VIO

e e e e e e e e e e e e e e e e e e e e e e e e e el e el e S <
0CT_30226 Question Booklet Serial No. .
TyUfIhT STISRHTR
oo . o
. Series Paper-li .
T MATHEMATICAL SCIENCES 1
o< >
o ”e
< ar P X'
Signature and Name of Invigilator
& Seat No. ¥
& 1. (SIgnature) ..o (In figures as in Admit Card) -
€ (NAME) v SEATNO. ..ttt 1
¥ (In words) ¥
@ 2. (SIgnature) .......cccevceiiieiene e 5
A OMR Sheet No. &
(Name) ..o _ _
& (To be filled by the Candidate) «
<« Time Allowed : 2 Hours] [Maximum Marks : 200 «
% Number of Pages in this Booklet : 48 Number of Questions in this Booklet : 180 1
°»e
1T Instructions for the Candidates fereneateadt wewaTem T
4 1. Write your Seat No. and OMR Sheet No. in the space provided on the 1. weefl S e FHi A gearEie St FI= e T b
& top of this page. e fediear OMR Saafiehan shiish cam@rett fetgra. <
A 2. This ptaper conksist(s: ofJ_gOtobjeﬁtivnladtygte qu?stilclms. E?ch qugetﬁtior; will 2. et yeulEhd 180 agfé(aq—qc U9 3TRd. Tk YT zﬁq Rl TR, &
carry two marks. Candidates should attempt all questions either from : : SN S
& Sections | and Il or from Sections | and Il only. foremerft o 19 11 fbar g 1 111 wefiet @ s . 3. &
3. At the commencement of examination, the question booklet will be 3. WE%WWWWW.WSWW
<3 given to the student. In the first 5 minutes, you are requested to open Het GTUeh 3T WISl Sefl 3Tav qUR TETed X'
& the booklet and compulsorily examine it as follows : (i) TeTafiehT ST SRR e Hid TS, W e o
(i) To have access to the Question Booklet, tear off the paper seal on the NN of I3 A ’
o edge of this cover page. Do not accept a booklet without sticker-seal . e . “I_ —_——
or open booklet. (ii) Wl oS T, SHeTHT Sk R S e S
A (i) Tally the number of pages and number of questions in the booklet with TRV YT HEAT UEdTes TETH]. U Tl STt /S W9 srEeett/ |
o the information printed on the cover page. Faulty booklets due to oAt gﬁm w0 Ieel fhal TR 323 B R O OOI (&)
missing pages/questions or questions repeated or not in serial R & 4
K order or any other discrepancy should not be accepted and correct EE K 5 TR mwémgmﬁ eSS N “I_ — e
& booklet should be obtained from the invigilator within the period of A W Feeld fHewm A 98 JeEl degy freum AR 4,
5 minutes. Afterwards, neither the Question Booklet will be replaced RIEil EaRll ie =, &
1 nor any extra time will be given. The same may please be noted. (iii) ST Tl e TR SRAURRe 31T, I, SRR
& (iii) After this verification is over, the OMR Sheet Number should be SR o
entered on this Test Booklet. 4 5 8 (A .B C) 3T (D) 37eft = e T 5
g 4. Each question has four alternative responses marked (A), (B), (C) and (D). : . (A), ( )F’( )ﬂ% ( ); 5 et : K
S You have to darken the circle as indicated below on the correct response ST T . / ’ o
against each item. 3q. W (B) 7 I A T
o Example : where (B) is the correct response. @ ‘ @ @ K
k4 el e v AT T, R fefeTsss (Digitized) Hedi T whEm T
o Following wrong methods should not be used as they are not Tefid T 3EEd ATE. 1 UeHdl aTTEd JREM e o faamefa 4
iy recognised by scanning machine in digitized assessment. SeTeeR 3rEde. &
Candidate using such method will be responsible for their loss.
9 WRONG METHODS eI gt o
o >
@O0 ®RHOO A®OO ®OOD® A®00 ®RC0 E®CD0 ®ECD 1
*”e
J, 5. Yourresponses tothe items are to be indicated in the OMR Sheet given 5. 1 SeAUCIehdiet FeTe ST 3. UH. 3R, STRUTIehee gyiaeid. st foshmoft 4,
!nstiéleg'\(jls%%klettq?ly._”lf yotubmark Iat atnz place other than in the circle fofaerelt 3T qurEet STUR ATEd.
& in the eet, it will not be evaluated. e, P o
6. Read instructions given inside carefully. 6. ¥ Lqmm"ll LT SIS AT &
%4 7. Rough Work is to be done at the end of this booklet. 7. ST e e AT sl ShH il
& 8. If you write your Name, Seat Number, Phone Number or put any 8. SR 3T 3?'@37“ 3 Aehe g hetel] fohmmefafied s Hiodl 19, 4
mark on any part of the OMR Sheet, except for the space allotted for ST AT, B e fohall 3fi@ wea et HIvTdial gour sherell e
g the relevant entries, which may disclose your identity, or use abusive STCATE ST ST W= 99X foha gav =N s1aes sheary faeneten ki
4 language or employ any other unfair means, you will render yourself T8 3T ST 5 &
liable to disqualification. ] A ’ .
& 9. You have to return original OMR Sheet to the invigilator at the end of 9. wliE TUIHM foemealy Yo 371.UH.3TR. IAWHRT THaashihs W <
the examination compulsorily and must not carry it with you outside the HO IETTH IR, qUMY, TULHT 9 3.0, SqWEERe f5dia wa &
< Examination Hall. You are, however, allowed to carry the Test Booklet TSRS, v feneatn warErt 3
& and duplicate copy of OMR Sheet on conclusion of examination. . . ) o<
10. Use only Blue/Black Ball point pen. 10. mﬁm%mmmmm
% 11. Use of any calculator or log table, etc., is prohibited. 11, Horrgeiet fehal T 2oet ITRvTE Wt T, K
& 12, There is no negative marking for incorrect answers. 12. %ﬁﬁ%m 3IqTES U7 ST el SO AT, o
K2 K2 KD K2 K2 K2 K2 R0 K2 K2 K2 K2 R0 K2 I 4

9, B3 e 3 e 3 B3 e 3 e 3 23 e 2 K3 K2 R e
X " " " "’ " " "’ " "’ "’ ' * '

o
*
*
o
o
o
o
o
*

" " " " "’ "’ 3 " " "’ "’ 3 " "



OCT-30226-C



E‘% OCT-30226-C

Mathematical Sciences
Paper Il

Time Allowed : 120 Minutes] [Maximum Marks : 200

Note : This paper contains One Hundred Eighty (180) multiple choice questions in THREE (3)
Sections, each question carrying TWO (2) marks. Attempt all questions either from
Sections | and Il only or from Sections | and Ill only. The OMR Sheets with questions
attempted from both the Sections viz. Il and lll, will not be assessed.

Number of questions, sectionwise :

Section | : Q. Nos. 1 to 20, Section Il : Q. Nos. 21 to 100,
Section Ill : Q. Nos. 101 to 180.

