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Instructions for the Candidates

- Write your Roll Number in the space provided on the top of this page.
. This paper consists of one hundred (100) multiple choice type of questions. All questions are compulsory.
. At the commencement of examination, the question booklet will be given to you. In the first 5 minutes, you are requested to open the

bookiet and compulsorily examine it as below :

{i) To have access to the Question Bookiet, tear off the paper seal on the edge of this cover page. Do not accept a booklst without
sticker seal and do not accept an open booklet.

(i) Tally the number of pages and number of questions in the bookiet with the information printed on the cover page. Faulty booklets
due to pages/questions missing or duplicate or not in serial order or any other discrepancy should bs got replaced immediately
by a correct beoklet from the invigilator within the period of 5 minutes. Afterwards, neither the Question Booklet will be replaced
nor any extra time will be given.

(iii) After this verification is over, the Test Booklet Number should be entered on the OMR Answer Sheet and the OMR Answer Sheet
Number should be entered on this Test Booklet.

. Each item has four alternative responses marked (A), (B), (C) and (D). You have to darken the oval as indicated below on the corract

response against each item.
Example: CA> @ (&> (DD where (B) is the corect response.

. Your responses to the items are to be indicated on the OMR Answer Sheet under Paper — |l only. If you mark your response at any

place other than in the ovat in the OMR Answer Sheet, it will not be evaluated.

. Rough Work is to be done in the end of this booklet.
. If you write your Name, Roll Number, Phone Number or put any mark on any part of the OMR Answer Sheel, except for the space

allotted for the relevant entries, which may disclose your identity, or use abusive language or employ any other unfair means, such as
change of response by scratching or using white fluid, you will render yourself liable to disqualification.

. You have to return the original OMR Answer Sheet to the invigilator at the end of the examination compulsorily and must not carry it

with you outside the Examination Hail. You are however, allowed to carry original question bocklet and duplicate copy of OMR Answer
Sheet on conclusion of examination.

. Use only Blue/Black Ball point pen.
. Use of any calculator or any electronic devices or log table etc., are prohibited.
. There shall be no negative marking.
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MATHEMATICAL SCIENCES
Paper-1i

Consider the set E = {cos nn +sin n_37£

ne N}. Then supremum of E = and
infimum of E =
(A) 1and -1

(B) _\/_5_1 and 1_J_§_

2 2 2 2

LetE = {x1, x2,...,xn,...} be a countable subset of an open interval (a, b). Let {Cn} be

a sequence of positive numbers such that ECn is convergent. Define f: (a, b) > R as

f(x)= > C, . Then which one of the following is false ?
Cp<x
(A) fis monotonically increasing on (a, b)

(B) tis discontinuous at every point of E
(C) fis continuous from the right at every point of (a, b}

(D) fis continuous at every point of {a, b) \ E

. Which of the following statements are true ?

i. I fis a bounded real function on [a, b] and f2 is Riemann integrable, then f is aiso
Riemann integrable.

ii. Let f be define on [a, b]. If f has a local minimum at a point x €(a, b) then f is
differentiable at x and f'(x) = 0.

{A) None of i and ii is true
(B) Onlyiis true
(C) Only iiis true

(D) Bothiandii are true




2
4. Let, forn =0, 1, 2,...define function fn(x) onR as f,(x) = ﬁ and let

+x%)

) 0 if x=0

X) =
1+x2 if x#0,

Then which of the following is true ?

(A) The series converges pointwise to a function f(x)
(B) The series converges uniformly to f(x)

(C) The series does not converge for any non-zero x

(D) The series converges pointwise to the function g(x) =1 + x2 for all x

5. Let X = (Q, d) be a metric space where Q is the set of all rational numbers and d is the

usual Euclidean metricand letE={xe Q |2 < x2< 3}. Then which one of the following
statements is false ?

(A) Eis closed in X (B) E is bounded in X
(C) Eisopenin X (D) E is compactin X

6. Which one of the following iinproper integrals are divergent ?

_ ]9 dx
. 1(1+x)& and
T dt
ii. _[
1 (t+Dlog(1+1)
(A) Bothiand ii are divergent (B) Only i is divergent
(C) Onlyiiis divergent (D) None of the i and ii is divergent

7. Let Z =[1, 7] and d be a matrix on Z induced from Euclidean matrix on R. Let

E= {1 +% forn=1, 2} . Then which one of the following is true ?
(A) Eisclosedin (Z, d) (B) E is compactin (Z, d)
(C) Eisopenin (Z, d) (D) E neither close nor compact in (Z, d)



8. Afunction f:R? > R is defined as f(x, y) =

][x+y , fx=00ry=0
Then which one of the following is true ?

