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INSTRUCTIONS

This Test Booklet comtains ane hundred and twenty (20 Part* A% 40 Part *B 460 Part
‘C*} Mahiple Choice Questions (MCQs). You are required to answer a maximum of
15, 23 and 20 questions from part *A” *B” and *C~ respectively. [F more than reguired
nurber of quesiions ars answered, only first 15, 25 and 20 questions in Paris *A' *B*
and ‘C" respectively, will be taken up for evaluation.

QMR answer shest has been provided separately. Before you start filling wp your
particulars, piease ensure that the booklet contains requisitc number of pages and thar
these are not torn or mutilated. [f it i5 5o, you may request the lavigitator 10 change the
booklet of the same code. Likewise, check the OMR answer sheet aiso. Sheets for rough
work have been appended 1o the test bookier.

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

You must darken the sppropriate circles with a black ball pen related to Roll
Nomber, Suhfret Code, Booklet Code and Centre Code on the OME answer
sheet. It is the sole respopsibility of the candldate to meticubously follaw the
instructions given on the OMR Answer Sheet, [siling which, the camputer shall
aot be able o decipher the correct detpils which may ultimately result in loss,
including rejection of the DMR answer shect.

Each question in Part “A* carries 2 marks, Part *B° 3 marks and Part 0475 marks
respectively. There will be negative marking @ 0.5 marks in Part *A* and @ 0.75
marks in Part *B” for each wrong answer and ne negative marking lor Part *C*.

Below each question in Part ‘A’ ard ‘B’, four alternafives or responses are given,
Only one of these alternatives is the “correct™ aption o the question, You have ko
find, for each question, the correct or the best answer. In Pant ‘C* ¢cach question may
have 'ONE’ or "MORE’ correct options. Credit in & question shall be given only on
identification of *ALL" the correct options in Part “C',

Candidates found copying or resorling to any unfair means are Jiable to be
disqualified from this and future examinations, ‘

Candidate shouid not write anything anywhere except on OMR answer shect or
sheets for rough work,

Uze of calculzior is net permitied,

AMfer the best i pver, at the perforstion poipt, tear the OMR_answer sh cit, hand
gver the original OMR answer sheet to the invigilator and retain the carbonless copy
for your :

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

8127 CISRM8-—-4CH—1B
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1. 3.2 B N
i 64 4. 72

The disgram shows the dimensions (in
cm} of & zircom crystal. having a sguare
prism and two identical square pyramids.
What is the volume of this crystal (in
cm’)?

yr—n—
0.3
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1
3
3 3
1
i
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Iy 3 2, 36
3. 64 : 4, 72

UE IEF v A & oF T W o W
v nﬁ#mgﬁm#mm

£ TRF W @ I W dE T a

Srm ofy & vpr wlet, ag B
1. ¥ 2. v+V
3 v+2V¥ 4. 1+ 4V

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

. v 2. v+ V¥V

3. v+ 2V 4. v+av

I BT vH e oamow A wi T ¢
s fofm B & 7 & mue @2
B ® oW ouR AR g
ferayam; W, agzear ¥ 2 A wy b o
T aoa ¥ d Bl o &1 Raaae
FEem A UE AR g A der Er TR

yftrw e frman fvem
L. g 3. Emdw
LR 4, TS

Four friends were sharing & pizza, They
decided that the oldest friend will get an
extra plect of pizza, Bahu is two months
otder than Kattappa, whe in tum is theee
months youngsr than Bhalla. Devsena is
one month older than Karsppa, Who
should get the éxtra pisce of pizza?