SECTION | 1
2. Let A= 0|eMz(R)and
1. Let n > 2. Which of the following 0

o O O
o O O

statements is always true about n x n , )
W be eigenspace corresponding to

matrices with real entries ?
eigenvalue 0. Then

(A) Every triangulable matrix is

diagonalizable. (A) dim W =2 and A is diagonalizable

(B) Every symmetric matrix is

B) dim W =2 and A is not
diagonalizable. (B) dim and A'is no

diagonalizable
(C) Every invertible matrix is

diagonalizable. (C) dim W =1 and A is diagonalizable

(D) If a matrix has one eigenvalue
repeated n times then it is not (D) dim W =1 and A is not

diagonalizable. diagonalizable




3. Let V = M,(R) be the vector space of

all 3 x 3 matrices with real entries and

3
W= A:[aij]eM3(R) Zauzo
j=1

be the subspace of V consisting of
matrices with sum of entries in the first

row is equal to zero. Then

(A) dimW =9 and dim V/W =8
(B) dimW =8 and dim V/W =1
(C) dmW =7 and dim V/W =2

(D) dim W =6 and dim V/W =3

Let A be 5 x 6 matrix with real entries.
Let V be a subspace of R spanned by
rows of A and W be a subspace of R®

spanned by columns of A. Then
(A) dmV <dimW
(B) dimV >dim W
(C) dimV =dimW

(D) dimV =dim W + 1
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5. Let m denote Lebesgue measure on

R. Consider the sequence of sets

E,=I[n,n+1]forne N. Then

(A) lim m(E,) = m{ ﬁ EnJ

n—oo n=1

(©) [)En is not measurable
n=1

(D) lim m(E,) does not exist
n —oo

. Which of the following sets does not

have measure zero ?

(A) {(x,V, 2) € R¥2x — 3y + 2z = 1}

(B)




7. Let f be a non-negative measurable

function defined on a set A « R. Such

that j f=0 is false, if
A

(A) fx)=1onQNA
=0on A\Q
where Q denotes the set of

rational numbers in R
(B) Ais subset of set of integers in R

(C) Ais the set of irrational numbers

and f is bounded below by 1

(D) A'is a subset of rational numbers

and f is bounded above by 1

For the map F(x, y) = (1 + x, 3) which

of the following statements is false ?
(A) Fis continuous

(B) F is differentiable

(C) Fis not one-one

(D) Inverse function theorem holds for

Fat(1,1)

9.

10.
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Let | : R? — R? be the identity operator
defined by I(v) = v for all v e R?. Let
B,={u;=(1,1),u,=(1,—1)} be abasis of
the domain space and B, ={v, = (1, 0),
v, = (0, 1)} be a basis of co-domain
space. Then matrix representation of

the identity operator | is

Wl

10
o
(€) 1 1
Oy

Let T: R?— R?be alineartransformation
giving the reflection about the line
given by x + y = 0. Then which of the

following are eigenvalues of T ?
(A) 1Tand 2

(B) 0and 1

(C) 1 occuring with multiplicity two

(D) 1and -1




11.

12.

13.

Determine which of the following
defines an inner product on C2. For
u= (X, y,) and v = (x,, y,) in C2

(A) (U, v) = XX,

(B) (U, v)=v4y,

(C) (U, v) =x%; + Y4y,

(D) (U, v) =xX, +Y,Y,

Read the statements carefully and

select the correct option.

Let V be a finite dimensional vector
space over R with dim V = 2. Let
T :V — V be a linear transformation.
Consider the following statements :

| : Every vector in V can be written as
linear combination of eigenvectors
of T.

Il : T always has eigenvectors in V.
Then
(A) listrue and Il is false

(B) lis false and Il is true
(C) Both I and Il are false
(D) Both I and Il are true

Letf:[a, b] >R be a continuous
function and suppose that

b
[f(x)dx =0- Then

Q

(A) f(x) =0 forall x e(a, b)
(B

(C
(D

f(x

) f(x)
) f(x) >0 forall x €(a, b)
) f(x) =0 for some x €(a, b)
) f(x)

f(x) <0 forall x e(a, b)

14.

15.

16.
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Let C [0, 1] denote the space of
continuous functions on [0, 1] with
sup. norm |[.||__and P denote the
subset of all polynomials in C [0, 1].
Then

(A) Pis an open subset of C [0, 1]
(B) P is a closed subset of C [0, 1]
(C) Pis adense subset of C [0, 1]

(D) P is a compact subset of C [0, 1]

Let A be n x n matrix with real entries
and B be a row echelon form of A.
Then

(A) Ais similarto B
(B) det A=detB
(C) A and B have same eigenvalues

(D) rank A =rank B

Letn>2. Let A be n x n matrix with real
entries having all its eigenvalues real
and let J be a Jordan Canonical form
of A. Which of the following statements
is false about A and J ?

(A) rank J =rank A
(B) detdJ =det A
(C) J and A are similar matrices

(D) Jis arow echelon form of A




17.

18.

Let F : u c R3 - R2 be a continuous
function. Which of the following
statements is true ?

(A) If all the directional derivatives
of Fatp € uexistthen F is
differentiable at p.

(B) If all the partial derivatives
of Fat p e uexistthen Fis
differentiable at p.

(C) F is differentiable at p then the
directional derivative of F exists
at p in all directions v € RS.

(D) F is differentiable at p but there
exists a vector v e R® such that
the directional derivative of F in

direction of v does not exist.

Consider the sequence of functions {f }
on R defined as

|2 for x|<n
fn(x)_{1 for|x|>n’then

(A) {f } converges pointwise to a

discontinuous function

(B) {f,} converges pointwise to a
continuous function

(C) {f } does not converge pointwise
onR

(D) {f } converges uniformly to a
continuous function

19.

20.
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Let 1 < b. Then the sequence

(1 + b") " converges to

Let f: [0, 1] >R be defined as

f(X): ’X—X2 . Then

(A) There exists x, € (0, 1) such that
f(xg) =0

(B) There exists x, € (0, 1) such that
f(xp) =0

(C) There exists x; € (0, 1) such that

f(x,) < O

(D) There exists distinct numbers X,
and x, € (0, 1) such that f'(x,) =0
andf(x,) =0




21.

22.

SECTION I

A non-identity Mébius transformation
(A) fixes at least one point of C

(B) fixes at most two points of C

(C) always maps lines onto lines

(D) always is an entire function

Which of the following power series
converges uniformly on the closed unit

disc ?

o) > z"

23.

24.

25.

OCT-30226-C

Suppose f is analytic in the unit disc D
and f(z) = 1 for all z = x + iy € D with

y = x2. Then
(A) fis constant
(B) fhasazeroinD

(C) f(z) = Az for some L#0
1 1
© f@:z

If f is an entire one-one function, then
(A) f(z,) = 0 for some z,
(B) fhas an essential singularity at

(C) fis not a polynomial

(D) f’is a constant function

LetD={zeC:0<|z| < 1} and let
f(z) = e% forze D. Then

(A) fis one-oneinD

(B) fis not analytic in D

(C) fis bounded

(D) there exists a sequence {z_} in D

such that (zp) =100i

lim f
n—oo




26.

27.

The solution of the initial value

problem x= Ax, x(0) = (0, 1)T where
—1
A= 0 is
10

[ sint |
 cost |

[cost |
| sint |

(B) x(t)=

©) x(t)z_ sint }

Which of the following differential

equations is exact ?

(A) (2xy + y)dx + (X* + x)dy = 0
(B) (x+y)dx+ (x—y)dy=0
(C) (2xy + y2)dx + (2xy + x2)dy =0

(D) (y2 + x)dx + (x2 +y)dy=0
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28. Consider the following two statements.

All surfaces such as spheres
with their centres on the z-axis
and radius ‘a’, right circular
cylinders with z-axis as their axis
of symmetry and ingeneral, all
surfaces of revolution about z-axis
are represented by the first order
partial differential equation of the

form yp —xq = 0.

. The partial differential equation

satisfied by all surfaces of the
form F(u, v) =0, where uand v are

functions of x, y, z is of the form

Pp+Qq:R,wherep:%,q:g
oX oy

and P, Q, R are functions of x, y, z.

Then which one of the following is

true ?

(A) Both |l and Il are true

(B) Neither I nor Il is true

(C) Only lis true

(D) Only llis true




29.

30.