1, otherwise
(A) D.§(0, 0) =1
(B) Dyf(O, 0)=-1
(C) The directional derivative at (0, 0) in the direction U = (0, - 1), f'(0; U) =-1

(D) The directional derivative f'(G; U) does not exist

9. Consider the function f(x, y) = \/|xy|, =(0, 0).
True statement about this function is

(A) The function is differentiable at (0, O}
(B) The function is not differentiable at (0, 0}
Q) fx is continuous at (0, 0)

(D} £ (0,0) = fy (0, 0)

-1_X+tYy ou ou 1
10. If u(x, y)=cos™’ then x My 1 _
0 (x, ¥) oy en xax+yay+2cotu
(A) O (8) 2
(C) ~2 (D) 3

11. Consider P4(R) of all polynomials of degree < 3. Which of the following sets are linearly
independent ?

i. {1 —x—2x3, 1 +x3, 1 +x+4x3, x2}
i. {1 —2X—x3, 3x—x2, 1 +x+x2+x3,4+6x+x2+2x3}
(A) Bothiand ii
(B) Only i
(C) Onlyii
{D) None of i and ii




EE
12. Let U, be a subspace of Rs generated by the column vectors {{0 0 a 0 0] and
[0bOcO}}and U2 be a subspace of R5 generated by column vectors of the form
{{d0000],[000e0],[0000f]}
Then which one of the following is true ?
LR =U, ®U,
ii. dim U1 = dim U2
(A) Bothiand ii are true
(B) Onlyiis true
(C) Only iiis true
(D) None of i and ii is true

13. Let T: R* - R be a linear transformation defined by T([x 1 %o

X, x4]) =X, X, F X+ X,

Then one of the basis for ker(T) is

(A) {[1.1,1,1]}

{B) {[1,0,0,0],[0,1,0,0], [0,0, 1, 0]}
(C) {[1,0,0,0,[0,1,0,1},[0,0,1,1]
(D) {[1,0,0,-1},[0,1,0,-1},[0,0,1,—11}

2 3 1
14. Considera matrix M=| 2 1 3 |. Then adjoint of M is
-1 4 6
6 -14 8] (6 -15 9
(A) |15 -11 8 (B) |-14 -1 5
s 5 -8 | 8 8 -8
6 -15 5] 6 15 -5
€) |-14 -11 -8 D) [14 11 8
8 8 9] -8 -8 -9




15. Which of the following statements are true ?

i. If A and B are two matrices with A non singular then AB and BA have the same
set of eigen vaiues.

-1
ii. If Ais an n xn matrix with characteristics polynomial f(A) then coefficient of A"
in f(A) is (— trace of A).

(A) Bothiand ii are true
(B) Onlyiis true
(C) Onlyiiis true
(D) Neither i nor ii is true

16. The quadratic form Q([x, y]) = 8x;2 —~ BXxy + 3y2 ]
(A) Positive definite
(B) Negative definite
(C) Neither positive nor negative definite

(D) Positive semidefinite

310
17. Let M=|-1 1 0| . Then the Jordan form of A is
0 0 2
1 1 0
Ay |-1 -1 0
0 0 0O

1 10
B) |-1 0 0
0 1

(C)

O N =
o

—

(D)

4v)
N =2 O
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18.

19.

20.

21.

22,

Let X be an inner product space with norm || ||. Then for elements x, y, z of X which of
the following identities do not hold ?

(A) (x %)= x|
2 2 2 2
B) fx+y|"+[x=y[" = 2[x|" +2]y|

2
2 2 1 2
© [z-xf +[z-yIF = S lk-yF +2

1
z—E(x+y)

2 2 2
(D) [+ ylI™ = I+l

Let X be the inner product space of all real-valued continuous functions on [0, 2r] with inner

2n
product defined as (X, y) = _f x()y(t)dt. Then the set E = {ccz/s_nt n=0,1 2} is
0 e

(A) Orthonormal subset of X

(B) Orthogonal but not an orthonormal subset of X
(C) Orthonormal but not orthogonal subset of X
(D) Not an orthogonal subset of X

Let X = B> and define N(x, ) = |x| + |y|, ¥ x, y € R. Then (X, N) is
(A) A normed linear space:

(B) An inner product space inducing the same norm

(C) Not a normed linear space

(D) N is a norm that satisfigs parallelogram law

The bilinear transformation f(z) = z+] maps the upper half plane to the region
defined by z-1
(A) |z] <1 (B) |z| > 1 (C) Im(z) >0 (D) Im(z) <0

The series ) e"™ converges
n=0

(A) forat ze C

(B) forall ze C such that |z| < 1
(C) forall ze C such that Re(z) < 0
(D) for all ze C such that tm{z) <0




[

23.

