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INSTRUCTIONS

1. This Test Booklet contains one hundred and twenty (20 Part*A'+40 Part ‘B’ =60
Part *C') Multiple Choice Questitns {MCQs). You are required (o answer a
maximum of 15, 23 and 20 questions from part *A” *B° and 'C' respectively. IF

( more than required number of questions are answered, only first 15, 235 and 20

guestions in Parts *A” *B" and *C* respectively, will be taken up for evaluation,

2. OMBR answcr sheet has been provided separately. Before you start filling wp your
particulars, please ensure that the booklet contains requisite number of pages and that
these arc rot torn or mutilated. 1f it is so. you may request the Invigitator w0 change the
booklet of the same cede. Likewise, check the OMR answer sheet atso. Sheets for rough
work have been appended 1o the test bookler,

3. Wnie your Roll No., Namc and Serial Number of this Test Bookiet on the OMR
Answer shict in the space provided. Alsa pul your signateres in the space earmarked.

h 4.  You must darken the appropriate circles with a black ball pen redated to Roll
Mumber, Suehjcct Code, (fookiet Code gnd Centre Code s the QMR answer

sheet, 1¢ is the sole respomsibility of the eandidate to meticulously lollow the
instructions given on the OMR Answer Sheet, faiting which, the computer shall

not be able tg decipher the correct detafls which may ulimately result in loss,
including rejection_of the OMR answer shegt,
5 Each question in Part ‘A’ carries 2 marks, Pan “B" 3 marks and Pant "C° 4.75 marks
H respectively. There will be negative marking & 0.5 marks in Part *A" and @ 0.75

marks in Part "B for cach wronp answer and ro negative marking for Papt ',

6.  Delow each quesiion in Parr *A° and *B’, Jour alternatives or respenses are given.
Only one of Lhese alternatives is the “correct” option {o the question. You have 1o
find, for each question, the correct or the best answer. In Part "C* each question may E
have 'ONE’ or "MORE" correct options. Credit in a question shali be given only on
identification of ‘ALL? the correct options in Part *C*,

7.  Candidates found copying or resorting to any unfair means are liable fo be
disqualified from this and future examinzations.

8.  Candiduie should not welie anything anywhere cxcept on OMR answer sheet or
sheets for rough work,

9.  Use of caleufator is not pormioed.

10, After the test is over, at jhe perforation point, tear the OMR arswer shrot, Iigug ﬂ
over the griginal OMR answer sheet to the invizitator and sefain the carbanless

copy for your record.
1. Candidates who sit for the entice duration of the exam will only be permitted to carry
theit Test boaklet,

3.8-H
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ANT/PART -A

T g A wmer W o
WeE | oue Y gon F dard o &
P F e | 3R TaeR AR o
ﬁﬁmmgﬁmiﬂmqﬁm
SICEE G L g
e REnt & m ¥ e =

TR T w7
L 24 2. 11
T 4, |4

A minersl containg a cubic and a spherical
cavity. The tength of the side of the cube
is the same ag the diameter of the sphere,
[f the cubic cavity is half filled with a
lignid and the sphatical cavity s
completely filled with liquid, what is the
approximate ralia of the votume of liquid
in the cubic cavity to that in the spherical
cavity? .

I. 21 2. N
3 12 4. 14
6 ATl A s iy wm
Fer S & R @ #F 3 Fwe oamm
&1 afe & faeT w367 ¥ & soer o
a7 T = e At g

o1 2. 0
5. 12 4. 1/6

OQut of & unbiased coine. 5 are tossed
mdependently and they ali result in heads.
If the 6% is now independently tossed, the
prabahility of getting head is

| | 2,0

312 4. 1/6

FH # HAE O ¥4 @ Beear

@

D e —

QlF]

3

4,

What could the fourth figure in the sequence
be?

3
O

1 ‘rj
48 ¥R ¢ & Mwa wg 30 &, @
T A EEE TS cy @ oz E

esy=<) 3R pRr sy A Py &
% 5 HOF § A W RpEw wng

AW ¥ &
Y 2 33
1. 35 4. 37

The average age of 4, 8 and €, whose ages
are integers xy and z respectively
{x=<y=<g2) is 30. 1f the age of B is
exactly 5 more than that of A, what is the
minimum possible valua of 27

1. 31 2. 33

3. 35 4. 37

faeafeearaa & fae & wob Rt
Fr Sfand Raver ad-fw # fa mr &
- SO F Riffey svdst w1
ww gdww o ¥ o oo forzanif
AT UF &7 3T &Y & wHar &) AIm &
A fagatfat A saréwaitydr o3 ar
wErRat 1 ufdee I i
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Slences Maihs

15% 1%

o
30
Chemisuy

fsLioe 150 ]
s P 22— i RSO
L —
[+ 19 L L] 164
Rechanisl 19
Opie m’_’“—}
33 .

Gubars PR
%
1. 1d 21
. 02 4 2

Percentage-wise distribution of 2] science
students in a university is given in the pie-
diagratn.  The bar chart shows the

_distribution of physics students in different

sub-areas, where a sivdent takes one and
only one sub-area. What percemage of the
total science students iz girls stodving
quantyen mechanics?

Pigsics

Eartn
SoEncE WMathsz

Astro-
physice

Cuartum
Mechanio

Eﬁgﬁ?ﬁm@‘&ﬁaﬁ‘rﬁ
HEW e

1. 27 2 24
3 22 ; g 14

What is the total number of parallelograms
in the giveo diagram?

. 27 2. 24
i 22 4. 14

afEF & vF wE ¥ 39 mvE (A B
¢y ¥ gare qfemt & B o Xy
WU I ogEwr wed #aP w0 Wi At
Zan I ) #Fe-wn g9 gam Shar

QU | T Aagm [ X |Y |7
BIEE | 9

A 200000 [ 60 30 (30 {40

B | 250000 |70 46| 36_{ 30 |

C 106,000 | &0 10 |40 |3

I ¥

X

.z

4. Xud ¥ F wrEd gé‘

Election results of a city, which contains 3

segments (A, B and C) are piven in the
Table. Percentage wotes obtained by,
partics X, ¥ and Z are also shown, Which
parly won the election?

Segment Total % oot | X |Y |Z
Yiders voling |

200000 | 60 3070 30 |40

2.50.000 | 16 4G | 30 {30

3,00.000 | 30 30 {40730

Y
X
Z

b — n|=r}

b was atie between X and Y
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v i FEw (e 1 B
ok ot Rem v 2 wawdt iy
Tt &, ) Bed (om ) Rurdr ol
21 o0 e (Fre) &7 == om’
#y Fr E

0.3
1
3
3l 3
1
1
04
Lo32 2, 36
3. 64 1, 7.2

The diagram shaws the dimensions (in cm)
of a zircan erystal having a square prism and
two identical square pyramids. ‘What is the

volume of this crystal {in em)?

gt

a3
: 1
1
3
3 3
1
1.
03]
1. 3.2 2, 36
3. 64 4, 1.2

UH TEF v I3 8§ vF T 3 358 aw
v T & G g e fr R
Bl A ¥ EwORT W 97 g qraE o
o oy & ggr w50, wx ¢

l. 25
KT A 4,

v+
¥+ 4l

10.

14,

A boy throws a ball with a speed v at a
vehicle that is approaching him with a
speed V. After bouncing from the vehicle,
the bail hits the boy with a speed

. p 2 v+ VW

3. w42V 4. v+ 4¥

TR A & dran woE # aiw @ o
I e e B 3w & wed m
MR F e W ovw afften oww
faerm) o, weeom F & A qgr ¥ oo
& wear & & Afet oY &1 dea
FCEON F UE ACR a9 § oo aw o
FUF e Brrat fAwe
g

3. YNeam

2. EEBa
4, wTET

Four friends were sharing @ pizzs. They
decided that the oldest fricnd will pet an
extra piece of pizza. Bahu is two months
older than Kattappe, who in turn i5 three
months younger than Bhalla, Devsena is
one month older than Kattappa Who

should get the extra piece of pizzy?
I. Bahu 2. Deyszna
3. Bhalia 4. Kattappa

WO #iZ 4 ¥ AFARR U R vE
9w AgE oy #H FEoont K dx
#Hmmtlm.mﬂw
WE IF e arer ¥ Bk P i g S
T Ad KT A | o AT o7 A
Eﬂﬁﬁﬁﬂx@{xﬂfﬂmmm
¥ o By X ol woaw
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A funmel is connected 10 3 cylindrical
vassel af cross sectional area 4 as shown,
Io make an inlerconnected system of
vessels, Water is poured in the cylinder
such that the height of water in the funngl
is ! as shown. If the level of water in the
cylindrical vessel is pushed down by a
distange x<¢ {, the level of water in the
funnel:

1. remains unchanged

2. rises by -fﬁ-

*
3. rises by %

. Alx
4, rises by T

urd ot & 3w (30 dF F v oftar
A 4,156,%.5a 7 b FO9@ ST a=0)
4 T AOorT B, YT 4 UE MWISH NF LI
W OWF F et & T (Range)
(3ERAN ¥& - WpTaA iw) ¥ wEif
I HF T &y

. 25 2. 26

3. 27 4 29

Marks {out of 30) of seven students in an
examination are 4. 15, 6, 7, 5, o and b,
where o (>0) is a maltiple of 4 and & is a
prime. What is the maximum possibic
value of the range of marks (ie
ruaxitum mark — minimum mark)?

. 25 2. 026

3. 7 4, 29

g = A B v famg & Rade
Ramalt A e Wi TR E oA @
afd A @ gl §1 s dy AR L e
e 2km TR F WA A AH HTH
B # ATE Teew WM FLH O£ oA

13,

I4.

14.

i5,

WA g O ReaEr g o r & amn

e &
. 2km 2. dkm
3 6km 4. BEkm

Two persons A and B start walking in
oppasite directions from g point. A travels
twice as fast as B The speed at which B
travels is | km/h, Jf A wravels 2 km and
wrns back and starts walking towards B, st
what distance from the staning poinl will
A ¢ross B7
i, 2km

3. 4km

2, 4km
4. Bkm

TF @@ P & aRE ¥ WHEFAT
% 60 knvh BT AT AfF F Tmew wEar
& R F wentae & g0 2 km B
Rty M Y 337 F 9% 95 vF
AT & W 0 kmim B sthua ofy
#wmiiﬂrg;ﬂm # o fow
afy & O P 80 knvh &Y 3imE Af &
FeaT #Y o7 Ay

l. WO W WIS Ag @ W

2. &0 keth

3 MWkovh

4 120 kmvh

A person wanted to travel from Charbag to
Alambag with an average speed of §0
km/h by ear. The distance between
Charbag and Alambag is 2 km. Dug to
heavy traffic, he could travel a1 3¢ knw'h
for the first kilometre of his journey.
What should his spced be for the
remaining journey to achieve his everape

speed target of 60 kmd'h?

I.  Cannot achieve his tarpet with any
finite spoed.

2. 60 kmth

I, B0 kmh

4. 120 km/h

TF e 91 3% 2003 & o005 8 3 o6
# 3ERT & Ww oatea w65 om 2|
% 2002 F 2004 & &7 @t F ima o
63 em M ad 2005 F7 aeatEw oW 6o
cmtﬂlﬁzﬂnzﬁ%‘;ﬁm‘rgé?
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i. 535cm 2
3. A4 om 4,

&0 cm
em

The average rainfall over a piven place
during the three-year period of 2003-2003
was 65 cm.  During the three-year period
2002-2004 the average ruinfall was &3 em.
The actval rainlall during 2065 was 66 cm.
What was the rainfall in 20027
[. S3cm 2.