Normals to the surfaces represented
by equations yzdx + xzdy + xydz = 0

and yzp + xzq = xy are
(A) Collinear

(B) Orthogonal

(C) Parallel

(D) Non-collinear

Let D be a bounded domain in R?
and u be a non-constant solution of
Au=0inD

u = c on oD, where oD denotes the
boundary of D and ¢ # 0 is a constant.
Then

(A) If c >0 then there exists x, € D

such that u(x,) =0

(B) If c <0 then there exists x, € D

such that u(x,) =0

(C) There exists x, € D such that

u(x,y) =c

(D) There does not exist x, € D such

that u(x,) = ¢

31.

32.

33.
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Consider Z°={(a,b,c):a,b,cez}.
Let S be a finite subset of Z3. What
is the least number of elements of S
so that S has two elements whose

arithmetic meanis alsoin S ?

The number of positive divisors of
1200 is

For which of the following values of n,

(%Z)X is not cyclic ?

(A) 100

10



34.

35.

36.

The common solution to 2x =3 (mod 5)
and 3x=5 (mod 7) is

(A) x=1 (mod 35)
(B) x=2 (mod 35)
(C) x=4 (mod 35)
(D) x =8 (mod 35)

Let A; be the alternating group on
5 letters. Let H be a quotient group of
A;. Which of the following is a possible
order of H ?

Let Rd denote R in discrete metric.
Consider the following functions :

f: R — R, defined by f(x) = x for all x,
and

g: R, — R defined by g(1) = 1 and
g(x) =0 forany x # 1

Then

(A) fis continuous, but g is
discontinuous

(B) fis discontinuous, but g is
continuous

(C) Both f and g are discontinuous

(D) Both f and g are continuous

37.

38.

39.
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Which of the following topological
spaces is not path connected ?
(A) An open connected subset of R?

(B) A={(x,y):y=x?inR2

(C) R?B where B = {(x, y) : X, y are
rationals}

(D) Ry, where R, denotes R with
K-topology

Which of the following is true ?

(A) R is homeomorphic to R?

(B) A circle is homeomorphic to a
triangle in R?

(C) [0, 1] is homeomorphic to a circle

(D) [0, 1] is homeomorphic to R

Which of the following statements is

true ?

(A) Every normal space is metrizable
(B) Every regular space is normal

(C) Ry is a normal space, where R,
denotes R in K-topology

(D) ]Rlz is a regular space, where R,

denotes R in lower limit topology

11



40. Let A and B be disjoint closed sets in a

41,

metric space (X, d). Suppose f: X - R

d(x, A) _
d(x, A) +d(x, B)

is defined by f(x) =

Then

(A) f(a)=1forallae A
(B) f(b)=0forallbe B

(C) f(x) > 1 forsome x e X

(D) fis a continuous function

The second approximate solution of

the differential equation % =1+xy,
X

y(0) = 2 by Picard’s method is
2 3 4
X< x° X
T TR
3 4
X7 X
B) 2+X+X2 4+ 42—
®) 3 4
x> x5 x4

2+ X+—+—+—
© 2 3 4

2 3
X< X
D) 2+X+—+—

42.

43.
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The extremals of the functional
t

I(x(t),y(t)) = Jl ()’(2 +y2+ )'(y)dt,

to
dx’ y _ ,are
dt dt’
(A) x(t) =C,t+C,, y(t) =C4t+ C,
{2
(B) X(t) = E+C1t +Cz,
_t2
y(t):7+03t+04
(C) x(t) =C,t2+C,, y(t) =C4t? + C,
2
(D) x(t)=—+Cst+Cy,
t2

The extremal of the functional

I“Hy dx, y(0) =0, and

the point (x,, y,) can vary along the

liney=x-5,is

(A) x°—10x+y? =0
(B) x°+10x+y°=0
(©) x2+8x+y2:0

(D) xX°—8x+y?>=0

12



E‘% OCT-30226-C

44. The extremal of the functional 46. Letf=u +iv be analytic in C with

kY
|(Y(X)) = T(Y'Z —y2 + 2xy)dx, v = e*siny + 3y. Then u satisfies
0

y(0)=0, y(gj =0, satisfies the (A) uy =u,
condition
(B) u=v
(A) y(O):g
®) y(n) " (C) uis an unbounded function
T\ -=m
(©) Y(E] =3 X
(D) u=e*cosx +3x+C
(D) y(2n)=2n

45. The extremal of the functional

1
H(1 +25+2; )/dedy , Where z(x, y)
R 47. LetA ={zeC:z"=1}forn=1,2,3, ...
must assume prescribed value on

the boundary of the region R, is the and let T = U A, . Then
solution of the equation n=1
(A) Zyy (1+z§)+zyy (1+22)—
(A) Tis an uncountable set
2zyzyzyy =0
2 2 :
(B) Zxx (1+Zx)+2yy (1+Zy)— (B) Tis a connected set
22y7yZy, =0
5 5 (C) T isthe unit circle
(C) zxx (1+zy)+zyy (1+zx)+

2 2 —
Zx +2y ~2ZxZyZyxy =0 D) M+z+22+..+2" " [ <nfor

(D) 227, + 232,2yy -2z,z,7,, =0 anyze T

13



48.

49.

50.

Which of the following functions maps
the first quadrant onto the upper half

plane ?

Which of the following functions is

nowhere analytic ?

(A) f(z) = eV-e

(B) f(z) = e¥-e™

(C) f(2) =3x—y +i(x + 3y)

(D) f(z) =—2xy +i(x* —y?)

A function f : C —» C defined by

f(z) =1+ sinzis
(A) bounded
(B) one-one
(C) onto

(D) differentiable but not analytic

51.

52.

OCT-30226-C

Consider two uniform solid spheres
of equal radii r placed so that one is
directly above the other. The lower
sphere is fixed and the upper sphere
initially at rest, rolls down without
slipping. Then the point at which the
two spheres lose contact is

M)w%:%
@)w%:%
@)wwzg
@)w%:%

The velocity of a particle, falling freely
from the north pole and traveling
through a central tunnel, at a distance
‘r from the centre of the Earth of
radius R is

(Where ‘g’ is the gravitational
acceleration)

gR?

(A) t=gR-T—

. r
©) *=%--gR
2

14



53. A particle is projected from the North

Pole through a tunnel passing through
the centre of the Earth of radius R with
initial velocity \/ZQTR where ‘g’ is the
gravitational acceleration. Assuming
the earth is spherically symmetric and

of uniform density, the particle then

(A) executes oscillatory motion under
gravity along the tunnel from North

Pole to South Pole

(B) executes oscillatory motion
under gravity along the tunnel
3R
with amplitude of > from the

centre

(C) exists from the South Pole with
velocity \/2gR and escapes the
earth’s gravity, moving to infinity

without returning

(D) reach the centre of the Earth with
zero velocity and remain stationary

there, without moving any further

OCT-30226-C

54. The motion of a particle falling freely

under Earth’s gravity ‘g’, from infinity is

described by the differential equation

r+=— =0, where R is the radius of

the Earth. Then the total energy E of

the particle is

(A) E= 12 _mr_%R
(B) E= LI mgrR2
(C) E= %er N mgr?

(D) E= LI mgR?

15



55. Let the Eulerian angles ¢, 6, y be

respectively givenby ¢ =r, 6 = g

vy =, then the matrix of
transformation from space set of

axes to body set of axes is

0 10
(A) A=|-1 0 0
0 0 1
10 0
(B) A=|0 0 1
0 -10
100
(C) A=/0 0 -1
010
10 0
(D) A=l0 -1 0
00 1

56.

57.

58.
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Let P and P° be denote the closure and
interior of a set P in a given topological
space respectively. Then which of the

following is true ?