24.

25.

26,

If ioan z" converges at 1, — 1 and 1 + i and does not converge at 1 — i, then the
no

radius of convergence of Y a (z—1)"is

(A) >2 (B) =1

(C) =2 (D) <1

Let f:C — C be analytic such that |f(z)|<|s—z|° forall z, s C such that
|s —z| =1. Then

(A) fis a constant function
(B) f(z) =az + b forall ze C where a,beC such that a can be different from 0

2
(C) f(zy=az +bz+cforall zeC where a, b, c e C such that a can be different
from O

(D) fis a trigonometric function

2

1)_ n+2n°
n°+1

Let f be analytic on |z| < 1 such that f(ﬁ = for infinitely many n< N. Then
(A) fis a constant function

(B) fis a non-constant polynomial in the domain

222
C) f(z)=22 for all
(©) 1) z% +1 z
(D) f(z)=2*2 forall z
1+z
Let f be analytic on 0 < |z| < 1 such that limnﬂ1z_)= 0. Then
z—

(A) 0is a removable singularity of f
(B) Ois a pole of

(C) 0 is an essential singularity of f

(D) There is ne N such that f(z) = —‘IF forall z
z



=

27

28.

29,

30.

31.

32.

. If f:Zg — S5 and g: S; — Zg be group homomorphisms. Then
(A) fand g are trivial
(B) fis one-one, but g is not one-one
(C) gis one-one but f is not one-one
(D) neither f nor g is one-one

The number of eiements of order 6 in 85 is

(A) 0 (none) (B) 20

(C) 24 (D) 30

Let F be a field with 64 elements. If p(x) = x8 -1 and q(x) = x7 + 1, then

(A) p(x) and q(x) have roots in F
(B) p(x) has a root in F and q(x) has no root in F
(C) q(x) has a root in F and p(x} has no root in F

(D) neither p(x) nor q(x) has a root in F

The class equation of S; xZ, is
(A) 1+1+2+2+3+3=11'2
B)1+1+4+6=12
C)1+1+2+2+6=12
D)1+1+4+3+3=12

The number of mutually non-isomorphic abelian groups of order 720 is
(A) 8 (B) 10 (C) 12 (D) 6

The ring Z,,[X] is
(A) afield
(B) a Euclidean domain and not a field

(C) an integral domain and not a Euclidean domain

(D} not an integral domain
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33.

34.

35.

36.

37.

2023 |

The last {unit) digit of 2023 is

(A) 1 (B) 3
(C) 7 D) °
The Galois group of (x2 -2) (x2 -3)overQis

(A) Z,xZ, (B) Z,
(C) Z, (D) Zg

Let X= {1 | n eN}, Y=N and Z=27Z be subspaces of R with usual metric topology.
Then

(A) X and Y are homeomorphic to Z
(B) Xis homeomorphic to Z and Y is not homeomorphic to Z
(C) Y is homeomorphic to Z and X is not homeomorphic to Z

(D) Neither X nor Y is homeomorphic to Z

Let © be the topology on R generated by the basis {(a,b]|a,be Q}. If for every neN,

xn=%and yn=~/§+%,then

(A) x,—'—>0and y,——+2in7t
(B) x,——0and (y,) does not converge in R is the topology 1
(C) ¥,——2 and (x,), does not converge in R in the topology t

(D) neither (xn) nor (yn) converges in R in the topology 1

Let X and Y be topological spaces and f: X — Y be a continuous map. Then
(A) Y is compact if X is compact
(B) Y is connected if X is connected

(C) fis an open map if X is compact and Y is Hausdorff

(D) fis closed map if X is compact and Y is Hausdorff




38.

39.

40.

41.

42,

fX,YcRandZ={x+y|xeX, yeY} Then(n k)
(A) Zisopenif Xis open .

