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PART A

A new tyre can be used for at most 90 km.
What is the maximum distance (in km) that can
be covered by a three wheeled vehicle carrying
one spare wheel, all four tyres being new?

1. 180 2 90

3. 120

A 2 m long ladder ji
1.75 m. The lar

of the ladder the | c
I. sligh ss th
2. sl

e following statements is
e?

with excelle
terminal illness.
mployed, he has good

ven, it is divisible by t
d, it is not divisible b

m number of cylind
eter that can be sto
of Secmx 5 ¢

c@cti
1. 121
3 L

a vit en leaves 18
m ly n ligl
t I 0 0

“ﬁﬂ;gﬁm Trg

1

The smallest square floor which can be completely
paved with tiles of size 8 x 6, without breaking
any tile, needs » tiles. Find n.

1. .56 2. 1

3. 24 4. 48

The sum of two numbers is equal to sum of

square of 11 and cube of 9. The larger numher

is_(5)? less than square of 25. What is the

um of twice of 24 percent of the
half of the larger number?

2. 400

4. 420

ia of the same

speci is volume,

then which
1. Ssmlll > §

e fi:?,
W o C
A

in issing pattern

R e B
Wy, W USIR NET&I E—
2. ark e
3. s\‘;ec iJishtheplamfro
surrfsundi . ‘ | « 0
b g-SINCE 200P g |

Four small squares of side x are

square of side 12 cm to make a tray by folding
the edges. What is the value of x so that the
tray has the maximum volume?

I. 6cm 2, 2cm

3. 3cm 4. 4cm

11.

Two runners A and B start running from

diametrically opposite points on a circular track
in the same direction. If A runs at a constant
speed of 8 km/h and B at a constant speed of 6
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km/h and A catches up with B in 30 minutes, 1. A=B=0

what is the length of the track? 2. A=B=Z

1. 1km 2. 4km- 5 el B’_g

3. 3km 4. 2km ? —n' 2
4. A= o0 B=0

A path between points Py and Py on a level
ground is shown, and’ positions of a moving
object at 1 second intervals are marked. Which

of the following statements is corre
Py

17. A rectangular flask of length 11 cm, width 8 cm
and height 20 cm has water filled up to height 5
oL snherical marbles of radius 1 cm each

1 flask, what would be the rise

two radii perpendicul
int on the circle.

thickness, weigh
1000 holes of 5
weight of the plate (in
1. 10

3. 198

ately equal popula-
pwing interpretations is

What is the volume of soil in an open pit of size
2mx2mx 10cm?
1. 40m’

3. 0m’

Short (Helght) Tall

2. 04m’
4. 40m

uanejndod

For which values of 4 and B issinA = cotB ?

pagay (yBEm) WA
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1. There is no correlation between height and 1. The series ¥, — diverges
weight of the population an )
2. Heavier individuals are likely to be taller 2. The sequence {@y}24 is bounded
than lighter individuals 3. The series £, — converges
3. Taller and lighter individuals are more in “1“
number than taller and heavier individuals 4. The series ):',;'{;1;-— converges
4, There are no individuals of medium W
weight and medium height 26. Let Z denote the set of integers and Z,q

denote the set {0, 1,2, 3. .}. Consider the

e) but not one—one (injective)

UNIT-1 but not onto (surjective)

e, then there exists g: ¥ = £ d L be™ ear'map defined
g) =y forallyey - :

yI<é=|f(x)—-f¥

IR | f is continuous}
- R | f is uniformly ¢
R | f is bounded}

st but [im f (x) exist

wor lim x"ffﬁﬂ\ltl&lg " Brs if @ =2

- whlch converges in D"

fsgti:on[ém : SINCE Zdhﬁt;;r suct

hen the smallest positive

=/is

2. D=0, 2 2
3. —[-—11)U(12] 4. 6
4. D=(-1,1]

30. Let A be a real symmetric matrix and

25. Let {a,}u=1be a sequence of real numbers B =1+ iA, where i? = —1. Then

satisfying @; = 1 and a4+ = a, + 1 for all 1. B isinvertible if and only if A is invertible
n=1. Then which of the following is 2. all eigenvalues of B are necessarily real

necessarily true?
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6

3. B —1I is necessarily invertible
4. B is necessarily invertible

Let S ={x € [-1,4]] sin(x) > 0}. Which
of the following is true?