(A) P°>P

The characteristic function of a subset
P in a topological space X, f: X - R
is continuous if and only if P is

(A) closed
(B) finite
(C) open

(D) open and closed

Let A be a connected subspace of a
topological space X and A be the set
of limit points of A. Then which of the
following sets is always connected ?

(A) AUA,
(B) AnA,
(C) (Interior of A) LU Ay
(D) (Interior of A) N Ay

16



59.

60.

Let X be a non-empty compact
Hausdorff space. Then which of the

following is always true ?

(A) X has no isolated points = X is

countable

(B) Xiscountable = X has no isolated

points

(C) X is uncountable = X has no

isolated points

(D) X has no isolated points = X is

uncountable

Let X x Y be the product space of the
topological spaces X and Y. Then

which of the following is not true ?

(A) X xYissecondcountable whenever

X and Y are second countable

(B) XxY isseparable whenever X and

Y are separable

(C) X x Y is Lindel6f whenever X and

Y are Lindelof

(D) X x Y is first countable whenever

X and Y are first countable

61.

62.
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For the initial value problem

y’(x)+ y(x) = sinx, y(0) = 0, y'(0) = 0,
the equivalent Volterra integral
equation is

u(x) = sinx —I(x —t)u(t)dt
0

(A)

u(x) = sinx+_[(x+t)u(t)dt
0

(B)

u(x) = sinx —Iu(t)dt
0

(©)

u(x) = sinx+Iu(t)dt
0

(D)

Consider the following two

statements for the integral operator K.
b

(Ku)(x) = IK(X, t)u(t)dt, where
a

K(x, t) = K(t, x).

I. The integral operator K is
self-adjoint.

Il. Eigen functions corresponding to
two distinct eigenvalues of K are

orthogonal.
Then
(A) Only | is true
(B) Only Il is true
(C) Both I and Il are true
(D) Both I and Il are false
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63. The m" iterated Kernel K _ (x, 1)

64.

of the integral equation

u(x)="f(x)+ Iexz_tzu(t)dt is

0
_x=ye
(A) Kn(xt)= (m=)!
B) K t—(x_t)m_1
( ) m(x’ )_ (m—1)'
5 t2 m-1
(C) Km (%, t)=(x )

(D) Km(x’t)=me

A particle of mass ‘m’ is projected with
initial velocity ‘v’ making an angle 6
with the horizontal, when gravity
and air resistance (proportional to
the particle’s velocity) are present.
Then the horizontal component of the

velocity, at any time t is

(A) X =ucosb

_k
(B) x=ucosbe m'

_k
(D) x =usinbe ™', where k is a
constant

OCT-30226-C

65. Two particles fall freely from the same

66.

point at a distance ‘h’ from the ground.
One s sliding down the smooth inclined
plane of length ‘I and inclination 6 with
the horizontal, while the other falls
vertically down through the height ‘h’,
under a constant gravity. Then both the
particles hit the ground

(A) simultaneously
(B) at the same velocity

(C) simultaneously with the same
velocity

(D) at different times and with different
velocities

Let S be a commutative ring with unity.
Let R be a subring of S. Which of the
following statements is true ?

(A) If Ris afield, then every ideal of R
is an ideal of S

(B) If R is an integral domain and S
is its field of fractions, then every

ideal of R is an ideal of S

If R is an integral domain and S is
not an integral domain, then every
ideal of R is an ideal of S

The intersection of an ideal of S

(D)

with R is an ideal of R

18



67.

68.

Let F be afield of 49 elements. Then F

has an element of multiplicative order

Let K/F be a finite Galois extension.
Let the Galois group G of K/F be

a cyclic group of order 20. Then
the number of intermediate fields
between F and K (excluding

F and K) is

69.

70.

OCT-30226-C

Consider the three topologies on RJ,
where R is the space of reals with
standard topology and J be an index
set, namely t,-uniform topology. t,-box
topology and t5-the product topology.

Then which of the following is true ?
A) 1y =21, =14

=

—

0
~

a

w
IV
a

—_

o0
Consider the sequence {1} in R.

Nh=1

Then which of the following is true ?

(A) The sequence converges to 0 with

respect to any topology on R

(B) The sequence does not converge
to more than one point with respect

to arbitrary topology on R

(C) The sequence converges to
more than one point with respect

to co-finite topology on R

The sequence is not convergent

with respect to any topology on R
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71.

72.

The convergence of Picard’s iteration

method for the initial value problem

g—i =f(x,y), y(Xo) =Y, is always

guaranteed on the rectangle R by

(A) continuity of f alone on the

rectangle R

(B) a Lipschitz’s condition on finy on

the rectangle R
(C) fis bounded on the rectangle R

(D) f has finitely many discontinuities

on the rectangle R

A2
) 2.
With h = 1, the value of {EJX is

OCT-30226-C

73. Consider the following two statements

74.

with usual notations.

] @{ﬁ}(x).
Efx) | E

1. AT [(1—x) (1 —-2x%) (1 - 3x°)
(1-4xH]=24x101.

Then which of the following is true ?
(A) Only | is true

(B) Only Il is true

(C) Both I and Il are true

(D) Neither I nor Il is true

Newton-Raphson formula to obtain the

cube root of N is

(x5 —N)
3xﬁ

(A) Xpp1=Xp —

(xg +N)
3Xn

(B) Xni1=Xn+

Xn

C) X =Xy, — ——
() n+1 n 3Xﬁ

2

3Xp,

(D) Xn+1=Xn+—3~
Xn
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75.

76.

With usual notation — : A-forward
difference operator, d-central
difference operator, E-shift operator,

which relation is correct ?
(A) &=AE"

(B) &=AE"

(C) 8=AE

(D) &2 = AE™"

Suppose f is analytic in |z| < 1 and
|f(z)| <|z| for all . If f has a zero of

order k at z = 0, then necessarily

(A) k=0

78.

OCT-30226-C

1
77. Letydenote the circle 2—5‘21 inC.
2
z
Then fd2=
Y(z—1) (z+1)
3mi
A -
(A)
(B) 3mi
3mi
© -
(D) O
The function f(z) = sz4_z has at
z
z=0a

79.

(A) removable singularity
(B) pole of order 1
(C) pole of order 3

(D) essential singularity

The number of zeros of z° — 2z + 8 in

the disc |z| <1 is
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80. The number of non-negative integer

solutionsof x+y+z+t=8is
11
3

9
3

o
o
o )
o

81. The extremals of the functional

I(x(t),y(1))= f {(x2 +y2)y2 +a?(xy —y)'()}dt,

to
where ‘a’ is a constant, are

(A) Parabolas
(B) Cycloids
(C) Circles

(D) Catenaries

OCT-30226-C

82. A homogeneous string has mass per

83.

unit length p and is maintained under
a constant tension T. The function

u (x, t) that makes the integral
ti

I(u(x.1)) = ”l(put2 —Tuﬁ)dxdt
00 2

stationary satisfies, which of the
following partial differential

equations ?

(A) Laplace equation
(B) Heat equation
(C) Diffusion equation

(D) One-dimensional wave-equation

The solution of the

Volterra integral equation

u(x)=(1+x)+ | (x-t)u(t)dt is

O +— X

(A) ux)=1+x

(B) u(x) = sinx + cosx
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84.

85.

The integral equation

f(x)= kTK(x,t)u(t)dt, where
0

K(x,t)= Zai (x)bj(t) and f(x) is

n
i=1

known function, is of the type

(A) Volterra equation of first kind
with degenerate Kernel

(B) Volterra equation of second kind
with convolution Kernel

(C) Volterra equation of first kind with
singular Kernel

(D) Volterra equation of second kind
with symmetric Kernel

The eigenvalue of the
Fredholm integral equation

u(x) :kje”tu(t)dt is

0
A) 7 e22—1
(B) A= 922+1
© *= e22+1
(D) = e22—1

86.