(B) Zis closed if X is closea

(C) Zis compact if X is compact

(D) Zis connected if X is connected

Let X and Y be topological §paces. Which one of the following is false ?
(A) If Xand Y are first countable, X x Y is first countable

(B) f Xand Y are second dountable, X x Y is second countable

(C) If Xand Y are regular, X x Y is regular

(D) If Xand Y are normal, X x Y is normal

Let X be the subspace [0, 1] of R (R with the topology generated by {[a,b]| a,b eR}).
Then

(A) X is compact (B) X is connected
(C) X is normal (D) X is regular

The differential equation xgl ~(nx)y? +y=0,x>0, is
X

(A) Bernoulli’'s equation of degree 2
(B) An exact differential equation
{C) A homogeneous differential equation

(D) Reducible to an exact differential equation

The growth of a population ina closed environment is given to be governed by the differential

equation, aN_ aN - bN2, Ni>0,a>0,b >0 where N(t) represents the population at any
time t.

IfN=N,, whent=0, then lim N(t) is

tow

2
(A) & B) 2 ©) b o) 2
b2 b a a
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43. For the initial value problem dx y2 +c0sX, X >0 y(0) = 0 the largest interval of

existence for the solution, predicted by Picard’s theorem, is
(A) |0,

(B) |0,

(€) |0,

(D} [0, 1]

44 I|f L1(D) = 3xD, L2(D) =2D, D= _dg- are any two differential operators, then the
X

differential operator (L : L2 - L2L 1) (D), is
(A) 6D (B) 4D
(C) —4D (D) - 6D

2
45. Consider the differential equation EL% —~ 3.:_31 +2y = e® and the two functions
dx X

$,(x) = %(ex +esx) and ¢,(x) = %(eex + esx)

The correct statement concerning the above two functions is

(A y= 2(p1 (x) — 3(p2(x), is a solution of the given O.D.E.

(B) y= 2¢, (x) + ‘Pz(x)’ is a solution of the given O.D.E.

(C) y= ?, (x)andy = ‘Pz(x) are both solutions of the given O.D.E., but their linear
combination {2¢, (x) + ¢,(x)}is nota solution of the given O.D.E.

(D) {2¢,(x) + o,(x}} is not a solution of the given O.D.E., because ¢, (x), ¢,(x) are both

a linear combination of exponential functions



46. The partial differential equation of the family of surfaces, Z = (x + y) + f(xy), is
(A) xp-yg=x-y (B) xp—yq=0 C)xp+yq=0 (D) xp+yg=x+Yy
47. A solution of the first order PDE p2 + q2 =X+Yyis
3 3 3 3
(A) z= %(a+2x)é +§(y—2a)/2 +b (B) z= %(a+x)é +§(y—a)é +b
3 3 3 3
C) z =1(a+x)/‘2 +1(y—a)4 +b (D) z xl(a+x)é —-:I—(y—a)/2 +b
3 3 3 3
where b is a constant

48. Which one of the following represents one dimensional heat equation ?

(A) .%t!xkg:—g (B) %m@:o
©) 2u_, 2 (D) [@]2 2y
A ox a ox
49. The solution of the PDE (zf + zi) y=zz, is
(A) 22 = (o + cx)2 + 02y2 B) z=(o+ c:x)2 + 02y2
(C) 22 + {0+ cx)2 + 02y2= 0 (D) z=(a+cx) + c2y2

50. Suppose that the basic Gauss elimination algorithm is used to solve the system of
equations :

7x1 - ?'x2 + X,= 12

— 21X, + 21X, + 10x3 =3

14x1 + 0x2+ 2x3 =2

Then the algorithm will

(A) Successfully complete the solution

(B) Terminate in the beginning of the first step
(C) Terminate in the beginrjing of the second elimination step

(D) Terminate in the beginning of the back-substitution process




51.

52.

53.