l. Bahu 2. Devsena
3. Bhalla 4. Kattappa

HHEY S 4 ¥ IWWER TT ¥ U
A7 w ey wv @ ¥ ot ¥ oaw
¥ autr ¥ feiew, WE A oew
oW I A ¥ e P i ek
T A BT A ¥ ol dEemew o A
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‘A funnel i3 connected to a cylindrical
vessel of cross sectional area 4 as shown,
{¢ make an intercommected system of
vessels. Water is poured in the cylinder
such that the height of water in the funne]
is { a3 shown. If the level of water in the
cyim:.hmlvmeiupuﬂwddawnbya
distance x4 I, the level of water in the

fannel:
l.  remains unchanged
; Axr
2 nmby;—ﬁ
3 :imhy%
2
A ﬁmb}rﬁ

T oefl ¥ 3% (30 dw A &) vw vy
# 4,15,6.7,5,a0 T b FIUET T a2 (=0)
4 W IO ¥, T b6 IS s B
oA % o B = (Range)
(3T 3w - ApTw Sw) ¥ odiRw
WA 3 g &7

1. 25 2. 26

3. 27 4. 29

Murke {out of 30) of seven students in an
examination are 4, 15, 6, 7, 35, a and 5,
*hﬂ'ﬂﬁ{-‘-‘ﬂ}ﬂl!ﬂ“hip{ﬂﬂf"ﬂlﬁblﬁ&
prime. Whit is the maximum possible
value of the range of marks {ie
mavimum mark — minimwnt inark)?
1. 2% 2. 26
i 27 4. 29

q =¥ A ¥R B vE fayg ¥ Rudm
fyed & avar wim wwd §1 a4 &
Ay B R I E B A AT ke ¥
TR 2 km T & TRTT A IR HBA
B & % T WY I L, ar A
wRifE Wy & Renl g %W B & amr
forarar &7

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

Two persons A and B start walking in
eppasite dircctions from a point. A tavels
twice as fast as B, The speed at which B
teavels is | km/h. [F A travels 2 km and
turns back and starts walking towards B, at
what distance from the staréing poior will
A cross P?

I. 2km 2, 4km

1 &ikm 4, Bkm

Th AT P F TGREWT & SR
T 60 fvh FY Mud Afy T Toew T
¥ amaeT A mesEmT Y ZH 2 ke B
HANeE Nz & T T A R
fedeT & Haa 30 kb B WA Wi
#aarmlaﬂrgéum & ag fem
i & U R 60k ¥ WA T ¥
T = O iy

WEY Y WSy &4 7 Oedr
60 kin/b
o kinsk
120 enh

B bl -

A perzon wanted to tavel froe Charbag o
Alambeg with an average speed of &0
km'h by car, The distace between
Chitbag and Afambag is 2 km. Due to
heavy traffic, he covld travel at 3 km/h
for the first kilomeire of his journey.
What should his speed be for the
remaining jourey 1o achieve his average

spe:edtm‘getof‘ﬁﬂhmfh?

Cannot achieve his target with any
finite speed.

6Gknh

90 kmv/h

120 kinh

£ Lad b
oA
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UF RGO A% 2003 @ 2005 BT 3 ok
o ¥ Br Wivg o 65 on T
T 2002 & 2004 ¥ Fr a9F F T auf
63 e W A 2005 B aERAw T 6o

mm:aizmﬂﬁ:a:nuﬂ‘rg&?

1. 3%cm 2. 60em
3. S4cm 4. 53 cm

The average rainfall over a given place
diring the three-year pariod of 2003-2005
was 63 ¢em. During the three-year period
20022004 ihe average rainfail was 63 cm,
The actusl rainfall during 2005 was 60 cm.

What was the rzinfall in 20027
I. 55em 2. 60cm
3, Sdem 4 53 em

WA ww B d o faaw wwel A
H welw & s B REs Sy
mnﬁwqﬁtwmmﬁr
f&masmmqiq:ﬁa#gﬁﬂﬁ;
mmmﬂﬁrmgﬂ?sm
TG U @ R 35w g ¢
¥ ot D seerand w S Bk AEe
WEAR & A IpEr W qoigar sigar-
T F & AR ATWER & fus
Fr R
i. #ra
3. §AB

oD
4 TRC

It 4 four consecutive day schedule, four
pilots Mew ffights each on a ditferent day.
Mr. A was scheduled to work on Monday,
but he traded with Ms. B who was
originally  scheduled to work on
Wednesday, Ms. C traded with Mr. D,
who was originally scheduled to wark on
Thursday, Afier alf the switching was
done, who worked on Tuesdzy?

