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INSTRUCTIONS

This Test Booklet contains ane hundred and twenty (20 Part* AT 40 Part 'B' +60 Part
‘C*} Muhipie Choice Questions (MCQs). You are required to answer a maximum of
15, 25 and 20 questions from part *A’ ‘B and *C” respectively. [F more than reguired
nurnber of quesfions ars answered, anly first 15, 25 and 20 questions in Paris *A' °B*
and ‘C" respectively, will be taken up for evaluation.

OMR answer shest has been provided separately. Beftwe you start filling up your
particulars, piease ensure that the bookler containg requisitc number of pages and that
these are nol torn of mutilated. (f it i 50, you may request the lavigilstor 1o change the
booklet of the same code. Likewise, check the OMR answer sheet atso, Sheets for rough
work have been appended © the test bookler

Write your Roll No., Name and Serial Number of this Test Booklet on the OMR
Answer sheet In the space provided. Also put vour signatures in the space carmarked,

You must darken the pppropriase circles with a biack ball pen reisted to Roll
Nomber, Suhfzet Code, Booklet Code and Centre Code on the OME answer
sheet. Tt is the sale responsibility of the candldutle to mcticulously follow the

instructicns given on the OMR Answer Sheet, [siling which, the camputer shall
aot be able o decipher the correct detpils which may ultimately resul in loss,

including refection of the OMR answer sheet.

Each-guesticn in Part “A'" carries 2 marks, Part *B* 3 marks and Part 00475 marks
respectively. There will be regative marking (@ 0.5 marks in Part *A* and @ 0.75
marks in Part *B’ for each wrong answer and no negative marking for Part *C".

Below each question in Pact ‘A" and ‘B’, four alternafives or responses are given,
Onaly one of these alternatives is the “correct™ option to the question, You have ko
find, for each question, the correct or the best 2nswer. In Pant ‘C* cach question may
have 'ONE’ or "MORE® correct options. Credit in & question shall be given only on
identification of *ALL" the correct options in Part O,

Candidates found copying or resorling t© any uenfair means are Jiable 1o be
disqualified from this and future examinations, ’

Candidate should not write anything anywhere cxcept on OMR answer sheet or
sheets for reuph work,

Lise of caiculzior is not permitied.

Afler the test i pver, at the perforstion poipt, tear the OMR answer sh eit, hand
gver the original OMR answer sheet to the invigilator and retain the carbonless copy
for your

Candidates who sit for the entice duzation of the exam will anly be permitted to carry
their Test baokiet.

5127 CISRMB—ACH—1B
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1. 3.2 B T
1. 64 4. 1.2

The diagram shows the dimensions (in
cm} of & zircon crystal. having a sguare
prism and two identical square pyramids.
What is the volume of this crystal (in
cm’)?
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I. 3.2 2, 36
3. o4 4, 7.2
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o ofy 2 wem sl g

1. ¥ 2, v+
3. v+2¥ 4. v+ 4V

A boy throws a ball with a speed v at &
vehicle that {5 spproaching him with a
speed V., After bouncing from the vehicle,
the ball hits the boy with a apeed

. » 2. v+V

3. w42V 4. v+av

R BT vw e 3w & w1 oW
It fotn B @ zm & wuE a2
By ® I o ouw afREE gEw
fadam; am, e @ 2 AT v ¥ S
T awar & @ A o 1 Rwae
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it gy fema e
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Four friends were sharing & pizza, They
decided that the oldest friend will get an
extra plece of pizza. Bahu is two months
older than Kattappa, who in tum is three
months younger than Bhalla. Devsena is
one month older than Kateppa, Who
should get the éxtra pisce of pizza?

. Bahu 2. Devsena
3. Bhalls 4. Kattappa
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‘A funnel is conoected 10 a cylindrical
vessel of cross sectionad area 4 &s shown,
{0 make an interconnecied system of
vessels. 'Water is poured in the cylinder
such that the height of water in the funne]
is / a3 shown. If the level of water in the
cyim:.hmlvmeiupuﬂwddawnbya
distance x< /, the level of water in the

fannel:
L. rempins unchanged
g ax
2 nmby;—t-;
3 :imby%
2
4 rismby%

T ot & 3% (30 N A &) ow uduyr
#4,15,6.7,5, 0 T b §IUET 9T a2 (0)
4 W AP R, T b v Nees S B
oWy R o # W (unge
(3T 3w - T W) ¥ gdRe
WA 3 A 87

1. 25 2. 2

1 27 4. 29

Merkn {out of 30) of seven students in an
exanination are 4, 15, 6, 7, 5, a and 5,
*hﬂ'ﬂﬁ{-‘-‘ﬂ}ﬂl!llﬂhip{ﬂﬂf"ﬂlﬁblﬁ&
prime. Whit is the maximum possible
value of the range of merks {iz
mavimum mark — miniout mark)?
1. 2% 2. 28
i 27 4. 29

& s A MR B U g ¥ Rudy
Ryl & aver wiE e §1oa &
A B R Z0E E B A AT ke &
TR 2 km T & TR A IR AR
B & 0% I YN A B At A
Wil Ry & Peed g W B & ah
v &7

l. Z2km 2. dkm
3 6km 4. Ekm

Two persons A and B start walking in
oppasite dircetions from a point. A travels
twice a5 fast #s B, The speed at which B
travels is | km/h. [f A travels 2 km and
turns back and starts walking towards B, ai
what distance from the starting polor will
A crosa BY

1. 2Ekm 2. 4km

1 &akm 4, Bkm

TH AT P O OGRE R
@ 60 v BT Hwd Afy T Toew Ty
b1 At A ey Y ZH 2 e £
HANE Nz fF SR ¥ W BT
feter & S8 30 kb B ANwA R
#aarmlaﬂrgéum & aE fem
aifer & U B 60 ke ¥ MW Y ¥
T S Or iy

WEY B OT S F a7
&0 kin/a
SN kinh
120 ks

B bl -

A person wanted to tavel fross Charbag 1o
Alambeg with an average speed of &0
km'h by car, The disisnce between
Chasbag and Afambag is 2 km. Due to
heavy traffic, he covld travel at 3 km/h
for the first kilometre of hiz journcy,
What shouid his speed be for the
remaining joumey 1o achieve his averape

spe:adtm‘getof‘ﬁﬂhmfh?

Camnot achieve his target with any
finite specd.

60 knh

90 km/h

120 kv

Ple
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UF RUGT 9T Ak 2003 @ 2005 6T 3 ok
N W & Ar Wieg 3 65 on T
T 2002 & 2004 ¥ Par 3F F T
63 e Wi T 2005 B aTEERAw T 6o

mmlaizmﬂﬁ:a:nn‘rg&?

1. 3%¢em 2. 60em
3 Sdcom 4. 53 om

The average rainfall over a given place
diring the three-year period of 2003-2005
was 65 em, During the three-year period
20022004 the average minfall was 63 cm,
The sctual rainfall during 2005 was 60 cm.

What was the rzinfall in 20027
I. 55¢m 2, 60em
3, Sem 4. 53 cm
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H welw & wwa-veer Re faws s
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i. 4ra
3. EAB

28D
4. mHC

In 4 four consecutive day schedule, four
pilais Mew (Tights each on a different day.
Mr. A was scheduled to work on Mooday,
byt ke traded with Ms. B who was
originally scheduled to work on
Wednesday, Ms. C traded with Mr. D,
who was originally scheduled to wark oa
Thursday, Afier all the switching was
done, who worked on Tuesday?

L M A 2. Mr.D

3. Ms.B 4 MsC

W W (6 ) Tk 40 T Hhadiss
& AGHIW H g e maml Rea
i dWedfaw dw o

118
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1. &0
3. 40

2. 60
4. 20

Afier 6 g of carbon is completely bumt in
en atmasphere of 40 g of oxygen, the

percentape oxygen lefi is:
1. ko
3. 49

2. &
4 20
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 What fraction of the equilateral trianple

shown below with three identical sectars
of a circle is shaded?
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1. I5 2. 2R

3. 31 4. 32

How many different salzds can be mads
fmmmmbur,tmmmea,uninns.bmmnt
ard carrots?

1. s 2. 2%

3. 31 4. 32
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1, 20s 2, 40s
3 l4s 4. Bog

A bottie of perfume is opened and a
person i a distance of 10 m gets the smeatl
after 10 seconds. The tme taken for a
persan 20 m away o ger the smelt is aboul
I, 20 2, 40s
3 l4s 4. KOs

v iy F OWRERR ST e
s & o & o B vk e &
oy F TR {1 9 e qRET o
o ¥ sl of § o Awner afgE
m#{&ﬂﬁgﬁﬁa’rmm
aemR et F ogE & ammew W
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1. 21
3. 12

2 1
4 14
A mineral contains & cubic and a spherical
cavity, The length of the side of the cube
is the same as the diameter of the sphere.
If the cubic cavity is half filled with a
ligyid and the spherical cavity s
completely filled with hquid, what s the
approxirate ratic of the volume of liquid
in the cubic cavity to that in the spherical
cavity?
B
3. 1.2

63T RER A d s
Fowen el & v we R www oamyr
¥ o " Mawwr Ay & & Iooer =
% Y s e # dsnear ¥
1. 1 ‘2.0
3. 12 4. 1/e

A 3
4. 14

Qut of 6 unbiased coins, 5 are tossed
independently and they all result in heads.
If the 6™ is now independently tossed, the
probabitity of getting head is

1.

2. 0
172 4. 1/6

0 & wer fay = @ R b
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16, Whal could the fourth figure in the sequence

17

17.

be?
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AR B W atww g 30 ¥ aw
I g R o xy e ox b
Csy<z)| AR 5F g 4 &g A
&% 5 W ¥, A z & raeaw W
AT F &

L 3 p A X |
3. 35 4. 37

The average age of 4, # and C, whose ages
ars ntegers x,y and z  respectively
(xSy=z) is 30. If the age of B is
exactly 5 more than that of 4, what is the
minimum pogsible value of 27

| S 2 i3

3. 35 4. 37
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1. 10 21

I 02 4. 2
Percentage-wise distribution of all science
students in 2 university is given in the pie-
diggram. The bar chart shows the
distribution of physics students in different
sub-areas, where a student takes one and
only one sub-area. What percentage of the
total science studemis is gitls stwdying
quantem mechanics?

Physis,

Earth

Scharm RMathe

é
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RY gv B # wim gt @ g
AT Far {7

AVAVAVAN
L[NNI/

I 27 2. 24
3, R 4, 14

What is the total nomber of parslleiograms
in the given diagram?

AVAVAVAN
[N

1. 27 2.
3. 22 4. 14

T i oF opT F it woet (A, BUT
CvE g oftomaf & R mam b X, v
T Z ganr Wl Fe oaw widwe s
QR ey ¥ Sl g@ g shaw

S | Fd Hwwr (XY |2
e | 9w

A 2,060,000 | 60 30 |36 | 40

B 2,50000 | 70 40 136 | 30

¢ 3.00,000 | 80 il ERED

. ¥

o IS 2

. Z

4, XUF v H quad §§



20 Election results of a city, which coatains 3

sepments (A, B and C) are given in the
Table. Percentaps votes obtained by
pantics X, Y and Z are alsp shown, Which

party won the efection?