87.

OCT-30226-C

Suppose that the function f satisfies
[f(x) — f(y)| <2026 | x —y | for all
X,y € D, where D ¢ R. Which of the

following is also necessarily true ?

(A) fis bounded on D

(B) fis uniformly continuous on D

(C) fis differentiable on D

(D) fis constant on D

Consider the Sturm-Liouville boundary
value problem —y” = Ay, 0 < X < T,
subject to the boundary conditions
y(0) = 0, y(w) = 0. The eigenvalues of

this problem are

(A) A =n
(B) A,=n?
(C) A, =-n?
(D) A_=2n
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88.

89.

Let f(x) = x? and g(x) = 2x |x|, x & (-1, 1).

Then
(A) g is not differentiable

(B) gisdifferentiable andthe Wronskian

W (f, g) (x) = 0 for all x

(C) fand g are linearly dependent on

(_1’ 1)

(D) fand g are solutions of some
second-order linear differential

equation with constant coefficients

The general solution of the Bernoulli’s
differential equation y’ + y = xy? is

1

(A) Y =——
X+1+ce

1

(B) y(x)= —
x—1+ce

(C) y(x) =x+ 1+ ce*

(D) y(x)=x—1+ce™*

OCT-30226-C

90. Which of the following first-order systems

91.

in matrix form is equivalent to the

differential equationy” +y +y=07?

vyl [0 1] [y
SFERIA
Yol [-1 1] |y2

il [0 1]y
B) |., |= } { }
y2| -1 1]Ly2

o [ S

Let G be a group of order 35 and let

H be the center of G. Then

(A) [H| =1
(B) H|=5
(©) |H|=7
(D) |H| =35
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92.

93.

94.

Let G denote the group GL,(R) of 2 x 2
invertible real matrices. Which of the
following statements is false ?

(A) The center of G is infinite

(B) Every finite group is a subgroup
of G

(C) Every finite cyclic group is a
subgroup of G

(D) G has a non-trivial, proper, normal

subgroup

The number of zero-divisors in

VGE

(A) One
(B) Two
(C) Countably infinite

(D) Uncountably infinite

Which of the following polynomials is
irreducible over Q ?

(A) x° + 3x% + 300

(B) x*+x° + 1

(C) x” +1

2

(D) X+ x+x3+x% +x+ 1

95.

96.

OCT-30226-C

Which of the following rings has every

ideal principal ?
(A) Z[x]

(B) Z1i]

(C) Rix ]

(D) z[V-5]

Solution to which of the following

problems may not be unique ?

(A) Au =0 in D, u = constant on oD
where D c R?is a bounded domain

and oD is boundary of D.

utt—4uxx=0,0<x<1,t>0

ux,0)=x(1-x),0 <x <1

(©) u=u.,0<x<1,1t>0
u©O,t)=u(,t)=0

ux,0)=x(1-x),0 <x <1

Au = 0 in D, a_ﬂ:f on 0D and

on
u(0) = P, for some P, €D, where

D R? is a bounded domain and

oD is boundary of D
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97.

98.

Let a flexible string be stretched to the
length | and fixed at the end points 0
and A(l, 0), which lies along x-axis in its
equilibrium position. Let p be the mass
per unit length of the string. If the string
is set vibrating in the xy plane and T is
the tension in the string, the potential
energy of the string is

|
1
(A) [putdx
0

The characteristic equations of the
partial differential equation
yu, + (X + y)uxy +Xu, = 0, fory #x are
2 2
X y
A = —_—, = —
(A) E=7n=7
(B) E=x+y,M=x2+Yy?
(C) E=y-xn=y*=-x

(D) E=x2+y2, n=x2—y?

99.

100.

OCT-30226-C

The complete integral of the equation
p+2q=pqis

(A) z::—x+ay+b

a
a-2

(C) z=ax+ y+b

a
D) z=2ax+——vy+b
(D) 71

Consider the following two statements
for a real-valued continuous function
f(x) on the interval [a, b].

I. If f(a) and f(b) are of opposite
signs then the equation
f(x) = 0 has at least one root in
the interval [a, b].

II. If f(a) and f(b) are of opposite
signs then the equation
f(x) = 0 has at most one root in
the interval [a, b].

Then which of the following is true ?
(A) Only |is true

(B) Only Il is true

(C) Both I and Il are true

(D) Neither | nor Il is true
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101.

102.

SECTION Il

In how many distinct ways can the
letters of the word “STATISTICS” be
arranged ?

(A) 36,28,800
(B) 6,04,800
(C) 50,400

(D) 1,51,200

Consider the following two variables
related to a task :

X = Time at which the work starts
(e.g. 9:00 AM)

Y = Duration required to complete the
work (e.g. 3 hours)

Which of the following statements is
correct ?

(A) Xis measured on a nominal scale
and Y is measured on an interval
scale

(B) Both X and Y are measured on a
ratio scale

(C) Xis measured on an interval scale
and Y is measured on a ratio
scale

(D) Both XandY are measured on an
interval scale

103.

104.

OCT-30226-C

Suppose N follows Poisson P(A), (A > 0)
distribution and conditional distribution
of X given N = n is binomial B(n, p),
O<p<1.ThenP[x=i]is

—An i
(A) e_"“ i=0,1,2, ..,
!

(B) &f”mi,i:o,uz,
!

(C) p(1-p),i=0,1,2, ..,

(D) 1-p)p,i=0,1,2, ..,

Suppose X and Y are two random
variables. Which of the following
statements is false ?

(A) IfXandY are both ordinal variables,
then we can use Spearman’s rank
correlation coefficient to check
whether X and Y are related

(B) If X and Y are both measured
on a nominal scale, then we can
use Spearman’s rank correlation
coefficient to check whether X and
Y are related

If Xand Y are both measured on a
nominal scale, then we can use the
coefficient of association to check
whether X and Y are related

If X and Y are both measured on
a ratio scale, then we can use
the product moment correlation
coefficient to check whether X and
Y are related

(D)
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105. A bank analyses loan data. For
approved loans with amount X
(in lakhs) and borrower risk category
R € {Low, Medium, High}, following

information is available.

Risk . .
Category (R) Low [ Medium | High

P(R) 0.5 0.3 0.2

E(X/R) 8 14 20

What is the expected loan amount

(in lakhs) across all risk categories ?

(A) 14

(B) 12.2

(C) 9.8

(D) 15

OCT-30226-C

106. Consider the model,
Vi =R+ oy X g, i=1,2, ..,k
j=1,2,..,n
Then BLUE of yis

M=
E
—_—
=
I

x
N —
—
<
<
e

Il
—
—

Il
—

M=
M
—_—
e

X
N

Il
—
—

Il
—

(C)




107.

108.

Consider a Latin Square Design with
P treatments. How many maximum
linearly independent estimable
parametric functions can be

estimated in this model ?

(A) 3P —1
(B) 3(P-1)
(C) 3P-2
(D) 3P -3

Consider a CRD with K treatments and

n observations per treatment as,
yij=u+’ti+8ij, T ,”\d,N(O, Gg),

gj 14 N(o, 52)

with t's independent of eij’s. If MST and
MSE are mean treatment and error
sum of respectively, then which of the

following is correct ?

(A) E(MST) =02+ 02, E(MSE) =

(B) E(MST)=Ko? E(MSE) = 6% + 2

(C) E(MST) =02 +0?,E(MSE) = 6% + Ko?

(D) E(MST) = 6? +Ko?, E(MSE) =

109.

110.