3. S54em 4,

& cm
53 cm

sar 7 et F aw fB3WeT amsel A
¥ wEF A yav-dad Ba fam 2
qoa R TGN F AR WA W
ﬁmammui'gaﬁnﬁgmuﬂ:
Y TET-aE I A omfe gt B
n@mgﬂmﬁmmmgmc
= A DF yEaraedt w R O e
AR AT ST ar qele -
e WA ¥ gyErg ATwar ) fRme
& foram
I. #ra
3. gairB

2. D
4. g C

In a four conseculive day schedule, four
pilots flew flights each on & different day.
Mr. A was scheduled to work on Monday,
but he maded with Ms. B who was
originally scheduled o work on
Wednesday, Ms. C traded with Mr. I,
who was originally scheduled to work on
Thursday. After all the switching was
danc, who worked on Tuesday?

. MrA 2. Mr.D

3. Ms.B 4. Mg

& WH {6 TH) Fde 40 WA Hiwda
F argisd A qota: Serar wEn Ry

gftva sitedas oy i
I. BQ 2. 60
3 40 4. 20

After 6 ¢ of carbon is completely burnt in
an atmosphere of 40 g of oxygen. the
percentage oxypen feflt is;

. & 2. 60

3. 40 4 M

18

9

19,

fedt g Pow & g ¥ dw oww
iy M ¥ S AT 8 R oEET
v o orfEA a7 BT & gwwr o b
miﬁmﬂmm@mﬁﬁ;ﬁm
1 P 3T &7

b BT en LW
S o =8 g pel¥iE

What {raction of the equilateral triangic
shown below with three identical scetors
of & cirele is shaded?

| ]
I.,- 1 b :._'Ji- 21 :ﬁ
in V3N
31 1 _?3: ".. 1 """2_

o1, ZARY, RS, GReT T T W
AT G ¥ g 7 3= AT
Tha §2

I. 16
i 31

I8
i2

Fall o

How many different salads can be made
from cucumber, tomataes, oniens, beetront
and carrots?
i, 16
3003

2. 28
4, 32
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uE §Y A AT Gew 9 W S gl
W @S g W o #wS WE g
Fet ¥ 20 HeY Y 50 0 wd = #=
FMY fFas awa e g g

1. 20s 2. 4Ds

3. 45 4. BOs

A boitle of perfume is opened and a
person at a distance of 10 m gets the smell
after 10 seconds. The time faken for a
person 20 m away lo gel the smell es about
. 20s 2. 4s
3. jds 4. B

HWT/PART - B

Unit-d

FA 8

Il

¥

4-4H

Frrrger R safw - R¥
fere

=0

(6= D oy =2 54 peL gl
ol god (p.g} = 1.

a4 At ¥

1. ene-le-ane .‘r'fﬂTnmc:-

2. oneto-one SfT, 9T onto

3. onto T4 Che-tn-nne FAT

4, # i onc-ta-one, 7 oa

Cansider the map [ = B defined by
{ifOM=0

i o B Ty -
{ii}f(r) = s where r = . with p € &,

q € M and ged {p.q) = 1.
Then the map £ is

1. one-to-one and onto

nol one-la=aoe, but cnko
onto but ngt ane-to-one

. neither ong-to-onc noT oRko

B L

5% ¢ greaia® wEar B ElF (k< 1 &
e & o sl a A 30
1. Afy xe @A Zx"“EQ

TRl

2 ufE Zr"‘eﬂl?ﬁ:’xeﬂ}

L ]

22,

2.

13

4.

3, nExe QEH‘me’""‘EQ
g

4 Epns B ANEET E

Let ¥ be a real number such that {x] < 1.
Which uf the following 1s FALSE?

1. Ifx € 03, then Z xm e
mzo

2 I meEQLhen XEQ

meld
3. Fx ¢ § then z:'m.t:"‘“1 gn

mR

xm
4, z — converges in B

m

mzl

(%} O FEHEAE FEATHT T WA &
5 ¢ >0 % fAT 09T n, E S 3w A
sl

g — Xl <€V R Z M,

ot HAEA {1} F

I, Ry Wy Frwaw i B R @
2 Wk B T s A e aReey 8
1. iy

4. ¥ravaw q@ B afagy @

Suppose that {x,} is 8 seguence of real
numbers satisfying the following. For
every £ > 0, thore exists mp such that
|04 = xnl < EV¥ M Z Ay,

The sequence {x, ) is

I bounded but not necessarily Cauchy

2. Cauchy but not necessanly bounded

3. ponvergent

4. not necessarily bounded

n+i

A{m) = j ggdxmn?.l.

ceR & Fae e ¥ PR
Him g BT AfR) = L, &Y
i, L=0 T8 ¢>3
2, Lt=1Tfc =3
I, L=28fr=3
4, LewTfE0 < <3
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Hil

1
Let 4w = f Fa‘x forn = 1.

Forc e # iot i) e ™ Al) = £,
Then

L L=00fe> 3
Lil=1lifc=54
3. L=2ifc =1
4, L=wiftcr 3

fo¥ast WRETT T el wany ®
_'i':{:c:EL'-E:xEl}, x# R+
7 TRl ke N U FRAT).

57 goer vw e By g wl
IXESTH W & tanx=x B T

| & s v g @

#§ Baa g & & wa

e agm ey fag #

v @ st Afeer oRfe fRR R #

o

Censider the function tan x on the st
S=[xER=-xEI]. x+hn+

2 foranyke M U{u}].

We say that it has a lixed point in §if

dx € §suchthat fanx = x. Then

1. there is a unigue fixed point,

2. there i3 no fixed point.

3. there are infinitely many fixed points.

4. there are more than onc but finilely
many lixad points.

o« =0 *fﬁ";’f{ﬂ::%ﬁ f

SR v da ¢

L (0] T

2 re)9, W or>0 & BT

I (O]9, B oy = 0% BT

4. FIF [a,b] HowA & fFre =gt
U<achawg

Define f{x) = -1; for x> 0. Then f i
anitormly continuopus

ioon{0,e}

oonjrm) foranyr > 0

527 CISRMB—anl 2p

7.

7.

13

ioonf0,r]forany r >0
4. only on imervals of the fonm [a, 5]
for O<a<h<a

W, FY ¢H WFR ffcrem frar s ¢
W= lovz)eR: x+y4z=0i30T
Wo = ({rya)em?s r—ytz=10}
ufs W B 9 IR avF TowEEr a
&

b Wi, ~ e (e, 1))

{36 TETEE WY & WeT W, A
W, UF Z8Y & oAty § ot

- W= B {1001
W= farafdr {010, -1).{0,1, =13}
W= ﬁmﬁr (L0, -1}, (0,1.13}

W= fa::eg%r{[ln =1 (10,13}

Consider the subspaces W, and i, of B2
glven by

ol b e

Wi={ry.2J el : x+y+z=0]
and '
We = {{x,y.2) e B* : x—3+z=10}

W is 2 subspace of B? such that

() WNW, = span {{¢,1,1)}

{it} WNW, is orthogonal to W NW, with
respect to the usual inner product of &3,
then

I W =2span {(0,1, -1),(6,1.1))

2. W = span {(1,0, -1}, (6,1, -1}
3. W =span {(1,0,-1),{6,1,1))
4. W = span {(1,6, —1), (1,0,1}}

c_v[(;)(f:)}eﬁr nﬂa:r&nﬂtnﬁm

2 z * X y
T:R 4 [R EETT(}_) [X—Z}f)#
IR w1 W ¢ Inum ¥ wer T
HEYT & T{C1E R@w o B ¥ i
o T B
I. T{Cl=[}3 _zf
2 TiC] = ‘2]
TlCT=[3- ]
eS| 5y 5

w

b
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Let £ = [G)ﬁ)} be a basis of B* and
TR SR be defined by T(5)=

Xty
(x - 2y
of T with raspect to the basis C then which
ameng the following is true?

). If T[C] represents the matrix

=[]
2rier=[3
3. T[cjz[“; ‘21]
4, T[C}m[_HB “21]

mwl:{{"-"*W-X}Eﬂ*iu+v+w=g_
Zv+x=0Zu+3w—x =0} T

W= {fnewx) e R utwre=0,
u+w-21=ﬂ,v—x=ﬂ}1 ‘—_ﬁ-m#
L. dim{W;} =1

1, dim{W,;) =2

3. dim{W\ W) = 1
4 dim{W, + B4) = 3

Let W, = {(wvwx) e R lu+v+

w=0 20+x =0,2u + 2w -~ x = 0}
and

We= fro w2 er lu+wa =0,

ttw—3x=20r—x= ﬂ}. Then
which among the following is true?
1. dim{W;}= 1

2, dim(¥Wy) = 2

3. dim(W5NH,Y = 1

T R Aﬁuxnmariﬂﬁﬂ'ﬁl
AT FHEW 3R B 4+ W
aiEEm wrA A A - i) ¥ W

Hi¥ e At #

b o st

2. AOIE Uw R

3. aafaE

4 U ¥ FH AGE F

Let Abeann = 1 complex matrix.
Assume that 4 is seli-adjoint and let 8

10

31

I

321

3%

denote the inverse of 4 + /. Then ali
eigenvalues of (4 — i1,}8 are

1. putely imaginary

2. of moduluz one

3. real

4, of modulus legs than one

I 'Ry O F B (v .u)

IRAWS #ifEF YR 5 d M =

(g write} ¥ = (tppy, o,y ) T PO

faot & x i wregE B fored

@, 8;....%; € R PAwel el o ot

e & F steew v wh B

L3 (MPM') = kTT MY 2, #
1sij<h

2. 8H (MPM) = TX . a;

3. 3 (M°N) = min (f,n — &)

4 5F (MM NN <n

Let {1y, 1y, .... 1} be an orthonormal

basis of € as column vectors, Let

M= (uy, )y W= (i, 0 1ty) 80d

# be the diagonal & x k matrix with

dlagonal entries ay, @y, ..., &; € R. Then

which of the following is true?

. Rank (MPM") = k whenever
axay 1=iisk

2. Trace (MPM*) = T o

3. Rank (M'N} = min (k,n — &)

4, Rank (MM" + NN <n

M 5: Rx M- R BF Ba b) = ab
AR & f BT A & Fhwr v e by
1. B &% wqrawor &

2. B ey faffoa gRlfas wo i

3. B WAAT ¥ oig weons Wia A ¢
4, BA @ Wi ¥« ghfes

Letd: Bx B — Rbethe function

Bla, b)Y = ah.

Which of the following is true?

L. B isa linear transformation

4. B is a positive definite bilinear form

3. B is symmetric but nol positive definite
4. B is neither linear nor bilinzar

3427 CiISRME—4AH—2R



Unit-2

33

33

34

4,

4-A-H

e A & 5 g are Ao

ka"
# HERT 9 Froa B ot
L R >00yr 407 [.R, R) 9T wf¥mlT
LR=0TU AN x = —p qT uiREET
?,Wﬁx:ﬂﬂmwg
3. R>oaur ol (-R Ry F amw
wirafiy aft oxr

4 E=10.

Let R denote the radius of convergence of
the power series

]
Z kxk,
k=1
Then

I. & > 0 and the serics is convergent
on {-R, R}

2. R > 0and (he series converges at
¥ = —R but does not convorge &t
x = R,

3. R > 0 and the series does not
converge outside (—R, B,

4. =10

1€ CTF HOreR w7 hifes wwm
a0

aq

1. image (f) % 3A: ﬁ'ﬂﬁ?[

2. tmage (f) {& Wg ¥ TW wlr v
T FH ¥

3. HiFs T 3ty ofer & ooy
Image (f) F 3agFT §)

4, Image(f}ﬁ‘m'ﬁﬁmﬁg
afeatder )

Let f: € = € be a non-censtant entirc
function and let

i1

‘ Image(f) =(weC: 3z cctmi Flz) = w},

tmage(f) = {we 3z € Csurh that fiz) = w).

