of B=
X1, X3, .., X7, Y1, Vs, ..., Yo, respectively in the
combined sample. Define

¥ 14

E(e) 0and D(e) = azln ,p<n.
h= Z B o L~ ZRJ' \Let / be the solution'of X"Xp = XTY.
i=1 j=8 Which of the following are true?

Which of the following statements are true? _ _ .
f CTB is estimable then CTf is the best

. E(Ty) = E(T;) under H iased estimator (BLUE) of CTS
2. E(Ty) = 52.5 under Al nes erric functions are.
3. T, cannot be 27 STA if Rank (X) >p.
4. Ifweuseri d test based, or 1 - i
the obseryedvalue T; = 77issignificant at ions arenot estimable.
P LS - B)(n =, isan
Ina bal%.- ' unbias .‘mator __
home t over 380
followi cy.dis! 114, 4. Let X, and X, be in bles
um 1 2 |3 |4 |5 each havmg N(u o :
[ > o and A=
F y 1192 91 [50 | 19]7 = ﬂ!
of " the wi

M - yred by home teams

A9, t i

y ribution if andenly if g = 0.

0 tri is Poisson. PTG y

%o the value of the y?
¢ for gc of fit is 1.27. Given

M =164, = 1.15, X3 956 = 12 z

11, thich of the fol 115.
Are true a
\.‘r : - : k
] ogn. gcrodazs evel of # of the folldWing
I ]ﬁq, + x"'
4,
. % +sz
Consider the model WK +¢, 3. I N C szggg a fini ation of size N. Let
V1 ean based on a sample of -
}’z simple random sampling with
where ¥ = 7|, X = ((xy)) replacement (SRSWR) scheme. Let T, be

e the sample mean based on a stratified

random sample of size n where the samples
are drawn from each of 4 strata using
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18

¥ :
SRSWR scheme under proportional 1. an increasing function for all @ > 0
affocation. Then which of the fulluwmg are . adecreasing function foralla > 0
sufficient conditions for Var(7,) =Var(T; 3ap, ar 1mreasmg function for some a > 0

ncomplete block design
arameters b, v, r, k, A where each
lmkmmwofa_
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.No. | Key 31 4
1 4 32 3
2 1 33 3
3 1 34 2
4 4

5 4 6

6 3 3

7 4 8

8 4 &\.\' 4
9 3 Q-. 40 3
10 @ 2
11

12 1

13

14

15

16

17

18

19 3

20

21 c‘,

22 4 ,('

23 3 4;

24 3 3 ) 55

25 3 56 4
26 1 57

27 2 4
28 1 59

29 2 60 3
30 2 61 | 23,4

STA

ENGLISH AND BILINGUAL

62 2,3 93 1,3
63 3 94 3,4
64 | 1,2,3 95 1,3
65 3,4 % | 1,34
4 97 4
2 98 2
99 3
1, 100 1
70 ) 101 | 1,3
71 2,3 ’2,; 02 | 1,2
-PP 2,4
4 1 2,3,4
10 2,4
06| 23
78 13
8 | 34
9 | 14
01 234
111,234
120 | 1,2,3,4
1 1,3,4
1,3
Q" 15 | 1,4
SEE
1,4 @ 117 | 1,2,4
87 2,4 118 | 3,4
1,4 119 | 3,4
39 : 120 | 3,4
1,3
91 3
92 2,3
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