If a sequence {xn} of approximations to a root of the equation x3 + 3x2 —1inthe
interval [~ 3, — 2] is generated us.ing Newton-Raphson method and Xo=— 3 then X, =
(A) —3.0006 (By —2.899

(C) —2.879 (D} ~341

2 rd
The percent error in the estimation of J Jx dx using Simpson’s % rule over 4 equidistant

points is 1
(A) 1.244% (B) 15.18%
(C) 12.44% (D) 1.518%

For finding the approximate solution of an initial value problem : ?:i_st’ =f(t y), y{t)) =Y,

by Runge-Kutta method of order 2, the required iterative scheme is

(A) Y
B) y,

i+1

i+1

1 h kK
=Y, +§(k1 +K,), where k, =f(t, y) and k, =f{t.I oY, +h51]

=y, +hit, y)

1
’ (C) yi+1 = yi + E(k-l + k2)’ where k1 = f(tli Yi)- k2 = f[tl +2, yi +hk1)

54.

h
D)y, =V + > (k, + k), where k, =1(t, y), k, = f(ti +h,y + hk1)

In order to show that the shortest distance between the two points (x Y 1) and (x2, Y,)
in Rz, which one of the variational problem should be solved ?

(A) Minimize Jiy(x)]= f [1+y2(x)] dx
y(x}

X4

X 1
(B) Minimize Jy(x)] = f [1+y”2 ()] Z2dx
y(x) X,
Xo 1
(C) Minimize Jly(x)]= | 11+ y* (012 ax
y(x

X

(D) Minimize Jy(x)]= f [1+y(x)] dx
y(x)

s
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55. The eigenvalues and eigenfunctions of y(x) = 7\._[_1(x +t) y(t)dtare

(A)l=+£:3—,(p1(x)=£(1—~/§x);k ‘/25 2(x)=—§(1+~[§x)

2 2
(B) ?&_J_,(p1(x)_€( +\/_x) \/25, H(X)=— %( J_x)
(€ 7~=“\/2§_',(P1(X)=—£( \/_X) —?,(pz(x)—£(1+\/_x)
(D) l=§,cp1(><)=—g(1+\/§x);l=—f,@2(X)—£( -3x)

56. For the initial value problem y"(x)—y(x) = 0 with initial conditions y{0) = 0, y(0) =1, the
corresponding integral equation is

(A) Y(x)=x+ [ (x—ty(x) ot (B) i) =x+ [} (t-x)y(t)dt
©) y(x)=1+ j;( (1-x)y(x)dx (D) y(x)=x+ .‘: (x—t)y(t)dt

57. A uniform rod AB moves so that A and B have velocities U, V respectively, at any moment t.
If M is the mass of the rod, then the kinetic energy of the rod, at that moment is

1, [-2 2 _ _

(A) gM[“2+V2+U'V} (B) %M[n‘zwzm-v}
1,.,[-2 _2 _ _

(C) EM[u +V +u-v} (D) %M[02+V2+2U-V}

58. The kinetic and potential energies of a particle of unit mass, moving in a plane, are given

by T = % (fz +r6° ) v =—Y where (r, 0) are polar coordinates.
r

If Py Py be the corresponding momentum coordinates, the Hamiltonian H(r, 9, P. pe),
governing the motion of the particle is '

2
2 1 2) p 11 2 Py 1
(A) [pr T2 P J"; (B) g(pr +r—2]—7
1 2 2 2 P
J— + —




59. If a uniform solid sphere of radius R is in motion on a horizontal fixed plane, without
slipping, then the condition of rolling, at the point of contact of the plane, in terms of

T, Q,R:where T denotes the position vector of the centre of the sphere from a fixed point

on the plane, Q denotes the rotational angular velocity of the sphere about its centre and
R denotes the radius of the sphere, is

(A) T+ROx7T=0 (B) T+ROxj=0
(C) T-ROxk=0 (D) T+ROxk=0
Where 1, j,k are unit vectors along the axes at ‘O’, which is the origin of the

coordinates.

60. A rigid body is moving about a point ‘O’ of itself, which is kept fixed. If T(0) be the
moment of the external forces acting on the body, about the fixed point ‘O’ and Q be the
instantaneous angular velocity of the body, then the rate of change of the kinetic energy
‘T’ of the rigid body is given by

_ L
® &= (2-1(0) (B) = =5(0-T(0))
dT 1, = dT = =
(C) a=z(9'r(0)) (D) E?=2(Q'r(0))

61. Let X and X~ Y are uncorrelated variables then V(X — Y) equals
(A) VX)-V(Y)  (B) V(Y)—-V(X)  (C) V(X) + V(Y) (D) 2V(X) + V(Y)

62. In answering a question on a multiple choice test, each question having m (>1) multiple
choice answers, the probability that an examinee knows an answer is ‘p’, otherwise he
guesses. Assuming that an examinee answer a question correctly, the probability that
he knows the answer is

“rm @ Ohes O apw
63. Let the cumulative distribution function of a random variable X is

0, if x <1
F(x)= Qf-;f-g, if1<x<2

1, ifx=2
Then, E(X) is

1 1

® 5 ® 5 © 5 o)
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64.