Then

L. The interior of tmage(f) is erpty,

2 Image {f) intersects every line passing
through the origin,

3. There exists a disc in the compiex
plane, which is disjoint from Image {
4. Image(f) contzing ail its limit points.

. Hﬁ:wmzarﬁiguap{zj T 5(z) &I

R 1y = § ()7 da Ay

FE y)=et 0t <2n bt o

I fzm o =nmummt{:r|'rﬁ Bt m
T AT maen

2 fengn = 2mi FHY UARTTE qUiE? o &
B :

3. IF‘I=E;H!1T?§ET;:$'F3W

4 by, = p(0) ﬁ'ﬁjmwp.qtm

. Consider the poiynomials p(2), q{z) in

the complex variabie z and let

e = 8, p(2)a(z) dz

where ¥ denotes the closed contour

Y{t)=e".0 <1 < 2% Then

L Imyn =0 for all positive integers
m,n withm #n

2. fpmgn = 2o for all positive
integers =

3. L1 = 0 for il polynemials p

4. by g = p(0) ¢{0} for all
poiynemials p, g

.ﬁyﬁ'ga#ﬂw;mmﬁmzw

YT R Iy 10 = 30%,0 <
e 2e ¥l A & W AW & v udeor

f, e = §, dr W< R,

E

¥

A5 17 % A=p
A= § A=1

- Let y(t)=3e". 0=t <% be the

positively oriemted circle of radius 3
centred at the ongin. The value of 4 for
which
b o ]

ﬂ* Pl e §r Pl
is
A= —~1/3
3oA=1/3

hanl b}
Ao

i

— 0
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38,

38
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TERT WG A, T FARE G9F 5, F
T WHE FATTAH @ i

1.1 2. t2
R . 4 &

The number of yroup hamoirgephisms
froem the aiternating group 4: to the
symmetrie group 3, i

11 204
3. 20 4.

-

ﬂf&p}ZEW#{FQTETHﬁ?I&"T

a&rﬁmﬁﬁm:}m:mm
p-1% wy rrh g

Hﬂl‘ﬁ{ = O-@ay o dy ) FE W L &

ﬁﬂ.’a,E{Ul G}Wwﬂ-ﬁm%mﬁ

m,tﬂm{p—l—:—ﬂ PR -

(Z/pE)* mﬂﬁmﬂfsqﬁpﬂrr TR HEE

T AEr g 2

1. 10 € (ZpTy fr T (ordert (p —id

&1 3T wrEE P

10 € (2/p) 1 W (order) 221 3

. 3EUE 10 € (/pE) WHE (Z/pTY F1
T E

4. BHF (2/p2) sk § AfFT wazaan
THHT FAAE G0 &

b

alt

Let p > 23 be a prime number such that
the decimal cxpansion (base 1D of % is
pericdic with period p—1 (that is,
f = 08 ay ~ag_1) with
diefel, .9 for alli and for any
m,i 5 m{ p’ o 1,':;’ ?E ﬂ o atﬁz ...ﬁ-,;:l.
Let (Z/pE) denate the  muitiplicative
group of integers modula p. Then which
of the following is corvect?
I. The order of 10 € (B/pZ) isa
proper divisor of {p — 1),
2. The order of 10 € {Z/pE)" is
3. The element 10 € (FfpZY isa
generaior of the proup(TfpTh,

4. The group (Z/p%)" is cyalic bt not
generated by the cloment [0

fo—1}
s

12

39,

3.

40,

4.

T« @m0 & fr w,, varAs

g ko< 100 FY FuA @ g REar

2 k=a(mod 9@ k=# (mod ML

fow & & #8.3 = g &

o Now = 18H goist aqem b & forT

Luitm o pE S e w,, -1 #F
BT 4 £

.yl g hE G AF N, =0
AT T E

QUi a T b ESN AF N, , =0 F,
oUr quites o dF, ST UE N,
 Tese B ¥

Given integers aand b, let N,, denote

the rumber of positive integers k < 100

such that & = a (mod F) and &k = b {med

). Then which of the {ollowing

stATEmenis 18 carrect?

l. Man =1 forall imegers o and &.

2. There exist infegers 2 anad b satisfying
Nyp > 1.

3. T’hm: exist integers @ and # satisfying

Nug = 0.

4. There exist infegers a and b satisfying
Na s = 0 and 1hore exist integers ¢ and
d satisfying ¥, 5 = 1.

ey e avt e v W x
 3faa wus fagw svaweny Ast o
e & & wf wud & gzt

I Ui X Wamtr &, ar o o Hagw &)

aR X HEd &, A o o T &

G X\U HEA &, & X " ¥

Fie ¢ H#ed &, oY X\ Hea £

i L

Lot X be a topological spuce and f be a
proper dense open subset of ¥, Pick the
carrect statement fram the fotlowing:

IFX is connected then {} is connected,
IC X is compact then 8 is compact,

1€ X4/ is compact then X is compact.
I X is compact, then X\I7 is compact.

B b by —=
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41,
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42,

43,
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w yaw mERAT

{rosxby" ¥ (minzxly' — {1+ e"r}y =
o vre ()

F @ FT () Tur »{x} § T30
w0 = 'f'ri]r:{ﬂl =1, wi{l) =
=7,y =2

W= Wy (3T () &
TfEFm &

1. 3vZ 26

3. 3 4, 37

(%) and v @) o two sofutions of

the differentizl equation

{cosx) ¥ + (sinx}y' — (1 + e‘*“)y =
- m

0 ¥x e (T,;l

with 1, (0} = V2,31 (0} = 1, 3:{(0) =

—2, yj(0) = 2.

then the Wronskian of v, (¢ and v (x) at

T .
I=:!S )
i, 32 106
3.3 4., ~3V3
BE At &7

x'{t} = x —2Zy + ¥ sinfx)
¥t} = 2x — Zy - 3y cosly™)
= e g (0,0) ¥,

t. R wila Ry

7. APyt A fig

3. gemm fig

A, feur soEfy

The critical point (2,0} for the system
x'(t) = x—2y + y¥sin(x}

¥'(8) = 2x — 2y - 3y cos(y®)

is &

. stable spiral potnt

. undtable spiral poin

. saddle paint

. stable node

e Lik fp e

AR B ule )08 was F R T opbe

Upy = Wy = % + &L, xel b =0 FUT
mifhs ofifferfst w0y =

13

43,

44.

sin(x), (k.M =0 GeiF xR & A7
I FA HIET R, FET R UET AT
T F A IS wawera A S
g am TI(E,‘:-) &1 HI= ?.':-u"

Loemt{r e demn) g (TH

2, e™T (1 +%E.‘r,.fz) ¥ (%)
(s to) - (2
eno~ber) - (59

Let u{x, £} be a functian that satisfies the
PDE

Upo — Uy = 8% + &, xeR, £ > and the
imitiat conditions

ulx, 0} = sin(s}, u{x0 =0
foreveryxe @

Here subscripts denote partial derivatives
somesponding ta the varizhles tndicated.

Then the value af u (-E ; %] is

e (14 Lem?) 4 (“3:")
2. e2(1 4272} 4 (@)
3. M2 {1 - 2wt - [”—‘F)
1o (s- e (459

AT B wix, ) BT VP wY W
F L

:—:=£€-, xR, > 0

ulx,0) = {3, Uzx=l

T lim,_p, u(1,¢) & HT ¥

i. e L
3. 1/2 4 |

Let telx, £) satisfy the IVP:

i, 0=x<1l
u(x,0) = {ﬂ, eleewhere,
Then the value of lim, g, w1, £) cquals
l. e 2. 0w
3, 172 4 1
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AT TR flx) T a3 ure (i) &
Tgw & T Anr § v il &

guE AR Y e wat o o
—1/6 81 AT £ H o ¥

1. 171 2. -2/3
3. 16 4. -

Let f{x) be a polynomial of unknown
degres taking the values

| x gl 12 11
Jbl2 17 izl is

All the fourth divided differences sre
—1/6. Then the coefficient of x? is

1. 1/3 2. =273
3 1ls F |
firar Ffae w5

1
11 = [ea- yoyar

S [ys;[ﬂ.i]:ym clar

y{0) = y(2) = 0} 97 =fwrieT &1 A
Ry fR y, FTFT o W
FEAAFA Ay, RO ¥

1. UF ¥ 1S4 (comer point)
2. & F W (comer point)

3. & & Hiem $ar &g (corner point)
4 FE W wmr ¥ {comer point) 7

Consider the funetional

2
JIyl = f (1 - 32)2dx

i
defined on {veC[0,2]: v is piecewise €1
and »(0) = y(2) = 0]. Let y, he a
minimizer of the gbove functional, Then
¥, has
- A unkque comer point
bWwo corner points
more than two cerner peints
- o corner points

R

14

47,

47,

48,

48,

174

S0~ 27 4 1 )e(t)dt = f; Fed o &
&, p(VZ)H TR &

L. vZe?? 2. 2%
3. VZe™E 4. et

i @ is the solulion of

X xa

f{I —x% + tR)e(t)dt = T

b

then 9{v'Z) is equal to

i, 2e¥? 2. 42et
3, V2e2? 4, 2ot

wﬁw%ﬁmﬁ#qﬁmﬂmmaﬁr
Ry 0y o e wt fawer
0 A R ¥ A e fF e
Tmis & Ak %) @ dy & Tl
3T A NRT Fa v Rer et
L
T=§m(ﬁz+(rﬂ}z)mv=%kr2.aﬁ'
T r=T 6 =22 @m ¢ W aafar
t W AR # e suw o
2

I. r & BT dns 3

2. ¢ U FREd ki ot &

. g Y F N o oEe B
W B

W TR F DA ed oA e
war g

el

ok

Consider the two dimensional motion of a
mass m attached (o one end of a spring
whose other end is fixed. i.ct k& be the
SpRing constant. The kinetic enorgy T and
the potential encrgy V of the system are
given by

T=gm(# + (r8) Y and ¥ = 12,
where r = %and g = E%xﬁtht as time,
Then which of the following staterments is
correct?

L. ris an ignorable conrdinars

2. @ is not an ipnorable coordinate



3. r¥d remains constant throughout the
mation '

4. r@ remains constant throughout the
mation

Unit-4

45,

49,

51,

4-A-H

AT R =000, F,F) 9T 0% Weftew
T ¥ B B B =1 ¥ AT e
AEF & vrar & e A

0<PA)<1. W HA nF & faw B
# ¥ F7 W UF IR WIAwAT A @y

ofanfe e &
I QB = P{A D B)
2. Q(B) =P{AuB)
Ol i o
-
@B =, if P(B) =

YBEeET
YEETF
YHeF

o

0
0
Let X=¢0 be a random varigble on
(0, F,P) with E(X) = 1. Let A € F be an
event with O < P{A} < 1. Which of the

following defines another probability
measure on ({3, F)7?

1. g(B)=P(ANB) YVBEF
2. G(By=PAUR) ¥YBeF
3. Q(B) = z{x;a}} v aJe F

_[PCAIBY  iFPB) =D
4. 03 ‘[u If P(B} =1

AT % XaW ¥ iLdaRfow oy ¥
WM QORI W RAata b aw
PIX>YIX<2r)

L.

3

2,
4,

e [ G
kel otn 40

Let X and Y be i.i.d random variables
uniformly distributed on (0, 4). Then
PIX>YIX < 27)is

1.
5

i
4.

e e
il LB g |

WA R (X} v Ay O § R s
#aETt § oo e devor wifdwar
ey (Hirew)

15

51.

52,

O Wi

]
(;
:
3 1
i Aasaasw ag i
1. {x,) arwsde &)
2. (&
3. (¥} oF fhar wiRwar dow &

wpater 7t & ¥

4. (50 # oF yEeindr s i

=N N

Suppose {X,,} is a Markov Chain with 3
states and transition probability matrix

== RSB ETR N
[~ RN PSRy
- W

Then which of ihe following statements iz

trze?

