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P ART ' A 5. Consider 3 parallel strips of 10 m width

running around the Earth, paralkel to the

equator“ A, at the Equator, A; at the Tropic

of Cq and Aj at the Arctic Circle. The
I. A pyramid shaped toy:is mad. ight order of the areas of the strips is

plamngcublc - of : ' <A< Az 2. AFAP> As

W ; 4. ApA> Ay

efore (x —4) = (x — 4)(x+ 4)
I mg (x — 4) from both sides

%) Then x=-3

Which is the wrong step?
I. 1to2 2. 2to3
1. 60 2. 50 3. 3to4 4. 4to05 .
3. 40 4. 30 pe]el®
s '-\'I-.\ " LU
‘w Q*‘_ "M;\-
Lo WA
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“10. From a group of 40 players, a cricket team 1. Number of gold medals increased
of 11 players is chosen. Then, one of the whenever total number of medals
eleven is chosen as the captain of the team. increased

The total number of ways this cen be done. . Percentage increase in gold medals in
2010 over 2006 is more than the
corresponding increase in total medals

, on-gold medals bgether

ouatemthe Western Hemisph:re
4. You are in the Southern Hemisplere

Based on the graph, which of the
following statements is NOT true?
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16. A single celled spherical organism contains j/[f NS

70% water by volume. If it loses 10% of its eF=1
water content, how much would its surface o
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PART 'B' . h(i) 2

matrices. For which choices
below, do Image(T) and
have respective dimensions 2

SNZEero er )

B e e v, 2 B4 et sch th

oo ocoDOoCoOoOOC

F OO0 % # OO0 ® %

P OD * OO *x OO K X *

* Q.

*|

CSIRNETEI

ben X n mai ces. W ich of the

L=

.
SCTIES

Let A be an m X n matrix of rank n with
real entries. Choose the correct statement.

. Which of the following is a i
“‘gy Whigtat e 1. Ax = b has a solution fir any b.

transfgrgtgnon ﬁf!?m u 2. Ax = 0 does not have asolution.
a f (.v) = Pl 3. If Ax = b has a solutior, then it is
gl FTR unique.
- x_ xy ' 4. y'A =0 for some nonzro y, where '
b g (z) = Ne J’) denotes the transpose of the vector y.
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. Let V be the space of twice differentiable

J(ﬁmctmns on R satisfying UNIT -2
v R by 1) 5
DeﬁmT V - R* by = 3 Py be the open disc
('O, £O). | ' /in W, with,centre a _im(n.cr)and

3. {(ny)ela x>
4. {(x,y)eR%x > 0}.

the space ot‘ solutlous of Ax = 0%

mo “
4. bothgandhareldmtlcall)'m“alw
L 7 5 13 the zero function.

3. 33 403
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~36. Let D be the set of tuples (W, ..., W1g), 42, Letf:R - Rbea polyngmml ofthe form
where w;€{1,2,3}, 1 <i < 10and f(x) = ag + a;x + ax* with
W; + Wi4q is an even number for each i ag,a1,a; € R anda, # 0. If
with1<i<9.

Then the number of elefments £y =.f f(x)dx — [f(—i) +f(1)]

IE;l . ?-'IEZI 1
|Ey = 8lE;,|

ution of the

parameter, has ’ ” H
1. only one characteristic nunber 2. y=xsin(x+ ';)
2. two characteristic numbers 3. y=x

3. more than two characteristic numbers 4. y=x _+.%

4. no characteristic number -
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46. The initial value problem ./ﬁ Assume that X~ Binomial (n, p) for some
y' =2.[y, y(0) = a, has n>1and0 < p < 1 and Y~ Poisson (1)

1. aunique solutionifa < 0 for,some A > 0. Suppose E[X] = E[Y].
v nosoluuomfa>0 _ Then

3 =

4

the two extreme slots l_S_

1. 10/6. 2. 10/3. =il 5

3. 1/6 4. 6/10. LetS X1 +X;++Xpand N =
inf{n > 1: 5, > 1}. Then Var(N) equals
L L 2. A
3. B 4, oo,
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55. Suppose there are k strata of ¥ = kM units ~ 58. Consider a Balanced Incomplete Block
each'w;th size M.. Draw a sample of size Design  (BIBD)  with  panmeters
ny with NPW from the i** stratum (b, k,v,r,4). Which of the folowing
and denote Jithe sample mean of the anot_possibly be the parametas of a

1s unbiascd but ¥, is rot unbiased
or the population mean.