1. inf(§) <0

2. sup (S) does not exist

.supS)=m
4, inf(S) =m/2

Let kbea positive integer anc

Let Yir-ga,z"™ be the Taylor se
z = 0and let R be its radius of conV
Then

2. 0<R<1
4, R>1

The function f:C— C defined by f(z) =
e? + e % has

1. finitely many zeros

2. no zeros

37,

4. for cvcry

<o o\ CE zui! ms

42,

3. only real zeros
4. has infinitely many zeros

Let A be a connected open subset of R%. The
number of continuous surjective functions
from A (the closure of A in R?) to @ is:

Tl

2.0
4. not finite

g of Q contammg 1. Then

residue field R

ut(x 0) = sinx.

The set of real numbers A for which the
boundary value problem
2
L ray=0, y©) =0, ym=0
has nontrivial solutions is
1. (=%,0)
2. {V/n | nis apositive integer}
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7
3. {n? | nis a positive integer}
4R | 3. [kxe0)y = £, 05 x <n
0
43. Let D denote the unit disc given by 4. o(x) + _f:k(x, Ne(dy =f(x), 0<x<m
{(,y) |x*+y* <1} and let D¢ be its
complement in the plane.  The partial 47. Let X= ['u € C‘[U,l]|u(0) = u(1) = 0}
dlfferentlal equauon . ond dufirm i 30 > Ty

( - 1) ax?
LIS parabohc fur a

J) = f;e-u'w’az.

enote the moment of
id tetrahedron about

rougiy av

- J:ary conditions _
0, 0St<T and the intial 3. tan"‘(
:0) = p(x),

ﬂ%&zoeﬁ

f (x) . u(x» € .=
true for a suitable ke i-¢ 13

7 50. LetX; and X, be a random sample of size two
1. f k(x,y) o(0)dy =f(x), 0< x <n from a distribution with probability density

J function
1
2. ‘P(x) +-“:k(xi J’)‘P(}')dy - f(x)’ 0<x<=m fﬂ (x) = 9{—-:7’;3 ;xz + (1 s g)ie—hi’
-0 < x < 00,
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8
where 6 € {[].’ %’ 1}. If the observed values 56. Let X and Y be independent exponentia:
of X; and X, are 0 and 2, respectively, then random variables. If E[X] =1 and E[Y] =3
the maximum likelihood estimate of 6 is then P(X > 2Y|X >Y) is

1
1. 0 2. 5 1. 2.

1
2
2
3

3.1 4. not unique

sl W

A

51. X,Y are independent exponch

aw 4 random sample of size n
of size N, where 1 <n <
om sampling without

55. A parallel system consists of n

entice lim Var(@,) = ®
. . =0
components. The lifetimes of the components

are independent identically distributed 4. %1_1;510 Var(@,) =0
uniform random variables with mean 30 hours
and range 60 hours. If the expected lifetime of 60. Let Xy, X, .. be a random sample from
the system is 50 hours, then the value of nis uniform (0,38),8 > 0. Define ‘
;- i i- ‘; T, = Smax {Xy, Xy, .. Xp}. Which of the
' ! following is NOT true?
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9
1. Ty, is consistent for 8
2. T, is unbiased for R =limsup liminf apn, S = limsup hmsup A
n-—+x ~00
3. T, is a sufficient statistic =
4. T, is complete Which of the following statements are
necessanly true?
1. P<Q 2.0<R
PART C ‘R< 4P<s

owing are convergent?

62. onal numbers @ as a

e usual metric. Suppose

' bers For _—

SR NET &;1

. span{2e; — ez, 2e
{81 =€ 28 r 83, 83 = 294, ...}

z

2. 0<e<6<- nf(4e,) < inf
NN 200
3—0<E:<Ez<;=9 suy sup

4. sup(A. N Q) = sup(4, n (R\Q) i ‘3
onsider X = {(xlsin;) |0 <x< 1} U

65. Letay,, m=1, n=1beadouble array of {(0,y)|-1 < y < 1} as a subspace of R? and

real numbers. Define Y = [0, 1) as a subspace of R. Then
1. X is connected
Pi= li“minf limmf sy 1= li?{ninf limsup @, 2. X is compact
=400 —+00 m-scn

3. X XY (in product topology) is connected
4. X X Y (in product topology) is compact

529 csiR3-487-2.4
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Let f: R™ = R™ be a continuously
differentiable map satisfying