1. {X.} is irreducibie

2 {Xp}is recurment

3. {X,]) does not admit a stationary
probability distribution

4. {X,} has an absorbing state

A X~ Couchy(o, 1). #ar X a7 dem &
i, LUniform (0, 1)
2. Nomal {0, 1)

3. gRratoErr (0, 1)

4. Cauchy (0, 1)

Suppose X ~ C;tugh}r(ﬂ, 1}. Then the
distribution of Tax

1. Uniform {0, 1)

2. Normal (0,1}

3. Doublc exponential (¢, 1)

4. Cauchy (0,1)

WS 0.8, 0.71, 0.9, 1.2, L.68, 1.4, .38, 1.62
oy & A fF amA do (9 -0.2,0 +
0.8) FUT — o0 < # < o0 T Wl Y 7 Fi
g F T v & & o wdtfrs

s e B
. 0.7 2 09
31 4. 1.3



53

54,

55,

4-AH

. TETRTOT

Given the ohservations 0.8, 0071, 0.9, 1.2,
1.68, 1.4, O8& |62 from the upiform
disiribution an (8 — 0.2, 8 + 38} with
— oo < @« oo whichof the following (s a
maximum likelihocd esiimaie for 89

i. 8.7 PRI

3. L 4 13

gERdsd T owmr I9Eh &
fmeregart N 0O, FOTIveser ol
s e T S i T £ M
wAIA 0 weh oAl T mAnr e
1 Bw mw wfamet (sunnle) & IUR W
miator wigeedsr %1 p-AM 005 WIS Bl
P ol ox ar @ 5 v M, &
WA Sz N DY A, R Tw
doa gfEr 0 ey &R & wn oo
A2 @ & pany W

I. 0.G5

2. < 0.05 -~

1
3, 0.05 - e

4. > Q.05

To test the hypotheses Ay against Hy
using the test statistic T, the proposed test
procedurt i ool o support My iF T s
large. Based on a given sampie, the p-
value of the test statistic is computed to be
(.08 assuming that the distribution of T is
W, 1y under Hy. [If the distribution ol T
wrider Hp 15 the ¢-distribution with 10
degvees of freedom instead, the p-valuo
will be

1. 0.65

t
2. -Eﬂ.ﬂS-m

1
3. 0.05 s

4. > 0.05

m ﬁ; {x‘j.lyi]-{xi-'yﬂjl"'ﬂ[:xm}rn} Pq"-m
e #aF 3G ¥ vy Reror E o3
n WEIUT & FAT W A fF r, qomTe

1f

5&,

86,

YT HpTEY IONE AU r I WEEIY
Mem E1 T oW st wr wwm ol
B

b= 0% ARt on 20

2 nz0FTHAN R £ 20

i :-},::iEE-THi?’TffE' =1

4 et ARId B g =1

RGNS oF :'.’1}- [xz-' Vadooo [r.'tr.!'rn} be &
Lriependen oheorvaticns from 4 bivariate
continugus distribution, Lt v be the
procucl momenl corrclalion coeflicicnt
and rp be the rank cotrefalion cocflictent
coapaied baged o these n ohssivitions.
Which of ihe fallowing statements is
correct?

L.y 2 0implies 1y 2 0

2. rz20impliesn, 20

b p=1limplizsr, =1

4. ;= limplesn, =1

FH T A V=4, v 8+

g (FREF =1L, 2)FW ¥ = 8, ~ £+
& (FERF | = 3,4) T e Sl st
TR amm ofs TWATETWM i=1,...4
FIAT E(g) = O Var(g)=si>0 MW
&0 c B.IATT / # #iF m wady
. 8, — By

.9+ By

A

K Lk fd —

Copsider a linear model

V=48, 4 g fori=12and

'I‘: = 81 = ﬁj; + £ for { = 3,4, where
£,'s are tndependent with BE(g;) = 0,
Ver{g)=c®>0fr i=1,..4, ant
&, ... 83 € B, Which of the follewing
parzimnetric functions w cslimable™
1. 4, + By
. Hz -i- H]
Y

o b Bk
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IR X~ N{0,0) T A, O giFEF
YRt SRR () = kep B A
Teafafda & & 7 o w7 Iy

X'ax k

Sy e

X'AX &

X'X  pok | kP-K
ak K p)
o ~Heta (;,2
xX‘ax

) -Eem(

X pok
PR

B ok

HX ~ Ny (0,) and Apy, is an idempotent
mattix with rank (4} = k < p, then
which of the following slatements is
carrect?

1, =fias

2 F% "o e
x! [
3. A¥ _ Reta (E'E)

Jg’x 2
X'AX (R F=k
4. T Beta e

pPrswk wfaesr =W =1 zoam W
Nz franfe & ¥ oF n(22) ¥R
F TR wiAae (e forar o &, ARt
B iteEd w v @ A waw w A
Lue L 2 L
L.NdamEY . p=1.
AT EHIANA TAF w, &

1-gf—pf+ {pt )

b (ot 0y - pips)

- Q=)= (2 p) (o + 5)"
1= (1~ p— {1—p} +(1-p— &))"

Qapm-<lvwi=

o

A sample of size n (= 2} is drawn from a
population of N{= 3) units using PPSWR
sampling scheme, where p, is the
probability of selecting i** unit in a draw,
Oepr<1vwi=1,.,N, and

EPL: Py =1

Then the inclusion probability 7;; is
Loi-pf—pl+ {p+ p;)

1- (Pt R T PLP‘;]H

1= (- 0" - {1- 2" ~ oo+ o)
I-{1-p»= (1= p) ¢ (i—pi— p)"

P

5/27 CISRAB—4AH —3A

. faEdr 24wy 7 &Y setE 4 e ABC

T o F, Bl v s Beafaia
3TN A §

a, b, c,ad, bd, cd, abe, abed.

Fafaf & 2 st ' e sl

1. ABC i ABD
i BCh 4. ABLD

In a 2% experiment with rwo bloske and

' factors A B, € amxd D, one block ooataing

the following rastinent combinations
a.b.c,ad, bd, cd, abec, abed. Which of the

following effects is oonfounded?
1. ARC 2. AEBD
3. BCH 4. ABCD

. m@gm'mmmmm

T @ SEAER A 100 @ 20
w2 & st @ rady = % A £
die Wl R qEE ¥ 900 ¥ AT 11:00
A F & 37 A = o A IR
WERE et A R & W e
520 &, O B mafr & IRY asr &t
ot #1 #@Ew & mfEy s
{conditional disiribution) ZFaT 7

L. Poisson (200}

2. Poisson (100)

3. Binomial (520,3%)

4. Binomial {520,Z)

In an airport, domestic passengers and
intermational passenpers arrive
independently  according to  Poisson
processes with rates 100 and 70 per hoar,
respectively, If il is piven that the total
number of passeppers (domestic and
intermational) arriving in that airport
between 9:00 AM and 11:00 AM on a
particular day was 520, then what is the
conditional distribution of the number of
domestic passengers artiving in  this
period?

1. Poissan {20)

2. Poisson {500}

3. Binomial (52{1,%

4. Binomial (sza,%)



ART/PART - C

Uni-1
¢1. A B (u,),,, AR st a7 dar

M e, 20,8 a1 ¥ AT

(D [hasab < Z2L el 1 = 139 Fw

m:&#mmmmw

©

[. Zoerua R 3 3f0af= aft ar

lh;u.ﬁﬂ‘mt

3. Tazizti O YA AT d5ar &
Hhafw &

4 Wju, | < gl 2501
tﬁ:a‘mzmu,wm
AT e

Let fu,},.; be a sequence of real

numbas  satisfying  the  following

condions:

{1X—-1)", E ﬂ' forallm>1

m}h"ﬂ"ll { fﬂraﬂ n= 13

Which of the follurmng statements are
neoessarily trwe?
1. Fnus 1y does not converge in K.

2. Ela:lﬂul. CHLVETPES T 7ero.
3. Xiryz Uy COUVETEES 10 2 N0ON-ZE00 real
narnber.

4 T, 41 < P;*l!, forall 2 = n < 13,
then 3,4 4, is a negative real nomber.

#EF B5 S v e ey ¥ G & @

s A FETE B

LB 5@ N Shewd B A SR &

2. 3 SH N F NEEES (TehRE) @
& 5 &

3. RN s A TITw T o seunhw &

4 T NA 5 & meaiga [FFED 6
an s AR

. Let S be an infinite set. Whick of the

folioﬁngmumh'uc'?

1. If there is an infection from $ to N,
then § s countable

2. 1f there is a surjection from 5 to N,
them 5 is countabte

3. Ifthere is un injection from N 10 5,
then § is countable

4. If there is a surjection from N to S,
ther: § is countable

AR &1 oS gl Hr A F
® foed § Y n-m 3RS dEm A g,
¥ R B, SRty = 2,p, = 3.0, = 5. B0
A & afe

3= {5 = P4y —Paln € W,m = 1}, A% Bty
# Faw w9 e

l. supf ==

2 lmsup, ;8 =00

} infS<ooand nf§=1
4, Hrminf, 5, =2

. Let p; dencte the n-th prime aumber,

when we enurmerate the prime numbers in
the  increasing order. For exanple,
P1=24p: =3p: =5 andsoon. Let

S ={Sn =Pup1i—PomENn= 1)
Then which of the fullowing are correct?
. supS=aon

2. limsupy.. o 5, = o0

3 infS <oognd inff =1

4. iminf, g 5, = 2

. TR0 AU (0, 1) 9T » 2 1% BT R

ma‘rﬁuﬁ___rm_qﬁm#r

o) = = g0 () = 2 o it

T fHex #h

(1) FFA {f,} TFEAAAT: (0, 1) uT
HHEieE O

(NFTFR {g,} TFBAWT: (0,1} T
sthafe &

.

LT E

2 IHE E

LhyEE MR ahEeT ¥

4odrAan gR sew

inxel”

5127 CISRM8—4AH 30
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Forn 2 1, consider the sequence of
functions
1 X

fale) = Inx+1 G () = Imzri N the

open interval {0, 1). Consider the

statemenrts:

(1) The sequence {f,} copverges
uniformly on (0, 1)

(I The sequence 4,7} converges
uniformly o {8, 1)

Then,

I. {I}is true

2. 1) ig false

3. {{}is talse and (11} is frue

4. Both (I) and {1} are true

AW T [0,1] 9T {f,} #oF IwahE e

TEA T WA W O A

(4) vx € R, {£,(x)} TF FEAW e &

(B) WIFH (£} 0 7 THRAAW HWERT
e

A g.(x) = TPy (1Y filx) VxER.

aa

1. supporm & WET 7 [g)wieh &

2. {g.)uF-wAwT afhal &

3. {g.} g af¥Eor WY, ug
VT AR

4 IM > 05H WER ¥
gzl =M, vreN, vxER

Supposge that { £} Is a sequence of
continuous reat valued functions on [0,1]
satisfring the following;
(A} ¥x € R, {f,(x)} is a decreasing
sequence,
(B} the sequence {f;,} converges
uniformly ta 0.
Lot gn(x) = SR (-1 filr) WxER.
Then
1. {gx} iz Cauchy with respect to the sup
norm.
2. {ga} is uniformly convergent
3. {#n] need not converge pointwise
4. IM > 0 such that
g (x)| =M, YneN, VxER

13

6. 3R f:[1.2] - Row R adomr we

gamEifE s
g(x) = fGx) + f{1/x).x €[L2]
[,21% uw Bwrr ot Raw w3 g
& ufrfmmge aor aeh-aer A =
U(P, ) T L{P, 2} X wrw: Rad, a3
i Rl s f ¥ e gt

L{P.g) = L{P.g) Pow vrw ¥
2. & sagE [ faw g

WP,y + L(P.g) P ol &
3. U(P.g) 2 LP. Y0 [ %0 A
4. BP.p < LiP.gyBm [ T W W@

Given f:[2.2] - R, a strictly increasing

function, we put g{x) = f(x) +

F{ifx}x € [1,2}. Consider a partition P

of [1.2] and let (7(P, g} and L{P. g)

denote the upper Ricmnanm som and lower

Riztnann sum of g. Then

|. for a suitable £ we can have (P, g) =
L(P. g)

2. for a suitable £ we can have I/(P, g) +
L(P.g)

3. U(P, ) = L(P, g} for all choross of £

4. U(P,. g} < L{P, g% & all choices of

. f® {0,1) ¥ IS A Sad

¥arala e AR R g=F +if, 50

£ =-1% our [ W 9T FaEaaT P Y

ab € (0,1)# f¥ 2 IeRioR I &

& T F @ W § e e

e g

I. T gla) > 0, & g WEHR &7 &
TR IAHIT A BT 3dmaw o W
91 Har B

2. =i g(a) > 0, 7 ganaRw lar W
R 3fad ¥ 39 e Sy
* ¢ 9T 9T =TT El

3. TR gladglb) # 0, o gla), gib) =
Reg vw & 1

4. A g(a)g(b) + 0,5 gla) g(s) %
farx avda B



67. Let f be a real valued continuousky

4-AH

diffcrentiable  finclion of (D, 1). SBat

g=[f +if whevei? = —1and f is the

derivative of f. Let a,b & (0,1) be two

consocutive zeros of f. Which of the

following statements are necessarily trye?