65.

66.

67.

Let p denote the correlation coefficient between the random variables X and Y. Let V(X)
= V(Y). Then the correlation coefficient between X and X + Y is

1 -
) 5 ® Vi+p (©) Vi+2p ©) 5

1-|1- 1 3
Let the random variable X have density f(x) = { [1-X], 0<x < 2 then, P(— <X< —]
is 0, otherwise 2

3 1 1 2
(A) 2 B) 3 (C) 2 (D) 3

Let X and Y be two independent Poisson random variables with E(X) = E(Y). Let
o =P(X<2]|X+Y =5). Then o becomes

(A) less than -21
(B) greater than %

]
©) 3
(D) undeterministic because E(X) is unknown

The joint distribution of two random variables X and Y is given below
N 1 2
o |3 | 3
HERE

1 1
LetB, ={X < E,Y>1}and82={x2 E’Y>1}

Then which of the following results holds ?
(A} The events in both B 1 and B2 are independent
(B} Onlyin B,, the eventsare independent

(C) Onlyin Bz’ the events iare independent

(D) In both, B : and Bz, thd events are not independent
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68.

69.

70.

71.

The average of a group of 20 observations is 16. If 2 observations with average 10 are
discurded and 6 observations with average 10 are included in the group, then what is
the percentage change in the average of the group ?

(A) 0.0% (B) 6.25% decrease
(C) 6.25% increase (D) 1.0% decrease

A subset is selected at random from {1, 2, ..., 10}. The probability that it contains the
elements 3and 7 is

1
™ 3 (B)

—h .l}.|_x

]
€) 5 D) 5

Let X and Y be independent random variables each having uniform U(0, 1) distribution.
Define U = min(X, Y} and V = maxi(X, Y). Consider the following statements.

T1 :P(VSx):x2
T2 s E(V) > E(U)

Which of the above two statements is/are correct ?
(A) T, only (B) T2 only

(C) T, and T2 both (D) Neither T, nor T,

Let Q is a set of poinis W, Ci =1, 2, ..., 7 are subsets of Q, and (Q,F, P) = (Bi, %
i=1,2, 3, 4) is a probability model with B, =C,uC,B,=C,u Ca’ Bs = C3 ) 05 and

2
B, = C4. Then the distribution of a random variable X(w) = (v — 4) for w ¢ CV,

v=1,2, ..,7is
0 1 4 9] 0 1 4 9]
(A) 0.4 03 0.2 0.1] (8) 0.1 0.2 0.3 04]
[0 1 4 9] 0 1 4 9]
(©) 0.3 04 0.2 0.1] (D) 0.1 0.2 0.4 0.3]
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72.

73.

74.

75,

-5
Let X be a random variable with moment generating function Mx(t) =(1-4t) ,t< % . Then

the lower bounds for P(X < 40), using ChebysheV’s inequality and Markov’s inequality,
respectively, are

A iandé B Eand§
(A 5 6 (B) 5 5
5 1 4 .1
2 - Zand—
(€) gand; (B) 523

Let (X, Y) be a random vector having the joint moment generating function

2 2
Mit,. t,) = [%e_t1 + 1et1 ] [1 + let2 J (b)) e R2. Then P(|X + Y| = 2) equals

2 2 2
1 1 1 1
A 3 ®) ©) ¢ (D) g
Let {Xn}n 51 be a sequence of independent and identically distributed random

variables with probability density function

1, O<x<«1
f(x) = .
0, otherwise

- 1
Then, the value of the lim P| — » logX <1+—| is equal to
n—o {n E g ! +\/ﬁ] g
(A) O
1
®) 3
(C) ®(1), ©(°) is the cdf of N(O, 1) distribution

(D) ©(2)

LetX,, X2, o X (N2 2) be a random sample from a distribution with probability density

. 3x2 —x"y . : 4 3 .
function f(x, 0) = = ° % x>0,0>0;6 is unknown. If T= in , then which of the
following statements is true ? =1