[Segment | Totel % of [ X FY [Z |
Voters voting

A 200000 |66 (30 {36 | 40

B 20000 |70 |40 [30 | 36 |

C t 2,060,000 | %0 30 |40 [30 |

. ¥

2. X

3 Z

4. It wasalie berween X and ¥
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ﬁmwmwmmnx#
S={reR: x>0 xmin+

5 TEEH ke N Uy ¥ ),

53 FuH O Fae g e o
IxeSTWE & ony =2 2N 7w

L. Oyl fae fig ¥

2wt R Rig aft & zwar

1. ¥ Tga B iy E

5. o % i Aft oRB Rww R ¢

Consider the function tan x on the set
S={1ER: r=0 o+ kn+

3 foranpken U{ﬂ}}.

We say that it has o fixed pointin § if

dx € §such that tanx = z. Then

. there is a unique fixed point

2. there is no [ixed paint

3. there are infinitely inany fixed pointy

4. there are more than gne but fnitely
many fixed points

ﬂﬁx}ﬂﬂ?mf{x}z?}m Fi

R whuEE: e g
1, {0,) |
2 ree) W, B r>0 & o

2.

23,

23

24,

3 (07, w0 % o
4. FIF [a, 4] HITT F Ry 77
B<achacm @

Deﬁncf(x}z%fur x>0, Then fis

wniformly contintous

. on {0,5a)

-~ on(r,w) forany r 3> 0

on (0, r] foranyr = 0

. oty on intervels of the form [a. B
for l<a<heaw

e bpd B s

Wi= {{xy2)eR®: x+y+2=0}am
Wo = {xy2le®: x—y4a=0q;
TE WE BRI T I A
T

i) wnw, = Begf ((0.1,13)
(i) T AUPEE R F Frder W, Fur
Wk, T% ZEY & swsehe it a

1w = el (oL 1), (01,1
2. W= R ((1,0,-1), (0,1 -1))
3. W =Rl (€1.0.-15,(0,1,1))
4.

W =fasyia ((1.0,-1), (1,0,10)

Consider the subspaces W, and W, of B?

given by

Wi={(x,.2)eR": x+y4z=0}
and -

W= {{xy2)eR%: x~y+z=0)

If W is a subspace of R? such that

() WNW, = span ((0,1.1))

{ii) WW, is arthogonal to WITW, with

respoct to the usual inner product of R,

thes:

L. W = span [(0.1, -1}, (0,1,1))

2. W = span {(1,0,—1), (0,1, —1)}

3. W.= span {{1,0,—1), (0,1,1))

4. W = span [{1,0,—1), (L0,1)}

= [(2). ()] w5 s e

T: I.z-rl’ﬂT(;)E(:jzj;,) 2§
TR &3 4T ¢ aum & ey
IHE B TIC]W R @ B d
o1 a8 87 &
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Lrier=[70 7
2 7el={3 7
s re= [
. rel=[3 7

Let © = {(;)(f)} be a basis of R? and
T: B> B be defined by T(;)E

x+tw
(x— 2:;) I T[C] represents the matrix
of T with respect o the basis © then which
among the following is true?

I '.i"[c].—.[“:{3 P

ariei=13 7
i T{c}z[‘;‘ '21]

arer=[3 7

aﬁw:=[(%?-W-X}Eﬂl“|u+v+w——-ﬂ.
vt x=02u 2w—x =0} 3

W= {uvwt)eRutw+x=o,
u+w—2xtﬂ,v-—x=ﬂ], G R i B |
# i B W v

b o dim{W¥,i= 1

2 dim(Wy) = 2

3 dim{WNW) = 1
4, dim{W, + W) = 3

Lot Wy = [(u,v,w,x) & R";u+u+

w =10, 2v+x=ﬂ,2u+2w—x=ﬂ]
and

Wo = {(uvwx}e R [ut w+x =0,

u+w—2x=ﬂ.u—x=ﬂ}. Then

which among the following is true?

i dim{w,}= 1
3. dtm{WlﬁWg] =1
4, dim(W, + W) = 3

AT B A% nxn aRwR anegE B
AR wHEW M B oW A+, W=
wfdalw ad @ - ugr ¥ omb
HFReE w7 ¥

26.

27,

i)

13,

Lot wfawfeos

2, WO T ok
i anaiaE
4 UF § FH S9E &

Let A bean n % n complex matrix.
Assumie that 4 is seifadioint and let 8
denote the inverse of 4 4 i1, Then all
sigenvalucs of {4 — {138 are

!. purely imaginary

2. of modulus one

3 el

4. of modulus tess than eme

?a.'ﬂ- m C“ a; m {ﬂnuz:m-l&}
WEIHTT A WU AW W) M=
LTI o H-fu.tu--—--r“nj o Pouw

st kxk ¥y B fEa
@y, ., 2y € R REolt oRfear o @
7w & ¥ #ta-w wua af iy

LW (MPMY) = k3 Ay a = a
lgijak

2 B IMEMY) = Ir,a

3, %% (M*N) = min (k,n - k)

4 T (MM + NN*) <

Let {uy,15,..,4,} be an srthonormal
basis of €* a5 column vectors, Let
M= (g, ), N Clxs 1,0 itn) and
P be the diagonal k Xk matrix with
diagonal entries ay, &0y, ..,4, ER. Then
which of the following is true?
1. Rank (MPM*) = k whenever

apEoy 16072k,
2. Trace (MPM*) = Ef-; &
3. Rank {M"N) = min k.n—k&)
4. Rank (MM™ + NN*) < n

B mx R — R & T Bln, b) = ab
A o Bt & # wear st ad b
1. 8% wewor b

2. BUSTHS AT Zi8lite au 2

3. BWHE ¥ iy o B gt b
4, Baa‘rtﬁmt#m_
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Bla, b) = ub.

Which of the following is true?

1. B isalinear transformution

2. Bis a pozitive definite bilinear form

3, B is symmetric but not positive definite
4. B iz neither linear nor bilinear

Fearar wfontEa wfRafm Qo RF
e

(i) floy=20

(i) £ (r) =$,H¥1’-‘r=:¥ % peZ gel
T ged (pq) = 1.

LRI OE

1. one-to-one TRAT onio

2. one-ic-pne FET, q‘i’?g onto

3 onto ‘Rq GHE~iteOne Fl'ﬁ

4. d Y one-to-one, Tonto

Consider the map f: § — B defined by
{if@) =20

(i) (r) = 1%#- where r = E with p & Z,
q € Mand ged {p.q) = L.

Then the map £ is

. ong-to-one and onto

. nol one-to~one, but onto

onta bt nat one-ta-pne

. neither one-te-cne nor onto

P

ofr AT dEen B sEfE x| <1, &
AT o ma

1. O xEQ,ﬁ'&‘Zz"'EQ

2, o MEQAEYED
3 oy € qmzm"‘*’eq
21k 1]

. D R A NBrED ¥

.

Let x be a real mimber such that |x] < 1,
Which of the following is FALSE?

1. lEx € @.then Z x™ e

mel

2 It ZImEchen YEQ

mied

3. Ifx ¢ @ then Z mEml g g
med
xm.
4, Z — comverges in B
m
mel

M. {x,)} O QrEaAE GEATHE W IR 21
1 >0 % BT ¥ a3 5w A9E
T IR W

lpay — 25| €&V n 2 ng,

A I {x) B
2. ¥ § g IrEeas Al W aiEey
3. widwri
4, HrEREE A T uiese 8

). Suppose that {x,.} 5 = socyuence of real
numbers. satisfying the following. For
cvery £ > . there oxists ny such that

ltpsr — x|l 2 R2MG.

Thesequence fx;,} is - )

. bounded but net necessarily Canchy
2. Cauchy but not necessarily bounded
3. convergent )

4. not necessanily bounded

3L

k]

Al = I ;li.dxmﬁ?n‘.-:l.

ceR % Bre E & B
lih oy 75 Af) =L, AT
i L=0 3% c>3
2. L=13f6c=3
3. L=2TRec=3
4 L=wdE0<ca3

32,

i+

1
Let A(n} = f —ydxfornz 1.

T
Forc € B let lim,..n" A(r) = L.
Then

L L=0ifc>3
L L=1ifc=3
. L=2ie=3
4 L=wifl<ccd
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TN 9T 2 TN TGIE p(e) AUT g(z) T

S Ly = ﬁ,; plz)q(z) dz gt ¢ 5

Wl y{ty =" Dt 2n ¥ o

bodpmyn =0 G GAERF QOIF m,n
:tﬁWHEr m*En

L fymgn = 2mi WY GATCRE YOitet o &
&1

3 4oy = 0 FH TPERT ¢ ¥ R

4.y, = pld) Hﬁimigqﬁ?p,qﬁim

Consider the polynomials p(z), g(z2) in

the complex variable 2 and let

loq = $, pl2)3(2) dz

where ¥ denotes the closad contour

yit) =20 <r < 2. Then

L. Ipmun = 0 forall positive intepers
mnwithm #n

2. danm = 2 for al] positive
integers n

3. &y = 1 for all pelvnomials p

4 L =pl0) a(0) forall
polynomiale p, g

T g & &2 A w Bewm oo owr
URTEAS AT ge v(t) = 3640 <
t<2n¥) A % 50 WA § e gxhwror

i 1 .
ﬁ.z—ZdSE fzz:—52+4dz

¥ ¥
EZ AW L A e

l. A= -1/ i A=10

5. A=1/3 4 1=1

Let p{t)=3e"0=<t<2x bk the

positively oriented circie of radius 3
centred at the origin, The value of A for
which

11

35,

35

36.

35,

TERR $AF A T WA 8@RF 5, K

HET g AReaat i wear
£ 212
3. 20 4. 6

The number of group homomorphisms
from the alternating group 4; to the
symmetric group 5 is:

Lo 212

3. H 1. 6

e p =223 WA FEW @ = %iﬁr

mHfFe Resr (iR 10) IS p -1

¥ §Y et 2

I L= 0 mETEo) IR W F

T g ef0l. 5 an el st m &

fare mlﬂm{pml,iiﬂ-ﬁm.

(Z/rt)" P+ SRt p 1 ToWCRS

el e g e B

I. 10 € (Z/pE)* Fr AT (order) (n - 1)
77 2R a3 ¥

2. 10 (2/p2y H AR (order) LU A

3. WAWE 10 £ (Z/pZ) BAF (L/pE) =1
wAF B

4. WAF (Z/pZ)y whm ¥ AfFET w=wg 10
FHE S a6

Let p =23 be a prime number such that
the decimal expansion (base 10} of il is
pericdic with period p—1 (that is,
5= 0T ao) with

@ €{0.1,..9) for alli and for any
mlism<p- 1,%:# L Y s g B
Let (E/pZ)" denote the multiplicative
Broup of integers module p. Then which
of the fallowing is correct?

t. The erder of 10 € (Z/pZ)" is & proper

divisor of {p —1).
2. The order of 10 € (2/pz)" is 222,

3, The element 10 € (Z/pT) isa
generatar of the group{Z/pZ)".

4. The group (Z/pE)* is cyclic but not

©  generated by the clement 10,



37

37.

35,

38,

32.

4-C-h

T o o b X AT N, v

IR & < 100 € TEW 3w A REwn

™ k=amedo)mn kb (mod 1),

=T & A i ww ot

L Ny=1wd Pt aqw s & RAv

2. YO a@WT b E G e N, > 1w
TSe = g

ouvhw emur hER UF N, =0 F
W T B '

4. TofF o @ b § = web v, =0t
Hﬂr'{uﬂ? :HﬂTdﬁ.ﬁﬂ'ﬂﬁNid:ﬁ-l
T Agw 3 F

Given integers aand b, let N,, denote

the number of positive integars & < 100

such that k = ¢ {mod 9) and k = & (mod

[1). Thes which of the following

statéments is correat?