L IFg{a) > 0, then g crosses the rea
line from: upper half piane to lower half
plane at o

2. If g(a) > 0, then g crosses the real
line from lower half planc to upper half
plane at a

3. i g(e)g(b) + 0,then g{a), g(b)
have the same sign

4. 16gla)g(b) = 0, then gla). g(b)
have opposile signs

A # AT TEaF axn EgE
AR % B FR"XR SR &
Fry)=(ary) & oRmfem &t &g
(xy} x T y & W IO & afk
OF(x, y) ® {x,y) T F & HEFTAS A
o R R R W YR W E,
]

t. AR x # 0,7 OF(x, 0} # 0

2 Wiy« 0,0 D0, ) = 0

3. W& (x,3) # (0.0) TH DF (. y} = 0

4 A x=0Wy =0 FTWDF(x.y} =0

Let A be an invertiblz real n % 1 matrix.
Befine a function F:R*XR" 2 R by
Flz,y)={Ax,y) whaclxy) denotes
the inner product of x and y. Let DF(x, )
denote the derivative of F a2 {x, ¥) which
is a lincwr transformation from R" »
R™ -+ R. Then

[LIfx =0, then DF{x. 00 = 0

2. Iy # 0, then DF{0,y) = D

3. If (x, ) # (8,0} then DF{x,¥) £ 0

$. fx=0cery=0, then DF{x, ) =0

=l 6 R - R U T oo
fiey)l =(x? +3xp® — 152 - 12y, 2 + %)
H A fm e R B S=((ry1e
R®: f TUHA: ScEAvE g (x,y) 9T, &
1. 5= RY\{(0,0)}

2 5, R & fagag

20

FLLA

70

7L

SR Emaw ¥
4. RO\S modtg #

Let f: R? — R? be a function given by
fxy=(x*+ Bxyz = 15x —12y,x +
¥). Let § = {{x,y) € B f is locally
invertible at {x, ¥)}. Then

L § = R*{10,0)}

2. Sis open in B?

3. Sis dense in R?

4. B\ is countable

X = N, SATHE quirst w1 wea 7
X 9T mectrics dy, d, W RATR &5, o5
diim,n) =lm—nl.mn X

dofmm) =2~ omn £ x

o X, X, WA gfiE waik
{X.d)).(X.d,) & v gf, &

L X 9of &

25 E

3. X, Hyotaar ofeRy &

4. X, agotEar witagy &

Let &' = M, the set of positive integers.
Consider the metrics &y, d; on X given by
diGn n)=im—n|lmn ex

da () = |$——::I.m.*n £X

Let X,, X; denote the metric spaces
{X.d,). (¥, dy) respectively. Then

I X is complete E

2. Xy is cornplete

3. Xy is totally bounded

4. X is totally bounded

T:R" -+ R* % tar s wfafay = &
TE=T~f, ® A€ &1 a7 o & &
W W I wEw i

1. TEemAly ¥

2 T, =gEeRoita 78 &

3T adfeF yihemie aw g

4 T*= -,
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SAH

Let T:R™ -+ R® be g Hnear map that
satisfies T2 = T — [ Then which of the
following are owe?

. T is invertible

2. T~ I, is nat invertible

3. T has areal eigen value

4 T3 =—J
[2 0 3 2 o0 -7
01t 0 -1 3 4
M“u01‘04+’
1 11 ¢ 1 1
s 05
b= |ewm b, =1 am
L | SR 5
L4 3

o R A & #l ¥ waa we

L. BT & MY = b T MX = b, FETE
&

2 B @7 MX = by and MX = b, BT &

JAAMY =b b, BUR Y

4 T MY =b, - b, HENT &

2 03 2 ¢ -2
anaft 18 02T
Tt 11 0 1 1
5 5
By = } and by = ; . Then which of the
4 3

following are trye?

1. both systems MX = b, and MX = By
are incomsistent

2. both systems MY = By and MX = b,
are consistent

3. the system MX = b - b, is

consistent
4. the systems MX = b, ~ b, is
inconsistent
I -1 1
M=12 1 o |7eh of R ¥ &
-2 1 —4

M FT UF NIRRT e 12 ar B
RE ARG Ty

7.

74,

T4,

75,

I M3 Mivyss W X~ 1)+ t
2 uwmﬁqqlgw(x-u'fxﬂjt
3. M ORI (disgonaltzsbic) wff 2

4 M7= 2(M +30)

1 -1 1
LetM =| 2 1 4 |. Given that 1 is
-2 1 -2

an cigenvaluc of M, then which among the
following are correct?
1. The minimal polynomial of M is
(X~ 13X +4)
2. The minima! polynomial of M is
(X — 13X + 4)
3. M is not disgonaiizable
4 M= (M43

A A TRAIF ey w v

arﬁmaﬁra:agmr x-1ygafm=

¥ T Fua wnr

l. AmEensd, Pty

2. wfana:ra{fmrsagqa[x—u?aa‘r
A Rwvidg

3. A*aararm?-mﬁﬁ:agqafx—u*ﬁ

4. W A¥ FAW @ T w2 @
{4 - 1)° Famffry &

let A be a real matrix with characteristio

ratynomial (¥ — 13 Pick the correct

staternents from below:

[. 4 is necessarily diagonalizable

2. If the minimal polyromial of A iz
(X — 1}, then A is diagonalizable

3. Characteristic polynomial of 47 is
(X -1y

4. IF A has exactiy 1wo Jordan blocks,
then {4 — 1}* is diagonalizable

AW B oA aiEm 5 wwiw odu
TEAE o e wpuet f oaRw
FARE Bl T(plx)) = plx + +p(x—~1))
#qﬁﬂﬁﬁm?ﬁfﬁ??‘:%—tﬁw
frr wt b, & BEw wum g -
(Lax? 2} & day & 3ogg 76w &
Bt aoit 3 wgre awh
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T6.

T6.

T

4-4-H

21

I. detT =10

2. (T=2Y=0dfmT(T-20% 20
L{T-2 =o0dfA(r-21Y =0
4. 2TEHRAT 4 F WIS A ¥

Let Py be the vector space of polynomials
with real cocflicients and of depree at
maost 3. Consider the Linear map - Py —
Py defined by TE(EN=px+1)+
pfx~1)). Which of the following
properties does the mairix of T {with
respect to the standard basis 8 =
{1.x,x2,x%} of Py) satisfy?

i.detT =10

2. (T-2'=0but{T -~ 21* %0

. (T=2""=0bm{T~-21* =0

4. 2 is an eigenvaive with multiplicity 4

A 6 M % nxn 5RO mogy 2
fagfr R (mok) Lkrn & AR
A # DM & vE dilEaAfos A R S
wWE Hlewe ¥ ENaGMu=iu @ @
M ddsmadammam P

. rank(M-dva™)y = k-1

2 rank (M- Auuy =k

I rank{M-Auu')=k+1
4 (M —=duu™i" = M" - A"uu"

Let M be an n» x n Hemitian wmatrix of
rank &, k # r. If A % 0 is an eigenvalue of
M with corresponding urit column vector
u, with Mu = iu, then which of the
folowing are true?

1. rank {M-Auu"y=Fk -1

2. rank (M- lun®) =k

3. rank M- Auuy =k +1

4, (M — duu')™ = M" — dMuy”

B x R o AEAAE A wAA B R
A wer i &3

AR v=(x,5)w = (3, ¥,) ¥ T@L R
AH, Baw)=xy -ny —xn+
4x,y: 8, IR AR &% v = (LOYFW
W=frERL B, ¢ = 01L.FAW

1. B2 & IoaAfer aff ¢

2. {000} ¥ waT ¥

3, oy ¢
4,40.0) a9 {1, NY BRAT W AT I|T

77. Define a real valved function B on B? x R?
as follows. If v=(r.x)w={p.1)
belong to R define B{u.w)=1xv, -
X1¥3 — Xp¥y + Ax,¥s. Let v = (1,0) and
let W = {v € R%: B{v,,v) = G}. Then W
1. is nol a subspace of R*

2. equats {(0.0))

3, iz the y axis

4. is the line passing through (3.0} and {1, 1)
78. K™ @ FoT faweh w17

tixy) =xy

B {x.y) = 2 + 2xy +y*

Gulx,¥) = x% + 3xy + 27

u fren PasT A # Wi et 5 oond
LG e, aaE

2 g, gee §

B N N T i

s W ger &

Consider the Quadratic forms

hixy) =xy

@z y) = 2% + 2xy +¥?

Qi{x,y) = x¥ + 35y + 2y*

on RZ. Choose the correet statements from
batow:

. ¢, and P are equivalent

2. @ and Q5 are equivalent

3. @); and Q5 are equivalent
4. all are equivalent

1/mit-2

9. N & 3Ry a@ et wa
Hz{r=x+iy:y >0}
zeEH® AT M A a s O #99
Her &
L ieH 2. SEH

3. S eH e

I+1

eH

T 221
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30,

8l

8.

Let H denote the upper half plane, that is,
H e [z = x -k iy y = ()
For z € H, which of the following are inuc?

3 i
I,:EH Z.FEH
S £
E.EEH 4.2—;:1—EH

T R e sam b A
=t % & #=iF & 5w afr §7
LA Tl zeCF RAC [fzN 21, F

¥ ¢ R AT TgT g §
2. G Fonto @Y, @ TEA fleesz)onto ¥
3. TR fomo @, @Y FET flet)onto ¥
4. TWE fisore-one & ST
flz* +2 + 2) ore-one #

Let £: € — € be an analytic funciion. Then

which of the foilowing statemenis are

true?

LOIFf{z)] < L forall 2 € T, then f' has
infinitely many zeros in €

2. I f is outo, then the function f{coes z)
is onta

3. If £ is onto, then the lunction ffe®) is
onfo

4. If £ is one-one, then the function
f{z*+z+ 2} is one-ane

4T $eafw Fae f() =14z 420
T glz=etze W AR &% |
T & & e & wwa wdh Ee

L Hmfx|—-=¢if(z}l = o

2. il gfiz)l = =

L WzeC|zl = RPTT A>0 F AT

gy ¥
4 gHzeC|z| = RN A>0 & fAv

Ry &

Considet the entire functions f(2) =1 +

z + 2™ and g{z} = e%.z € €. Which of

the faflowing statcments are reue?