OCT-30226-C

Suppose a new predictor X, is added
to a model containing X,. X; and X,
are uncorrelated. Thus, the original
model was Y = f3; + §,X; + e and the
new modelis Y =ry + r X, + r,X, + 6.
Which of the following statements is
correct about the ordinary least square

estimators in the two models ?

(A) By=rq
(B) By—|ra|=r4

(C) T1 is a biased estimate of r,

(D) < ﬁ1

ry

Two separate regressions of height (Y)
and age (X) for boys and girls yield
identical intercepts, but significantly

different slopes. What does this imply ?

(A) Both groups grow at identical rates,
but start at different birth heights

(B) Gender has no impact on height

growth trends over time

(C) Mean heights are identical across
all age groups for both genders

(D) Growth rates differ by gender, but
the expected height at birth is the

same for both genders
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111.

112.

Let X follow uniform distribution on
[- 1, 1]. Define A, :={X2 —%}
Then find the correct option.
(A) z P(A) <o

n=1

(B) P({A, occurs infinitely often}) = 1
(C) P({A, occurs infinitely often}) < 1

(D) {A.}, 1 are independent events

Let {X } . { be a sequence of
independent random variables
with identical Bernoulli distribution
of parameter p. Find incorrect
statements as n tends to infinity.

>a}—>0

(A) forevery

e>0 P{

(B) for every

1 n
ﬁzxm_p

m=1

(C)

(D) — 0 with probability 1

p(1- p%

113.

114.

OCT-30226-C

Suppose {X_, n > 0} is a Markov chain
where f. denotes the probability of
ever return to state i and y, denotes
the mean recurrence time. Which of
the following is correct ? A state i is a
null persistent state if

(A) fi<1andp, <
(B) fi=1andp,=x
(C) fy<1andp, =

(D) f,=1and p, <o

Suppose {x_, n = 0} is a Markov chain
with state space S = {1, 2, 3, 4} and
one-step transition probability matrix P
given by

1 2 3 4
1|Jo 0 Jp 0

20%)023
3% 0 J5 O
4o Y03

Which of the following is correct ?

(A) The Markov chain is irreducible
(B) All states are non-null persistent
(C) All states are transient

(D) States 1 and 3 are transient
and states 2 and 4 are non-null
persistent
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115. Suppose 7 =(my, Ty, ...) is a stationary

116.

distribution of a Markov chain with
one-step transition probability matrix P.
Following are two statements.

I. m is a stationary distribution of
a Markov chain with transition
probability matrix P*.

II. Astationary distribution of a Markov
chain with transition probability
v P4 i i 4 _4
matrix P™ is given by (n1 , s, veny)-
Which of the following is a correct
option ?

(A) Both I and Il are false

(B) Both | and Il are true
(C) listrue but Il is false
(D) Iis false but Il is true

Let X1, X2, Xn be a random sample
from U(O, 0) distribution. Then the
100(1 — )% shortest length confidence

interval for parameter 6 is given by

X(n)
A Xy —J

(B) o’ X(”)]

(C)

OCT-30226-C

117. Non-parametric test for testing

118.

goodness of fit is

(A) Run test

(B) Kolmogorov-Smirnov test
(C) Anderson-Darling test

(D) Sign test

Suppose S_(x) is an empirical
distribution function with respect to
a sample of size n from a population
distribution function F(x), then which
of the following is correct for fixed

xeR?

(A) S, (x) does not converge to F(x) in

probability
(B) S, (x) follows binomial B(n, F(x))
(C) nS,(x) follows binomial B(n, F(x))

Sn(¥) —F(x)
F(x) (1-F(x))

(D)

converges in

distribution to N(0, 1)
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119. A company manufactures rods having

120.

population median 10 cm. A random
sample of 10 rods was taken and
the lengths were measured. The
sorted observations are as follows :
9.7,9.7,9.8,9.8,9.8,9.9,9.9,99,10.1,10.1.
It is decided to use Wilcoxon signed
rank test to test the null hypothesis
Hy : Median length of rod is 10 cm.
What is the value of test statistic in this

situation ?

First kind of beta distribution is the most

appropriate prior distribution for
(A) Normal (6, 1)

(B) Poisson (6)

(C) Exponential with mean 6

(D) Bernoulli (6)

121.

122.

OCT-30226-C

The Mahalanobis squared sample
distance between the centroids of two

groups is given by
(Where X and Y are sample mean

vectors and D is a pooled sample

dispersion matrix)

s
I
0
=
1XI
0

Based on the random sample of size
n = 16 taken by using SRSWOR it is
observed that sample mean = 1000
and standard error in sample mean is
10 then 95% confidence interval for

population mean is
(A) (974.2,1025.8)
(B) (993.55, 1006.45)
(C) (980.40, 1019.60)

(D) (995.10, 1004.90)

32



123.

124.

Which of the following are not criteria for
the selection of stratification variables
in stratified sampling ?

(A) The strata should be mutually
exclusive and collectively
exhaustive so that every
population element is assigned
to one and only one stratum

Across the strata, the elements
should be as heterogeneous as
possible

Stratification variable should not be
closely related to the characteristic
of interest

Elements within a stratum should
be as homogeneous as possible

(D)

Suppose under the systematic
sampling, when N = nK

(N : population size, n : sample size)
Let

V(Vsy) = variance among means of
all systematic samples.

2 . :
Swsy = variance among units

belonging to the same systematic
sample.
S? = population variance for study
variable.

Then V(¥sy ) =
(A) (N-1)32 -K(n-1)s2

wsy

(B) % [(N-1)S? —K(n- 18}, |

(C) (N-1)S? —n(K-1)S5

wsy

0) < [(N-18-n(K- 1S5 |

125.

126.

OCT-30226-C

In a college library there are 10,000
books with numbers 1, 2, ..., 10,000.
Suppose we want to get a random
sample of size 50 using systematic
sampling. Then what is the probability
of selecting book number 9292 in the
sample ?

™ Y200
® %o
© Yoo

(D) % 0,000

In a class of 100 students, 52 passed in
Mathematics, 60 passed in Statistics,
then the number of passed in both the

subjects will lie in the interval

(A) (0, 11)
(B) (12, 52)
(C) (53, 100)

(D) (15, 50)
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127.

128.

The range, arithmetic mean and
standard deviation of 10 items are
20, 75, 10 respectively, if each

observation is increased by 5, then

(A) Range and coefficient of variation

both will increase

(B)

Range and coefficient of variation

both will remain same

(C) Range will not change and

coefficient of variation will

increase

(D)

Range will not change and
coefficient of variation will

decrease

Suppose weighted mean of a and b is
computed taking weights 0.4 and 0.6
respectively. If a is increased by 20%,

then the weighted mean will
(A) Increase by 8% of a

(B) Decrease by 8% of a
(C) Not change

(D) Increase by 18% of a

129.

130.
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Let X ~ Poisson (M), with A > 0, what is

1
El —
[X+1j ?

A condition has 10% prevalence.
A test has 90% sensitivity (chance
of positive if diseased) and 90%
specificity (chance of negative if
healthy). Given a negative test result,
what is the probability that the person

is truly disease free ?
(A) 90%

(B) 98.8%

(C) 50%

(D) 10%
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131.

132.

For the LPP
Max : x

Subjecttoy < x+1,x+y+1 < 0and

XxX=0

(A) there is an unbounded solution
(B) there is a unique optimal solution

(C) there are infinitely many optimal

solutions

(D) there is no feasible solution

For the LPP
Max : 9x + 2y

Subjecttox-y <1,y—-x < 1and

X+y=3

(A) the optimal solution is

(< ¥=(%:%)
(B) the optimal solution is (x, y) = (2, 1)
(C) the optimal solutionis (x, y) = (1, 2)

(D) there are infinitely many optimal

solutions

133.