I. Myp =1 forallintegers g and b,

2, There cxist integers @ and b satisfying
Nﬂ.-b > 1.

3. There exist integers a and b satisfying |

Hﬂ,ﬁ = [,

4. There exist integers s and b satisfying
Nz » = 0 and there exist integers ¢ and
d S-atISf}‘Ing Hc,d =1

X @ wittufow wafr ant . U @Y y
mrﬂamﬁﬁwmﬂm
i 3 @ ady v wr e

| WX wEe ¥, A U Heey

L wfe x dga &, @ vt wEe A

I IRNUERR L, @ xdeT

4. i x ¥g &, &F U HEw B

Let & te a topological space and 1/ be a
proper dense opert subset of X Pick the
carrect statement from the following:

I. ITX is comnected then {f is conmected,
2. If X is compact then {f is O G,

3. HX\UY is compact then X is fompact.
4. I X is compact, then X\I/ iz compact,

o ®HA T B R Aol

39,

4,

Bl
ke
=y

& Hmwor A fiEw Raw & A

I B> 009 A9 |-R, R W Hitwfa &

2 R>00% f0ff v = —p o 3l
%‘.‘T{'?sz Rﬂﬁﬁ:ﬂﬁﬁﬂﬁg

3. R>oau Al (-8, R) ¥ TRy
el a8 o

4 R=a0,

Let R denote the radivg of convergence of
the power series

Th ka".
en

I. R > 0 and the serics is canverpent
on [~R.R].

2. R >0and the sories COnverpes
x = —R but dats ot converpe at
x =R

3. R > 0 and the series docs aot
convorge owtside (—R, R).

4 B=0.

f:€ - CUR ¥ahaw 38T haits wae
Fr

(mage(f) = {w €€ 52 € CAWH fiz) = w},

a

1. Image (f) & 7 Toda &

2. Image (f) AR Wy & 3 il 72 Yaw
B FTAT Bl

3. wiPE wRee & b afar B o
Image (f} & 3agEa &

4, imge{f}#sa#:m#rmﬁg
wEAfT

. Let £ € — € be a noti-constant entire

functien ang let

tmage(f) = (w £ € : 3z € € such that Fiz) = wl.

Then

|. The interior of Image(f) [sempty.

2. Image (f) intersects every line passing
through the origin.

1. Fhere exists a dis¢ in the tomplex
plane, which is disjoint from mage ({7}

4. (mage{f) containg all its limit points,
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41,

41.

4%

AW @ ulx,t) OF ad £ % PDE
My, — My =e® 4 6L, xeR, ¢ >0 TOUT
WNE RIS w(x,0) =
sin(x} (00 =0 ¥ lF xc R ¥ BT,
W HT TTA§, oE B T g
T & wad #E wawsas £fha FTa
ﬁi a u (5.5} e ¢

e""z(l +;ﬂ"i'2)+ (%1":)
2. &%/ (14 Lenf2) 4 (24
5 et (1—ter) - (2

(o Lo - (59

Let u(x, t) be a fonction that safisfics the
PDE

Upy — Uy = g° + 6, zeR,t >0 and the
initia] conditions

u{x, ) = ein{z) , x4, (x, 0} = 0
foreveryx € R.

Heze subscripts denote partiai devivatives
corresponding to the variables indicated.
Then the value of u (E,—:—) is

{1 3av) - ()
2 (o 2o (B
5. 01t (229

b (1= o) - (25

AT & wix ) BT Ve T 5

H
Bald reRi>0

L 0sxs1
0= g, sty
A hmeg, u(le) &0 7§
I e L ow
3. 1/2 £ 1

Lt u(x, €) satisfy the IVP:
g E‘ ]

Pyt x=R. >0
_fl, D=Exs1
u(x.0) = [U, elsewhere,

13

4).

43.

Then the value of im, o, u(1, 1) equals
l. & Lom
3. 1/2 4 1

A BF £ vF e o ()
Tpig & Formmr wer &y é sl &
AR ¥

x 041 12 3
el 12 |7 [i3 :_F_’
3T o ot Renfam diatt = an

—1/6 ¥t 7Y «*F PUE ¥
I 173 2. —~2/3
316 4. -1

Let f{x) be 2 poiynomial of unknnw
degrae taking the values

x o [1 |2 3
fer 12 17 113l1s

All the fourth divided difterences are
—1/6. Then the coefficient of x7 iy

1. 1/3 2. —=2/3
3. i6 4. -1
o 6w v

Jiy) = ] (1 - yP)idx

i) {yﬂ?[ﬂ,?]:ym € T
0) = y(2) = 0} W ST &) =T
R By, T v W
AFAAFS gAY oy, FOE R

[ U% ¥ ®=1 W (corper poiat)
2. &1 FAT [ (comer point)

A mmﬁg {comer point)
4. ¥ 4y WU Y (corner point) 7

Consider the functional

2
o= [~y

1]
defined on {yeC[0,2]: ¥ & piecewise ¢
and y{0)=y(2)=0} Let y,be a
minimizer of the above fimctional. Then
¥ has



45,

45

1. & unique corner point

2. two corner points

3. more than two comet paints
4. no correr paints

i

xZ

3
Fad g & A (VI W AW &

fu — X+ ) Ddt =
n

1. 2e? 2. {fe’
3. Vzet' 4, 2¢
I{ ¢ is the solution of

¥ xz

[il —x% £t )e(t)dt = 5

&

then @{+/2) is equal 1o

1. VZeV? 2, 7e?
3. V2e2? 4, 2e*

v fim % et A 53 gomeEw m

el afy o fer w1 Fes

zww i B & A s iR R

i &1 @ k& 39 ax & uins

=1 T 7 foufds &1 v B odEt

# & o ¥

T = 2a(r? + (r4) ) wr v = Lk, st

wr=T e ¢=2 ¢ W e

gl qa fefafaa # staw sa=w w1l

.y,

1 v o s B ¢

2. 6 U T Srduew af

3. |t o F gk o2 oA e
g ¥

4.#@?@#&11‘1?:—&&7%%
W t

Consider the two dimensional maetion of a

mass M oattached to one end of & spring

whose other end is fixed, Let & be the

spring ¢onstant, The kinetic energy T and

the potential emergy V of the system are
Ziven by

47,

47,

48,

7 =3m(i2+ (r6) ) andv = 1ar?,

where + = o
et

Then which of the follpwing statements is
correct?

T, risan ignorable coordinate
2. @ is not an ignorable coordinate

3. 728 remains constant throughout the
mation

4. r8 remains congtant throughout the
moiion

ofy, FET WHET

(cosx}y" + (sinxdy' — (L +e )y =
o wee (2.5

FEFA i {x} T yi(x) & TRA
¥ [0} = V2, 7(0) =1, ¥:{0) =

—f7. ity =2

A= 2T () T ya()
T

1. 342 2. &
3.3 ]

:oodi . .
and E‘=d—fvﬂthtast1me.

[F () and p. (%} are two salutions of
the differential equation

(cosx) ¥+ (stnx)y' — (14 e‘xz]y =
o vee(£.3)

with 34 (0) = V2, 71(0) = 1,35(0) =

then the Wronskian of y; {x) and y,{x) at
ngm

I, 3v2 2, 6

3,3 4. —33I
e i &3

x'() = x— 2y +ylsinfx)
y'(t) = 2x — 2y — 3y cos(y?)
FT Wil @g (0.0} ¥

. T g

. R ety

. r Ry e



48. The critical point {0,0) for the system

x'(f) = x =2y + y*sin(x)
¥'(£) = 2x — 2y — 3y chsfy?)
isa

|. stable spiral point

2. unztzble spiral point

3. saddle point

4. stabie node

Unit-4

45,

49,

4-CH

Feor wiEdE T oW I sy
IRFETH 4, T4, & ezy gfeor
FW A weoiad aimor qgufy H,
TR A e & AR T A sfhw
¢l Ru v gt (sample) & 3uw w3
ol sfedls & pA 005 W e
O W o= IR T TS OH S
e Hea N, D) B, & e ToEr
i I 10 TR AR FoAw -
#e g ol pa e

1. 0.05 :

2. <005 -

i
3. 0,05 e
4 = .05

To test the hypotheses H, against H,
using the test stagistic T, Lhe proposed test
procedure Bs not to support M, if T is
large. Based on 2 given sample, the p-
value of the test statistic is computed to be
.05 assuming that the distribution of T is
N(G, I} under Hg. If the distribution of T
under Hy is the t-distribution with 10
degrees of freedom instead, the p-valte
will be

. 0,05

I
i
2. < 0.05 :IG"E
3 005 ——
1iHR
4, = 05

AR B (o) O va) o (B )RR
R #aw w2a & n AT yene R g
n WHIOT & IMUR 90 AR O 1, e

15

=] B

=] R

wemw ¥ fer d @ Sl @ soe wf
- .
l.a;,zumrﬁmnit =i
Lon20w A E on,20
Lp=iwamtt et
4 R=1TaATHE n,=1

bet (xyi0n) {xn¥a)in i 2, m) be n
independent observations from a bivariate

continuous distribution.  Let r, be the
product moment correlation coefficient
and r; be the rank corrclation coefficient
computed based on these ® observations.
Which of the following statements is
carreet?

i. 7y =z 0impliesr; = 0
2nz0implicsm =0

iy =1limphesn =1

4. ©; = 1impliesn, =1

Rl v Sfem v =0, 4 9, +

& (FUFF {=1,2)d9 V=8, &+
g {FafF { = 3,4) W Foraw £ s
o s v Eawmi=,. .4
FRT B(g) = 0. Var{s)=u?>0 oo
By & E R & & sta @ oty
s WA 7

1. 8 + &

2. 8; ~ 8,

3.8+ 8,

4. ﬂl+ Ez"l"ﬂs

Consider a linear model
Yi=% +8:+ ¢gfort=1,2and
=8, ~ 8+ & for | = 3,4, where
&'s are independent with E(g;) = 0,
Var (g) =a® > 0for i=1,..,4, and
8;, .85 € R, Which of the following
parametric fenctions is estimable?
L 8+ 0,
2.8, — 8,
3.0+ 8
1.8+ 8 +8



52. B X~N,(0.5)FW A, v& wET

53

W R R T U = kep B A
frmfmddsa s ah b

1 XAx X
"Xxplkp
r'.alxh__ &
xrx r—k kp=-k
Xax & p)
F 1 Beta (z’z

xax k p-k
XK Beta(;, z

y 3

3

X ~ N, (0, 1) and 4, it an idempotent
mairix with rank (4} = & < p, then
which of the following statcments is

PPSWR Siasti &R & I e
N(x>3) #r T4 & 7 oF n {22 ¥R
# o ofaEd (e AW s b s
B e red F ouw s A Toe e B

WEFEA  p K 0<p<lvis=
Lo, oTHT Ei":lpﬂ =1
T FERE WA o, &

LA—pP-pf+ [+ )

Zor=-{m+ Ff‘ﬂdﬂ_{}n

i=Q-pdn e (- 5) = (o + )"
- =pd"= (A= p)" 4 (1—p, - p,)

A sample-of size 1 (= 2) is drawn frem 2
popitlation of ¥(2 3) units using PPSWR
sampling scheme, where p; % e
probability of sefecting i** unit in a draw,
Doyl vi=1,.. N and

Eﬁql}! = 1.

