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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” ‘D" and 'C* respectively. IF

( more than required number of questions are answered, only first 15, 23 and 20

guestions in Parrs *A” *B’ and *C' respectively, will be taken up For evaluaon,

2.  OMBR answer sheet has been provided separately. Before you start filling wp your
particufars, please ensure that the booklet containg 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 hookler,

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

h 4.  You must darken the appropriate circles with a black ball pen related to Roll
Mumber, Suhjcct Code, (lookiet Code gnd Centre Code s the OMR answer

sheet, It is the sole responsibility of the eundidate to meticulously lollow the
instructions given on the OMR Answer Sheet, faiting which, the computer shall

not be able tg decipher the correct details which may ulimately result in loss,
including rejection_of the OMR answer sheet,
5 Eazch 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 wrong answer and ro negative marking for Papt ‘",

6. Delow each quesiion in Parr ‘A’ and *B’, four alternatives or respenses are given.
Only one of Lhese alternatives is the “correct” option {o the question. You have to
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 shzli 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 to be
disqualified from this and future examinations.

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

9.  Use of caloufator is not pormioned.

10.  After the test is over, at jhe perforation polnt, tear the OMR arswer shret, Iigug ﬂ
over the griginal OMR answer sheet to the invigitator and sefain the carbanless

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

3-8-H
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ANT/PART -A

T @R A wmer W o
WAE § | oue Y gon F dard o &
P A §l 3R g AR 0w
ﬁﬁmmgﬁmiﬂmqﬁm
SICHR G g
e Rt A zm ¥ oamww =

TR TS 7
. 2% 2. 11
3 12 4, |4

A minersl contains 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
liggid and the sphatical cavity is
completely filled with liquid, what is the
approximate ralla of the votume of liquid
in the cubic cavity to thet in the spherical
cavity? .

I. 21 2.1
3 12 4. 14
6T ATl A s wmdr @
Fen S & R @ F 3 I oamm
el afx ¢ e ey & soer o
a7 T 59 e At g 3

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
prabability of petting head is

L1 2,0

12 4. 1/6

7 # HEE T ¥4 @ e

@

e —

QlF]

3

4,

What could the fourth figure in the sequence
be?

3
)

1 ‘rj
48 R c & Wwa wq 30 &, ww
A AR EE TS ocy @ oz E

rsy<2) | 2R pRr g A g &
o 5 HOF E, A o W RpEw wne

AT ¥ &
1. 3l 2. 33
R 5% 4. 37

The average ags of 4, 8 and C, whose ages
are integers xy and z respectively
{x=<y=<2) 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 & o & wh Rt
F Sfane Raver ad-fw F o mr §
aR-RE Ao ¥ Riffey vt =
T admw o ¥ owm oo forzamif
AT UF &7 3T &% & whar &) AImr %
A fagatat A saréaaitydr o3 e
wEiRat ¥ yfawa i



4-A-H

Pyl

Earth H,
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15% 1%
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30
Chemisty

fislioe 150 ]
s AL 22—y i RSO
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[+ ¥ LR 1640
Rbachanisl 19
Ople m’_’“—}
33 .

s AR
%4
1. 1d 21
i, 02 4 2

Percentage-wise distribution of 2] science
students in a yniversity is given in the pie-
diagramm. 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 gids stodving
queantye mechanics?

Ll L

Eartin
SoEncE MMaths

Astro-
physice

Cuartum
Rechanii

Eﬁgﬁ?ﬁm@‘&ﬁaﬁ‘rﬁ
qE e

1. 27 2 4
3. 22 ; . 14

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

. 27 2. 24
3, 22 4. 14

afeF & vF o ¥ 39 BvE (AW
Cy ¥ gae qRenat & B o o Xy
W I ogEnr wed Hab ow o At
23 I ) g g7 gEE Sar

L AR O Ragw [ X |Y | %
BIEE | g

A 200000 [ 60 30 (30 {40

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

C 105,000 | &0 30 |40 |30

I ¥

X

iz

4, HUd ¥ F wrad gé‘

Election resulis of a city, which contains 3

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

Segmen Total % oot | X |Y |Z
Volers voling |

200000 | 60 3070 30 | 40

2.50000 | 76 40 | 30 {30

| 3.00.000 | 30 30 {48730

Y
X
Z

b — n|=r}

b was atie between X and Y
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vh e FEw (e &1 B
v afta Rsm vd 2t wawd iy
ot &, BEd (om #) Ruedr ol
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0.3
1
3
3l 3
1
1
03]
I 32 2, 36
3. 64 1, 72

The diagram shows the dimensions (in c¢m)
of a zircon crystal having a sguare prism and
two identical square pyramids. What is the

volume of this crystal {inem™)?

g

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

UF FE0F v 19 § vF T 3 358
v T & G g e fr R
Bl A5 ¥ EwOHT W 97 ity araw o
o oy @ ggr w500, a5 &

l. Z.
o422V 4,

v+
¥+ 4l

10.

14,

A boy throws a ball with a speed » at 3
vehicle that is approaching him with a
speed V. After bouncing from the vehicle,
the bail hits the boy with a speed

1. p 2ov4V

3. w42V 4. v+ 4¥

R fa & danr wme & @i o9
I e e B 3w & wed =
MR F e W ovw affen oww
faerms g, Feeom § & A wwr ¥ oo
& wear & &9 Afet 2o %1 e
O # UFE AGR A9 F oo A o
HUF e Brrat A
g

3. yN&ar

2. EEEa
4, wTEwT

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

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

WA #iZ 4 ¥ AFARR W N vE
9 W AgE oy #H g oont K &
#Hmmtlm.mﬂw
TE IF srer arer ¥ kP i s S
T At BT A | o AT o
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A funmel is connected 10 2 cylindrical
vessel of cross sectional area A as shown,
1o 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 2
distange x<¢ {, the level of water in the
funnel:

1. remains unchanged

2. rises by -fﬁ-

*
3. rises by %

. Alx
4, rises by ey

urd orEt & 3w (30 dF F v oftar
A 4,156,%.5a 7 » B ST a0
4 Ao B, YT 6O NWITH NF L
W OWE * et & T (Range)
(3ERAN HE - WpTaA Aw) ¥ wEiftw
HHT HF 7 &y

. 25 2. 26

3. 27 1 29

Marks {out of 38) of seven students in an
examination are 4. 15, 6, 7, 5, o and A,
where o (>0) is a maltiple of 4 and & is a
prime, What is the maximum possibic
value of the range of marks (ie
ruaximum mark — minimum mark)?

. 25 2. 26

3. 27 4, 29

g = A B v famg & Rde
Ramalt A e Wi TR E oA @
afr A @ gl &1 v dy AR ke
e 2km T F WA A AE HTH
B# ATE TeeUw W FL O£ o oA

13

I4.

14.

i5.

W g @ ReeEr gl s r & amn

TiFaar &
l. 2kt 2. dkm
3, 6km 4, Bkm

Two persons A and B start walking in
oppaosite directions from g point, A travels
twice as fast as B The speed at which B
travels is | km/h, Jf A travels 2 km and
turns back and starts walking towards B, at
what distance fram the staning poini will
A ¢ross BY
i, 2km

3. 4km

2. 4km
4. Bkm

TF @WET PN ¥ ARE ¥ WHRAT
% 60 knvh Y AT Ay ¥ Tmer e
d1 TR F weetare &Y g 2 km R
Faatry M £ 37 J 9% 985 vF
AT & W 0 kmim B shua afy
#wmiiﬂrg;ﬂm # @ fow
afy & O ™ 80 knvh &Y 3imE AR &
;T Y o7 mEy

l. W W WIS Ag R WA

2. &0 kwth

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 o
heavy traffic, he could travel at 3¢ knw'h
for the first kilometre of his journey.
What should his spced be for the
remaining journey to achicve his everape

spead target of 60 kmy'h?

I, Cannot achieve his tarpet with any
finite spoed.

2. 60 kmth

I, B0k

4. 120 km/h

TH e 91 3% 2003 & o005 8 3 of
#r 3R & Ww oatmm gl 65 om af|
% 2002 F 200 F &7 ast # iwa o
63 em M ¥ 2005 f7 areataw oW o
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 63 cm. During the three-year period
2002-2004 the average ruinfall was 3 ¢m.
The actval eainlfall during 20635 was 66 cm.
What was the rainfall in 20027
[. 55cm 2

3. S4¢m 4,

& cm
53 ¢m

sar T et F an fB3RRT amsal A
¥ wlE A yav-aad Ba fam 2
oA T AN F NER WA W
ﬁmammui'gaﬁnﬁgmuﬂ:
Y NoET-aEe FT A omfe gt B
n@mgﬂmﬁmmmgmc
T A DF yEEaed w R B e
AR i R e an qelem -
e WY & T ATwan & fRm
&= foram
l. #ra
5. gairp

2. D
4, g C

In & four consecutive 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 to 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?

. Mr A 2. Mr.D

3. Ms. B 4, Mg C

& WH {6 TH) Fde 40 A HiedaT
F arpisd A qota: Serar wan Ry

gfra sitadas oy i
I. BQ 2. 460
3 48 4. 20

After 6 ¢ of carhon is completely burnt in
an atmosphere of 40 g of oxygen. the
percentage oxypen felt is:

I. &0 2. 60

3. 40 4 M

18

9

19,

fodt g e & g ¥ AW ww
g M ¥ oS AT 8 T oEwT
St o oA o BT A swwr o b
miﬁmﬂmm@mﬁﬁ;ﬁm
&1 P 3T &7

b Ben Lo
Gy - g, ppuciOR

What {raction of the equilateral triangic
shown below with three identical scetors
of & cirele i3 shaded?