¥s 1S not unbiased but ¥, is unbiased Y _
for the population m $9. Let Xypan:, Xolbe a tandom sample from
Both , are unbi and know

El

normal dist

owing is”

ements 1.)
5 Y2 . ¥
2 11(y1+z+3 Y 4 2. I+E'__
3 Y1+y2+y3 ¥ .
6 < I . « X
4 3t2yatys ® n
10
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PART IC! 3. a matrix of rank two.
- 4. anon-zero skew-symmetric matrix,

vector  spaces
'ncar transformaticns

' 5) 0ifand only if

SINCE 2§

almeartransformatxon

63. Let S be the set of 3 X 3 real matrices 4 suchithat B = (v, .., v} is a set of
1 0 0 mmly independent eigenvectors of T
withATA=(o 0 o). Then the set S Then
. 000 1. The matrix of T with respect to B is
contains diagonal. '
1. anilpotent matrix. 2. The matrix of (T — S) with respect
2. amatrix of rank one, to B is diagonal.
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3. The matrix of T with respe:t to B is 1. Aissingular.
not necessarily diagonal, bt is upper 2. A=A
triangular. 3. Trace (A) = n—2.

=1.

1x. F o D denoles the total Vax
Vhich of the following 3 =
2 . 4 Ex

. = @y is convergert.
he s n=2 @% is convergert,

The series 37 ,(—1)"a, is

Let u be a real n X 1 vector satisfying R

u'u =1, where u’ is th ;
Hu i 13 the transpose of 4. ag Which ofthe following sets in R? have

=] - 4 i h
(I))r‘:li::e 4: ﬁf 2uu’ where I is the n* positive Lebesgue measure?
identity matrix. ~ Whict of the Fortwosets A,B S R%, A+ B
following statements are true? [ {a+b |' A b ;3} ]
= {a aeA, be

PYQ June 2015 - 10
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3- Ifzm=o a-n-l BxiStS, then limn_,w s-n

L S={xy|?+y*=1 If 2o
o ists, then limpe0 S

2. s={EY |2 +y*<1} 4, ta;i::lsts o
3. S={xMx= y}+ () ix= o
4. PF |

76.

79. Let f be an ="="'."-"f".-_
the open unit disc in'C
if

s -ofﬂl real valued
functions on:Rs
} isalinearly

nctions on R.

it functions belong to ©.

=0 1.
2.0 for all ze(—1, 1) ’i

e 2 continuous func ion
x)|dx < eo.

7 X n invertible matrix an

ict in B Then

Yely®dx =

e —

)eSaTr= i '

N CSIR NET

78n _; ' 1 I
8 > 1' la Sh = : o1 e a maximes ideal. e
E?&?ﬂ)ﬁoﬁng statements are 1 3. The setof all functions vanishing at
1. Iflimye Sy €Xists, then Y=o dm both 0 and 1 is a prime ideal.
exists. ' 4. If fec([0,1]) is such that
2. Iflimy_e Sy exists, then Tim—o Om (Fe) =0 forallxe[01]
need not exist. for somen > 1,

f(x) =0 forall xe[0,1].
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82. Let p be a polynomial in 1-complex Then which of the following are true?
variable. Suppose all zeroes of p are in th: . ooa(j)=j forallj, 1<j<5.
upper half plane H = {zeC | Im (z) > 0}. 2. o7'(j) = o(j) forallj, 1<j<S5.