Then the inclusion probabifity fry is

Lo 1—pP—pt+ (oot p)"

2 1= {m+ p-pa)

3 A-Q-p- (A=) ~{pit )

3. 1-{t-pg)"— (1- Pj:’“*'f'f =P P;}"

54,

55,

55,

Rl 2498 & 2 =% 7 SeeT AB.C

dur p ¥, vl v &t & B

TN g § )
a.b.c,od, bd, od, obe, abed,

Prafaa & ¥ ot a1 iy defm

i. ABC 2, ABD
3, BCD 4, ABCH

Tn 2 2% sxperiment with two blocks and
fuctors A, B, and D, one hiock contiing
the faltowing irealmit cunshinations
a,b,e, od, b, cd, abe, abed, Which of the
foifowing offcots is confuunced?

l. ARC 4 ABDR

3. BiCh d. ABCD

FFET g8 aEE gy W AN aemraedt
Tl STHY SERTRIER EH 100 U0 70
Wi ot T @ wEr oW T oA £
afy Reelt R wae & w00 % ge 1100
W & AT 3 e NE W oA ad
Al (& A Bh & T A
520 & & 5W T R e s oo
@t B FEm oW wihEu @A
{eanditional distdbution) #41 ¥

b Boaesan (300)

2 Peosson (L)

30 Ehsomial (SEG,E)

4

. Binominl (52-:1, %}

In 2n zirport, domestic passenpers and
intetpnational passengers arrive indepen-
desitly according 1o Poisson processes
with rates 100 and 77 per hour, respect-
tvelv. If it is given that the total number
of passengers {domestic and internutional)
armiving in that airport between %:00 AM
and 1E:00 AM on 8 paticufar day was
520, then what is the conditions! disti-
bution of the number of domestic
passengers ariving in this period?

L. Poisson {200}

2. Poisson {100)

3. Binomial (520,52)
4. Binomial (520, %



56. T X z 0N, F P W UF uitew

5.

57.

7.

o8,

4-C-H
527 CISRIM8—4CH—2

WEREF Y =1 H s
A€EF wF HET ¥ ey far
Q<P <1, T H (0,7 & v =t

H A F A v amm wifdear A oa

aReniee S i

L. Q) = P(4n B) VB EF

2. G(B) = PLAULR) YBEEF

3, Q(BY = E{xI,) YBEF
_{PUAIBY  iFRP(BY> 0

4 Q@) ‘[n if B(B) = 0

Let X=0 be a random varisble on
(LF Py with E(X} = 1. Let A € 7 be an
cvent with @ < F(4) < 1. YWhich of the
lollowing defines another probability
measure on ({1, F)7

LG8} =PAnE) vEBefF

2. Q(B)=PAUB) VHEF

3, Q(B) = E(Xi,) VBeT
_(PAIB)  if P& >0
4 Q(8) = {n if P(B) =0

AT B X@W Y i doeitew ar §
S ¥ (0,4) 7 @A W Y ART b oaw
PIX =YX <2n)¥

1. 2.

4,

et s
ZNETE ST

3.

Let X and Y be i.{, d randem varfables
upiformly distribuled on {0, 4}). Then
P{X > Y|X < 2¥)is

i. 2

4,

] G [an
w B g

-
o

e (X, E et da & e o
sy § aw former daeor aifder
W (Hivw)

|

ﬁlmﬁm##ﬂammmﬁ
L fx,) armsadm &

e R e B B Y
o AR

N N TR PON S
[ TR P T

58.

59.

(114

2. (X, Trraet ¥
3. {4, ) oF T oA weq &t

¥Rt Aur &ar &
4. {X,} 6 v raeidiy e &

Suppose [X,.} is a Markov Chata with 3
states and tansition probability matrix

= Mgk
7 3 4
11 ,
g ?
0 6 1
Then which of the following statements is

true?

i, {X,}is irreducible

2. {X,.) is recorrent

3. {X5} does not admit a stustionary
probabiliry distibution

4. {X.} has an absorbing stare

HIAT {85 %o Cauchy (0,1}, 74 :—;E‘éﬁ o i

I, Unifore (0,1
2. Mommal {0, 1)

3, Ty (0, 1)

4. Cauchy {0, 1)

Suppose X~ Cmt;thy{[t 1), Then the
. . . Tk .

distribution of s

i, Uniform (0, 1)

2, Nomal (0, 1)

3. Double exponential (6, 1

4. Cagchy {0, 1)

WA G.8, 071, 0.5, 12, 158, 1.4 0:48. 1,52
o ot g d59 (0 —0.2.0 +
8] TN — oo < § < o0 G WIS iy TR
¢ % Br A & ¥ i owr aEies

Harfaa e &7
1. 0.7 2, 09
3. 11 4. 13

Given the observations 0.8, 0.71, 0.9, 1.2,
1.68, 1.4, 0.88, 1.62 froin the uniform
distribution oo (8 —0.2,8 + 0.8) with
— o < @ < o, which of the following js a
mzimom likelihood astimate for 87

|+ e 2. 049

3 1.1 £ 1.3
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Unit-1

61.

bl

62,

4-C-H

A F LR RPUE S § o)
fla.3) =@ +39? —15x— L2y x + ¥)
& e o o ¥ 3R s={ e
B f FORT SETONE 8 (x,y) 9L, A
1.8 = BA\io O0))

2.8, m O fagaE

EE O g

4. WS oty &

Let f: B2 - B? be a function given by
flryy=0+ 3y —15x—12p.x +
v) Let § = {(x, 3) € B2 £ is locally
invertible ot (¥, 33} Thea

1§ = BA\({0,0))

2. §is open in R*

3. $is dense in R”

4. BENE s coumtable

¥ = N, uakn QO T STy @
X 9T metrics dy, o, 9T BN FT, TR
dytm, w)=fn—n|,mn X
dz(m,u]=ii—ﬂ,m,n =X

TfE X, X, T i wat
(X.d) (X d) ¥ wiliw B, @
X

2 X, &

3, X, doeiEar witamy ¥

4. X, e aRagy ¥

Let X = M, the set of positive integers.
Consider the metrics dy, d; on X given by
dim, M =fm—nl,mn X

dy{m, n) = |$—£].m,n EX

Ll Xy, A, denote the metric spaces
{X, dy}, (X, d5) respectively, Then
b X, is complete

2. Xy iscomplete

3. X, is totally bounded

4. X7 istotally bounded

i8

63, T:R* - R"H Uwr 0w wfafy saet oo

64.

TP=T—1, 8 Fq< & & B & &
BN W U TeT B

I, T oyl &

2. T = I, SgcwAYE 7 &
3. TH Tfas HifaeTiw anr &
4 TS = =iy

. Let T'B" ~ R™ be a linear map rhat

satisfics T2 =T — I,,. Then which. of the
following are true?

[. Tisinveriible

2. T =14 is not invertible

3. T has areal cigen value

duagpi= -1

0 =2
3 4
+ 47
1 1

b g £

(S N e
1

{"-.-"IC-‘-'HH

b1=

e b s LA e RS

&
T by = ;]mm
A

T T A O 9 F F owey B

L. ZW TF MX = b GYT MX =b, ¥HAT ¥
2, B AT MX = byand MX = b, B@TE

3 TAME=b, - b, FATE

A T MX = b — b HETT B

203 2 0 -z
101 0 -1 2 4
LetM=10 0 1 0 2 4
T 1 1 0 1 1t
5 5
Bo—|* 1] . :
1= |4 and by = a.rhmwhichﬂfﬂ'lﬂ
& 3

following are true?

L. both systems MY =B, and MX = &,
are ineonsistent

2 bothsystems MY = b and MX =5,
are congiztent

3. the system MX = by, — b, is consistent

4, the systems MX = b, — b, is
incangistent



63. M=IE

&3

6.

66.

4-C-H

b7 e
Mﬂftﬂ%&ilﬁm%mmlﬁa’rﬁmf
H# 0 YT A5y A7

1. M & 0S5 &S (X - Dy +4) §
2. Mmralﬁ‘maang{x_i_ﬂx“}%
1. M Rl (disgonalizble) #E ¥
4 M7= (M4

I -1 1
LETM=|2 1 4].Givmﬂm1is
g A
#n eigenvalue of M, then which amonyg the
following are correot?
L. Theminimal polynomial of M is
(X = 1)(¥ + 4)
2. The minimal pelynomial of M is
X — 13X+ 4
3. M ixnot disgonalizable
4. M7T=2(M +30)

Uz A awafy® Inegg o ST

FiiwRo s - 10 & A BT &

# weE e st

1, A NEES: Bed=Hg &

2 ol A wioass ague oF — 13E A
A &

. A2 T SRR @gue (v —1)° &

4 T AN FEw S iE i @ A
(A—17 fawdeiia £

el

Ler A be a real matrix with characteristic

potynamial (¥ ~ 1), Pick the eorreet

statements from below:

I. A is pecessarily disgonalizable

2. If the minimal pobynomial of A i3
(X =13 then A is diagonalizable

3, Characteristic polynomial of A% is
(X -1

4. If A has exactly two Jordan blocks,
then (4 — 132 is dizggonalizable

13

7.

67,

[0

G8.

At & poafeas 3 oniE g
aEies AU W sgual & ARy
TATE & T(pla) = ple+ 1) +p(z—1)
Fafmfg s sRfE a8 W
R F P, F AET WUR B =
{Lyx* %1 & o H wemg T g #
T 7ot 1 sy el &7

b, detT =0

2T =2 = 0T (T ~ 203 = 0

- =0diedair —208 2 0

4, 2 wEEAT 4 9 HwEE e b

Let Py b the vector space of pobynomials

with reai coefficients and of depree at

most 3. Consider the linear map

TPy - Py defined by
Tel))=plx+ D +plx— 1)

Which of the following properties does

the mamix of T {with respoct to the

standard basiz # = {1, %, x* x%}of £;)

safisiy?

l. detF =6

2~ =0bu(T-2Y =0

.=z =0hn(r-2° =0

4, 2 isan cigenvaiue with multiplicity 4

Axr & M T nwa gF&D FTEE 3
fom®r = (rank) kbk=n & IR
A+ 0 M & v FREETE A6 gl v
N ARy & WA Mu = du E'.’f. il

frost & & v & F=F w2 §7
I, rank (M-Anu"}=k—1

2. rank (M- Auw’) = £

3. mank (M- Aux"l=k+1

4. M — duu™ )= M" - Atun”

Let M be an n» x n Hemitian matrix of
rank k& # 1 1f A 5= 012 an cigenvalue of
B with comesponding unit column vectar
w, with Mu=2Au, then which of the
following are true?

i. rank (M-Auu™) =&k —1

2. raok (M-Auu™) =k

3, rank (M- Aup*} =k +1

4. (M — Auu™ ™ = M — uu’



6. R?x R 4w andlE® B9 59 g Ey

69.

7.

0.