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

o1, ZART, RS, YRt T W W
AT 0 R 0 w= 0 AT
Tha §2

l. 16
i 3l

8
iz

ol o

How many different salads can be made
from cucumber, temataes, oniens, beetront
and carrots?
i. 18
3003

. 28
4, 32
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1. 20s 2. 4Ds

3. 45 4. BOs

A boitle of perfume is opencd and a
person at a distance of 10 m gets the smell
after 10 seconds. The time taken for a
person 20 m away lo gel the smell s about
. 20s 2. ds
3. jds 4. Bk

HT/PART - B
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Il
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FrrgeR R safw - R¥
o

H =0

({6 = L oy =2 54 peZ gl
ol god (p.q} = 1.

aq afataT i

1. ene-le-ane .‘r'fﬂTnmc:-

2. sneto-one SfT, 9T onto

3. onto T4 cg-tn-nne FAT

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

Cansider the map [ = B defined by
{ifO=20

o iy AL -~
{ii}f(r) = ;- where r = = with p € E,

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

1, one-to-one and onto

nol one-la=cre, but onko
onto but not ane-to0-one

. neither ong-to-onc noT anko

s Lop

nfE v Feaias FEIT A ol (k<1 &
e & o aler wy Ay 30
1. Afy xe @A Zx"“EQ

TRl

2. ufE Zr"‘eﬂl?ﬁ:’xeﬂ}

L)

2L

2.

13

24,

3, nExe QEH‘me’""‘EQ
g

4 Epns B ANHET E

Let ¥ be a real number such that {x] < 1.
Which of the following 15 FALSE?

1. Ifx € @3, then Z ¥ e
mzo

2 I meEQLhen XEQ

mel
3 Fx ¢ § then z:'m.t:"‘“1 gn

meR

xm
4. z — converges in R

m

mzl

(%} OF FEHAE FEAHT T HLHEH |
5 ¢ >0 % fAT 09T 0, E Y 3w AT
il S

[#oe — Xl <€V R,

ot HAEA {x, ) F

I, oy Wy Frwas w B Rl @
2wk @ T s i e aRaEy 8
1. ¥Ry

4. ¥ravaw W@ B afagy @

Suppose that {x,} is 4 seguence of real
numbers satisfying the following. For
every £ > 0, thore exists mg such that
|2n40 = xnl < EV nZ Ay,

‘The sequence {x, ) is

| bounded but not necessarily Cauchy

2. Cauchy but not necessanly bounded

3. gonvergent

4. not necessarily bounded

n+i

A{nl = j ggdxmn?.l.

ce R ¥ fae m ¥ BB
Him g BE AR} = L, &Y
i, L=0 T8 ¢>3
2, L=l =13
I, L=28fc=23
4, LewmTfE0 < <3
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25,

26.

26,

4+A-H

Hial

1
Let d{n) = f Fa‘x forn = 1.

Force B iot i) e 7 AR = £,
Then

L E=0ife> 3
Y h=1ifc=4
3o L=2ifc =13
4, L=wiftcr a3

fe¥rst WRYETT O Welet wany ®
_'i':{:c:EL'-E:xEl}, x# R+
7 PRl ke N U F AT

57 Foer vw e By g wl
IXESTH D W tanx=x B T

| o= i e g @

#§ Baw g #8 & wa

e aga ey fag

ww @ st Afeer oRf TR R #

il

Consider the function tan x on the set
S=[xER=-xEI]. x*hn+

2 foranyke M U{u}].

We say that it has a lixed point in §if

dx € §suchthattanx = x. Then

L. 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 finilcly
many lixad points.

o =0 *fﬁ";’f{ﬂ::%ﬁ f

SEeR veraa: dae §

L (0.) 9

2, re)9, W or>0 & Biw

I (O]9, B = 0% B

4. FIF [q,b] HowA & e oo
U<avchcmg

Define f{x) = -1; for x> 0. Then fix
anitormly continupus

ioon{0,e}

2 onirm) foramyr >0

S2T CISRMB—anl .2p

7.

7.

23

3oonf0,r]forany r> 0
4. only on imervals of the fonm [a, 5]
for <a<b<a

W, Y 5H yFR iffcrem fear amrn ¢
W= {loyvz)eR: x+y4z=0)30T
W, = ({ya)emis =y tz=10}
ufs W& R IF arE TowEEr m
i+

iy Wi, ~ e (e, 1)

{3} 36 TR WY & WET WO, A
Ww, UF Z8Y & Faehy & @

- W= BEaR {100
W= faeafdr {010, -1).{0,1, =13}
W= ﬁmﬁr (L0, -13,(0,1.13}

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

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

o i e

Wi={ry2) el : x+y+z=0]
and '
Wo = {{x,y.2) € B* : x=3+z=10}

W is 2 subspace of B2 such that

() WNW, = span {{¢,1,1)}

{it} WNW, is orthogonal to W NW, with
respect to the usual inner product of &2,
then

L 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 it X y
T: R =+ [R EETT(}_) [X—Z}f)#
e w1 W ¢ 3pum ¥ w7
HEUT &7 T{C1E RaEw o By 3 i
o S B P
I. T{Cl=[}3 _zf
2 TiC] = ‘2]
TlCT=[3- 7]
LS 7

oy

ke
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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 respect to the basis  then which
ameng the following is true?

). If T[] represents the matrix

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

mwl:{{"-"*W-X}Eﬂ*iu+v+w=g_
Zvtx=0Zu+3w—x =0} 7

W= {fnewx) e 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

LetWy = {(Lv.wx) e R utv+

w=0 2v+x=0,2u+ 2w - x = 0}
and

Wy = fvw, e lutwaz =0,

ttw—Ix=0r—x= ﬂ}. Then
which among the following is true?
1. dim{W;}= 1

2, dim(¥Wy) = 2

3. dim (WMWY = 1

e R Aﬁuxnmariﬂﬁﬂ'ﬁl
AT FHETW 3R B A+ W
aiEEm A A oA - i) F W

Hi e Ay #

b i st

2. AT Uw R

3. Al

4 U ¥ TR AGE F

Let Abeann = n comples matrix.
Assume that 4 is seli-adjoint and let B

g

31.

kj B

31

3

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

1. putely imaginary

2. of modulus one

3. real

4, of modulus legs than one

T 6By O F W (wou.u)

IRAWTE #iEF YR 5 d M=

(g woaiteh ¥ = (tppy, o, ) T PO

St & x & yTE B fored

@, 8. ... % € R FAwwoh el o ot

s & F sheew e wh &

L3 (MPM') = kTT Y 2y #
1sij=h

2. ¥H (MPM) = TX . a

3. 3 (M°N) = min (k,n — &)

45 (MM NN <n

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

basis of € as column vectors, Let

M= (uy, )y W= (g, .00t a0d

# be the diagonal & x k matrix with

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

which of the following is true?

. Rank (MPM") = k whenever
arxay 1=4Lisk

2. Trace (MPM*) = T o

3. Rank (M'N} = min (k,n — &)

4, Bank (MM" + NN <n

M 5: Rx M- R BFT Ba.b) = ab
AR & f BT & & ahwr e ad iy
1. B{&% wqraaor &

2. B uaens faffoa slfas wo k

3. BRRTAT § 9y veens Tfu Al ¢
4, BA @ Wiw ¥ e

Letd: Bx B — Rbethe function

Bla b)Y = ah.

Which of the following is true?

L. 8 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 CISRME—4AH—2R
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33

.

4,

4-A-H

ofe A & 5 g O Ao

ka"
# AT 9 Fro B ot
L R >0myr 407 [.R, R) 9T Hf¥mfT
IR0 AN x = —p g7 WA
?,Wﬁx:ﬂﬂmwg
3. R>oaur 4ol (~R Ry F awy
wirafie aft o

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 WOt w37 hafrs waw
a0

a«q

1. image () +F 3A: ﬁ'ﬂﬁ?[

2. tmage (f) {§ Wg ¥ F@ awlr v T
I FH

3. AP wwae 3ty ofer B ooy
Image (f) ® 3agFT §)

4, Image(f}ﬁ‘m'ﬁﬁmﬁg
AfearEer )

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

i1

‘ Image(f) ={we€: 2 cctmi Fiz) = wi,

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

Then

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

2. Image {f) intersects every |ine passing
through the origin,

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

. Hﬁ:wmzarﬁiguap{zj T 5(z) &I

R 1y = §, ()7 da Ty 2

W oy =et 02 n bt v

I fomin =nmummt{:r|'rﬁ mt.n
T FeT men

2. fengn = Zmi WY UAREE qoiE? n &
By :

3. IF‘I=E;H!1T?§ET;:$'F3W

4. by, = p(0} ﬁ'ﬁjmwp.qtm

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

the complex variabie 2 and let

e = 8, p(2)az) dz

where ¥ denotes the closed contour

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

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

2. Jpmgn = 2o for all positive
integers

3. I3 = 0 for il polynemials g

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

.ﬁyﬁ'ga#ﬂw;mmﬁmzw

AT R IR v () = 30,0 <
ts el A & W w= & v udeor

f, e =, indr Wy R,

E

¥

A= ~1/3 2, 1=0
A= 4o A=1

Lot () =3e". 0=t <2x be the

positively oriented circle of radius 3
centred at the ongin. The value of & for
which
5! " 1

ﬂ* s dz= §r ]
is
A= =173
3oA=1/3

ol e
oA

{I

—
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38,

38.