T Hmlzl_,,:._.,[ffz}' = o

2o limgLelglei] = o

3OFY{e € €] = R s hounded for
every i =0

A g7z e T x| = K1Y is bounded for
overy R =

for=r & #% o = W &

1. tanz OF WATHANE FaT &

1 wnz € 9¢ AR ekl }

3. o WX tanz W RAw AR ¢
4. o UT tanz % Ni¥gws Rl

Which of the follewing staternenis are true?
I. tan 2 is an entire fmction

2. tan z is a mevomorphic function on £

3. tan 2 has an isolated singularity at o

4. tan z has a nos-isolated singularity at o

R q, < 0y < - < ag, BT AW A B

M wmgriw g & 124 < 10070

i=12 .51 & B0 o B 7 & 3

# Tt Wit &7

LW iR A 1gi</x51
T ;W g, B ATy o wwr B
Fd gir g

2 ¥W iR R 1gig Sl g, e
it &

WP 1<) 2518 o WH

qoftw &

4 W 1< jE &g~ q) > 51

Let gy < @y < - < gy be given distinct

ngtural numbers such that 1 < g, < 100

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

following are correct?

I. Thereexistiand fwith1 S i< <51
satisfying a; divides o€

3, There exists { with 1 = { £ 51 such
that g, is an odd integer.

3. Therc exists f with 1 < j < 51 such
that &; is an even integer.

4. There exist { < f such that

ba, - a;| = 51.

. Tl o weE o F BT AwGrEr 6

TIFRFH W OHE wR oW e

&= & omwEr i

Il el e st ke o v
i &

2N GOREE R am oA iEe
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L ARGHAT R, AT AwG) T R
4. T AwtiG) =Y A1} F TAET AR

S cawm i Fwgp e arG
H &1 A% ¢

For any group G, let Awi{G) denote the

group of autemorphisms of &, Which of

the foliowing are true?

1. If G is finite, thea Aut{G) is finite.

2. If G is eyclie, then Aut(G) is eyelis

3. 1 G is infinite, then Aut(G}is infinite

4. If Aut(G} is isomorphic to Aut(H),
where G and H are two groups, then G
iz isomorphic to H

G & = Ao el wiE AW #E @

Hﬂ'?ﬁ#m.nmr*mﬁ#@

HEgd 5 M h & F order(g) =m,

order(h) = n T order{gh) = r. 790 Torey

A 4wl ¥ 7 masa wed §

1. G 3w W & ghn

2. G Ul THF S BT A

1 G#H#Hag{inﬁnucfy many) afsF
T &

4 G -3 A & dew

let & be a group with the following
property: {Given any pasitive integers m, n
and r there exist clements g and h in 6
such that order{g} = m, order(k) = n and
order{gh} =r. Then which of the
foliowing are necessarily true?

!, & has to be an infinite group

2. & cannot ba a cyclic proup

3. & has infinitely many cyclic subgroups
4. & has to be 3 non-abelian group

™ ORUE @Y Chxlfxt 4+ 1) BT
e & oy s oifer

L. dim: R =13

1. R EF-B & I Toraea §
3. RUF FERAT WETEET 9E (UFD) &
4. () R & 3feey qurATEAr ¥

as.

i

B8,

Let 7 be the ring Tlxl/(x® + 1). Pick the
correct staternents from bolow:

I, dim R =32

2. R has exactly two prime ideals

3. Riga JFD

4. {x} s a maximal ideal of R

FO) =x" —105c 4+ 120 & fer & 2

A O FOT T B

I @ 9 fix) sgFehy &

2. v Qi m§ Faw% AT f(m) = 108

3. & 9ot m e AT fom) =2

4. f(m) el S quitw m ¥ Toro wwrewr
wEw AR

Let f{x) = x7 — 105x + 12. Then which

of the foltowing are correct?

I F{x) is reducible over
2, There exists an integer m such that

f{m}= 105
3. There exists an integer m such that
fim)y=2

4. f{m} iz not a prime number for any
integer m

ﬂlﬁfﬁazﬁERHﬂTf=exp(u?—f).

A % K = Qef).TT & X w8 wuat

il‘:?‘i_],ﬁ:

I. Cc#Y 87 AT o F, 00 %
oK) =K o # td

2. CHFY &7 wErREr o F, 00 &
alk) =K

L g Rrar s A & F
K ETw £ g Sy annRar
a® Rea(IcF

4. K B e 87 ARt o F e,
a{af) = af

Lete = ¥Z € Rand § = exp (%), Lat

K = Q). Pick the correct statements

from: boiow,

F. There exists a Feld automorphism o of
Csuch that o{K) = K and ¢ =+ id

2. There exists a field automorphism ¢ of
€ such that oK) % K
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59,

20,
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3. There exists a finite extension E of
suchthat ¥ C Fand oK) & E for
every field avtomorphism o of £

4, For ali field smtomorphisms 7 of K,
o(af) = af

A B Xs((dprn e 01 Wiz
sEfn FE WRF (). o) =
Lralx, =320 3% £:% -[0,1} 58 we
BBl (e = ekt aitRR
Tt oo A O 55 waw ot

| fHIT ¥

Z fouo §

3. f onestoeone §

4. pega g

Let X = {(x;);21: % € {0,1} for all { = 1}
with the metric d{((x,}, (v)) =

Zed® — yil270 Let £1.X [0, be the
function defined by f{x,);., =

Z21 %271, Choose the correct statements
from beiow:

L. F iz continuous

2. fisonto

3. [ is ene-to-one

4. fis open

A AR w oo ITEHTNY A & o
A=Naarly B HTT T, oOF N
n=1 & ATy, B & vF YagE wue
e R W A g e wowd b
. AvE 3RFT waeay }

. ATonha #

. AP §

LA R¥Egma ¥

L

Let A be a subset of M satisfying 4 =
Mn 21 ¥, where foreach n = 1, ¥, isan
open dense subset of B, Which of the
following are correct?

I. A is a non-empty set

2. A is countable

3. Ais uncountable

4, Aisdense in B

SB/27 CISRMB—4AH—4

Unit-3

21,

91.

92,

o gReir wife s s

Hahad FAFOT & AW wo E

W) =1+ ze*, y2(x) = {1 + x)e¥ -

Ly:(x) = 14 ¢%%

fr & & sty sl=ie ¢ aema

T T g B

L (€ + 1y + {€y — Gy = Loy, BT
¢, 4T ¢, e e #

L6 =) H0{yy -y} SIRF G AW
¢, e Ruywio §

360 =¥+ G0 =~y ) + Gy 1),
AET C,, 0, T o, Toem TR £

4 L0 ~y) H v — w4+ 3, TS O,
#97 ¢, Frow R

Three sohutions of 4 ¢ertain second order
non-homogeneous linear differentiai
egquation are

wixl=14+ xe”a,yz{x} = {1+

£ — ya(x) = 1 + %2, .
Which of the fellowing is (are) general
sohution(s) of the differential equation?

LG+ Ly + (5~ C vy — Toya,
where C; and £ are arbitrary constants

2. Gy — ¥2) + (0 =~ 33). where
and C, are arbitrary constants

oGl —x) + Gy — ) +
{'-'3{}’3 i yl), Whﬁrﬂ cl, Ez aﬂd C‘s Are
arbileary constants

4 Gy = 3) + Glyy — ya) + .
where €y and C; are arbitrary constants

AR x € ! FUT plx), qlxd r{x) HeoOT 1
R Had TEe @ 8 woead
FHEFOT "+ p()y +qlx)y =r(x) ®
od T R dem wsr ™
RS ¥ & 1y, = v (0 +
v {2}y (x) G&T S ¥ oET y, EWy, §F
Y ApEy +ey=0 F s waO
B F v, (x) OF vy(x) FaA v a3y
Wl B e R s ¥ osue
WITES. T &
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1, y, OUT y, 7 TiEwET | 7 F80 OF9
g
2. 1y, ty TUT 133, + V¥, B AR HAFHAL

g

3. @ vy S T HEHEE A @
Wi ¥y + Va¥p B AR FAHFAL
#

4oy OOy A al(y =Ty FEATF
Hﬂfﬂ'ﬂﬁay1+bjr1+y,,ﬂ3ﬂ$7
et &, ARl a.bEﬂlFﬁfﬁﬁuﬁag

‘Fhe.method of veriation of parametcrs (o

solve the differential cquation 3" +

pix)¥ + g(x)y = r(x), where x € 1 and

plx), q{x), r(x) arc non-zem contingous

functions on an interval f seeks a

particutar solution of the form yu{x} =

ps (03 () + v2(x)y2 (x), where y, and

y, are linearly independen! salutions of

¥+ p(x)y' + q{x)y = 0, and vy{x) and

v, (x) are functions to be determined.

Which of the following statements aré

necegsarily true?

1. The Wronskian of ¥; and y, is nevet
zergin |

2. vy, vy and ¥y, + vpy; aretwice
differentiable

3. vy and v; may not be twice
differentishle, but vy, + vy is twice
difterentiable

4, The solution setof ¥ + plx)y" +
g(x)y = r(x) consists of functions of
the form nyy + bys + 3, whee
o, b & R are arbitrary constanpts

FiaOE A= gAe 9¢ B
Y+ay=0 for x€e(-1L1)
y—13= y(1)
¥{=1) = y(1).

et & B #17 ¥ FUA TG &7

I, T NSO A Tea; SRS 8

2. wE WHSTE AW BOEL §

3. e s AW Fl-11] &
Aifaa& E|

4, wfmae MR & IETHH FIT
afmey £

26

93

24,

o4,

Consider the ¢igenvatue problem
y'+ay=0 for x€{~-1L1}
y(~1) = (1)
¥ (-1 = ¥y {1}

Which of the following statements arg

true?

l. All eigenvalues are strictly positive

2. All eigenvalucs are nen-negative

3. Distinct sigenfunctions are orthogonal
in L2[-1,11

4, The sequence of eigenvalues is
bounded above

WS A WAET (IVP):

2, tuy=u+LxeRez=l

wr =t r=a? qr T FYI

£, (0,0) ut ¥ fafew ¥

2. T A TF (v = (64567
(0.0) 97 HFEEe aF A R

1, (x ) 7 # HE amuR-Hiaa e
& (00) & aff o w i

4. GfRF A TAEE (IVP)F (0, W
yRAT L EE &Y 3EF AT I
o et FAerdr

Consider the IVP:

XUy + iy, =u+tzeRt=0

s b) = X%, p=gk

Then

1, the solution is sinpuiac al {0.0}

2. the given space cuive
{x,t,u) = (‘f-fzﬂfz} is nota
characterisiic curve at (0.0)

1. there is po base-characteristic curve in
the (x,0) plane passing through (0.8}

4. x necessary condition for the IVF ta
have 2 unique £ solution at (8, 0)
dioes not hold

AR % AT w(x. i) WS HEwE
AT (PDER u, +un, =1L, x ER >0,
oo WRiNE  HEwr u(%;,t)=§ o
g WO F, @% THOW AW e
{tVe} =/

|. %qW UF Fl ©

RN
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3. Fear & e g £
4. U g ¥ Tt @ % & wihasoe
MYR 3% T a0 ad7 ¥

Let ulx, t) be a function that satisfies the

PDE @ w+uu, =1L, x€ERE>0, and

the indial condition u(%z,i) = Z:' Then

the IVI® has

1. only one sointion

2. two satutions

3. an infinite number of solutions

4. solotions none of which is
stifferentiable on the characierdstic hase
curve

f:10,1] = [0 119 sefade faag g

fix,) = x. & W &Y a0 Fag FaF-0T

Hoet A BT 0 v 0 )% T

TR x4y = f(x,) T Braw & g

=0 B

T L= maxyey) f G}, @ PR A &

wla & @i &

I oL < 1,8, x 90 ¥frala e

Lx, YAORe At o oA Lz 1

3 AR ey =, ~x U ey, < Le,| &
e w ¥

4. =0 @dFEC0 F AT

['En.+1 [ = fEEnrz

Let £:{0,1) — [0, 1] be twice continuously
differentiable function with a unique fixed
point f(x,} = x,. For a given x5 € (0,1)
consider the iteration x,,; = f{x,) for
=) .
WL = maxgra (f ()], then whichof
the following are true?
1. If L < 1, then x,, converges fo x,
2, xy convergesto x, provided £ > 1
3. The error g, = x,, — %, satisfies
{enss] < Lleg|
4 IFf'(x,) = 0, then e, < Cle,|?
forsome £ >0

97. A & ulx) MR 7 waemr

"+ u =0,
u{) =10
wl(l) = 1.

xe{0,1)
{BVF)

F WIS WA E| (BVD) B WG e
HiFFe W RE #Y

Loy -3 ey ¥ el - e =8,7=1 N—1
n? n -
(EVFI, U, =0
e =1

U g6 9T uix) ® WiEswed ¥, s

=ik j=0,..N [01] & RsaEs 2

A A= 1/N 0F N T AR gofs

Bl va Tt # & wle @ oy v

L (BVP), ¥ F¥ abek ¥ R
Vimar!+bE ¥ w gy E S
abeERral1 MY HET'TTW miq
FH B2+ R —dra (2= 0

2. U_,E[r-’—l}f(r”mijﬁ'ﬁr!-ﬂﬁﬁﬁ'
A 2+ - 4r+ (2 —H)= 0
AT r=1

3.xﬂm%u

4. j A wERE M,

97, Let w(x) satisfy the boundary value

problem .

u e uw' =0, xe(01)
wir =0
uil) = 1.