4-C-H

e v wipnfte w1

U v = (x,20), W = (3, 9,) ¥ GRAY B2
HE, Bluw = X} X Ya — Xy +
trgy 8, T A B v, = (0
W={reR:8{p, v =0L08W

1. R & ITuAiie a8t

2. {000} & wpeT ¥

Loy

4.(00) T (L, GE EST e i Yar i

Define a real valued function B on B2 x B2
as follows, If v={xy.x)w= ()
belong to R¥ define B(u,w) = 2yv; —
iy =Xy +4azy;. Let wy = (1,0) and
let W = {v € % H(v,v) = 0L Then ¥

{. is not 2 subspace of R®

2. equals {{0.0))

3. isthe ¥ axis

4. is the line passing through (0,0) and (1, 1)

R* 9T oW afqw wqt

Gilxy) = xy

o) = x+ 2y + 2

Qalz.y) = 27 4 3xp + 2y°

W ) v & A wl st @ oo
I & @WQ o8

2 TG aeg E

3 g g T E

B

Consider the Quadratic forms

Qlx,y) =xy

Q:(x, ¥) = 2% + 23y + y?

Galn,3) = x + 3wy + 2y?

on B, Choose the correct statements from
betow:

I. Q; and @ are equivalent

2. 0y and Q5 are equivalent

3. Qs and @5 are equivalent

4, al] are equivalent

71,

7L

7.

mﬁf{“nhﬂ%ﬂ@ﬁﬁﬁm

(D", 20, 2=1 & Ay

{EHMHI{’?LW ne13F Py

T & ¥ #h B/ v wrevme Y

]

L. Sty B F 3T05RT o8t e

L Bt 9 W ¥Bufer B

3. Ensiat, TF AR ARGids g &
FERT B

4 TR fu, | <BE N 2enc13

F T T T, 0, U FOTEES

ardlas wear
Let {u.},.; be 2 sequence of real
numbers  cafisfying  the  following
conditions:

(M(-1Yu, =20, ferainz 1
Dty | <, foralin > 13

Which of the following statements arc
nexessarily truc?
1. Enzl !‘-“_ d-ﬂ'ES .n.ﬂ't Wﬂ\"ﬂg& I:ﬂ Rq

2. Bants W CONVETZES 10 2610,
3. Epey3ty, converges toa non-zeto reat

number,
4, I fayy | f:'—?j_. forallZ<n<is,

ther ¥, 4y is & négative real number,

Al 5 S oF aE e d B A R

FA W R aer B

1A sq Nt o g o v g

2. 9 S N R urcoves (whweE) &
A sy B

3 TRENE 5 A ST g A SR ¥

4. A N 5 7 e (g 8
I
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8137 CISRMB—ACH—3A

Let 5 be an infinite set, Which of the

following statements are true?

1. Mthere is an injection from 5 16,
then S is countable

2. ifthers s asurjection fom S o i,
then 5 15 countable

3. If there is an injection from 8 to S,
thett § is countable

4. ifthere vz surjection from M to §,
then § 15 countzble

AT §H/ W49 At & odae wa
# faaa § T -k s duw #r op,
# BT §, S p, = 2p; = 3ps =5 T
= gy

=5, =P =pn € H.n2 1), 58 RwT

A FA-ar #uw @y &7
Posup oo

2, limsup;, 05 = o

I inffS = wandinfS =1
4. Uminf, .5, > 2

Let p, denoted the n-th primc rumber,
when we enumnerate the prime numbers in
the increasing order. For example,
Py =2, p, =3,p; =5 and 56 on, Let
$= {8y * Pres ~Puln € W,m 2 1)
Then which of the following are ¢orrect?
L. sup § = o0 ;
2, limsupy e 3y = co
Iinff<wadinfs=1

4, Hminf o5, = 2

TR 30 (0.1) W n 2 1 % fie fes

A & Heww W Raw w8

Fl6) = o g0 = s B et

w fEr w1

(1) ITHR (f,} TREAAT (0, 1) o
il €6 &)

(IN3FA {g,} TFRHARE: (0, 1) 97
wihea @ &

GER

C(DEEE

SR r

S FEe RN anasg

. (auron =t mer E

[ - YT S S

21

4.

78

15,

For 1t 2 1, consider the sequence of

funchons

1
‘r;"(x} N 2n.:+1"g"(xj = zn:+1 on the

open interval (0, 1). Consider the

statements:

(T) The sequence {f, } canverges
uniformly en {0, 1)

(1) The sequence {5, } converges
untiformiy en {0, 1)

Then,

1. 1Y% true

2. (D) is false

3. (Ivis false and {11) is true

4, Both {1} and (11} are true

A [0, W () S aneiE e

e & et F g T I ¥ &

(A) V& B {f,(x)} F FRIATH g §

{B) IFA [f,} 0 & vhEam HifmRE
At g

AR golx) = Ehai (-0 flx) vreR

aa

L. supnorm & TaY & {g, ¥l &

2. {4} TE-THE WA

3. [gn) Tege s 3, 07
Haas =91 &

4 AM ST g R
lgfxf =M, vrne¥ Yxe R

Suppose that {£,] is a sequence of
continuous real valued functions on [0,1]
satisfying the following;
{A) ¥x € R, {f;(x)}isadecreasing
sequence.
{B) the sequence {f} converges
untformly 1o 0,
Let g, (x) = BRe,(~D*filx) vxER
Then
L. {gx} is Cauchy with respect o the sup
norm.
2. {34} iz uniformly convergent
3. {gn) need not converge pointwise
4, M > 0 such that
lgn{xll s M, ¥reE !, vrelk



74,

76

77,

4-C-H

afy jr:[;.z]—ruwﬁimaﬂmam
g, g e T 8
gilx} = flx}+ fifc}x €1,2).
1L.2]% T RWFP a7 HaR F g
& Iu-fwnrae wyy S 2 Wy
U(F, g) TR L(P, )/ R T, &
1. Bl 3T ¥ AT

U{P,g) = L(P.g) THa B¥ar
2. faeh I9gwa £ & v @t

UP,g) # L{F.g) & w=ar &
3. UPg) = LP.g) BT f 50 8
4 U(P.g) < L(P.g) VT f o 8T 5%

Given f [-:- 2] — R, a shictly increasing
function, we put g{x} = f{x] +
f{ifx).x € [1.2]. Consider & partition P
of [1,2] and let U(P, g} and L(F. g}
denote the ypper Riemann sum and lower
Riemann sutn of g. Then

I. fora suitabie f we can have U(P, g} =

LP. g3
2. fora suitable f we can have (P, g} #

L)
3. ULF, g) = L{F. g) for all choices of f
4. U{P, g} < L{P, g) for alt chaices of £

{3 (0,1) F aEAfaE @R A

HFFITATT Bad WA HT g =7 +if, T

B =—1§ @W f 9 94§ HThaT [ &)

b€ 0D F f ¥ 2 Iceat Ga Bl

ar fae & & i ¥ exq=y T

ey g

I. % gla) » 0, & g awwfw o &
TR HEUTH & T wUEE o W
AT #Tar ¥

2. Ui gfa) > 0.a g areefas Tar =r
oot 38eE & R wduEa I
Ha 9T 9T T A

3. WML gla)g(h) = 0, & gla),g(b)
firg o & &

4 g glaiglp) « 0,38 gla), g+
R RBafia &

22

7.

74.

78,

Let f be a real valved continuously
differentiable function of (0,1} Sel
g = f'+if, where i* = —1 and /' is the
derivative of . Lot a6 €{(0, 1) be two
copsecutive zeros of f. Which of the
following statements are necessarily true?
1. If g{a} = 0, then g crosses the real
line from upper half piane to tower hatf
plans at &

2. [f gla) > 0. then g crosses the regl

tine from lower half plane to upper half
plana st a

3. 1f g(a)g(b) # 0,then gla), ()
have the same sign

4, IWgla)g(hy = 8, then gla), gi(b)
have opposite signs

A W T e nxn WREUR
HBI] TF W oA FROxB* R &
Fix,y}={4dx.y; & it =7 @m0
{x.y} x Uy W WAC W E gy
DE(x. 1) F (6,1} W £ H ITFa A
T R"RE" SR F M sga E
o

 AMEx # 0, TWOF(x,0) 2 0
.My 0, FROF0.9) =0

. AT (¥ = (D0) AR DF(x, ) # 0
.?lﬁx:ﬂm}r=ﬂ,ﬂiDF(x,yJ={J

- T - R

Lel 4 be an inverible real nox i matrix
Define a function MR xR® - R by
Flx,y) = {Ax, ¥} where{x, v} denotes
the inner product of x and v, Let DF{x, )
denote the derivative of F at (x,y) which
is 4 linear transformation from R™ x
&" — K. Then

L Hxe O then DF(x, (=0

2 Hy=0,then OF(0, ) =0
3. 1F(x ¥} # {0,0) then DF{x, ¥} = 0
4 fx=0ory =0 thenDF(x,3) =0

/37 CISR/18—4CH—38



Umig-2

73,

4.

4:CH

el o wHE ¢ & e AucyEr 6 A

TR = g A ¥ e A

dFFd af

I A0 ¢ AT B mw AnG
oA &

L G afes & 7T AwG) airs

3 ARG HAT B aw AuyG) I F

4. T AwG) B AuH) =7 Tored Tt
FE Gaur H @ wp o A G oo
H & gasdr ¢

For any proup G, let Aut{(G) denote the

group of automorphisms of &, Which of

the foltowing are rus?

[. 1f & is finite, then Aul((3) is finite,

2. IfG 15 cyclic, then Auti3) is eyclic

3. I£Gis infinite, then Aut{G) is infinite

4, If Aut(G) is isomorphic to Aut{H3,
where G 2nd H are two groups, then G
12 isomarphic to H

GF AF Aor A wAp A #E
YA YOS moa T o F BT o6 # M
¥aud g oW oA E TR order(g} =m,
order(h) =n @YY order{gh) = r, 39 oot
H AN @ waE waveE we &

L. 6 ¥ HHE 8 g

2. G afE weg ft B awar

1 G#Bﬁﬂﬂg’{inﬁnimlymanﬂﬂﬂﬁ?

ELEE
4. G AR AR & B

Let G be a group with the following
property: Given any positive integers m, n
and r there exist elements g and & in
such that order(g) = m, orderfh) = » and
order{gh) =r. Then which of the
fellowing are necessarily true?

I. & has ta be zn infinkte group

2. & cannot be a cyelic group

3. & has infinttely many evelic subgroups
4. f hasto be a non-abelian group

23

8.

82,

83,

A B 8 UF WY i)/ + 1) B
i & wft Iy oiRn

I dime R =3

2. R BB B) wATE apersrEet ¥

3. ROF ¥R AUR T WA (0FD) #
4, {x) R ¥ 3o o &

Let & be the ring Cx]/{x* + 1), Pick the
correct statements from below:

1. dil“c R=3

2. R has exactly two prime ideals

. RisaliFb

. (x) is & maximal ideal of B

i

fla)=x" —105x + 12 7l & fow i &

i & T @l E

L @ 97 f{z) Tgarhy §

2 o got m ¥ Tormd AT fom) = 105

3. 0 yoitE mE e BT ) = 2

4. fim) Bl 3 qoits m & Biv asnsg
L

Let f{x) =x7 — 105 + 12, Then which

of the lollowing are correct?

. f{x) is reducible over §

2. There exists an integer m such that
Fim) =105

3. There exists an integer 1 such that

fim] =12
4, f{m}is not a prime number for any
integer m

m#ﬁia=5u’fEEHﬂTE=e.rp(%).