2-A-H

TR WHE A, T FAIRE G9E 5, &
LT WHE FATTAH  dEar i

1.1 . t2
R : 4. &

The number of yroup hemoirgephisms
from the aiternating group 4: to the
symmetrie group 3, i

11 254
3. 20 4.

aF bl

ﬂf&p}ZEW#{FQTETHﬁ?I&"T

a&rﬁmﬁﬁm:}m:mm
p-1% my f g

Hﬂl‘ﬁ{ = 0@y ) FE W L &

ﬁﬂ.’a,E{Ul G}Wwﬂ-ﬁm%mﬁ

m,tﬂm{p—l—:—ﬂ qE; aa,k

(Z/pE)* mﬂﬁmﬂfsqﬁpﬂrr TR HEE

T S e O 2 i

1. 10 (ZpZy fr T fordert (p —id

&1 3T aIEE P

10 € (2/p2) 1 FR (order) 224 3

. 3EUE 10 & (B/pE) WHE (Z/pTY F7
T E

4. BHEF (2/p2) sk § AfFT waoaoan
THHT AAE AGT &

=

ul

Let p 2 23 be a prime number such that
the decimal expansion (base 1D of % is
pericdic with period p—1 (that is.
f = 0.8 ay ..ag_1) with
diefel, 9 for alli and for any
m,i 5 m{ p’ =H 1,':;’ ?E ﬂ . atﬁz ...ﬁ-,;:l.
Let (EZ/pE) denate the  muitiplivative
group of integers module p. Then which
af the following is corvect?
. The orderof 10€ (B/pZ) isa
privper divisor of {p — 1),
2. Theorder of 10 € {Z/pE)" is
3. The eloment 10 € (F/pZY isa
generaior of the proup(Z/pZY,

4. The groun (Z/p%)7 is cyalic bt not
generated by the clemen [0,

fo—1}
TR

12

39,

3.

40,

4.

T o« @ o & fwr  w,, varnw

gwiE ko< 100 F HuA IO g Ruar

T k=a(med9TW k= (mod L

fom & & #i9.7 =vm g &

W= 108 goist aem b & fow

LT o s E S e N, -1 W
BT F4d £

.t amr pE G A N, =0
AT T E

¢ QUi a T b E S A N, =0 F,
U Ui o 4F, ST UE N, =
' Tese w4 ¥

Given integers aand b, let N,, denote

the mumber of positive integers k < 100

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

) Trhen which of the {ollowing

SHATEMEnIS 18 correct?

. Man =1 forall inegers o and &

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

3 T’hm: gxist integers @ and # satisfying

Ny g = 0.

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

ety e avt @ v W x
1 sfa wos f3gT svuweny Aet o
By & & wfy wua & gzt

I Wi X Wartr &, ar ¢ o Hagy &)

4R X HEd &, A o o TwF &

G X\U HEA &, & ¥ " §)

Fie £ Hed &, oY X\ H@ea £

Lon i

Lat X be a topotogical space and #f be a
proper dense open subset of X, Pick the
carrect statement fram the following:

IFX is connected then (# is connected,
I€ X is compact then 8 is compact,

1€ X\ is compact then X 1s compact.
I'X is compact, then X\I7 is compact.

B by —=
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41,

41.

41

42,

43,

£-A-H

uh yaw wHERATT

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

F @ () Tur »{x} ¥ T30
w0 = 'f'ri]r:{ﬂl =1, wmi{l) =

—7, wi =2

Wox= 2 Wy (x) T () &
TfEFmE &

1. 3vZ 2.6

3. 3 4, —3y7

¥ (5] ard v fx) o two sofutions af

the differentizl equation

{cosx) ¥ + (sinx}y' —(1+ e‘*“)y =
- m

0 ¥y e (T,;l

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

—2, yj(0) = 2.

then the Wronskian of v, (¢ apd va(x) at

T .
I=:!S )
i, 342 16
3.3 4. ~3V2
BE a7

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

t. R wita Ry

2. HiEyT A fiig

3. Jemm fg

4. feyg soufly

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

¥'(#) = 2x — 2y - 3y cos(y®)

is &

. stable spiral potnt

 undtable spiral poin

. saddle patnt

. stable node

e Lk s

AR R w0 s R T ebe

Upy = Ty = % + &, xel b =0 FUT
oifhs ofifrfst win o) =

13

43,

44.

sin(x), (.M =0 TedF xeR & A7
I FAT HITT R, FE PR T e
T & A IS wawera 3T s
A g TI(E,‘:-) &1 HI= ?.':-u"

Loemr{1 e o)y (TR

2. e™E (1 +%E.‘r,.fz) ¥ (%)
i) (2
i) (459

Let ufx, £} be a functian that satisfies the
PDE

lpo — Uy = 8% + &, xeR, £ >and the
tmitial conditions

ulx, 0} = sin(xy, u {0 =0
foreveryxe R

Here subseripts denote partial derivatives
somesponding ta the varizhles tndicated.

Then the value of u (-E y %] is

e (14 Lem?) 4 (“3:")
2. e"2(1 422} 4 (@)
3. M2 {1 - 2wt} - [”—‘F)
1o (s o) (459

AT B iy, ST VP WY waee
F L

:—:=£€-, xR, > 0

ulx,0) = {3, L O, o

T lim, o, u(1,¢) & HiT ¥

i. e .=
3. 1/2 4. |

Let uelx, £) satisfy the IVP:

i, 0=x<1
utx,0) = {ﬂ, eleewhere,
Then the value of lim, g, w1, £) cquals
L. ¢ X ow
3, 172 4 1
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45,

46,
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AT TR flx) T 33 ure (i)
Tew & T nT f v wiieon &

guE AR Y st it o o
—1/6 81 AT T oI ¥

1. 173 2. —2/3
3. 16 4. -

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

| x gl 12 11
Job 12 17 izl is

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

1. 1/3 2. =273
3 Lla . S |
firat Ffae w5aw

1
11 = [ea-ymyar

S [ys;[ﬂ.i]:ym clar

y{U) = y(2) = 0} 97 =iy ¥ A
SRy Ry, FITFT oo W
FEAAFAR Ay, d o ¥

1. TF ¥ ST f4g (comer point)
2. & F Wy (comer point)

3. & & Hiem $ar &g (corner point)
4 FE 0wy g {comer point) 7

Consider the funetional

]
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
- 3 unique comer point
bWwa corner points
maore than two corner peints
- her corner points

B R

14

47,

47,

48,

48,

L 7.4

S =27 4t )e()de = f; Fed o &
W, p(VZ)H TR

L. +Ze”? 2. A2
3. VZe™E 4. et
if @ is the solulion ol

x xa

f{I —x% + tR)p(n)dt = i

d

then 9{vZ) is equal to

i, y2e¥? 2. 42et
3, Ze2? 4, 2ot

wﬁw%ﬁmﬁ#qﬁmﬂmmaﬁr
gyl 0y o fEm wt fawer
U T R R A e R
s & A k) W dy Y e
3T F NRT F v Rer adet
adrak ¥
T=§m(ﬁz+(rﬂ}z)mv=%kr2.aﬁ'
T r= T 8 =2 a@m ¢ T aafar
t o AR F waar suw ol
9

I. r & Bty Pdns

2. ¢ TR FPRud ki ot 2

g 1y F N 0 = oEe B
B

WY TR F DwAed oA Sram
wal g

e

o

Consider the two dimenslonal 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

Tegm(# + (r8) Y and ¥ = L2,
where r = %and 4= E%xﬁtht as time,
Then which of the following staterments is
correct?

L. ris an ignorable conrdinare

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 X =000, F,F) 9T 0% WRfEnw
T ¥ B B B =1 ¥ A e
AEF & wrar ¥ Owd A

<P <1 WHA nF & B3y &R
H ¥ ®F W UF T WiAwa A @y

afanfe o 3
I QUB) = P{A N B)
2. Q(B) = P{AuB)
A 7
-
A if P(8) =

YBET
YEETF
YHeF

-

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
mieasure 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  iFP(B) =D
4. 2| ‘[u If P(B} =1

ART 7% XaW ¥ ildwRFow oy §
WM QORI W AT A
P(X>YIXx<2r)k

L.

3

2,
4,

o [ Gk
RN R R ]

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

L5
3.

Z
4.

e e
ind LB g |

WA R (X} v Ay O § B o
#aETt B o S gever wifdwar
ey (Hirew)

15

51.

52,

i R

]
(;
!
3 1
il Arsaasmam
1. {x,) arasde &
2. ) et &y
3. (¥} oF thar wiRTar doa &

Jpater w8 & ¥

4 (50 # oF yaeinhr armeem i

=N

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

[ RSB R N
SN W
- W

Then which of 1he following statements iz

true?

1. {X.} is irreducibie

2. X, is recurment

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

4. {X,} has an absorbing state

A X~ Couchy(o, 1). #ar 1-X a7 dem #
i, Lniform (0, 1)
2. Nommal {0, 1)

3. gferatoarr (0, 1)

4. Cauchy (0, 1)

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

1. Uniform {0, 1)

2. Normal (0,1)

3. Doublc exponential (G, 1)

4. Cauchy (0,1)

WS 0.8, 0.71, 0.9, 1.2, 1.68, 1.4, .88, 1.62
R & A foFama do7 (9 -02,0 4
0.8) FUT — o0 < # < o0 T Wt St 7 ¥
P F T o & & 3t o owatfrs

anfasr swmrea &
.07 2. 049
31 4. 1.3



53

54,

55

4-AH

. TETRTOT

Given the ohscorvations 0.8, 0071, 0.9, 1.2,
1.68, 1.4, O8& |62 from the upiform
disiribution an (8 — 0.2, 8 + {318} with
—wo < @ oo whichaf the following isa
maximum likclibocd esiimae for 89

i. a7 I

T B 4. 13

gERds T owm IR &R
fmsegar=t N, 0o, F Taveser ol
i B e e T B LR T £ S M
wAIR 7 wEh oAl 7o wnr e
T Br mw gfme (sannle) & WUR W
miator gigeelsr %1 p-AMT 005 WIS Bl
ol ox o @ 5 v B &
HA I N DB A R Tw
doa gfEy 0 wdsy R & @l -
d2w @ &, pany v

l. 0.G5

2. < 0.05—

1
3, 0,05 = v

4. > 0.05

To test the hypotheses My against Hy
using the test statistie T, the proposed test
procedur i 0ol o support My iF T s
large. Based on a given samplie, the p-
value of the test statistic is computed to be
(.05 agsuming that the disiributfon of T is
M{®, 1y under Hy. [If the distribution ol T
wrider Hp 15 the ¢-distribution with 10
deivees of freedom instead, the p-valoeo
will be

1. 0.65

3
2 -Eﬂ.ﬂS-m

1
3. 005 i

4. > 0.05

m ﬁ; {x‘j.lyi]-{xi-'yﬂjl"'ﬂ[:xm}rn} Pq"-m
efEY HAF 3G ¥ vy Reor o3
n WU ¥ ¥ W A fE o, omwe

1f

54,

86,

FPEYT HeTHY ONE AU r I WEEIY
e B Trs o st ur wewm ol
B

b= 0# ARyt o z0

2 n=0FT AN R £ 20

3 :-},::iEE-THi?’TffE' =1

4 eI ARIT B g =1

[RGGEE: oF :'.’1}- [xz-' Vidoonen [r.'tr.!'rn} be w
Lriependent oheorvaticas from & bivariate
continugus distnbution,  bLeat wp be the
procucl momenl corrclalion coeflicicnt
wnd ry be the rank cotrefation cocflictent
coapaied baged o these n ohseivitions.
Which of ihe fallowing statements is
correct?