The set [k o(k) # k} hasaneven

or equivalently positive semi — definite)

permutation (one-to-one and onto function) Q=\CeC: [C 1 C
such that & i 3

o) S0o() Vj1sjsSS.
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is non negative definite 3. weak minimumifa >m
4, strong minimum ifa > 7w

SN T

scond order pamal differential

93. The extremal of the functional zqumenuxx+ Xuyy = 0ie
f: (y'% — y®)dx that passes through 1. elliptic for x > 0
(0,0) and (a,0) has a 2. hyperbolic for x > 0
1. weak minimum if @ < 3. elliptic for x < 0
2. strong minimum if @ <7 4. hyperbolic forx < 0
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9% Facenaibinmy coliinualdy-deTimmitighie Jé or the integral equation y(x = 1+
; 4 I': K(x,t)y(t)dt with kernel

function f, which of the followx gi
general sollmon of z(px = q;

105. Suppose X has density f(x | &) where & i
0or 1. Also,
f(x]0) = 1if0 < x < 1, and 0 otherwise,

f(xI1) = sz if0 < x <1and0
otherwise.
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To test Hy: 8 = 0 versus Hy: 0 = 1 at level 1
a,0 < a <1, the Most Powerful test 0
rejects Hy if X > 1 —a. £= ' 0
rejects Hp if X < a. 2\ 1, 0

,0) =20 (22) + 0.1 p(x - ),
-m(ﬂ(m and o>0 are
unknown parameters and ¢ denotes the pdf

108. Consider a Markov Chain with state space of N(0,1). Let Xy, X5, -, X, be a random
§=1{0,1,2,3} and with transition sample from this probability distribution.
probability matrix P given by Then t?whlch of the following is (are)

correc

S$/15 CRS/2015—4CE—2
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This model is not parametric.
Method of moments estimators:for 8
and o exist.

B me

matrix of rank (n —

116. Let = ((0;;)) be an nXxn symmetri

114. Let- ¥1,Y2,Y3,Y, be ii.d standard namal and positive definite matrix such tha
vax_'lables.. Wch of the following has oij # 0 for all i, j. Which of the followin;
Wlshar;dlsmbution with 2 d.f.? matrices will always be the covarianc:
. [YI +Y: Yi+ Yf] matrix of a multivariate normal randon

Y2+Y: Y4V vector?
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L3
2. The matrix with the (if) th eleme a random sample
(i) th elem ) ﬁ'om the bivariate

aj; for each i, .

go]umn vector (Y” Y2, ) an

;E}‘., Y.. Which of the followir

correct?

1. IfE(c'Y) = 0, then all elements of ¢’
are equal,

2. The best linear unbiased estimator of
1~ fais¥y + Y,

3. The best linear unbiased estimator of

) ﬁl—yg isY,— 7.

! linear functions d, 1, + ... +

are estimable. - St
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Qn. Set C Key Qn. Set C Key Qn. Set C Key
1 1 42 3 83 1,3
2 2 43 3 84 1,2,3
3 3 44 3 85 2,4
4 4 a5 2 26 1,234
5 4 3 87 2,3
6 2 47 2 88 1,3
7 4 _ ' 89 1,2,4
8 1 ‘& I , IS 90 3
5 = = . . 2.3
10 - ('S 5 . Cl:s~ _ 1
11 4 52 1 93 1,2
12 53 1 2
54 2 :
55 1
5 4 56 2 97 1,
16 7 3 12,
17 : 3
1C
1 101 2
2 102 _
1 103 :
3 104 %_
3 105 :g
2 106 2
3 1 | 10 |T794 ]
| 3 1, | ac .
68 1,2 j .
2 69 1,3 4
g 4 1 2,
1 1
B 72 1. .34 —
3 CSIERNE 169155 4
33 § 74 1,34 115 2,3
34 w75 | 2 1 2.4
35 - 7 2,4
36 2 77 - 3 118 1,3 |
37 2 0 119 1,2,34
38 3 79 1,2,3,4 120 3,4
5 > =
40 3 81 2,4
41 4 82 1,2,3
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