{BVF)

Consider the finite gifforence

approximation to (BYP)

”.rﬂ TIU g + U_,rri Uy

(BVP), { n i

=0,j=1..,
Uq=ﬂ

w =1

Here U is an approximation to u{x;)
where x; = ji, f = 0, ..., N is a partition of
[0,1] with h=1/¥ for some positive
integer N. Then which of the followinp
are true?
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|. Thete exists a solution to (BVF), of the
torm Uy = arf 4 b forsomea, b e R
with r # 1 and r satisfying (2 + f)r? -
r+{(2-h)=10

2, U= (rd = DAY = 1) where r
satisfies (2 + R — 4r+(2-H)= 0
and r# .

3. uis monatonic in x

4. U; is monotonic in /

¥(0) = 0,y(1) = 0 F Troid Fet §T

wwaF Jiy] = [ 1) - (Y] ex

gt fao w1 Gt = v d99 99F

fadh yawews A ofEifAe d@ewr &

figat or =qfA srwiced ¥ o B &

¥ T F e v R

I w Gt o A EFm oy =0
UF A §

2, o N sy gR| T g

3. vt F AR ag @it
oA ¥

4, ¥ o wltw v §

Consider the functional

Jiyl = L1 = () 1dx subject. to
¥{0) = 90,3(1) = 0. A broken extremal is
a contimuous extremal whose derivative
has jusnp discontinuities at a finite number
af points. Then which of the follpwing
statements are true?
I. There are no broken extrernats and
¥ = {) is an extremal
2. There is a unigue broken extremal
3, There exist mare than one and finitely
many broken exiremals
4, There exist infinitely many broken
extremals

y() = ¥'60) = y(1) = 0,y'(1) = 6, %1
9 $Id gW G
151 = [ {7200ty — (Y Jix & WA E:

1, x4+ 2x% — 5x®

2, x% - dx* - 5

3. x5+t —2x°

4, £ +4x" - By

9.

100.

11,18

101,

T

The extremals of the funclional
JI¥) = JF 72022y ~ (3)? ldx,
subject to y{x) = y'(0) = (1) =
0.3 (1) = &, arz

1, x5 + 2x3 — 3x*

2 x%+4x% —5x°
32 4t - 247
4

xS 4 4xd — gx?

T

ple) =1—2x—ax® + [[3+6{x— ) —
#(x - 1))t

el o B, A plop2) T AW §

1.2 2.4

3.6 4. 8

If @ is the solution of
plxy=1-2Zx—4x" + [F[3+
8(x ~ 1) ~ 4(x — £)* L p()dt,
then w(logd} is equal ta

1. 2 :

2
3.6 4.

4
B
WE—1), Psxst

J“'{""‘ﬂz[t(:u:-:t]l. tsxs 1

HRS N A" FEgR TAEA
TR B aRAE TEw aW 3EE
A AR A E

1. i = -2, plx) = sinmx

2. A= 2n% gz} =sininx

3, d=—3n% olx) =sininy

4, d = —dm? pix) = sinmx

A characteristic  tumber  and  the
corresponding  eigenfunction  of  the
homogeneous Fredholm intepral equation
with kernel

_ixfe-1), 0=Ex 5t
K(x.2) "{r{x—lj, <yl
are
1. A= —n% p(x) = sinax

2, A ==2n% ¢(x) = sin2ax
3, A= -3, g(x) = sin3nx
4. A = —4a2, ¢p(x) = sin2mx
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AT m & WY geaww 9T R %
A FEE o gEeTe e v od @
I ¥ OF W ogpw o omed o
HRE W T I f T owAm o w
AW Rig & swdk suvph fegma g
g+ Rl oty & Sew & axfar =
FFA & 2(8) = 2z, cos (wr).  RE zowmm
w RN e A s @t o
fi¥ga AT ¢« w soe Rafa afwr
[Grofh ol 4
Fltd = (@ 5ing(t), #(t) + acos 8(1)). T
Ry sease & af-waEor &

a4ty

L ==+ (g + za’cos (wr))sing = 0

]
2 u:_:?'+ (4 — zpm cos (wtdisind = 0

I
boaT2 + (g + zEwtcos (w)cosd = 0
dg T ey
4 gt (3 — zyw?cos (at))onsd = 0

Consider a point mass of mass m which is
attached to a mass-Tess rigid rod of length
a. The other end of the rod is made to
move vertically such that its downward
displacement from the origin at time t is
given by z(t} = z, cos {wt}. The mass is
mo¥ing in a fixed plane and its position
vector at time ¢ is given by

F(t} = (a sinB{t), 2(¢) + a cos 6(¢)).
Then the equation of motion of the point
mIass is

da 2 F
1. a-—=+ (g + zpwcos (wt))sinf = 0
3 dlg
c &+ (g — 2w cos {(wi))stng = 0
] a’a E-
- @02+ (g + fiw¥cos (@t))cosf = 0
4ig

4. @z +{g — 2, wicos {wt)lcosh = 0

9

Unit-4

103.

13,

104.

184.

B & XX, - X, vE GreTeoe AT

B S (0,2) W U WA dnT § R

T Fl O W ouA o e ¥ Rw
M, =max{X,.%,,-- X} & B & B

A A T Th B

1M, 2Rfaa v s @

2. M, - 2UAREY BT R

1M, 28 &

4. "E’miﬁ#ma
AT 1

Suppose X, X5 ---, X, is 2 random samplc

from the uniform distribution on (0,2)

and M, = max {X,. X5, X} for every

positive integer n. Then which of the

foltowing stalements are troe?

L M, — 2 almost surcly

3. M, —+ 2 in probability

i. M, = 2 in distribution

4. H:.; converges in distribution 4o
nozmal distribetion

AW T X, Xy, dd.d. NGO, 1) Ao

HE AR S =222+~ +12,

vzl i dtswmat &

L EZ N W a1 ¥ Ry

Vi
2. HIE}U,P(I'%‘—II::-.?)—-D, .

3. 2 s e 1 & wry
4. PS,sn+v¥x) > P(F <x)vxel,
W Y~N(0,2).

Let Xy, Xp. - be i i.d. N(D, 1) random
variables. Let S, = X7 + XZ 4 -+ X2,
¥n 2 1. Which of the following
stateinents are coreoct?
. ‘-:,,T‘“-n(n.n forall n> 1.
2. Furallf}ﬂ,P(l%--Zlbf 0=
n—+ o0,
3. %2 1 with probabitity 1.
n
4 PSpsn+vmx) oMy <x)vzen
where ¥~N{D,2).



105, Fw Wity & fav amela gaar
{x) o Bl i jes® fam, pftar i
¥ IR ¥ AT amolm H@HAW
WAFAT A HAEW TN i(i€s5) AR
H)Aet o e & 3 9 & wEa af
B
L AR dl) = d()) SXNim,ae b > 0
2. W a(D) = d() T pf)” > 0AM
PS>0 FEam=1 & R

3 WRp >0 T > 0FE nm il
F e, T d(i) = 4(j)

3. lifae iy > 00 fomelt &
di) = d{j)

185. Let [X.)} be a Markoy chain with state
space &. For any i,f € 5, let pgﬂ dencie
the r-step transition probability of going
from § to . Let d{i) denate the peried of
state i {f € 5}. Which of the following
statements arc cormeet?

. IEd(i) = d(f) then lim. pfy" >0

2. (i) = d(j) thon pf" > 0 and

Py

3. ll“;j\i(}“}I > 0 and p}?ﬂ > 0 for some
mm = 1, thea d{i) = ()
4 B, ¢l > 0 implies d(i) = d(j}

>Dforsomenmz=1

106. T WITAAT HTEYE P ATl AR

T 9t T &
/2 172 @
F:(n 1/2 uz)_
13 13 13
e o oY Evandt gy & Taw
PR j aer & palT dEEer
Wi S = & Wi Fuet

SEETT
i, o pP =20,

& :Iim.rl.—-w p;,:} = 1.

o iy pS =143
L P F::J =1f3.

e b el e

30

106,
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Consider a Markov chain with trunsition
probability matrix £ given by

1/2 1f2 @
P=( 0 12 '1;’2),

1/3 173 113
For any two states { and /. let pfjl} denote
the n-step transition probability af going
from £ 1o §. [dentify correct statements.

I 1M, Y = 2/9.

2. limy_e iy = 0.
3. limy o ply’ = 1/3.
4. WM. piy = 1/3

A fF (LX) TR Bl IO @R
marginal  disteibutiony £ oE
Corr(X,. X;) =0 &Rt el HwaTwr
FA L OE A d 8 w9 ¥ e 3
4

1. F =THA (0,1) = X, oI X, Fas &
2. F = WIAT (6} = X, AULK, taAy ¥

1§ =Ehe g (10,112 X5

UL X, FOAT
4, F=N(Q,1) > X, 94T X, ¥Hda ¢

{uommcn

Suppose that (X, X;) follows a bivariate

distribution  with common  marginal

distribution F and Corr(d, X;) =00

Then which of the following statements

are cotrect?