Lo, = 0impliesy; 2 0

2 o2 0implicsn, 20
Jp=1limplizsr, =1

4. ;= 1limplesn, =1

FH T A L =d, v 8+

g (FREH =1L )TW Y= 8~ £+
& (FERF { =3,4) T = Sl st
TR amm ofs AT E AWM i=1,...4
FIET E(g) = O Var(g) =i 0T
&8 c 81T /A & #iF o wady
.8, — By

.9+ By

A

e Lk b —

Consider a linear model

V=848, 4 g fori=12and

'I‘: = 81 = ﬁj; + £ for { = 3,4, where
£,'s are tndependent with E(g;) = 0,
Ver{g)=oc®>0fr i=1,..,4, and
&, ... 83 € B, Which of the follewing
parzimetric functions w ocslimable?
1. 4, + By
- Hz -i- H]
I

b Bk
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TR X~ N (0,0 T A, W giad
WeR SRR i () = k<p B A
Trafafla & & i3 or w7 Iy

X'ax x

'Sy e

X'AX &

X'E  pok | kP-k
kax ® p)
e ~Heta (;,2
x'ax

i -Eem(

X =k
B

=

HX ~ Ny(0,1) and Apy, is an idempotent
mattix with rank (4} = k < p, then
which of the following statements is
carrect?

1, =Ll

2 F% "o e
x! [
3. A¥ _Reta (E'E)

Jg’x 2
X'AX (R F=k
4. T Beta =

prswk wfaesr =W =1 zoawm W
Niz3) fr anfe & ¥ 0F n(22) Yo
F TR WiAaY (e forar o &, At
W toEd e vw A waw w A
wiiaT 2 L
L.NJamEY . p =1
aT EHTANA TERF &

1-gf—pf+ {pot )

b (ot 0y - g

e Q=)= (1 p) —{p + 2))"
1= {1~ "= (1—p} +(1-p— )"

Qapm-<lvi=

e

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,
Oep<1vwi=1,..N, and

EPL: P =1

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

1- (Pt - PLP‘;]H

1= (=" = (1- 2" ~ (et p)"
I-{1-p)= (1= p) ¢ (i—pi— p)"

Bt

527 CISRAB—4AH —3A

. fEdr 24wy B & stE @ G ABC

T o F, Bl v e & Beafaia
IR IA §

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

Fafaf & 2 % 7 v FElE D

l. ABC i ABD
i BCh 4. ABLD

In a 2% experiment with rwo bloske and

' factors A B, C and D, one block ooataing

the following raatinent combinations
a.b.c,ad, bd, cd, abe, abed. Which of the

following effects is confounded?
1. ABC 2. AEBD
3. BCH 4. ABCD

. m@gm'mmmmm

T S SEEAER A 100 @ 20
i 2 & st & rady = & A E
dfe Wl B qAT ¥ 900 X AT 11:00
X F v 3@ e = o o TR
TR Qe A R ® W e
520 &, @ W Faflr & IRY amr &t
ot #1 #@Ew = mhEy 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 passenpers (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 (2N

2. Poisson (500}

3. Binomial (52{1,%

4. Binomial (sza,%)
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Umik-1
61 A B f(u,),,, AR Feant a7 dar

M- e, 20,8 1 & A

(B [hsab < Z2L ol 1 > 139 fw

m:&#mmmmw

©

[ Dera R ¥ 30afm aft 2ar

lh;u.ﬁﬂ‘mt

3. Taziztix O YA aafds duar 7
Hhafw &

4 Wju, | < gl 2501
tﬁ:a‘mzmu,wm
AHATRE e

Let fu }h.; 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
peoessarily true?
1. Fnus 1, does not converge in K.

. Ela:lﬂul. CHLYETPSS 0 7ero.
3. Firyz Uy COUVETEES 10 2 1ON-ZE70 real
narnber.

4 Flu, 1< P;*l!, forall 2 = m <13,
then 3, 4, is a negative real number.

#EF B5 S v awia ey ¥ G @
T A T E B
L BE S8 N Shewa B A s &
2. W S/ N F WewEs (TR @
& sy 3
3. ERNY s A TITIM o o saunhn &
4. T2 N 5 & e (wieeD 6t
b s i

. Let S be an infinite set. Whick of the

folioﬁngmumh'uc'?

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

2. 1fthere is a surjection from 5 to N,
them 5 is countable

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 &7 IR gl Fr A F
® foe § WY nm ARG Hwmr a1 op,
R B, SRty = 2,p, = 3., = 5. B0
A fF ofe

3= {54 = P4y —Puln € W,n = 1}, A% Bt
# Faw w9 e

l. supf ==

2 Emsup, ,;m 8, =0

Y infS<oand nf§=1
4, Hrminf, . 5, =2

. Let p, denote the n-th prime aumber,

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

S ={$n = Ppss—PumEN,n = 1}
Then which of the fullowing are correct?
. supS=aon

2. limsupg . 5 = o0

3 infS <oogndinfs =1

4. liminf, 5, = 2

. FEge AU (0, ) 9T 2 1% BT e

ma‘rﬁuﬁ___rm_qﬁm#r

o) = = g () = 2 o it

T fdex #h

(1) FFA {f,} TRAFAT: (0, 1) uT
Hiwie O

(NFTFR (g,} TFIAWT (0,1} 7T
sthafe & &

.

L EmE

2 IHE R

Lh¥EE o MR ahEer ¥

4odyAr ahER ser

inxel”

5127 CISRM8—4AH 30
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Forn 2 1. consider the sequence of
functions
1 x

fale) = Inx+i B (Z) = Inzri N the

opex interval {0, 1). Consider the

statemenrts:

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

(IThe sequence {4,} converges
uniformly on {0, 1)

Then,

I. {1} is true

2. 1) i false

3. {i}is false and (12} is frue

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

AW T [0,1] 9T {f,} woa InahE e

TR A W #Om A

(#) ¥x € R, {f,(x)} UF FEAW M &

(B) WIFEH (£} 0 7 THREAW AR
e

AE 9,02} = ZJa (1Y filx) VxER.

A

1. supporm & HET 7 [g)wieh £

2. {g.)uh-wAT afhal &

3. {g.} g »i¥EcoY WY, ug
VT At

4 IM > 05H W F
lgx)| =M, vreN, vxeR

Suppose that { £} Is 2 sequence of
continuous real valued functions on [0,1]
satisfring the following;
(A} ¥x € R, {f,(x)} is a decreasing
sequence,
(B) the sequence {f;,} converzes
uniformly ta 0.
Lot gn(x) = SR (- 1)*filr) ¥xER.
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, yneEN, VxER

13

6. 3R [:[1.2] - muw Riar et we

A mEnifE s
glx) = fEx) + f(1/x).x €[L2]
[L,21% uw Bww e o Raw w3 g
& ufrimemge oo aeh-Beer Ao =
U(P, o) TN L{P. )} & wrm: Rad, a3
i fel s f & e gt

U{P.g) = L{P.g) P vru &
2. Ty 3o [ % fae g

WP, g}y + L(P.q) T oew &
3. VP 2 L. )0 [ T A
4. PPy < LiP.gy@m Fs W W@

Given f:[2.2] ~» R, a strictly increasing

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

F{ifx),x € [ 2}. Consider a pastition P

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

denote the upper Ricmanm sem and bower

Riztnann sum of g. Then

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

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

3. UCP, ) = L(P, g) for all chorces of £

4. U(P, g) < L{P, g3 & all choices of

. f® {0,1) W IEANET A Sad

yaradm e AR R g =+ if, 50

£ =-1% quv [ W 9T Fawaad F Y

ab € (0, 1) 8 f& 2 IorloR T &

a faT F @ S @ avTen e

Hew g

I. A gla) > 0, & g WEHES (8T &
TN IHAHTT A BT oA o W
a1 Har B

2. Tl gla) > 0,7 ganaRE tar B
e 3iad 9 39 e S
o 9T 9T T EI

3. TR gladgib) # 0, o gla), glb) =
Reg o & 1

4, A g(a)g(b) + 0,5 gla) g(s) %
faex aeda B



€7. Let f be a rcal valued continuousky
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diffcrentisble  fincion of (0, 1). Bat

g=F +if whevei® = —1and f is the

desivative of f. Let a. b € (0,1) be two

consecutive zeros of f, Which of the

following statements are necessarily trye?