(A) 91__—1 is the unique UMVUE of % (B) % is the unique UMVUE of %

1
6 |
i

(C) % is the MLE of (D) % is the MLE of 8




76. Let X T X2, Xn be a random sample from the distribution having probability density

function f(x, 8) = 8(1 —x)> ", 0 <x <1, 8 > 0.
To test H0 : 8 =1 against H, : 8> 1, the UMP test of size o (0 < o < 1) would reject H, if
n
(A) _Z Iog(1 - XI )2 = x:nn_a
i=1

(B) —i:logﬁ ~X)P <2,

(C) —2_log(1-X)? <%
j=1

(D) —2109(1 -X)? < Xona

Here P(x2 2%2 )=a

77. Let X1, X2, Xn be a random sample from U (6 — 0.5, 8 + 0.5) distribution, 6 € R.

If X(1) = min {X1, Xor wee Xn} and X(n)

following statements is not a MLE of 6 ?

= max {X1, X2, Xn} then, which one of the

& Y (3x(n) R 2) ® % (Xm * X(n))
(©) % (3)((1) Xy * 1) (D) % (X(1) 3Ky~ 1)

78. Consider the following two probability density functions {pdifs).

2x, 0<x<1

1, 0<x<1
f(x)= .
0 0, otherwise

0, otherwise

and f(x) :{

Let X be a random variable having pdf f0 orf 1 Considering the test to, test
H, : X~ f,{(x) versus H,: X ~f(x) at level o. = 0.05, which of the following observed

value of X, the MP test rejects Ho‘

(A) 0.28 (B) 0.25
(C) 0.23 (D) 0.18
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79. Let X1, X X Y1, Y, Y, Y, be iid N(u, 6 ) random variables. i.et
(X-¥)

3 5, 4 _
S X=X+ (Y- V)
i=1 i=1

is same

S 18 o T&, e , 15
X=—>X and¥ =—3%"Y,. The distribution of ,/—
3ig ! 4i3 1 7

as that of KW, where

(B) K= 15, W~t,,

(A) K=2,W~t,
1 W- =2 W~
(C) K=15,W~t (D) K=2,W~t,

80. Let X1, X2, Xn follows N(u, 1) distribution and let prior distribution of 1 be N(O, 1).

Under squared error loss function, the Bayes estimator of u is

ixi iXi
Ay L— (B)
n n+1
n n.»
X.2 in
(C) ; | (D) -
n n+1

81. Let X1, X2, Xrl (n = 3) be a random sample from Poisson distribution with mean

n —
6> 0. Define T=3 X , then UMVUE of 8¢~ is
i=1

w GG

HT-)(T-2)(n-2) °
T
n

(B)

T-3
© T-91-2(22)

2T

a (TY
(D) e ("n_)
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82.

83.

84.

Consider a Markov chain with transition probability matrix P given as

0O 1 2 3 4
of1 0 0 0 ©
v 1/ 1
1\ Ja Jg 0 0
_ v 1/ 1
P=2| 0 /3 A 5 O
v 1
3o o o VN
40 0 0 0 1
Then {im pgg equals
n—oeo
NPA ® Y%
€)o (D) 1

2
Let Y1, Y2, Y3 be uncorrelated observations with common variance ¢ and E(Y 1) = 60 +90 »
E(Y2) = 90 + 62 and E(YS) = 60 + 63, where ei’s are unknown parameters. In the frame

work of the linear model, which of the following is true ?
3

(A) 2 9, is estimable and error sum of squares is zero
i=1

(B) Each of 90, 91, 92 and 93 is individually estimable but error sum of squares is
not zero

(C)6,-6,0, - 6, and 8,-6,are each estimable and error sum of squares is zero

(D) 6 {1~ 6,6, -6, and 6,0, are each estimable and error sum of squares is

not zero

Consider the model Yi =ip + €, i=1,2, 3 wheree_, e_and €, are independent with

1""2

. 2 2 . . o
mean 0 and variance ¢ , 26 and 302 respectively. Which of the following is the best
linear unbiased estimator of  ?

6 Y, Y.
(A) (Y1 +2Y, + 3Y3)/6 (B) T{(Y1 + «-22 + ?3)

() (3Y,+2Y,+Y,)/10 D) (Y,+Y,+Y,)/6



85.

86.

87.

89.

LetY = (Y » Y2, Yn)’ have Nn(O, I) muttivariate normal distribution. Which of the
n
following is the covariance matrix of the conditional distribution of Y given ZY‘ ?