134.
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In a M/M/1 queueing system, assume
that the arrival and service rates are
4 and 5 per minute respectively. Then
the long run probability of finding at least

three customers in the system is

(A) half
(B) more than half
(C) less than half but positive

(D) zero

In a M/M/1 queueing system, assume
that the service rate is m times of the
arrival rate for some m > 1. Then the
long run average number of customers

in the system is

1

) m-—1

(B)

35



135.

136.

In a M/M/1 queueing system, assume
that the service and arrival rates are 8
and 2 per hour respectively. Then the
long run probability of a customer’s
waiting time being more than 10 minutes
is not

(A) 0.64

y
B) less than —
(B) N2

y
C) more than ——
(C) 7

e

(D)

In a three way contingency table
for testing the null hypothesis of
independence of attributes against the
alternative that the attributes are not
independent, the expected frequency
eijk of (i, j, k)th cell is given by

(Where nijk is the frequency of
@, j, k)" cell

ni..=> > nijk nj.=> > nik
K i K

nk=>>nik and n=>>"> nijk)
i i ] K

(A) nijk/n
(B) (ni../n)(n.j./n)(n..K)
(C) (ni..) (n.j.) (n..k)/n®

(D) (ni..) (nj.) (n..k)/n

137.

138.
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Probability of accepting Howhen H is

true is

(A) Probability of Type-I error

(B) 1 —[Probability of Type-I error]
(C) Probability of Type-Il error

(D) 1 —[Probability of Type-Il error]

From the uniform distribution over
the interval (0, 6) two independent
observations X and Y are randomly
selected to test H, : 6 = 1 against
1 6=2

Find the size of the test for the test

function.

¢(X,Y)={; ifxc:\;ﬂ
(A) 0.25
(B) 0.50
(C) 0.75
(D) 0.95
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140.

Let f(x) = Ae™, x > 0, A > 0. This
family of distributions has Monotone
Likelihood Ratio (MLR) property in

n
©) X

i=1

(D) 2%

i=1

Suppose the family of distribution has
Monotone Likelihood Ratio (MLR)
property in T(x). Suppose the test ¢(T)
is UMP of size o for testing.

Hy: 0 =6, against H, : 6> 6,. Then
(A) o(T) is also UMP for testing
Hy : 8 <6, against H,: 6 > 6, of

size smaller than ..

d(T) is also UMP of size o for testing
Hy: 6 <8,against H,: 6 > 6.

o(T) is also UMP for testing

Hy: 6 <8,against H,: 6 > 6, of
size greater than o.

®(T) is not UMP for testing

Hy 1 6 < 6,against

H,: 6 > 8, of size o

141.

142.
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Which of the following expressions is

correct about failure rate r(t) ?

(A) F(x)=exp {—Tr(t)dt}
0

r(t)dt}

(C) F(x)=1-exp {—]Sr (1) dt}
0

r(t)dt}

(B) F(x)= exp{—

X — 8

(D) F(x)=1-exps—

X — §

A life length random variable X has the

following pdf

1+1

F(x, 6):(1+6x)_(9 j,x>0,6>0

This distribution has

(A) increasing failure rate when 6 > 1
(B) increasing failure rate for any 6
(C) decreasing failure rate when 6 > 1

(D) decreasing failure rate for any 6
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144.

145.

Reliability function of parallel system of
n independent components, with each
component reliability is p is given by

(A) p"

The optimal value of the objective
function of the following LPP

Min : x + 2y

Subjecttox—-y =1andy = 2
(A)
(B)
(C)

(D)

is a positive finite value
is a negative finite value
does not exist

exists and has infinitely many
optimal solutions

For the LPP
Max : 3x + 2y

Subject to %+%S1,
x>0 andy>0

(A) the optimal solution does not
exist

(B) the optimal value is more than 5
(C) there is a unique optimal solution

(D) the optimal value is zero

146.

147.
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Suppose X is a continuous random
variable with probability density
function (pdf) f(x) and median 6.
Suppose W denotes the sample
median based on a random sample
of size n from the distribution of X.
The large sample distribution of W is

N(®, v), where variance v is given by
(A) 4f2(6)/n

(B) [4nf2(O)""

(C) f2(6)/(4n)

(D) 1/(nf%(6))

Suppose {X;, X,, ..., X }is arandom

sample of size n from a distribution with
finite variance o and S? = (X, — X)2.

Then
(A) S?is an unbiased estimator of 62

S?/n is an unbiased estimator of 62

(B)

(C) S%/(n-1)isan unbiased estimator
of 62

(D) X(n) _X(1) is an unbiased estimator
of 62
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149.

On the basis of a random sample from
Poisson P(0), 6 > 0 distribution, which
of the following parametric functions

are not estimable ?

Suppose{X,, X, ..., X }areindependent
random variables, where X, follows
uniform U(0, i6) fori=1,2, ... n
6 > 0. Then the maximum likelihood

estimator of 0 is
n
(A) 2.%i/n
i=1

(B) max{X,, X, . .., X}

X, Xg X
X, 22,78  In
© max{ 23 n}

(D) (%)i(xi/m
1

OCT-30226-C

150. Suppose X follows normal N(8, ¢°)

151.

distribution, 8 € R, 62 > 0. To construct
a confidence interval for 6 based on a
2

random sample of size n, when o< is

unknown, the pivotal quantity is

(A) Sample mean )_(n

(B) (X —6)/o

(C) (X —0)/S, where §2 = %(X. — X)?/
(n-1)

(D) (X, —0)%/c?

The multiple correlation coefficient

P1o3.. pisthe

(A) Simple correlation between X, and

linear combination of X2, XS, Xp

(B) Maximum correlation between
X1 and linear combination of

Xp Xgp ooy X,

(C) Correlation between X, and the
residual X;—X1 where )A(1 is the
best linear predictor of X, on

Xp Xgp ooy X,

(D) max {corr(X,, X),i=2,3, ..., P}
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153.

Variances of the principal components
computed using correlation matrix
on the basis of n observations on
p variables, belong to which of the

following intervals ?
(A) (0, p)
(B) (0,n)
(C) (0, 1)

(D) (p,n),p<n

Suppose X is a p-dimensional random
vector with dispersion matrix X = [csij].

Suppose A; > A, > ... > kj > A

1+1"'>7‘p

are p eigenvalues of Z. In Principal
Component ( PC) analysis of X based
on n observations, the variance of j-th

PC

is always Oj
is always hj

is always oj hj

may depend on the weights of

principal components

154.

155.
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Reshuffling of clusters at each stage
occurs in which of the following

clustering methods ?

(A) Only in agglomerative

hierarchical
(B) Only in divisive hierarchical
(C) K-means

(D) Both the hierarchical methods

The first two canonical correlations
between two bivariate random vectors
X and Y are 0.9 and 0.6 respectively.
Further, U, and U, are the canonical
variates based on X and V, and V,
are the canonical variates based on
Y . If we fit a simple linear regression
model to predict U, based on V, what
would be the unexplained variation in

this model ?
(A) 0.19
(B) 0.36
(C) 0.10

(D) 0.40
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157.

A biologist wants to estimate the
total population of deer in a forest.
She captures and marks 50 deer
and releases them. One week later,
she captures 80 deer and finds 10
are marked. If we assume that no
emigration/immigration occurs and that
marks don’t affect survival, what is the
estimate of deer population based on
this information ?

(A) 400
(B) 65
(C) 120
(D) 260

A metro ticket counter handles

peak morning crowds. On a given
morning, 10 passengers arrive at
the counter independently. Each
passenger’s online transaction has
a 30% chances of failing. Queue A
processes passengers whose
transactions succeeded. Queue B
processes passengers whose
transactions failed. If X, and Xg
denote the numbers of passengers in
Queue A and Queue B respectively,

find E(X, — Xg).
(A) 3
(B) 7
(C) 4
(D) 10

158.