L IFg{a)} > 0, then g crosses the real
line from wupper half plane to lower half
plane at o

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

3. 1 g{e)g(b) + 0,then g{a), g(b)
have the same sign

4. I6gla)g(b) + 0, then gla). g(b)
have opposile signs

A # AN aFaF axn WEgE
AR % B FRXR SR O#
Fy)=(ary) & dRefew &t ag
Ly} x T y & W IO & ofE
OF(x, y) ® {x.y) T F & HaFTAS HA
o R xR R W YR W 2,
]

. AR x + 0,7 DF(x, 0} # 0

2 #iEy = 0,0 D0, ) = ©

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

4 WM x=0Wy=0 FTWDF(x.v} =0

Let A be an invertiblz real n % 1 matrix.
Befine a function F:R*XR" 2 R hy
Flo,y) = {Ax, ¥} whaolry) denotes
the inner product of x and y. Let DF(x, )
denote the derivative of F at {x, ¥) which
is a linewr 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

4. fx=0cery=20, then DF{x,y) =0

=l B R - R UE T oo
fixy)l=(x" +3° — 152 - 12y, 2. + %)
Ay A o B B S=((ry1e
R®: f TUHAA: SEAoid g (xy) 9, &
1. 5= RH{(0,0)}

2. 5 R fagag

20

0.

7.

7L

LR Bman
4. RO\S o #

Let f: R* — R? be a function given by
=0+ Bxyz =15x—12y,x +
¥). Let § = {{x,y) € B f is locally
invertible at (x, ¥)}. Then

L §=R*{10,0}

2. §is open in B2

3. Sis dense in R?

4. B\S is countable

X = M, SAFHF quirah : weg 7
X 9T meclrics dy, d. W AR &1, I
di{im,n) =lm—nlmnu X

dofmm) =2~ omn £ x

o X, X, WA gftE waik
{X.d).(X,.d,) & o &, &

L X 9o ¢

2. X E

3. X, Hyotaar ofmRy 2

4, X, ayotEar witagy &

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

da () = |$——::I.m.*n £X

Let X,, X; denocte the metric spaces
(X.d,). (¥, dg) respectively. Then

I X iscomplete E

2. X is cornplete

3. Xy is totally bounded

4. Xo is totatly bounded

T:R" -+ R* % tar s wfafy =3 &
TE=T~f, ® AT &{| a7 P & &
WA W I wew &

e o e i

3 T -1, =gEeRita 7 &

3T H adiaE yiheme o g

4 T4 =,
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Let T:R™ -+ R® be g Hnear map that
satisfies T2 = T — [.. Then which of the
following are trwe?

. T is invertible

2. T~ I, is nat invertible

3. T has areal eigen value

4 T3 =—f
[2 0 3 2 o0 -7
01t 0 -1 3 4
M“u01‘04+’
1 11 ¢ 1 1
s 05
bo=|Iawm b, =1
Y SR
L4 3

GERELSIE R s e

L, BT &% MY¥ = b AT MX = b, FETE
&

2. & 67 MX = b, and MX = b, BTy &

JAAMX =b b, BUR Y

4 FT MX =b, - b, HENT &

2 63 2 ¢ -2
anaf 18 02 7]
111 0 1 1
5 5
- } and by = ;  Then which of the
4 3

following are trye?

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

2. both systems MY = by oand 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 |76t o B e &
-2 1 —4

M FT U NIRRT e 12 ar B
R AT E Ty

7.

74,

T4,

75,

I M3 MNivyss W X~ 1)+t
2. uwmﬁqqlgw(x-u'fxﬂjt
3. M RN (disgonaltzsbic) w8t B

4 M7= (M +30)

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

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

A A TRGIE Iregy 8 vy

arﬁmaﬁra:agmr xX-1yga =

T Ty Fua wRr

l. ANmeensd, et ¢

2. wfana:ra{fmrsagqa[x—u?aa‘r
A R ¢

3 A*aararm?-mﬁﬁ:agqafx—u*ﬁ

4. W A¥ FOW & i w2 @
{4 - 1) Famifry &

let A be a real matrix with characterstio

ratynomial (¥ — 133, Pick the correct

statements from below:

[. 4 s necessarily diagonalizable

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

3. Charactenistic polynomial of 47 s
(X -1y

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

AW B A aiOEm 5 owwiw oaw
TEAE o e wpuet f oaRw
FABE Bl T(plx)) = pla + D+p(x—~1))
#qﬁﬂﬁﬁm?ﬁfﬁ??‘:%—tﬁw
frem wt b, & wew owmm g -
(Lax? 2} & day & 3ogg 7 fw &
B aoit 3 wgre ah
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21

I. detT =10

2 T=-2Y=0dfwmT(T-200" 20
L{T-2N =08FA(r-21Y =0
4. 2TFHAT 4 F WIS A g

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

{.detT =10

2. (T2 =0but{T~21* %0
(T=2""=obm{T~2* =0

4. 2 is an eigenvaive with multiplicity 4

AR FF M TF nxn 5RO mogE 2
faafr R (mok) tkxrn & AR
i # O M & v dTlEafoes 7 L S
W wlwe ¥ EaMu=iu @ A
M ddsmdmmam P

b, rank(M-Advu™)y = k-1

2 rank (M-Auuty =k

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

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

1. rank {M- Auu")=k -1

2. rank (M- luu®) =k

3. rank{M-Aduwy =k +1

4, (M — duu')® = M" — }uy”

B x R? ¥ AEAAE A wAA B R
B ey aforie &1

AR v= (1, 50w = (3, y;) W WY R
AH, Baaw)=xy —ny—on+
4x,y: @, I AR T v = (LOYFW
W=fireE R B, v = 01LFAW

1. B2 #® IuAAfer aff ¢

2. {000 ¥ et ¥

VR o o
4,40.0) A0 {1, NY BRAT W A I|T

77. Define a real valved function B on R? x R?
as follews. [f v=(r.x)w={p.)
belong to0 RT define B{u.w)=1xv, -
Xy¥3 — Xp¥y + A%,yz. Lot v = (1,0) and
lt W = {v € R%: B{v,,v) = G}. Then W
1, is nol a subspace of R*

2. equas £(0.0))

3, iz the y axis

4. is the line passing through (3.0} and {1, 1)
78. R” @ o faweh wF

thixy) =xy

(¥} = 2 + 2ey + y*

Gulx,¥) =2+ 3xy + 27

u fewn PosT A § ol et 5 ond
LG e E

2 g, e §

I N N T I

s Wl ger &

Consider the Quadratic forms

hi{xy) =xy

iz y) = 2% + 2xy +y?

Qifx,y) =x* + 35y + 2y*

on RZ. Choose the correct statements from
batow:

L. ¢ and P are equivalent

2. @ and Q5 are equivalent

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

1mit-2

9. N R T A aet weia
H=izr=z+iy:y >0}
e AT R A a s O 99
Her &
L ieH 2. SEH

3. S eH &

I+1

e H

s
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Let H denote the upper half plane, that is,
H e [z = x - fy: y = ()
For z € H, which of the following are iruc?

1 F
I,:EH Z.FEH
=F £
E.EEH 4.2—;:1—EH

At R e sam b A
=t % & #iF & 35w aft
LAl zeC & AT [fz 21, F

¥ &R AT TgT g §
2. G fontodl, @ TEA fleesz)ontod
3. TR fomo g, & TR fle")onto ¥
4. TWEfisone-onet & s
flzt +2 4 2) oneone #

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

which of the foilowing statemenis are

true?

LIF|f{z)l < L forall 2 € T, then f' has
infinitely many zeros in €

2. I f iz onto, then the function f{cos 2)
is onta

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

4. If £ is one-one, then the function
f{z*+z4 2} is one-ane

4T 0w ®aeT f() =14z 420
T glz=efze W AR &% |
T & & wter & we wdh E2

L Hmfx|—-=¢if(z}l = o

2, i galgiz)l = =

L YWEzeECZ = RPNt R>0 & AT

gy ¥
4 gHzeC|z| < RPNEX A>0 & fAv

Ry &

Consider the entire functions f(2) =1 +

z + 2™ and g{z} = €%,z € €. Which of

the foflowing statcments are reue?

L7 Hmlzl_,,:._.,[ffz}' = o

2ol gLl gle] = o

e € €] = R] s hounded for
every i =0

Aog Mz e T2 £ B 15 bounded for
overy R =

for=r & #% o = B B

1. tanz OF SATHANE FaT &

1 wnz € 9T RATR el }

3. oo UF tanz W Rww AR ¢
4. UT tanz ¥ Ni¥gwa Tl &

Which of the following staternents are true?
I. tanz is an entire fmction

2. tan # is a meromorphic function on £

3. tan 2 has an isolated singularity at o

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

o a, < a0y < - <ag, BT AW Y B

Hamguie g 5 124 <1000

i=12..51 & B0 o AT 7 & s

# Tt Wi &7

L0 A B 112251
T g; W g, B AR & sy B
Fd gir g

2 ¥ iR R 1gis SR g, e
it &

LW P 12510 o W

Elic

4 W< it &g~ q > 51

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

ngtural numbers such that 1 < g, < 100

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

following are correct?

I. Thereexistiand fwith1 5§ < f <51
satisfying a; divides €.

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

3. Therc exists fwith 1 < § < 51 such
that &; is an even integor,

4. There exist £ < f such that

la, — a;| > 51.

Tl o W o F BT AawGrEr 6

TIFEHE W OHeE wE oW e

qa= & ower i

VR e iR oo v
i &

2o GOiEm R mm oA i wiEe



54,

85,

4-A-H

L ARGHEAT R MY AwG T R
4, T AutiG) =Y AuIl}F HAET A

Sl Gaw il g e At G o
H &7 A% ¢

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

group of sutemorphisms of &, Which of

the foliowing are true?