If )= fMII = llx—yll, forallx,y €
R™. Then

1. fisonto

2. f(R™) is a closed subset of R™
3. f(R™) is an open subset of R"
4 f(0)=10

rywhere except at (0,
0,0) ‘

For every 4 mmetric non-singts

matrix A, there exist8sa positive integer p.such
that
1. pl + A is positive defi
2. AP is positive définite
3. AP is positive definite
4. exp(pA) — I is positive definite

Let V be the vector space over C of all
polynomials in a variable X of degree at most
3. Let D:V — V be the linear operator given

by differentiation with respect to X. Let A be -

the matrix of D with respect to some basis for
V. Which of the following are true?
1. A is a nilpotent matrix

IN

10

80.

5
T&I58 <

S

¥ Let G be a finite abefang@6up and a,b € G
200 '

CE . orde

2. A is a diagonalizable matrix
3. therank of Ais 2

4. the Jordan canonical form of 4 is
01 0

0
0 010
00 0 1
0 0 00

3 matrix with real entries.

abh) = lem(m,n)

3. there is an element of G whose order is
lem(m, n)

4. order(ab) = ged(m,n)

For a set X, let P(X) be the set of all subsets
of X and let (X) be the set of all functions
f:X - {0,1}. Then

sI 2 pi bdegrapet 817
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1. if X is finite then P (X) is finite 3. if graph(f) is closed in X X ¥, then f
2. if X and Y are finite sets and if there is a 1- need not be continuous
| correspondence between P(X) and 4. ifY is finite, then f is continuous
P(Y), then there is a 1-1 correspondence
between X and Y 86. Letd and d' be metrics on a non-empty set X.
3. there is no 1-1 correspondence between X Then which of the following are metrics on X?
and P(X)
4. there is a 1-1 correspondence between L p1(ay) = d(x,y) +d'(x,y) forall
Q) and P(X) %y € X

[ and v the imagina

ER, |f'(x + iy)|?

84.
wACSIR NPT &S
- nomial 1. Z{X] :
if Aisu .
function 3. ClX.Y
" o e OfNCE 20

topology. Then for a function f: Unit-3

of the following statements are necessarily F ; X
5 91.  Consider the linear system Ax = b with

true?

1. if f is continuous, then - i ; '_'g
graph(f) = {(x, f(x)) | x € X} is closed -3 -2 1
inXxYy

2. ifgraph(f) is closed in X X ¥, then f is Let x, denote the n*" Gauss-Seidel iteration
continuous and e, = x, — x. Let M be the corresponding
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matrix such that e, = Me,, n = 0. Which 3. y(x) = f: xt f(e)dt + _[:(c;.— x + xt)f (t)de
of the following statements are necessarily is a solution of the given BVP
true? 4 y@) = [@—t+xf@de+ [ xtf(©dt
1. all eigenvalues of M have absolute value Ts a5 olu{[i,cm of the given BVP *

less than 1 _
2. therg_ i eigenvalue of M with absolute 95. Consider the differential equation

value at least 1 d?y dy
3. e, converges to 0asn — oo forall —~2tanx 2-y=0

b € R® and any e, defined on (-3, 7). Which among the

4. e, does not converge to 0 as n — Coif

8
hig
2. th ,
" 9 3. any solution y
3. y(0)
ify

differentiable

zaz

equation  x*—=

CSIR NET& 188"

) . (x1, %2
CH(B; RY) = {

SINCE 200905

8,5

9B}
And define J : C4(B; R?) =

R?) |u(xy,x2) =

Consider a boundary value

d?y . A
> = f(x) with boundary conditions (€
dx
y(1) =y'(1), where f is a real-valued Jw) = (61.11 uz _ By au;) dx,dx,
continuous function on [0,1]. Then which of 0x, 0%, 0%z 0%
the following are true? Then,
1. the given BVP has a unique solution for
every f 1. inf{J(w):u € C4(B: R} =0
2. the given BVP does not have a unique i il
solution for some f 2. J(w) > 0, forallu € Cig(B; R")
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3. J(u) = 1, for infinitely many
u € C4(B; R?)
4. J(w) ==, forallu € C%4(B;R?)