(I denote the n x 1 vector with all elements 1.) i=1

oy ® 1+ © - 0 *

Let X' = (X1, X2, X3, X4, Xs) ~ N5 (g, Z) and eigenvalues of the correlation matrix are

(0.5, 0.3, 0.3, 3.5, 0.4). Then the percentage variance that the first principal component
accounts, out of the total variances is

(A) 50% (B) 60% (C) 70% (D) 80%

Consider the following statements :

T, : The bias ratio estimator for estimating Y becomes zero if the regression of
Y on X passes through origin.

T2 : The ratio estimator of population mean is more efficient than sample mean when
Py vy > 0, where Py y is the correlation coefficient between Y and X.

Which of the above statements is/are correct ?

(A) T, only (B} T, only

(C) Both T,andT, (D} Neither T, nor T,

The following observations were recorded from two populations with distribution functions
F1(x) and F2(x).

Population — 1 : 3, 7; Population—11:2,5,8,9

The Mann-Whitney test statistic U for testing H0 :F ] {x) = F2(x) has the value

(A) 02 (B) 03 (C) 06 (D) 08

The density function of a random variable X is given by f(x, 6) = Be_ex, x>0,0>0.The
asymptotic confidence intarval with confidence coefficient 0.95 for parameter 0 is

w =(12 1) | (B) %+ 121
Jn Jn ¥

96 _ 1.96) 1
(C) Vnx+ T (D) (u——-)?
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91.

92.

93.

94,

. The equi-reliable components with reliability 0.5 are connected in the following system.

Then, reliability of the system is
Cy
—> Cs Cs

Co

Cs

21 7 20 7
To estimate population mean, if allowable difference in the estimate is 2 and population

standard deviation is 6, then the necessary sample size with 99 per cent precision is
approximately [Given ©(2.576) ~ 0.995]

(A) 40 (B) 50 (C) 55 (D) 60

In the following blocks of 2° factorial design, the confounded treatment combination is
B -1:{(1), c, ab, abc)

B-Il:(a, b, ac, bc)

(A) AC (B) BC (C) AB (D) ABC

Let X{t) = number of customers in the system at time tin M | M | C queueing model,
with C = 3, arrival rate A > 0 and survival rate p > 0. Which of the following statements
is true ?

(A) {X (t)} is birth and death process with constant birth and death rates

(B) If )(t has a stationary distribution then A > 3p

(C) If & < 3y, then stationary distribution is a geometric distribution with parameter SL

(D) The number of customers undergoing service at time t is min{X(t), 3}

If FPC is ignored, V(Pst) under stratified random sampling is
(2 2
W PQ WPQ
h hh h hh
@ 2| N ® 2|
h h h h
(W PaQ wP.Q
h h~h h”hh
© XN (0) 2| =
h h h Nh




95. If an optimal order size (Q*) is calculated, but is found to be of an in appropriate size,
would the total cost per unit time

(A} Rise quickly around Q* (B) Rise slowly around Q*
(C) Fall quickly around Q* (D) Fall slowly around Q*

96. Consider the following statements :

T1 : The major difference between slack and artificial variables is that an artificial can
never be zero.

T,: If an optimal solution is degenerate, then there are alternative optimal solutions of
the LP problem.

Which of these two statements is/are true ?
(A) Both are true BT ; is true but T2 is false

(C) Both are false (D) T2 is true but T1 is false

97. IfV ] is the variance of sample mean for SRSWR and V2 is the variance of sample mean

for SRSWOR, V . V2 = %g— and sample size is 10% of the population size, then sample

size is
(A) 5 (B) 7 (C)8 (D) 9

X

98. Let arithmetic mean of x g0 Xgr o Xgg be 20 and Y, = exp(gj - 1). The geometric mean

of Yy Yo ...,y10is

o1

(A) 3 @B) e (C) 19 D) e

99. In a Latin square design, an experimenter wishes to have at least 15 degrees of freedom
for error. The minimum order of Latin square to be used is
(A) 3 (B) 4 &) 5 6
Gomdidate Clotm
~Q/2 2 2 .
100. Letf(x,y)=C-e ,where Q=2x +Yy + 2xy — 22x — 14y + 65 be the probability

density function of a bivariate normal BN(u1, H,, 0'12, cz, p) distribution. Then p is

1 -1
A} 1 B) —1 (C) = D) =
(A ® - 5 0 7

i
|
I
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