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

2. 1f G is eyclie, then Aut(G) is eyelis

3. G i infinite, then Aut{G}is infinite

4. If Aut(G) is isomorphic to Aut(H),
where G and H a2 two groups, then G
iz isomorphic to H

G & T T I WiE AW B i

Hﬂ'?ﬁ#m.nmr*mﬁ#@

wagd 5 M h & F order(g) =,

order(h) = n T order{gh) =r. 89 oy

A & # ¥ T naEE wed i

1. G 3AT Wi & e

2, G Ui THF I BT O

1, G#H#Hag{inﬁnucfy many) afs
IS &

4 G WA A & few

let & be a group with the following
property: {ziven any positive 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 cyciic proup

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

= ORUE @FT Ot 4+ 1) BT
e & ol s oifer

L. dim: R =13

1. R EF-BF B W Torae §
3. RUF FEREATY WG 9E (UFD) &
4. () R & 3eeg qurATEAr ¥

an.

i

B8.

Let 7 be the ring Tlxl/(x® + 1). Pick the
correct stalements from below,

I dim R =3

2. R has exactly two prime ideals

3. Riza UFD

4. {x} s a maximal ideal of R

fi)=x" - 10Sr+ 1209 & e & 2

A O FOT T &

I @ 9 fix) sgFehy §

2. v Qo m  FXe% fAw fim) = 105

3. & g m b TrEd AT fom) =2

4. f(m) el S qofiw m & Toro wwmewr
wEm A

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)=2

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

ﬂlﬁfﬁazﬁERHﬂTf=exp(u?—f).

A TF K= Q). Tms 7 2 wf st

il‘:?‘i_],ﬁ:

I. C#Y 87 AT o F, 0
oK) =Ko o + id

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

L gmRE Rrar csw e & F
R ETW £ # g Sy annar
oaHw Rea(i)cF

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

Lete = Y2 € Rand § = exp (%), Let

K = Q). Pick the correct statements

from boiow,

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

2. There exists a field automorphism ¢ of
€ such that o{KY % K
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3. There exists a finite extension E of
suchthat ¥ € £ and oK) S E for
every field avtomorphism o of £

4, For zll fieid smtomorphisms 7 of K,
o(af) = af

A = ({(lprnelon) wlhiz
sHT TS WRF () () =
Lralx, =270 3% £:% -[0,1] 58 wo
BBl f()p = Dkt Ol
Tt A a 75 suw Rt

| fHIT ¥

Z fouo §

3. f one~toeone

4. poga §

Let X = {(x;)iz0:%; € {0,1} for all { = 1}
with the metric d((x,}, (¥} =

L% — ¥il270 Let £1.X -[0,1] be the
function defined by f{x,);., =
21271, Choose the correct statements
from below:

L. F is continuous

2. f s onto

3. [ is one-to-one

4. fisopen

A fARr W oo ITEHTOY A ¥ &R
A=NaarlVy W HPT a0 §, oOF N
n=1 F Ty, B & wF g wua
MEHwE R A e w s b
- AvE 3RFT waeay §

. ATonhT #

. AP #

A, RE gua ¥

L B

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

1. A is a non-empty set

2. A is countable

3. Ais uncountable

4, Aisdensein B

B/27 CISRM8—4AH—4

Unit-3

21,

91.

92,

ol R aife smmard Wi

e FHFOT & AW BB

W) =1+ ze y.0x) = (1 + x)e¥ —

1L,7:0x0) = 14 ¢%%

T & & sty sla=ie ¢ aaa

T T g B

L {6+ 1)y + {0 — L)y = Loy, BT
¢, 4T ¢, e s

LG =) H0Ays - vy} SI8F € W
¢, ¥ Ruwio §

3000 =¥+ G0 =y ) + Gy 1),
HET O, L, 3T o, Toen TR £

4 L04 =y + v — )+ 3, TS O,
H#97 ¢, Frow Rt

Three sohutions of 4 certain second order
non-hoinogeneous linear differentiai
egquation are

wmixl=14 xe”a,yz{x} = {1+

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

LG+ Ly + (5~ C vy — Doy,
where O and £y are arbitrary constants

2. Gy — ¥2) + (9 = 33). where
and C, are arbitrary constants

BoGalw —¥) + Callys — ) +
{'-'3{}’3 = yl), Whﬁrﬂ cl, Ez aﬂd C‘s A
arbileary constants

4 Gy =) + Glyy — 72) + .
where €y and C; are arbitrary constants

AR x € ! FUT plx), qlxd rix) HeOT 1
R Had TEe @ 8 waead
FHEFT " +p()y +qlx)y =r(x)
o T R d am et A ™
RS ¥ & 1 300 = v (0 +
v {2}y, (x) §&T SN ¥ oET y, EW y, §F
Y AplEy ey=0 F WS =
B F v, (x) OF vy (x) FaA T uar
W f e R sl ¥ osuw
WITFS. T &
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1, y, OUT y, T TIEwET | 7 F80 OFT
gt
. 1y, ty TUT 133, + vy, B AR HAFHAT

g

3, a0 vy 2 AL HEFEE A @
Wi 3y + Vg B R IAHFAL
§

4oy Oy Sy =) FEATF
Hﬂfﬂ'ﬂﬁay1+bjr1+y,,ﬂ3ﬂ$7
ekt &, 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

pix), q{x), r(x) arc non-2em0 contingous

functions on an interval f seeks a

particutar solution of the form yu{x} =

ps {109 (2] + v2(xdy2 (x), where y; and

y, are linearly independen! salutions of

¥+ p(x)y' + q(x)y = 0, and vy{x) and

v,(x) are fonctions to be determined.

Which of the following statements aré

necegsarily true?

1. The Wronskian of ¥; and y, is never
zergin |

2. vy, vy and ¥y + vy, are twice
differentiable

3. vy and v, may not be twice
differentishle, but vy, + vy 15 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

FiaEE A= gAe 9¢ B
Yi+ay=0 for x€e(-11)
y—13 = y(1)
¥'{=1) = y'(1).

ot & B #7 ¥ $UA BD &7

{. T NSO A 1ea; WEAT 8

3. wE WS AW HOET §

1. e aiREss AW Fl-11] &
Fitaw E|

4, wfmeies T F IETHH I
afmey £

26

23,

24,

o4,

Consider the eigenvatue problem
y'+iy=0 for x€({-1L1}
y(=1) = (1)
¥'(-1) = y'{1}.

Which of the following statements ang

true?

1. All eigenvalues are strictly positive

2. All eigenvalues are nen-negative

3. Distinct sigenfunctions are orthogonal
in L2f-1,11

4, The sequence of eigenvalues is
bounded abave

WS AW WIEr (IVP):

i, ttup=u+rLxeRezld

wix, 1= x*, t=x1 qr T FYI

f. (0,0) 9t ¥ fafew ¥

o, o aEEEr TF (70 = (64587
(0.0) 77 HFEEw aF A R

1 (x ) 79 # i amuR-Hiaa s
aF (o0 § aff o i

4. GTRF AT TAE (VP H (0, W
yERAT L Ew A 3EF AT e
o et Ry

Consider the IVP:

XUy gy, =u+tzeRt=0

e By =, w=nt,

Then

1, the salution is sinpuiacal {0.0)

2. the given space cuive
{x,t,u) = (‘f-fzﬂfz} is nota
characterisiic curve at (,0)

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

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

A W AT wlxt) WEE HEEET
AT (PDER w, tun, =L xER >0,
i WRiNE  HEEr u(%;,t)=§ o
g O F, @% RO A
{tVP} =

|. %qW UF FA &

L. E
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96.

96.
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27

3. Fear & 3T g £
4. W 5w ¥ et 4 % & wihaso
MYR 3% T yasaiw af ¥

Let ulx, t) be a function that satisfies the

PDE @ w+uu, =1L, xERE>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
sfifferentiable on the charactedstic hase
curve

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

fix,) =x. & WG & 90 Fad FEFaT

Pt ARl BT AT o 0 )% RT

TR x4y = f(x,) R Braw =% a7

=0 B

TE L= maxge) f Gy, @ P & &

wold & @i &

I &L <1, drx, x 97 ¥EaRT BT

L, ¥R B b 4. ALz 1

3 AR ey =x, — 2 U ey, < Lle,| &
T w ¥

48 =0 @FEC>0 F AT

['En.+1 [ = fEEnrz

Let £:{0,1) — {8, 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 = maxepn (f{x}], then which of
the following are true?
1. If L < 1, then x,, converges fo x,
2, xy converges to x, provided £L > 1
3. The error g, = x,, — X, satisfies
fenssl < Lle,|
4. IFf'(x,) = 0, then e, < Cle,|?
forsome £ >0

97. A & ulx) MR B aaer

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

xe{0,1)
(BVF)

F WS WA F| (BVE) B SRS e
HiFFe W RPN #t

Brpy =2l ey + el - e =8,7=1 N—1
n? n s
(EYFI, Uy =0
fe=1

U g5 9T oulx) ® WiEswea §, s

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

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

Bl va Tt # & wle @ ooy e

L (BVP), ® F¥ gbeR ¥ R
Vi=ar!+bE ¥ w vy & FF
abeERral MY HET'TTW miq
FA B+ R — dra(2—h) =0

¥ U_,E[r-’—l}f(r”mijﬁ'ﬁr!-ﬂﬁﬁﬁ'
A 2+ i - 4r+ (Z—H)= 0
AT rx1

3.xﬂm%u

4. j A TERE N,

97, Let w(x) satisfy the boundary value

problem -

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

{BVF)

Consider the finite gifforence

approximation to (BYP)

”.rﬂ kel o 1 + U_,rri ) |

(BYP), { .3 =

=0,f=1..,
Uq=ﬂ

=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?



98.

98,
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|. Thete exists a solution to (BVF), of the
form Uy = arl 4 b forsomea, b R
with r % 1 and r satisfying (2 + f)r® -
r+{2—-h)=0

2, = (rd = /Y = 1) where v
satisfies (2 F R — 4r+(2-H)= 0
and r# 1l .