98.  Let ¢ be the solution of the integral equation

99, eal-valued polynomial

a;x? of degree
ion of the

ollowing statements

mial function of degr
mial function of degre
+ 2a; = 0, then y'(
2a; = 0, then y

4. meRR, with

101. LetX = {u € C*[0,1] | u(0
I:X — R be defined as

1
10e) = f W2 - u(©)?)de
0

Which of the following are correct?
1. I is bounded below

2. I is not bounded below

3. I attains its infimum

4. I does not attain its infimum

102. For f€C[01] and n>1, let T(f)=
Ero+3rw+gzir (D)) ve an
approximation of the integral I(f) =
fal f(x)dx. For which of the following

functions f is T(f) = I(f)?
1. 1 +sin2nnx

Which of the following are true?

1. E(Xy) = E(S,) for sufficiently large n

2. Var(S,) < Var(X,) for sufficiently large n
3. Xy, is consistent for u

4. X, is sufficient for u
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105. Let Xy, X,,..., X, be a random sample from 3. 4 and 2 are in the same communicating class
fo(x), a probability density function or a 4. 2 and 5 are in the same communicating class
probability mass function. Define s2 =
ﬁ? TP (X; = X2, where X, = ;I;Z?n Z. 109. Let S be the set of all 3 x 3 matrices having 3

2. : i eniries equal to 1 and 6 entries equal to 0. A
Then s; is unbta;zd for @it matrix M is picked uniformly at random from
8 fs(x) = 8—8_;?' x= 0!1|2r e and B >0 the set S, ThEn

£ 1. P{M is nonsingular) = ﬁ

106.

P(A) = 0.2
P(ANB) =0.1
P(BNC) =0.1
Which of the,

1)%}
2)%}
are correct?
X+Y .
then === is N(0,
dent N(0,1) t

©-and Y are independent
\ 3. X + Y is Poisson with parameter 6
4. X — Y is Poisson with parameter 8

O Wik wnie
@wltn O == S
S win e
@DIWw o nik

Which of the following are true?
1. 3 and | are in the same communicating class
2. 1 and 4 are in the same communicating class
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15
113. Twenty identical items are put in a life testing l. c=4£2
experiment starting at time 0. The failure times
of the items are recorded in a sequential 2. (S Xi X{) € follows a chi-squared
manner. The experiment stops if all the items distribution
fail or a pre-fixed time T >0 is reached, 3, ‘or(z(—1xi X{) ¢ and .gt(z?zmﬂxi Xit) y)

whichever is earlier, If the lifetimes of t’ne items
are  independent
exponential random variak mean

where 0 < § < 10, thefiWhich of thesfollo T A=
statements are cQ g “ ?'

are mdependently distributed for 1 < n, <

=

K ESHENE TS5

of the

50“;::’-;!;8 . - sion problem

- BLO)= il
& Elfg) =u SMCE ZM ¥ l.id. N(0,6%) random
3. Var(¥) may be less Vi) in sBme By and f3, are the least square

cases

4, Var(?*} = Var(¥z) it all the group meant
are same Yok

Ors of B, and B,, respectively, then
which of the following statements are correct?

E(B) = B,

E(Bz) =f,
Var(f,) > Var(f,)
Cov(By,f,) <0

1i6. Suppose Xy, ..., X, are i.i.d. random vectors from
Np(0,Z). Let £ € RP,E(TL, £X, Xie)=
cand E(TL, X; X}) = A

Which of the following statements are
necessarily true?

B
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16
120. Let X4, X5, ..., X, be a random sample from an 1. the distribution of T, is independent of F
unknown continuous distribution function F under Hy
with median 6. Let T;, count the number of i 2. left-tailed test based on T, is consistent
for which X; > 0. Consider the problem of against H,
testing Hy:6 = 0 against Hy:0 = —1 based 3. left-tailed test based on T, is unbiased
on the test statistic T,. Which of the against H,

following are true? 4._left-tailed test based on T;, has the p-value
observed T;,] under H,
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BOOKLET CODE B 41 1 83 1,2,3,4

Q. No. Key 42 3 84 1,3
1 3 43 3 85 1,3
2 1 A4 1,3
3 2 1
4 4 3,4
5 1 1,3,4
6 2 1,4
7 2 2,4
8 i 2,3
9 1,2,4

32 2 116 3

33 3 117 2,3
34 4 118 1,2,3,4
35 3 119 1,2,4
36 4 120 2,3
37 2

38 1 80 1,2,3,4

39 2 81 1,3

40 2 82 1,2,3
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