159.
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A circular dartboard has a radius
of 10 cm. At its centre, there is a
circular bullseye with a radius of 2 cm.
Assuming every dart thrown hits the
dartboard uniformly at random, what is

the probability of hitting the bullseye ?

(A) 0.02
(B) 0.04
(C) 0.2

(D) 0.1

Which of the following statements
is true ? For a zero-mean random
variable X, with finite variance, the

expectation of | X |.
(A) May not exist

(B) Is positive and smaller than the

standard deviation

(C) Exists but may not be smaller than

the standard deviation

(D) Exists and may not be non-zero

11
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161.

Let X follow uniform distribution on [0, 1].

Define X, := n% max{O, yn - X} .

Find the incorrect option as n tends

to infinity.

(A) X, — 0 almost surely
(B) X, — 0 in probability
(C) EX,—0

2
(D) EX_ -0

Mean square error for regression
estimator of population mean is

given by
(A) S5(1-p%)
(B)

1—%}85(1—@

1-1) a2 2 ,
_ here f
- ij(1 p ),w erefisa

(C)

sampling fraction

N-n

(D) (—j Sy (1-p)

n

162.

163.

OCT-30226-C

Consider a 2% factorial design with
n replications. As experimenter is
interested in only main effects and
two factor interactions. Hence, such a
model is fitted. Then error degrees of

freedom for this model are

(A) 64(n—1)
(B) 64n — 42
(C) 64n —22
(D) 64n — 21

Consider a connected block design.
Then which of the following statements

is true for the C-matrix of the design ?
(A) It must be positive definite
(B) It is always positive semi-definite

(C) It may be positive definite or

positive semi-definite

(D) Definiteness of C-matrix will

change from design to design
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165.

Let L1 and L2 be the BLUES of
two treatment contrasts Ly =1t
and L, =m’ t respectively in a
BIBD. Consider the following two
statements.

l. var[/l\_1]=var(/l\_2j.

I. COV(/|\_1,/|\_2JZO, if ’m=0.

Then

(A) lis true, but Il is false
(B) Ilis true, but | is false
(C) land Il both are true
(D) I'and Il both are false

A single replicate of a 2° factorial
experiment is performed in 8 blocks
using three block defining effects ABC,
ADE and BCE. Which of the following
statements is not correct ?

(A) Inall, 7 treatment combinations
are confounded with blocks

(B) The effect AE, BD, ABCD are
completely confounded with block
effects

No main effect is completely
confounded with block effects

All two-factor interactions are
estimable independently of block

(D)

effects

166.

167.
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For the linear model y;; =
i=1,2,..,kj=1,2, ..,
Which of the following is not

o+ oy + g,

estimable ?

(A) u+0ci,i:1,2, N ¢

Kk k
Z CiOLi with Z Ci =0

i=1 i=1
1 k
©) j 2o

1 k
Ht 2o

Let b'Y be a linear function of

observations belonging to error

space in a linear model y = XB + ¢,

£ ~ Ny (0, 671, ). Which of the

following is not true ?

(A) b'y is independently distributed
of X(X'X)" X'y

Variance of b'Y is unbiased
estimator of error variance ¢2

(B)

b is orthogonal to columns of
X-matrix

t_)')_/ is independently distributed
of BLUE 2 of an estimable
parametric function 4B
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169.

In a linear model y = XB +¢,

e~N, (Q, Gzln) the two estimable
parametric functions T, and T, have
BLUE's such that V(T1) = 4V(Tz).
Then the ratio of lengths of their

confidence intervals will be

Let SSR(B) be the regression sum
of squares for testing the hypothesis
Ho : XB=0 inamodel y = XB + & with
€~ Nn((_), Gzln) and rank(X) = r < p,
the number of parameters. Then

1
distribution of — SSR(B) is

(¢}
(A) X(zr 42 Where A2 =B'X' x [_302
(B) X(2n7r, x2) Where A2 =p'X'x B
() o
(D) X(2r 52 With A2 = Gi[_g’[_g

OCT-30226-C

170. Consider an RBD with V treatments

171.

and b blocks. Let SST, SSB and
SSE denote treatment, block and
error sum of squares respectively. If
a same constant C # 0 is added to
every observation in one particular
block leaving all other observations
unchanged, then which of the following
is necessarily true ?

(A) SST remain unchanged while SSE

and SSB both change

(B) SST and SSE remain unchanged

while SSB changes

SSE remain unchanged while SST
and SSB will change

SST, SSB and SSE will all change

Following are two statements.

I. Poisson process is a stationary
process.

Il. Poisson process is a process
with stationary and independent
increments.

Which of the following options is
correct ?

A
B
(C
(D

(A) Both | and Il are false
(B) Both | and Il are true

| is true but Il is false

)
)
)
)

| is false but Il is true
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172. Which of the following options is

173.

correct ?

For a linear birth-death process
{X(t), t > 0} with birth rate A, death
rate u and X(0) = a, the mean

function M(t) = E(X(t)) is
(A) aeMt

(B) ag~(»#t

(C) aelHt

(D) ae+ht

Letz,, z,, z, be three independent and
identically distributed standard normal
random variables. Define Y = (z, +2)? +
(z, + 3)? + Z5. What distribution does

Y follow ?

(A) Central X%
(B) Non-central ¥ (3, 5)
(C) Non-central ¥ (3, 13)

(D) Non-central % (3, 10)

174.

175.
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Suppose X, is the " order statistic
based on a sample of size n from a
continuous probability distribution.
Let Q, be the population median.
Then, the confidence coefficient of

the confidence interval (X(1), X(n)) of

Q, is

Suppose X and Y are independent
and identically distributed uniform
U(0, 1) random variables. We define
Z =max{X, Y) and W = min{X, Y}.
Then, P(Z—W > %) is

(A) 1/2

(B) 3/4

(C) 2/3

(D) 1/4
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177.

In a simple linear regression model,
Y =By + B X + g let 91 andflzbe
fitted values for x, = 15 and x, = 5
respectively. If X =10, what can we
say about 91 - 92 ?

(A) ltis equal to 2Y

(B) ltis equal to 10Y

(C) Itis equal to 5

(D) Itis equal to 10[/31

A researcher fits a simple logistic
regression model
p(X) j
Iog( =B +PX+e
1-p(x)) 0

Ifincreasing x caused p(x) to decrease

from 1 to O, which of the following
statements is true ?

(A) The curve of p(x) vs. x is s-shaped

and odds ratio > 1

(B) The curve of p(x) vs. x is inverted
s-shaped and odds ratio < 1

(C) The curve of p(x) vs. x is s-shaped
and odds ratio < 1

(D) The curve of p(x) vs. x is inverted

s-shaped and odds ratio > 1

178.

179.

180.
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Let X~Np(w2),£>0 and S, and

S, be MLE and unbiased estimate of

2. respectively based on random

sample of size n. What we can say

about [S,| - [S4| ?

(A) ltis positive

(B) Itis non-negative

(C) It can be negative or positive but
cannot be equal to zero

(D) Its sign would depend on sample

Let X4, X2, X3, X4 be a random sample
4

from Na(0 lr)and D=" x; X}.
i=1

IfD = (dij) then var(d, + 4d,, + 4d,,)

If X~Np (g, Z)and rank (X) =r<p, then
which of the following is not correct ?
(A) The distribution of X

is concentrated on an
r-dimensional subspace of RP
Components of X are linearly
dependent

(C) Thereis atleastoner xr
submatrix of £ which is positive
definite

The characteristic function of X
does not exist

(B)

(D)
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ROUGH WORK
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