3, uis mongtonic in x

4. U; is monotonic in /

¥(0) = 0,y(1} = 0 F Gl Fet g7
waaF ] = [ 1Y - (Y ]ex
gt fao w1 G@itd 1o v d@a99 90F
faadh yawewa & 9fEifAe d@ewr &
fiigaft or =i arwiced ¥ o9 B &
¥ T F e v B
I W Gt o A Fm oy =0
UF GIH §
2, TF N gy uRe T g
3. vt w1 IR ag @it
A ¥
4, yefer ag wlkw ww §

Consider the functional

Jyl = LI = (7)*1dx subject- to
y{0) = 90,3(1) = 0. A broken extremal is
a contimuous extremal whose derivative
has jusnp discontinuities at a finite mumber
af points, Then which of the follpwing
statements are true?
I. There are no broken extrernats and
¥ = {} is an extremnal
2. There is a unicue broken extremal
3, There exist mare than one and finitely
many broken exiramals
4, There exist infinitely many broken
extremals

Y(6) = ¥'60) = y(1) = 0.y'(1) = 6, %1
9IHe HId gU G
15] = [ {7200y — (Y Jix & WA &

1. x%+2x% — a2

2 x7 dx* - 57

3, x5t —2x°

4, £ +4x" — Byt

9.

100.

11,18

101,

HHL.

The extremals of the funclional
S = JF 172022y — (3)? ldx,
subject to y{x) = y'(0) = y(1) =
0.¥(1) = &, arz

1, x5 4+ 2x3 = 3x*

2 x5 +4xt —5x°
32 4t - 247
4

cx% 4 4xd —ex?

T

ple) =1—2x—ax* + [ [3+6{x— ) —
#x - 1) (e,

T El o B A plop2) T AW &

1.2 2.4

3.6 4. 8

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

1. 2 :

Z.
3.6 4.

4
B
=1}, 0gsxst

J“'{""‘ﬂz[t(:u:-:t]l. tsxsl

HRS TN AT FEER TAEA
T B aiRAE TEw aW 3%
A Ao A E

1. A = -2, plx) = sinmx

2. A=2n% gz} =sininx

3. d=—3n% olx) =sininy

4, A= —dm? olx) = sinmx

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

_ixfe—1). D=Ex 5t
K(x.2) "{r{x—lj, R B |
are
1. A= —n%, o(x) = sinax

2, A ==2n% ¢(x) = sin2ax
3, A= -3, g(x) = sin3nx
4, A= —4a2, ¢o(x) = sin2mx



102,

2.
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827 CISRMB—4AH—5A

SERAE m kWY geaww 9T B &
A FEE o e A o o R
I B OF w ogEw o med oo
FHORE® T I b owAm c
AW Rig & swk v Regma g
o+ iy oty & Sow & o =
TR & 2(t) = 2 cos (wr).  RE zowwmm
w RN ae A A oo
g waw ¢« o soe Rafa afwr
[Grog Sl &4
Fltd = (@ 5ing(t], 2(t) + acos 8()). 3T
Ry seme o af-wdEor &

a4ty

L a—=+ (g + za’cos (wr))sing = 0

i
2 u:_:?'+ (g — zym cos (wt)isind = 0

I
Va2 + (g + zEwtcos (w)cosd = 0
dg 3 A%,
4 gt (g — zpwcos () )onzd =0

Consider & point mass of mass m which is
attached o 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 iz
mo¥ing in a fixed plane and its position
vector at time ¢ s given by

F(t} = (a sinB{t), () + a cos 6(1)).
Then the equation of motion of the point
Tass i

48 2 F
1. a-—=+ (g + #pwtcos (wt))sinf = 0
3 dlg
c &+ (g — 2yw cos (wE))sing = 0
3 a8 EST
- @2+ (g + 1o cos (@t))cosf = 0
iig

4. @z +{g — 2, wicos {wt))cosh = 0

9

Unit-4

103.

113,

104.

184.

B F XX, - X, v grefeoes T

B S (0,2) W UEH WA dnT § R

T Fl @ W ouT o e ¥ R
M, =max{X,. X, X, & B & B

A q T oh B

1M, 2T v s @

2, M, -+ 2UARREY BT R

oM, 26 &

' "E’miﬁ#ma
AT 1

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

from the uniform distribution on (0,2)

and M, = max {X,, X;,-- X} for every

positive integer n. Then which of the

following stalements are trpe?

L M, — 2 almost surcly

3. M, — 2 in probability

i. M, = 2 in distribution

4. H:.; converges in distribution 1o
nozmal distribetion

AW T X, X, id.d. N, 1) Ao

WE AT S =22 +2+-+12

wzlfEm it dtsmad &

L 22 N1 W a1 ¥ Ry

i
2. HIE}U,P(I'%‘—II::-.?)—-D, S

3. 2 2 ifireew 1 & wry
4. PS,sa+¥ix) > P(F <x)vxeR,
W Y~N(0,2).

Let Xy, Xo. - be i, i.d. N(D, 1) random
variables. Let S, = X7 + X2 4 - 4 X2,
¥n 2 1. Which of the following
stateinents are corroct?
L. ‘-:,,T‘“-n(n.n forall n> 1.
% Furallf}ﬂ,P(l%--Zlbf 0=
n—+ oo,
3.2 5 1 with probabitity 1.
n
4 PSpsn+vmx) Py <x)vzenm,
where ¥~N{D,2).



195, Frw Wiy & faw sl gan
{x) o Bl i jes® fam, pftar i
¥ IR F AT amwolm H@EAW
WAFAT AN HEEW W i(ies) IR
Ky A P & 3 39 & wua of
B2
L AR d(l) = d()) S Nim,ae B > 0
2. W d(i) = dG) T pf)) > 0AW
PS>0 FF am=1 & M

3 WRp >0 T > 0FE nm 1
F e, T d(i) = 4(j)

3. lifae pfy > 00 Sfomelt &
dli) = d{j)

185. Let [X.} be a Markoy chain with state
space 8. For any i,/ € 5, et pgﬂ dencie
the n-step transition probability of going
from £ 1o §. Let dii) denate the pericd of
state i {f € 5}. Which of the following
statements arc cormect?

. IEd(@) = d(f) then lim.. p{;” >0

2. (i) = d(j) thon p{ > 0 and

Py

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

>Dforsomenmz=1

166. T WITATAT ATEYE P ATR A

e 9t T
/2 172 @
F:(n 1/2 uz)_
13 1z 13
P o o sEvand g & Taw
P id j FE R palT dEE
Wit S = § Wi Fuet &

GEETT
b, o pP =20,

2 :Iim.rl.—-w p;,:} =1,

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

e bl Pl

30

106,

Lo

1687,

108,

Consider a Markov chain with trmnsition
probability matrix £ given by

1/2 1f2 @
P=( 0 12 '1;’2),

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

I 1Mo 7 = 2/9.

2. limy_maly = 0.
3. limy e Py =173
4. WM. iy = 1/3.

E T NG AT LS o
marginal  disteibutiony £ 0
Corr(X,. X;) =0 &AUT &Ll HaaTwr
FA L dE A d 8 wF @ e g
&

1. F =THIA (0,1) = X, TR X, Foa¥ }
2. F = WIAT(§) = X, dUIK, gady ¥

1 ¢ =Ehe g (10,112 X4

AUT X, FOAT
4, F=N(Q, 1) =X, 94T X, ¥HHdq §

{oomman

Suppose that (X, Xy} follows a bivariate

distribution  with common  marginal

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

Then which of the follewing statements

are cotrect?

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

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

3. F = Discrete uniform {1, 0,1} = X,
and Xy are independent,

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

Xy, Ky, - Xy ¥ O ARRwEF T 7
FTE AR fored T pdr Prmad i

FET 9 > 0. 7F BEa ¥ #i7 ¥ w0a
AE &

5127 LASK1B—AlH 58



L3 1

i, %, & & faw oo & 4. @iict® & {x = 1} 2wt ST geuly
2 —iyn . 0 & Taw o § 3= IR Y v g ik
3% %8 % e 3fieas wwriea yiteror =Y &

HFRA &

9. X i5 a discrete random varizble on

% fﬁ3?=t‘"*‘J'~ 8 % T st [-2,-L.1,2] with probability mass

HHTAGHFET functions FelX — x], ¢ € {#;,0,} given
below
108, let Xy, Xy, -, X, be arandom sample o .
fram the distabution with pd.oQ X —2|1-14 1| 2
- 6 =8, 005} 0.5] 03! 0.05
fal) =155, 0=yl g=0;] 62104 02] 02
i, otherwise,

The aim is to et Hy:8 =8, against

where F 2= & Then which af the following H:0=6,. Which of the following
1- 2

Tm]E}r’L‘lc?X ts sufficient for & ; i F
et ol ! L. The test procedure with critical region
1 =T tnd s sutficient for 6. fx = 2] is a most powerful test of size
3. Hie, &, is a maximum likelihood 0.05
estimale for 4. 4. The test procedure with critical repion
4. — =¥ InX; is 2 maximusn likehiood (x = —2} is a mast powerful test of
a size .05

gstiate for 4. - The test procedure with critical region
{x = —1} i not 2 most powrrfal lest of

laa

109, {-2~1,1.2} ¥ X @ g St
aeives a1 & Owd s gomemy 4. The test pracedure with critica rogion
TTT Pal¥ = xl. § € [60,6,) oA § {x = 1} 15 not a most powerful fest of
IS Sk
Sl 2 [ -1 ] 1 2 ]
: ﬁ_-: Efﬂ 0%l 0.6 1.3 0.05 119, :"ﬂ- ﬁi_ (ﬂ,ﬂ"‘ 1} L r4 X,.X;.-".I. U
[ 8=8 | 02! 04 |07 0.2 WA St A & e aneRow g

JEl deR UH NAA Wuw 31 AR B
XUJ{I(:]{"'{I{"‘ ‘H'IIH v ) m
N e # & & W ioawe & R
100(1 — a)9% Ryaenw Fqoa B