A BF K = Q). B9 & & 55 st

=

1. CF &9 TATFIT o &, 0
alK)=KaW o= id

2. O A7 wFEmERa o, 00 R
ek} =K

LT SRRa Rean esg me 2
Frocraw £ £ g7 o swefmr
aﬂ?ﬁ'ﬁ'd{K}EE

4. K &1 w9 87 wAwTEnt o & R,
of{wé) = af
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84.
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Lcta=ﬁEEmdf=exp(E£-£).lﬂt

K = Q(af). Pick the comect statements

from below:

1. There exists a field automorphism o of
Cauchthat oK) =Kand e = id

2, There exists a field automorphism & of
€ such that 6{K) = X

3. There exists g finite exlension F of
sichthat K € Eand ofK) = E for
every field automciphism o of £

4. For all ficld automorphisms o of X,

alaf) = af

A B X ={xdeux E{01] TN iz
1% s ARE (i) ) =
Elxe— 341270 g f1X ~[0,1] a5 waa
B TAW flnhe = Iniw2™ sREfRE
AR W T A a8 wuE g

| ek

2. fF onto -

3. f onedo-one #

. FREE

Let X = {{x)ip:x € {01 foralli 2 1)
with the metric d{{x;), (v} =

Ziaalr; — 31275 Let £1 X ~[0,1] be the
function defined by £{x, )i, =

Fin1 xiz'*. Choost the comrect staiernents
from below:

I, fis continooys

2. fisonto

3. f is cne-to-pne

4. fisopen

vt FER 9T vE IwEHesT 4 & oS
A= B, & qu wIar §, SR W
nel F WK, R # oow fgm wue
IHAge b s dd s e e
L AR Hilwa Aeaa ¢

2 AnmrAT E

3. AwvET ¥

4.4 RETgEa

85,

87.

87,

Let A be a subset of B satisfying 4 =
Mnz Wy, whereforeachnz 1, Y, isan
open dense subset of |, Which of the
following are correct?

1. Ais a non-empty set

2. A is covntable

3. A is uncountable

4 Aisdensein B

B FU Hdy o A A
H={le=x+iy:y >0}
e BT, A= A a glh & =

|er &2

1 1
l.;‘EH Z.EEH
-5 ¥
3';1-_IEH 4, 22+1EH

Let 4 dencte the upper haif plane, that is,
Helz=x+iy:y >0}
For z € #, which of the following are trus?

L ieH 2 —€H
L1 &
= L
s “matH

" T £ o Tt oo &) oW

s & ¥ 39w o &

Lag et zecF RAC IFfl <1, £
¥ C A YT A GIE

2 O f ontot, A T Flcosz) onto B

3 0R FouoBl, & WEH e omo &

4. T f isone-one &, dF waa
fizt+z+ Done-cne b, -

Let f: € — € be an analytic function. Then

which of the follewing statements are

true?

Iz} <1 forall z € C, then ' has
infinitely many 2¢res in G

Z. [f { is ontg, then the function f(cos z)
is pato

3. M f is onto, then the function f{e?) is
onte

4, If { is one-one, then the function
f(z* + 2+ 2) is one-one



88. W TN A f) =1 424 20

a-C-1

qUT g(z) = ¢* 2z € COT RO &F |
P A aatg wuw @

1. Iimm..,..if(z]] =
2. limy . lg(2) = e

LMz eClzl SR R>0 & T

Ty ¥

4. g"{{zEC:!zFER}]H R>0 & faw

TRy §

Consider the entire functions flzy=1+
z + 2% and g(z) = €%,z € €. Which of

the following statements are true?

L lims ol f(2)] = w

2. Hm[zlqoui.g{z}l =t

3. 771z € €|zl = RY) is bounded for

Every £ >0
4L g7z e iz < R} is baunded for
every 8 >0

P 7 F i W wum g

1. mnzﬂﬂ?ﬂﬂ‘ﬂ!mm?

2 mnzl 9 IATE Toam §

1. o ST tanz H faewr Rftmar ¢
¢.mwmnz#3ﬂgwﬁﬁfﬁ'ﬂm8

Which of the following statements are trug?
l. tanz is an entire function

2. tan z is a meromorphic function on €

3. tanz has an jsolated singutarity at

4. tan z has a non-isolated siriguiarity at oo

MW @y <oy < < g, BT NU OF B

e w gt 8 BF 1 <q; < 100 T80

i=12,..51 & fv) o0 By & o i

H B HE

1 0 T e B 1€i<j<51
R g, F oa; H AwfEm o gaa &y
T iy g

2 YET i RR 15251 9% g, Ruz
yoftew &

30 R 1gj<s1mm a; TH

i &
4 i<k B g - a) 551

25

W Letg, <a; ¢« gy be piven distingt

nztursl numbers such that 1 =< a; = 100

foralli = 1,2,..,51. Then which of the

following are carrect?

L. There exist { and § with 1 < <f=5
satisfying q; divides ay.

2. There exists i with 1 < { < 51 such
that g, is an odd integer,

3. There exists j with 1 = J=51sych
that g; is an even integer.

4. There exist { < J such that

ra;— ajl > 51,

Unii-3

3,

1.

A B w ulx.t} X¥E dNawaa

Tt (PDE)- wetu, =lLaeRe >0,

o Sl e u (G,0) = {9 W

mt,ﬁmmmprj

FEH

1 & v EA

2 AT ¥

1. A A AT aw F

4. W e F Wt @ 38 o wmetone
YT @ OC Haweer w

Let u(x, t) be 2 Amction that satisfies the
PDE ; u,+uu.=1,x¢ Bt >0, and
gy h = t

the initial condition u(?*t) == Then

the IVP has

1. only one solmion

2. two solutions

3, an infinite number of solutions

4. solutions none of which is differan-
iable on the charecteristic base curve

f:[n,i]-{0.1]a=-ﬂfaﬂ7-fmﬁﬂaﬁ§
flx)=x. & 79 & W Hag sgawia
THA WA RO NT 1, £ (0, 1) ¥ faw
W Ine1 = fxa) W RO Y agt
nz=0 g

TR L= Matkyery £/ ()], A Bosr 7
T & 7 &

L 3L <t @, v 9T ¥BORT 2o
Lox, WNERNE AW Y o T AR L s g
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3. 3R ey oy —x, U Jey, ] < Ll B 93, Lo ufx) satisfy the boundary value
Hasz ¥ problem
e ﬁ. u'+u'=0, ze(0,1)
4.ﬂf&f(x.}=ﬂ,a’rg-u C>»0 % fAw (BVF) (0} = 0
lewss| < Cle,l? u(1) =1,
92, Let £:]0,1] = [0, 1] be twice continuously Consider  the Fnite:  differanice
differentiable function with 2 unique fixed approimation to (BYP)
puint f(x,} = x,. For a given x, €(0,1)
consider the iterstion = f{x.) for T =il ;
: ;ﬁu & RrBlon X,y = f{x,) fo v, 1::’% . 2:; =Nt
’ . {BVP)!: Uy = {1
L = maKyeqn, {f (x) then whick of oA
the following are trye? "
bAFL < 1, then x, RONYErEey [ X, Here Uy is an approximation to u(s,)
2. x, converges to x, pmwdef:ll. =1 where x, = jh,j = 0,..., N is a partition of
3 il;hc croqrfrg:! n Al [0,1] with & =1/ for some poOsitive
I L ' . 3
4ITF () = 0, then Jey, | < Cles|? ;?;Eﬁi;'?ﬁ. Then which of the following
for some € > 0 1. There exists a solution fo (BY )y of the
form Uy = ar/ + pforsomea, b E B
A fam g TAETT | A
3. el uix) g withr = Landr satisfying {2 + Ay* -
— dr4+(2-h) =0
+ =4, G.1
(81P) 4 u{ﬂl;z' 0 oD 2 U = (r/ = 1)/rN — 1) where »
u(1) = 1. satisfies (2 +2)r% — 4r+ (2— ) =
and ¥+ 1
i . 3, wis mongtoni¢ in x
= EPL WA ¥ BVP) R AW 4. t is monotonic in §
Firamea W fan #t
M. y(@)=0,y(1) =0 mm‘;‘rgq

“_..LLIH_L:’-I =0, =1 N
=0

e =1

%

Wrppordin et =1 +
{EVFJ,.

U W 9wy, = ewoT ¥ oaE

y=pf=0..N [01] = fEwe &

m‘ﬁ:h=1fﬁﬁﬂwifﬂm'{ﬂﬁ$

?l T B A Al e o %

L (BYP), ™ FE abel & R
h=ar'+bF FT 8 o . T
sbER i+ 1 ﬁﬁ,r@ﬂ?ﬂ!"ﬁi
A B2 +hr = ar 42— k)= 0

U= -t — 1) SRt - g R
T (24002 — 4r 4 (2-h) = D
R | '

L x A oFfEe iy

LR oEls b U

4-C-H

TATE f(y] = L — () dx
W e w R WA v dJag wa b
F9F imsas & oRalE d=m &
it v oy sraiaee ¥ ow B
T T Eld
L AR A Al wer oy =0
T TH &
2. v FE wefadT diEw www g
s.mﬁmqﬂﬁﬁﬁzﬁgﬁﬁﬁ
WwqH §
4.3r-1$rm§ﬂﬁ?rm?
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Consider the functional o7,

I = 160797 - (9] dx subject to
¥(0) = 0,y{1) = 0. A broken extremal is
2 continuous extremal whase derivative
has jomp discontinuities at a finite mumber
of points, Then which of the following
slatements are true?
1. There are no broken extremals and
¥ = D isan extremal
2. Thete is 4 unigue broken extremal
3. There exist more than ont and finttely
many broken extremals

4. There exist infinitely many broken 97.

extremals

¥Ox) = (0 = y(1) = 0 y'{1) = 6, 7
e HE IT FeTh

iyl = [[720x%y — (3? ldx & w7 &
lox® + 23 — 37

2 x% 3 4xt =5yl

I
4

M G

» The exiremals of the functional

I = [, 172022y — ()% )dx,
subject to y(x) = ¥'(0) = ¥(1) =
0.y'{1) =6 are

1, % 4 2x¥ — 352

2. x5+ 4t —5iF

Jox7 at— 223

4. 2% 4 4x% ~ gx?