o Mr A 2. Mr.BD

j. Ms.B 4 MsC

T TR (6 O FlA 40 T Hhadhiea
& AGHIW # oI W ma Read
i Welaw f= o
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1. &0
3. 40

2. 60
4. 3

Afler 6 g of carbon is completely bumt in
gn atmosphere of 40 g of oxygen, the
percentape oxypen [efi i
1. B

3. 40

2. &
4 I3

ﬁﬂﬂ‘ﬂﬂm}'fiﬂaﬂiﬁ?tmm
T KA A R IR A7 W o
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 What fraction of the equilateral triangle

shown below with three identical sectars
of a circle ix shaded?

Zva Iy3
F4.3 TE] S
301 —7 4, 1- T

@ mm.wﬁm.gﬁwamm#
HER-FAT WOR ¥ ES gaE T =

Tea &

1. 15 . 2
Y | 4. 32

How many different salzds can be made
ﬁmmmbw,mnmm,unimmnt
ardd carrots?

1. & 2. 2%

3. 3 4. 32
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T 5 F AT W ' A B ogh
W Ty = # 0 WS m g
Hiel Bi 20 AieT fr gft T 7Y saf¥a #r

. 20s 2, 40s
3 l4s 4. Bos

A bettie of perfume is opened and a
person a1 a distance of 10 m gots the smatl
aftcr 10 seconds. The time taken for a
persan 20 m away ta ger the smelt iv about
1. 20s 2. 40s
3 l4s 4, Ris

T giE A wReRR T TR
Afeard & 1 v & o @ vk W &
FoE & TR | 9y e g o
o § 5t sl ok ¥ A e afg
o ¥ I NG ot A oaeER
AR e ¥ m & e w
WIHE HAUIE F 7

. 21
3. 12

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

i %l 2.
112 4.

(T RER A S s g ET
I e & M ws F fiR Fur amy
¥ At 6" e maY ¥ & Sooer
&% i s fes #r dsneer &
1. 1 ‘2.0
3. 1R 4. 176

1:1
1:4

Qut of 6 unbiased coins, 5 are tossed
independentiy and they all result in heads.
If the 6* iz now independently tossed, the
probability of getting head is

14,

2. 0
172 4. 176

O e By 1 op wR B

Q ?
B &

B T

»* B

16. Whal could the fourth figure in the sequence

17.

17.

be?

)

©j{®

AR B ¢ W dwe w30 ¥ aw
TR g oFww e xy w oz b
sy<zy| Ak sFr g 4 Fromg R
&% 5 3w ¥, A z W rguaw W
g

L 3 A K
3. 35 4. 37

The average age of 4, B and C, whose ages
are integers x,y and z respectively
(x=y=z) is 30. If the age of B is
exectly 5 more than that af 4, what is the
minimum pogsible value of 27

1. 3t 2 13

3. 35 4. 37
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Reafteaes # Baw & i fagnfidt
F gioere f@aror od-fw & o war &
IN-fry o AT & R ot @
faarr & o ¢ oaE v R
FA AT Ao &
¥ et & wrda-afd ot o

WeteaT & ufdem v &y
Phagslcs
Earth
o 20% haths
1% 15%
I o

Chemistry

alysics s L
] —
Thaantiem
hethamics b

| iso

1. 10 21

3. 02 4. 7
Percentage-wise distribution of al! science
students in a university is given in the pie-
diagram. The bar chart shows the
distribution of physics students in different
sub-areas, where a student takes one and
only one sub-area. What percentage of the
total science studemis is ghtls stedying
quantem mechanics?

Physics

Earth

Scharm Ixtha

é

g

1% :
3%

5

Charrrdsiry

9.

19

.