1. F = Uniform{D, 1} = X,and X, are
independem.

2. F = Bernoulli{@) = X and X, are
independen:.

3. F = Driscrete unilorm {1, 0,1} = X,
and X5 are independent,

4. F = N{0,1) = X;and X; are
independent.

Xy, X, - Xy ¥ O AERwEF T
FTE AW fored T pdr Bread &

FE 9 > 0. 7 BEa A ¥ #E ¥ oA
AL &2

5127 CASK 1 B—AlH 58
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i [T, . & % faw oo & 4. @iicts & {x = 1} @t ST genly
2 —iTn tnk,. 0 ¥ Faw o § 3= IR Y v g afdamd
3% %8 & fw 3fiwas wwriaa yieror o £

HFR &

0. X is a discrete random varizble on

E fﬁ3?=t‘"*‘J'~ 8 % e st {—2,-L.1,2] with probability mass

HHTAGRHFET functions FglX = x], ¢ € {8, 0,} given
below
108, let Xy, Xy, -, X, be arandom sample o L
fram the distabution with pd.T X -21-13 1| 2
s 9 =8,] 005} 0.5] 03! 0.05
) =15-%%, Oyl g=e;] 2104 02] 02
i, otherwise,

The aim is o st Hy:8 =8, against

where f 2= 0 Then which af the following Hy:9 = 6,. Which of the following
1" o o)

Tm]E}r’L‘lc?X ts sufficient for ¢ | e ;
et S : L. The test procedure with critical region
2 = =T tnd, is sutficient for 6. fx = 2] it a most powerful test of size
3. Hie, &, is a maximum likelihood 0.05
estimale for 4. 4. The fest procedure with critical repion
4. =¥ InX; is 2 maximun likehiiood (x = —2} is a mast powerful test of
n sz .05

estimate for 4. - The test procedure with critical region
fx = —1} is not 2 most powrrfa lest of

lad

109, {-2~1, 1.2} W X wn fafEss e wing
aeites O & Owd wiwar gowemy 4. The test pracedure with critica rogion
TIT PalX = xl. § € [60,6,) oA § {x = 1}1snot a most powerful iest of
IS SEne
< 2 [ -1 ] 1 2 ]
: ﬁ_-: Efﬂ s 1.6 1.3 0.05 119, :"ﬂ- ﬁi_ (ﬂ,ﬂ"‘ 1} L ry X,.X;.-".I. e
[ 8=6 . 02! 04 |07 0.2 AW ded A & e aneRow g

JEl dERUH NAA Wuw 3 AR BR
XUJ{I(:]{"'{I{"‘ ‘H'IIH ) m
N e # & & W sioawe & R
100{1 — a)% ¥ Faaa 5

I {—o0, Xy —at™)

: {1{1]'1':!1#—1,55}

e+ 21, x-9)

¥ [—an,.t'.—q}

FEENT Hy 0 =0, WhH M, 8=0, %I

T wA N R AR IR

FUF HEY £

1 #iaF &7 {x = 2) arely adwqor
U 6.05 ¥R B TH Fau
wimdr T &

2. WP B {x = —2) Al gfaror
qzufy 0.05 WFR F F FEL

IO

1. Suppose X, X3, -+, X, is a random sample

s afar & from uniform distribution on (8,8 + 1),

3. FAE & (x = — 1} Tl adgmor where 6 € R is an unknown peramveter.

qEuf WG MY & UF wad Let Xy <Xy < <Xy be the

Faered gher carresponding  order-statistics. Which of

: e the following are  1O0(1 - a)%
confidence intervals for 87

4-A-H



11

i1l

1. {(—o0, Xin) — !Iun}
2. (Xgpy +a'/™ — 1,00}

a .
1. (X,, + FRaE 1, X, _'z")
5, [—'I'.Xl — a}

ae B0 & gnas wAbe, wd wad @

F &1 IR0 &7 & T wrfos @

XX X, B Ai=1,2,-.n& AT
1 ifX>0

S, =4-1 ifX, <G g
0 if¥%=0

R, =HATTE {iX], - |05 |X,| & &=

3 P A A A e wl

I. 8, 5., 5, TI3F T WAEFG: 9T ¥
2. Ry, Rp.-- R, THO T4 BETHAD dRa #

3.5 = (5. 5,) TUTR = (R, -, Ky}
HdT #l

A T=Fr,5m® Ao FFoad 89
97 = ST &0

Let X,, X5, -, X, be independent randoin
variabies following a common vontinuous
distribution F, whick iz symanetric about
0.Fori= 132 ndefine

! X >0
Si={—1 ifX <0 and
0 if¥%=0

&; = rank of |X;] in the set {{X, ], (X,]}.

Which of the following stalemenis are
orTect?

t. 5, 5, -, 5, arc independent and
identically distributed

2. By, Ry, -, Ry are independent and
identically distrebuted

3 ¥=(%,.5)and B = (K;, -, R}
are independent

4. The disinbution of T = Y., 5K, does
not depend on the functional form of F

32

112.

11

113.

A Y| -ETR ()6 0947 &
94 oWEd ¢ BW GER R =@

18} o« e~ Pgf-1 Sg > 0T E >0

MR TS A A T e &

T §7

l. ¥ & I STA FHOT FUHARE €

2. 0F STEX 4TA Y =y ® Gamnma ¥

20 I

3. T O W AR A

4. gihe 3 of oo & e &7 @m0
8 7 HwAa 12

Suppase Y& - Poisson {8), 8 > 0 and

pricy density T of & 75 given by

{8 o0 =G5t whero o > 0 and

£ > 0 are hyper-paraineters. Which of thae

todlowing are 1rue?

. Marginal distribution of ¥ is
Ryperyeometric

2. Posterior distribution of & given ¥V = ¥
is (amma

3. Tivaconjugiate prior

4. Bayes estimate of # for squared error

fty

loss funclion 1§ =—=
e+l

o YEF HEW Yoy = XoaBlay 1 8as
oy Tt &Y, sl

Disp(e} = oI, T o? > 0 & fone |
RBrdet ¥oqp X 30 &g & oodl =l #
B $9% ag eI {101} 0 ¥ &
g ¥ & Biv 3 d@vg vwet o1 faan &

T 0 4 0
g1 a0
X = )
g0 1 oa
a 0 0o 1
1T —1 8 0@
1 1 0 qQ
Xz“unlulw
a 0 1 1
1 1 1 1
1 -1 -1
xs_i—l -1 1
1 -1 1 -1



LE3.

ffrr A a T T al &
1. x & 34 gHet F Ao
BBy, B, Bz, Bs)' FTESHAIT F
xR A s F Ao g aw 8 &
AAR A HFwA f TUT S, ww
iwj & v seeeesy ¥
30X # gE # X, ve dgaT 9HE
4. X, B o H X, oF gAY THT ¥

Canzider a linear model

¥aur = Xyua s + Eguy, where

Disp{e) = g?i, for tome of =0, Cne
needs to choose the design matrix X such
that its elements take values in the
set{—L1L0 1}  MNow, consider the
following three choices of X

5

|l i e R
o T e e i e §

i
0
al
1

o ]

I
i

LHHH{:}:‘
[y

I
pud

A3 -1 1

1 -1

! T 1
e e - T . B S P
I

— ot
LA e R .|

Which of the following statements are
trug?
t. For all three choices of X,
B=08 e Ba ) 15 estimable
2. For all three choices of X, 4 and ,t?j-,
the least seuared estimates of
and i , are uncorrelated for ail { 2 §
3. &z is a beuter choice than X,
4. X; is a better chaice than X3

L4, X, Xg, - X FTLLAN 1A Bt &

4-A-H

o i i g Al
LP{X =X + Xy 4 ---+X,u}=§
2.PLX) = KoKy Krgd = 3
3, PlsinfX,) = sin(Xg) + sinfX3) + - + sinfd,a)) =

£ PGINGE) > sy + Xy ok Koglh =1

2

33

114. Suppose that Xy, X5, - Xy, are

t18,

tl6.

{.i.d.N(0,1}. Which of the following
statements are corract?
{

LPX, =X+ X, + '"+X:I.B}=E

3. P{sin{X,) > sin(X;) + sin(X3} +
4 sin(Xe )} = %

4. P{sin{X;) > sin{X; + X3 + -+
X103} =§

. O T AR @@ U00,2) T 1(L5)

#1 FETOT FHET W Ren fifa

el 0o )3H o & g

WA & e L0, 2) A & afE

0~ 1 5o el ¥ TR w8 e &

&l w FuT A

or< 13 % Avdw Sffw g
IrreTimaY F7 Mo FraserdifEEne
wireny) 1o & &/ 5t

2 or>1/3 & oo, 3w AEH s ¥ FH

7= 1/3 & FANEA 16 F

4. 7 FE H O, ¥ FonrE RSy @

hag

Consider a classification problem between

twa uniform  distributions {0,237 and

U01,5). Let m(0 < <1} be the prior

probability ol the class having (7(9, 2)

distribution, If we consider the 0 — 1 loss

function, which of he following

STELSITLENLS Are COrract?

1. For 7 < 1/3, the Baves' risk {i.z., the
average misclassification probabitity of
the Bayes classifier) is smaller than |/

. For o == 173, the Dayes’ risk is
smaller than 176

. For @ = 1/3, the Baves’ risk is /5

4. For all choices of 7, the Bayes’

classifier is unique

-3

Tad

AW ¥ N(>n) seEar & owatee § T
A EE n(> 2) pERyET e
el £ v D F ¥ N WER F mios
FHAT Uy Uy Uy TAEIET SR ¥ keth
e swt gl & AR v, <

neng Spia

N-k+i
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k

2 N HET =0 &7 Ay, =FL
=2.3, N F fav o (k- i) et

116,

117,

4-A-H

A q i 1 FEEEt £ e, 99

I gud s & a A afefag o
#r wfTwar & Yy

. v 7 endt swd ¥ A H
ﬂﬁnﬁaﬁ?#uﬁmﬁﬁh

3l gang ¥ wiEAfas & B sl
gufy & #HA A g3 v wiiwa

(N 1t
K-} &

1. qF gE & wiEafRa @ sk and
F o7 g B wfeeT L R

KiN—1}

1=+

Suppuse L D) anits are deawn fram o
popuiation of M (> n} units sequentially
a8 follows, A random sample

U1, Uy, o Uy of size W s drawn from
L{, 1}, The k-th populstion unit is

™ 1 - A=A - an
selectad if "‘.«r—kﬂ'k 1,2, N,

whete n, = [ and n; =number of units

sefected out of first & — 1 units for each

k=23 N Then

i. The probability of inclusion of the 2™
urdt in the sample is E

2. The probability of inclusion of the |¥

and 2™ unit in the sample is %:;-:—%
. The probability of not including the i
unit and including the 2™ unit in the
B 5
N(N-1}
4. The probability of including the 17 unit
but not ircluding the 2™ unit in the

. n{n=1)
sample is P

s

sample is

dA el T e T A, B C oAy
D A oF wWiF Rerky @@ faw fifne
et ¥EA A awoh & e ¥ BT
A A, BaW D & wHEzF B
a9 C F =HF3 F B @ omn ¥
ww afmly =i A

34

117,

114,

1185.

[,

- AUt ¥ v weay gt ¥

. wgfad F47 Fagy }
A AR A Ay §

Lo bl

Consider 2 block desipn with three blocks
and four treatmients A, B, C and 1 where
only A and B are zllotted to block-1. only
A, B and I are allotted to block-2 and
enly O is allotted to bBlack-3, Then the
resuliing plock design is

I. fncomplote and not connceted

2. incomplete and not balanced

3. balanced and connecied

4. neither baianced nor connocted

et B ¥ vF yeeEE awieoey &
foaaT widwdg uemg waA

Frxye faptiy ;'?xﬁ"]c'x"“xﬂ:x:a -1
W oe»d BN OF>0.0F adW g E
Fo w & fAU x & @A vt g
HEFAT &

| 9% IEUTR T

2. TF WA Fole

3. OF HET HA

4, TF HA-URRT WaS

Suppose X B a positive random variable
with the following probabiliy densiey
function

flx) = {mx""" + ﬁxﬂ“i)e""“"‘ﬁ;x >4,
for @ =0 snd £ =0, Then the havard
functien of X for some choices of @ and g8
can be
I. 2R increasing function

2. adecreasing function

3. aconstant function

4. anon-monotonic function

vF ARTOR d@7 A iz 1) FHER H39T
£l n ¥aEat ¥ Seq I T w7 @
ARG, 47 ¢ uardr afiae m
¢ e wrer 14 Al G w dhaaw
X8 & form & & #F & aua wfy
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4. @ n F R x w7 AR 00 @
witF ¢
A parallel system hats af> 1) identical

vemponents, The lifelimes of the n

components are independent identically

distributed exponential random variables

with mean 1. 1f the {ifetime of the system

is denoted By X. then which of the

following statements are true?

L. The made of X is O for some =

2. The made of X is less than or equal to
r for all n.

a5

120.

£2n.

3. The mean of X is greater than egual to
| for all n.

4. The median of X is greater than 0 for
S0OME .

A & ABC gpaw ® mF fag t'
mmna:m#ﬂmmﬁg

FH EHT 7x— 10y + 1 & TARRmEay
A€t & FFA T B (x,y) BT ABC F

YT 9B ST &
1. A 2R
i.C 4. D

Suppose ABC is 2 triangle on the x-plane
with centreid 1. Which of the following
points can NEVER be a minimizer of the
function 7x — 10y + 1 as (x, ¥) runs aver
the triangic ABL? ;

A 2B

icC 40N



36

[ FOR ROUGH WDRK]

4-A-H