8
pla)=1-2x— 42 4 [MTA+6(x —t) —
Hx — Y] p{e)dr,

FEA ¢ B, A pllog2) F &wt £

1.2 2 4

36 4.3

[F ¢ is the sobation of

Plx)=1-2x—42% + [*[3+

6(x — 1) —4(z — £}?] o(t)dr,

then @{log2) is equal to

1.2 2.
4,

: 4
3.6 ]

98,

_fxt—1) 0<x g
K[x't}h[t(x'"ll. tsxel

HEs ad weunl FepeR gAEw
wHEF $ ¥t T o s
T whans m g

I =—n o(x) =sinnx

2, L= —2x% o{x) = sinPry

3 A= —-3g% @lx) =sininy

4, A= 4 wix) = sinZnx

A characteristic number and  the
corresponding . eigenfunction of  the
homogencous Fredholm integral equation
with kernsl

Kix t) = {
are
I A=—m? (%) = sinnx

e—-1), 0<Lx <t
-1}, t=x<1

2 A= =2d @ix} = sinZmx
3. A= =3x% p(x) = sin3me
4. A= —4r?, p(x) = sin2mx

AW m & i wmmie w fam st
N FTE o g e v oE @
T3 & o a ogEer Bw st B ¥
EFOHE A T AT R B ooEw T
T9 g ¥ 0% sdgeh Rew sur
zed Puly afte = fe @ g o
#HRAT & 2(t} =2y cos {wt), ﬁiw
T AT e A vl W o
AT w9 ¢ o Twer TEnT wmityr
R R o= b

Ft3 = (g sind{t) =(t) + acos 8(6)). TH
fag @z F nfyasieor &

a* A 7z a
I a—=+{g + zyw’cos (war))eind = 0
ala (
2. @=+ (g — 20008 {wi))sing =0

dEh

I oa
a2t

+{g + ziwcos fwrbcos? = §

d¥a *
4. a =5+ lg — Lwtcos {et))coss = 0
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Consider a point mass of mass m which:is
attached to a mass-less rigid rod of length
@, The other end of the rod is made to
move vertically such that its downward
displacement from the origin at fimeg £ is
given by 2(t) = =z, cos (wt). The mass 13
moving in a fixed plane and its position
vector at time t is givén by

Fie) = (e sinf(t), 2(t) + acos &)
Then the equation of motien of the point

ass is

I, aﬁ-}f— + (g + zpw*eos (wit))sing = U
aig i

2 u=<+ (g — Zow cos (wt))sing = 0

2
3. u% +{g + zfulcos (ot jcasd =0

4. ﬂ%+ (g — 7o w?cos (mt})casﬂ =N
o afedhe st sl taw

Hawas whEer & e g §

W& =14 2e% 3(x) = (14 x)e*” -

1,75(x) =1+ %%,

sy & & st Fissla § 3aeaa

wofrFToT T g A

LG+, +{G =Gy - IC,}'E,EI‘E'f
¢, 7 ¢, Hew T ¥

2. Clyy — ) + Calyve —30). 500 £, aur
., T Tours B

3600 —¥e) + 0l —yad + Gy — ).
FE €, G o, Tien Toyow §

4 Oy — ¥+ Gl — 3y +}’:+W £
T ¢, Fve Ruow §

Three solutions of a certain second order

nen-homogeneous lincur differential

equation are

n(xy=1+xe* 3 (x) = (14

et —Ly(x)=1+e*"

Which of the following is {are) general

solutign(s) of the differential equation?

L (G + 1)y + (€ — Gy — Gy,
where £; and £, are arbitrary constants

2. 60n —y2) + 6y — ), where £
and £, are arbitrary constants

28

TiHD.

1494,

3. Gy ~ ¥ + Culn —33) +
Ca(ys — y1), wheee £y, €, and €3 are
arbitrary constants

4 G0y —ya) + Glys = ¥a) + 1.
where y and &, arc arbitrary constants

e x el AAT plo)qix) i) ¥o9F I #®
YT Tea By of ot s AR
¥+ ey Ha(ady =v(x) F TEe R
e & e w3 F v Rfins = F g
Yalx) = v ) () + v 0)ys(x) 3 Far &
Ty, Ty 8 y 4 play o)y =0 &
TEF s &7 T vix) U w(x) Beld
T oar W &) P A ¥ whe #
FUT Miagsd, w5

Iy Oy, &1 TiEnua [ & w30 o

il 4
3wy, v SUTwy, + vy, &) A EFEAT §

3 v TUT v, B AT ITHAAT 7 B WY
vl}r,_-i-vzyzﬁmmm%

4 Y Hpxly +e(xly =r{x) F @l ¥
T R ooy +byut+y, FEIH
e &, Jgt a,b € RET A0 §

The method of vanation of parameters to
solve  the differential eguation y™+
)y + g(x)y = v(x), where x € ] und
p{x), g(x), r{(x) are non-zero conhtinuous
functions on an intcrval f, secks a
particular sobuwtion of the form y,(x) =
vo ) (1) + 2o (a3y (z). where 3, &nd
¥, are lincarly independent selutions of
y' +p{x)y + qlx)y = 0, and »;(x) and
vy{x) are functions to be determined,
Which of the following statements are
necessanily fruc?
|. The Wronskian of v, and ¥; isnever
zero in ]
2. vy, ¥ and vy ¥y + vy, are twice
differentiable
3. 1, and ¥, may not be twice differentiable,
but 1,3, + vy, s twice differentiable
4, The solufion set of ¥ + p{x)y’ +
g{x)y = r{x} consists of functions of
the form ay, + by, + ¥, where
a, i € R are arbitrary constants
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101

102,

142,

A e REr T Rl
¥i+idy =0 for xe{-11})
¥i-1) = »(1)
¥ (-1} = (1}

MRAdsivdmmaz

1. BX ARamiOr A9 red; bAoA F

2, ® ¥i¥weoe A motat £

3. s xemfoes st -0 &
Afa+w £l

3. HRTWF AL & TR
afteer §

Congider the eigenvalue problem
¥ +Ay=0 for xe(-11)
y{—1) = ¥{1)

y'(-1) = y'(1).

T

Which of the following siatements are tue?

1. All eigenvalues are strictiy positive,

2. All ¢igenvalues are non-ncgative,

3. Distina eipenfunctions are orthogonal
in £ {—1.1].

4, The sequence of cigenvalues i3
tounded zbove.

A T THET (IVE):

Xy rithb=uslxeRe20

ulx, t) = x*, ¢ =x? =7 foraw@ ®¥I

100 WEw Ak

2, AT WIS AE (x,bu) = (5,880
(0,0) 97 FiFAeoE o Tt &

3. (a0} W A W au-aihaafe
T (00) F 9 I

4. WHIE® WS @77 {IVP) & (0,0) 97
IR ¢ I B, Tk T ameaw
¥ AE A

Consider the [VP;
Xt + b, =u+1LxreRt=0
ulr. tt= x*, t=x&;
Then
L. the solution iz singulsr at (0,0}
2, the given space furve
(x.t,u) = (£.&2,. 8 iznota
characteristic curve at {0,0)

&9

3. there is no base-characteristic curve in
the {x,t) piane passing through (0,0

4. anecessary condition for the VP to
have & unique C* solution at {0,0)
doas not hold

Unlt-4

103. #=et B 0 & ardey w9TEA, B d@ad wew
F &7 HEOT Y iF A e Oy
X X Bt O =12, 0% RT
1 ifX >0
F=4-1 F X <00
0 ifx, =0

13

Ry =FaETT {1X,], X139 || #r |

¥ oo A @ Sl ey it B

L 8, S0, 8, AT A0 WhwA; da ¥

2. Ry, EZ_...,Rnﬁﬁimm: afe 4

1S =(5, 50U A = (R, R,)
ey it

4, T=TL, SR % BT F F B 8
R PR O FEm

Let Xy, Xz, .-+, X, be independent rardom
variables following 2 common continuous
distribution F, which is symmetric about
0. Fori=12,,n define

I ifX>0
§5;=3-1 if X, <0 and
G ifX=0

H-ﬂ = rank ﬂfIXH in the set {|XII, s |Xn[}

Which of the following statements are

correct?

1. 8, 53, .5, are independent and
identically distributed

2. Ry, Rz,--, R, are independent and
identically distribused

3. 5=(5,--.5y)and R = (R, ,R,)
are independent

4. The distribution of T = J7 | 5,8, does
not depend on the functional form of F
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HA BF Yo - @rEf (). > 0397 g &

T YA ¢ I SER R e &

(@) x 7ol SET 2 S 0EET g0

AT W Bl P Y X A e

W &

I. Y& 39 @2 FRuT SRy &

2 BFIRM T ¥ =y F Gamma &
e ¥

i T UF AL g ¥

4 B 3 G wEe & e a9 gam
6T Hrem 22 ¥y

x4l

Suppose V{6 ~ Poisson {8),£ > 0 and

prior density T of 8 is given by

1{8) o g~2Fgf-L

where @ > 0 and £ > 0 are hyper-

paramelers. Which of the following are truc?

I. Marginal distribution of ¥ is
hypergeatnetric

2. Posterior distribution of & given ¥ = ¥
is Gamma

3. T isa conjugaie prior

4, Bayes' estimate of @ for Equared error
loss funietion is fff

™ w Aflgw v, =
9 A w7 3t
Disple) = o, FX8 0% > 0% fayw |
Borda aregg 1 70w @ o wRh &
ﬁ;ﬁ?:mww {(~LO0. 1% B &Y
I X F W 3 Hwg qwet aT frew 7

Kewaflon, + LF P

1 0 a4 f
|0 1 0 o
fi=la 0 { o

0 ¢ ¢ 1

[1 =1 0 q
_J1 1 0 o
Xg-—D01_Iﬁ'ﬂT

2 0 1 1

[1111
Y (O L i |
J‘r3‘1—1~1 1]

1 =1 1 —1

FE AT o

30

105,

186,

L X & 8+ uizt & fay
F"Eﬁnﬁz:ﬁym}rmg

2. X & =t mHzl & @v g, qur & ¥
a{aawaﬁamﬁramﬁf,aa
i # ) F AT wwpdaey §)

LK g X x, U dpe o B

4. Xy Y GO F X, UF AgaT QU &)

Consider 5 linear modsl

Faur = Xy Byss + 471 Where

Disp(e) = ¢*1, for some o2 >0, One
needs to chooss the design matrix X such

that its elements take values in the
set{—1.0,1). Now, consider the
following three chaices of X
[1 0 0 0
101 0 0
K= 0 o 1 o'
0 o 0 1
(1 -1 0 ©
1 1T 0 ¢
%2210 g 1 —yf™d
g9 0 1 1
1 1 1 i
B o A = (R
L=l -1 -1 1f
1 -1 1 1

Which of the following staternents are
true?
I. For all three choices of X,
ﬁ=Lﬁ1, Bz,ﬂg, ,B.‘:}J i estimable
2. For all three choices of X, f; and 4,
the least squared estimates of B
and ff; , are uncorrelated for all § = J
3. X3 is a better choice than Xy
4. X, is a better choice than ¥,

KoM Xy BL LA MO, ) 7T By

® e & wuw ool B

VP > A Kyt et Ay =

PG > Xk - K= %

A PLangX, ) > slndXy) + sinfiyd + -4
stniXyy)} =3

b Plsin{X,) > sin(¥: + X3 + -+ X)) =z
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Suppﬂ‘sﬂ: that X:“XZ, re x_"u are
Ei.d N{0, 1}, Which of the follawing
staterments are correct?

PO X+ X+ oot Hyh =2

2. PX; > XpXy o Myph =1

3, Plsin{X, ) > sin{X,;) + sin{X,) +
b sin(Xie)y =5

4 Psin(X;) > sin(X, + Xy + 00+
X10)} =%

& W FAW dTAl 0(0,2) @ U(L,5)

#1 offerr wEEmr W RBEw A

mr & rld<n<1) 5§ T H o

wimar ¥ fwEr 1oz d2 & o%

0—1 @i Sa o Baw 77 8 B o

¥ T T T wE

low < 1/3 & foag Sifew o
ey ) e o
i iR s & T 3

2 w>1/3 % Tav, & @FH 16 &
L

3.om=1/3 39 @@ e ¥

4, = &6 W B, &7 wrdwT
Jrefadty ¥

Consider & classification problem between
two umfornr distobutions 00, 2} and
U(1,5). Let a {0 <7 <1} be the prior
probability of the class having U{0,2)
distribution. If we consider the 0 — 1 loss
function, which of the following
statements are correct?

L. Fer < 1/3, the Bayes' risk {i.e., the
average misclassification probability of
the Bayes classifier) is smalfer than 1/6

2. For 7 > 113, the Baves risk is

smaller than 1/6

. For ot = 1/3, the Bayes' risk is 1/6

4. For all choices of 7, the Bayes”
classifier is unique

(23]

A+ & Ni>n) semdl & mafs & @
ﬁmaaa-lgamﬁ: ni=2) sHEA S
S B U0, ) A & N I W g
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108.