I {—o0, Xy —atf™

. {1{1]'1':!1#—1,55}

e+ 21, 229

ki [—an,.t'.—q}

FERNT Hy G =0, WhH H,:.8=0, %I

T R R R A IS

FUF HY £

1 #iaw &7 {x = 2) arely adnqor
Ul 6,05 ¥R HT oH gy
i e &

2. WITRR BT (x = —2) Al gfaror
qzufy 0.05 WFR F F FEL

I ST

1. Suppose X, X5, ---, X, is a random sample

Yt alie & from uniform distribution on (8,8 + 1),

3. FA®E & (x = — 1} Tl adgmor where 0 € R is @ unknown peramveter.

qEufe WY MY & UF wad Let Xy <Xy <~<Npy be the

Faered gherr carresponding  order-statistics. Which of

3 e the following are  100(1 - a)%
confidence intervals for 87

4-A-H



11L

i1l

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

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

Ast B0 & grds wAlde, wd wad d@

F &1 IR0 &7 & T wnRos @

XX X, B A®Hi=12-.n& AT
1 if%>0

5, =+-1 ifX, <G qm
0 ifX=0

R, =®ATTY {iX], - |7 |X] & #@fE

2 B A A Sla A e wl

I. 8, 5., 5, TIOF 207 @aEFG: 9T ¥
2. Ry, Rp-- R, THOR YT BETHAM aRd §

35 = (S 5) TUHTR = (R, -, Ky)
a7 &l

4 T=5r, 50 Ao00r FF oo 09
97 = ST &0

Let X,, X5, -, X, be independent randoin
variabies following a commeon continuous
distribution F, whick iz symnetric zbout
0. Fori= 12 ndefine

1 X, >0
Si={—1 ifX% <0 and
6 ifX=0

&; = rank of |X,] in the set {{X, ], 1X,[}.

Which of ithe following stalemenis are
oormect?

t. 5, 5, -~ 5, are independent and
identically distributed

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

3 E5=(%,.5)and B = (K;, -, R}
are independent

4. The disinbaution of T = Y1, 5K, does
not depend on the functional form of F

32

112.

|

113,

AW TR Y|9 TR ()6 >0TUT & &
94 oWed ¢ BW GER R w@wer b

18} x e~Pgr-L Sg > 0T E >0

MR T i R A e g wum

FE 87

l. ¥ & 39T 9TH FHOT FUHRE £

2. 0F o 4TA Y =y ® Gamnma ¥

o &

3. oo W ga(ReE) A

4. giter 3t o1t wow & e &7 @m0
87 RwaA T2

Suppose ¥|& - Foisson {8), 8 > 0 and

pricy density T of & 13 given by

{8 o e~ @8t whero & > 0 and

£ > O are hyper-paraineters. Which of the

todlowing are 1rue?

. Marginal distribution of ¥ is
hyperyeometric

2. Pusterior distribution of & given ¥ = ¥
is (amma

3. Tivaconjugate prior

4. Bayes estimate of 8 for squared error

gy

loss funclion s =—=
e+l

o YEF AW Ve = XcaBlas + Eans
oy faart &%, ol

Disp(e} = oI, T o? > 0 & fanr |
RBrdet ¥oqp X 30 a@ § oodl =l @
Br 58% oo weTd {10,130 ¥ &)
g ¥ & Bie 3 d@vm vwet ot faan &

T 0 4 0
g1 a0
X = )
oo 1 oa
a 0 o 1
T —1 9 @
1 1 0 0
Xz“unlulw
a o 1 1
T 1 1 1
B R
xs_i—l -1 1
1 -1 1 =1



LE3.

ffrr A dmmah D
1. x & 34 gHet F v
BBy, B, Bs. Bu) FTESAT §
xR A S F AU g aw 8 &
AAR T HFaA f TUT S, w
iwj & v srewesy
3. X ® gE F X, ve dgaT 9HE §
4. X, B o H X, oF gAY 96 ¥

Canzider a linear model

Yaui = XyoaBawr + Egxq, where

Disp{e) = g2i, for tome of = 0. Cne
needs to choose the design matrix X such
that its elements take values in the
set{—10 1}  MNow, consider the
following three choices of X

2N

e B e B
o i e

i
0
al
1

oo R i ]

I
e

LHHH{:}:‘
e

I
pud

A3 -1 1

1 =1

! T 1
el e B I SR Y
|1

—op et
R e B .|

Whick of the following statements are
trug?
t. For all three choices of X,
B=08 e B B3) 15 estimable
2. For all three choices of X, & and ,t?j-,
the least seuared estimates of
and f§; , are uncorrclated for ail { 2 §
3. &z [s a beuter choice than X,
4. X; is a better choice than X5

14, X, Xg X L LAN, 1 AR By &

4-A-H

al-os gl i
LP{X > X+ Xy 4 ---+X,u}=§
PNy = KoKy Kag) = 3
3, P{sintX,) = sin(Xg) + sinf¥3) + o + sinfde )} =

4 PGINGE) > sinldy + Xy bk Xoglh =1

2

33

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

E18,

(11

{.f.d. N(0, 1}). Which of the following
stetements gre corract?
{

LPEXy =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} =§

. 3 T A @@ U0, 2) @ (L 5)

#1 FFETOT WHET W R fifa

el W op(0<ne 1)3H o & g

Wi & e L0, 2) e & afE

0~ 1 et weer ¥ AR & & e &

¥ T W FT R

Lor< 173 % RAvdw e g
STl F7 Mo FrnserdifEne
wirey) 1o & &/ 5t

2 on>1/3 & g, 3 ABEH vs ¥ FH

7= 1/3 & ANEA 16 Bl

4. 7 FE H O, a7 FonE Ry 2

hag

Consider a classification problem between

twa  uniform  disiributions 0,2 and

i(1,5). Let {0 =<m <1} be the prior

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

distribution, If we consider the 0 — 1 loss

function, which of the following

STALSITIENLS Are COorract?

1. For 7 < 1/3, the Baves® risk {i.z., the
average misclassification probabitity of
the Bayes classifier) is smaller than 176

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

. For @ = 1/3, the Baves’ risk is /5

4. For all choices of #r, the Bayes’

classifier is unique

-3

1wl

AW & N(on) swEar & oeatee § T
Preag EE n(z 2) pRyET e
el v D F X N HER F mRos
TR Uy Uy Uy TR ST ¥ keth
FEfee st g ¢ AR v, <

neng s

N-k+i



1
k

2o N OHET myo=0 @ oy = FL
= 2.3, N F fav o5l (k- i) ot

116.

117,

4-A-H

H d widr i gwsat f dear, o9

I Zud e & awt A afrefad o
Fr wfTFar & 3

. e 7 endt swd ¥ A A
ﬂﬁnﬁaﬁ?#uﬁmﬁﬁh

3wl gang ¥ wiEAfas & B sl
gufy & #HA A 2 v wiiwa

{1t
KN -1} &

1. qFe g & wiEafda @ sk apl
F o7 g B wfieeT L

KiN—1)

1=+

Suppuse i 2} anits are deawn framn o
popuiation of M (> 0} units sequentially
a8 follows, A random sample

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

™ 1 - A=A = ani
selectad if U "‘.«r—kﬂ'k 1,2, &,

where n, = [ and 1, =number of units

sefented out of first £ = 1 units for each

k=22 .- N Then

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

2. The probability of inclusion of the |7

and 2" unit in the sample is %:;-:—%
. The probability of not including the i¥
unit and including the 2™ unit in the
RN-n}
N(M-1}
4. The probability of including the 1” unit
but not ircluding the 2™ unit in the

. n{n=1)
sample is prr e

Lad

sample is

dA wale’ T 9w fedT A, B C oA
D oF wWiF Rorky a7 faw £
Wit ¥EA A awoh & e ¥ BT
A A, BaW D & w2 ¥ B
a9 C F EHFI3 F B owmromm Y
ww Il =i e

34

11T,

11%.

115.

[d.

- HYOt & v weay gt 3

. wafad F47 Fagy #
SR GECE A Cre S

L bad

Consider 2 block desipn with three blocks
and four treatmicnts 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 Block-3, Then the
resuliing plock design is

I. fncompicte and not connceted

2. incomplete and not balanced

3. balanced and connecied

4. neither baianced nor connected

e B ¥ vw yaeER anieoeat &
foaaT wideda uema waA

Flay e faumety ;'?xﬁ"]c'x"“xﬂ:x:a o ¥
R oe»d BN F>0.0F adw g H
F 7w fAT x & RfEAE wenr g
HEFEAT &

[ 9% TEUTR T

2. TF WA Tl

3. OF FET HA

4, TF HA-URRT WR

Suppose X s a positive random variable
with the following probabiliy  densiry
function

fix) = {ax""1 4 ﬁxﬂ“i)e""“"‘ﬁ;x >0,
for @ =0 snd B0, Then the havard
function of X for some choices of & and 8
can be
I 2R increasing function

2. adecreasing function

3. aconstant function

4. anon-monotonic function

UF AR d@F A (= 1) F4ER HIa9
£l n ¥auat ¥ e F wET =T R
ARG, 47 97 uardr afiaE
¢ e wren 13 Al G shaae
XO & Prm & & o & aua wafy
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A parallel system has af> 1} identical

vomponents, The lifelimes of the =

components are independent identically

distributed exponential random variables

with mean 1. 1f the lifetime 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
n for all n.

a5

120.

£2n.

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

4. The median of X is greater than 100 for
S0OME H.

A & ABC pam & o fag t'
mmna:m#ﬂmmﬁg

FH EEA Tx— 10y + 1 & TARpmESy
A€t & wEAr 5 B (x,y) T ABC F

YT 98 Fren &
1. A 2R
. C 4.0

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

EoA 2B

ic 4.0