109,

AAL b 0,0 Uy TAFRT ST R ktn

Hﬂﬁtﬁr&ﬁrﬁ‘r%mmcf_‘ﬁ,k=

120N @8 m=0 T n =

k=23 N % 0 ol (k-1) semgt

# & ol ok gewdat & v @

I Zid sk & W & uitafee 29
Eﬁrmﬁ'rmm%h

2. 9EST 3T EEd 56 ¥ e A
w1 fiar 2 g

i OUEer e & wikafaE a g
T & A 3 Ey B wiRiear

A{N=m)
Ri{H-1} &l

4. e gvd & wPiE @R it ol
& o @ Wi e 4

H{N-L}

Suppase n{:= 2) units are drawn from a
population of N(> n} units sequentially
as follows. A random sample

th, Uy, Uy of size N is drawn from
U{D, 1}. The k-th papulation fnit is

M =T L =
selected if Uk {m,k— 1.2, N,

where n; = (G and ng =number of units

selected out of first k — 2 units For esch

k=23 N Then

1. The probability of inclusion of the 2™
unit in the sample is =

2. The prebability of inglusion of the (®

and 2™ unit in the sample is %:%a

3. The probability of not includisg thd'T™
unit and including the 2™ uni®n the

AN

N{N=1]

4. The probability of including the 1% unit
but not including the 2™ unit in the

i ngm-1y
sample ig NN

samplcis

s ety o 9 e AL B, O
nAX o T T 9 faw ffRv
FAE FAd A TUT B W wEE- F G
A A B AW D W CEEE-2 & W
FAW C ' adies & v wromw 8
77 Rl i Rz



b 39Ul § A Sweyr st &
z.mm_mt
3. W mur deny

4 AHGAT 7 vy B

1os,

Consider a block design with three blocks
and four treatments A, B, C and D where
only A and B are allotred 1o block-1, anly
A, B and D are allotted to block-2 and
only C is allotied to block-3. Then the
resuiting block design is

I. incomplete and not connected

2. incomplete and not balanced

3. balanced and connected

4. neither balanced nor commected

Fid. 7t 5 X U Yiens aefemwar &

118,

4-L-H

awa offwar vy oow

f(x) = (ax +ﬂx-ﬁ"1}e‘“'""‘;x =0 B
FE >0 T E>0.TW c AW &
5O A F AT X @ AE wwa @
i

), U TEUAW oA

1. U% FHA T

3. T H9T AT

4. UF NA-UHRESE T

Suppase X' is a positive random varigbie
with the following probability  density
function

fix) = (ax® + BrFV)g=x"=xf, y 5 4,
for >0 and #> 0. Then the hazard
function of X for some choices of o and £
can be

L. an increasing function

2. a decreasing fonction

3. a constant fimction

4. a non-monotonic function

TR FATR A7 & niz 1) wdun waow
& n 3mgEt & Sfar wwowEy W oR
TR R v o anfoE 9c
¥ o a1 ¥ o b wr s
Xorar B ot @ ada @ v wl

32

111,

112,

152,

113,

l. I n & AT ¥y &1 agow oF

z.mn#mxnwnﬂmm
7 ¥ o ¥

.80 n & BT X Ay | Fogr |
Tamy

4. TG n & 0 X a7 wfbmaw 100
Mt &

A parallel sysiom has n(2 1) identical
components. The Hfetimes of the n
components are independent identicatly
distributed exponential random varizhies
with mean 1. If the lifetime of the Eystem
s denoted by X, then which af the
following statements are true?
I« The mode of X 15 0 for somen,
2. The mode of X is less than or equal to
n for &il n.
3. Thamean of X is preater than equal to
| foralln,
4. The median of X is preater than 106G for
s0me n.

AE & ABC peEE F oum By ¢
ﬁfﬂwtﬁnhﬁm##ﬂamﬁg

FH BAA T 10y 41 T ‘i
aﬁﬁmﬁﬁ?{x.y}ﬁ@ﬁﬂc$

I 93 Fam
I A

2.
P FE 4,

g

D

Suppose ABC is a triangle on the xp-plane
with centreid D. Which of the tellowing

points can NEVER be a minimizer of the
function 7x — 10y + 1 as (x, ¥) runs over

the triangle ARC?
l. A 2, B
3 C 4. D

B R X Koy Xy OF URRGE SR
PR ODR v v dor & B
¥ AW W ouR QUi n & fv
My =mau {0, - X} 0% sy § &
T U w0 ol B

LM, 2PRaa wor 5o &

2. M, -+ 2UEARET ¥T N
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14,
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3. M, <28 &

4, ”E“mmﬁaﬁmﬁ?r;‘r

Fret E)

Suppose X, X;, &, is @ random sample
from the uniform distribution on (0, 2)
and Mﬂ. == M{XIJXI,':',X"] far Very
positive integer 7. Then which of the
following statements are true?

1. M, — 2 almest surely

2. M, =+ 2 in probabiliny

3. M, — 2 in distribution

4, M:,E_E converges in distribution 1o

normal distribition

AW B OK NG i L NOD 1) TR
H AR R S = AP XD+ KD
vn2>l @ # o9 § su7 58
12N ) A a2 1 ¥ fae

2, ma:-u,r-'(

‘—“—2 ‘JE)—){L U = ot
n

3. ?-.-mrﬁﬁnm 1 % @y
4, P(Sy £n++mx) > P¥ x)vze R
T Y~N(0,2),

Let Xy, X, be i.L.d. N(D, 1) random
variables, Let S, = XF + X3+ 4 X2,
¥n 2 1. Which of the following
statements are cormect?

L. 370 a(8,1) forall n > 1.

ac
2. Fmajlsbﬂ,P(%lﬂ—E[}z)—rﬂ as

i —+ oo,

3. 2 s 1 with probabitity 1.

4, P(S; <n++nx) = P(¥ £x)vxER,
where Y~ N{0, 2},

yaen @afes & fAv A= gwa
A} Al BT fjes® fae, pit @ ¢
2 j o= F v oo d@wEw
WiAFar AW TR #w ((fe5) IR
d() B A RS A @ o A s i
¥
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115,

116.

il

1, R d{0) = d(f) FH My 0] > 0.

2. A a(l) = diyFpl > e aw
p}:"}::aﬂ Tﬂn.mzi ¥ o

3 ofRpl =08y S 0FE mim > 1
¥ fow, o d0) = din

4. timy_., pf7” > 0T SROWAT §
dii} = d{i}

Bet {3} be a Markov chain with state
space 5. For any i,j €35, let p}? denote
the n-step transition probability of going
from i to f. Let d({) denots the periad of
state [{i € §). Which of the following
statements are correct?

b £ d() = 4(j) then limy e p > 0

2. d(@) = d{j) then p;” > 0 and
pﬂ“j >0forsomenm=1

3. 102" > 0and p7 > 0 for some
n,m 2 1, then d{ = 2())

4, impe 2 > 0 implies d(1) = d(/)

TFATT WRAFET HRGE P AT AFT
yarar 9t fraw =t

172 12 ©
P=( 0 1,2 1;2),

1/3 143 1/3
el o 2 oyt cFary ¥ e
gt ® S R p-mofy SEAT
wiFer §a wtar 31 wf = w
uEET
L lims g = 249,
2 iy P =0

3, timy o pir =

Congider a Markov chain with transition
probability matrix P given hy

/2 1/2 4
( 0 172 1;2).

1/3 1/3 1})3
For any two states { and f, let pf_}ﬂ dencte
the n-step tmnsition probability of going
from i to j. Identify correct statements,

P =



(e
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ol o
5

=

1

2

A B LX) F R @ auiE dew
fcommon  marginal  distribution) £ 0F
Corr(Xy, X;) = 0 Zfawy deaw HTT
T & 7 T F @ Fl vy af
.5

J. F=3FWA0,1) > X, TWX, w67
2. F=aq(8) = X, TG ¥, T &

3. F=REfre gfawnt (-1,0,1) = %,

T X, s ¥
4. F=NO. 1= X, 0O X, W &y &

Suppose that (X,,X,) fellows a bivariate

distribution  with common  marginal

distribution F and Corr{X,, X,) = 0.

Then which of the following statemerits

are gorrect?

. F=Uniform{0,]) = X,and X, are
independant,

2. F= Bernouhli(®) = X,and ¥, are
independent.

3. F = Discretg uniform {—1,0,1) = X,
and X; are independent,

4 F=N{0,1) = Xand X5 are
independent,

Xy Xy Xy Y U TRas A
HE A Ak A pdt A

1 =

fa[x}={3'x_'_' B<r<t,
0, e,
TR0, da A # A s d =

war #7

LI X, 8 F Fe qaieg 2

2, —iER X, 0 ¥ fav oo &

3. [ X, ¢ & 7 sfWwaw dafaa-
XrFeet &

4. -3, inX,, 6 % BT wftwaw
AT &

34

118,

119,

E19.

Let X;, X, -, X, be a random samplz
from: the distribulion with p.d.f.

1=4
f-ﬁ(x}z ';"'.IT, {]-‘:x-f:l,

i, otherwise,
where & > (1. Then which of the following
are true?
I, JTo; X; is sufficient for #,
2. =ZTR | nX, is sufficient for 8,

3. [y X; is 2 maximam likelihood

astimate for 8.
4. —= T, InX; iy a maximum [ikelibood
estimata for 8.

{-2,-1,1,2) W x vF Afawq oeios
7 ¥ BNuE O o oee
Falx =x], 0 E1{6,8,] aa F
X -2 ] ~1 [ 1 2]
O=6g, {005 (06 |03 |0.05
6=8, |02 |64 |02 |02

IEEXT W@ = 8, ®AN M6 =8, 37
WanEer i A dEE Y
FUT wly &

1. FfaF 87 (r = 2} e afiemwr
SEUTY (.05 HHI & UF wai
wiEANRET i ¢

2. i &7 fx = -2} gkt W
UEHTE 0.05 MIFE ¥ TF TRa
wireTurE ofreror

3. FTE &9 [x = —1} aredt oy
T W T F T FER
whRrRured giheror agt &

4, I 8 (x = 1) el olieror qeufy
o W & v JAe el
T w8

X i5 a discrete random vaoable on
(—2,-1,1.2) with probability mass
functions Pg|X = x], 8 € {6:.6,} given
below

X | =2[-1 1] 2
B=4¢| 005 06| 03] 005
lg=8] 02704 02| 02z
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The aim is to test M, 6 =8, against
Hy: @ =4;. Which of the following
staternents are cormect?

1. The test procedure with criticat region
{x = 2} is 2 TIBEL powerful test of size
.05

2, The test procedure with critical region

fx = —2} is a most powerful test of
size (0S5

. The test procedure with critical region

{x = —1] is noba most powerful test of
is size

4. The test procedure with eritical regicn
[x= I}is not & most powerful test of
its zize
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120. Suppose X,, X3,+-, X, is a andom sample

from yniform distribution on (8,8 + 13,
where 8 € B is an unknown parameter,
i.et X{l}l = X{Z} LA = X{"J be kg
corresponding  erder-statistics. Which of
the fallowing are  100(1 - )%
confidence intervals for 67

b (=0, Xy —a¥M)
2. (X + g™ — 1, oo’}

[4 &
3 (xn +2-1, X, —5)
4, [—00‘, JYl 2 EI}
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