RY gv B # wWiw gt @ o
HEAT Far #7?

AVAVAVAN
AVAYAY

I 27 2024
.on 4, 14

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

AVAVAVAN
INNN

1. 2% 2.0
3. 22 4. 14

s # o o9 F 7 @oet (A BUE
CH¥ g oRomat % Rar mar & x, v
T Z gEnT W we w widwe s
TR e ¥ wha-wr @ e shar

Hoewr (X | Y |2

T | FE
Aaern | afawnT

A 2,060,000 | 50 30 |30 | 40

B 250000 | 70 40 | 30 | 30

(% 3.00,000 | 80 an [ 40 [0

. ¥

. X

3. 2

4, XUF v H oy §§



20 Election results of a city, which contains 3

segments (A, B and C) are given in the
Table. Percentage wvotes obtained by
panics X, Y and Z are alsp shown, Which
party won the efaction?

[Sepmcnt | Total % of [ X TY [Z |
. Voters voting

A 200000 |60 [0 |36 | 40
B 20000 |70 140 |30 | 30 |
C 1 2,00,000 § 30 30 14¢ |30 |
. ¥

2 X

3 i

4. It was a lic between X and ¥
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ﬁmwmwmmnx#
S={reR:x20 xninet

5 TEEH ke Nug) b faT)

5 FwH O faw fig @m Ry

Axe SR R any =2 21 7w

L. T Il e fig ¥

2. #E o Rig 7t & wwor

1. ¥ aga o iy ¢

4. o ¥ it Afw oRBr Rww R ¢

Consider the function tzn ¥ on the set
S={1ER: rx0, x+ kn+

3 foranyken U{ﬂ}},

We say that it has a fixed pointin § if

dx € § such that tanx = x. Then

. there is a unique fixed point

2. there is no fixed paint

3. there are infinitely many fixed pointy

4. there are more than one but Sinitely
marny fixed points

'ﬂﬁx}ﬂ*mf{x}zé a5
RreR wwaEEy: Wk

L 0wy )

2 freo} W, B r >0 & &y

21

23,

L IR mmr>0F% fw
4. FIF [a, 2] HATF F Ry 77
Do hacm @

Deﬁncf(x}z%fur x>0 Then fis

uniformly contintous

. on {0,+)

- on [r, ) for any r > 0

on (D, rl foranyr = 0

. oty on intervels of the form ja. B
for 0<a<h<w

= bpd B3

W= () € R x4 y4a=0j7m
w'lz {{I,}'}Z}Eﬂgr x—y.’.z:n}_

TR WE BRI e e A

23

24,

fan

(i) wnw; = Begir (0.1,1))
i) HET TUEE R & Frder Waw, Fur
WK, T% ZFY & s gt a

1w =l {ro..—1), (01,13
2. W= RE ((1,0,-1), (0.1 —1))
3. W =Rl (€10.-13,(0,1,1))
4.

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

Consider the subspaces W, and W, of B?

given by

Wi={x,y2eR*: x+y+z=0)
and -

W= {{x,y2)eR3: x-y+z=0)

if W is a subspace of R? sneh that

() WNW, = span ((0,1,1))

{ii) WW, is crthogonal to WITW, with

respoct to the usual inner produe of B3,

e

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

2. W = span {(1,0,—1), (0,1, 1)}

3. W.= span {{1,0,~1),(0,1,1))

4. W = span {{1,0,—1), (1.0,1}}

= [(3). ()} e s et

T: I.z-rl’ﬂT(;)E(xszj;,) 7
afeRT &% 9fY ¢ I & W
IEE ® T[C] ¥ RE @ fer ot d ety

O IFT BT &2
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I. T[c]:["; _12]
zrer={3 7
e[ 3
arel=[3 7

Let £ = {(;)(f)} be a basis of R? and
T: B2 R be defined by T(;)E

X+
(x— 2:;) If T[C] represents the matrix
of T with respect to the hasis C then whick
among the following is true?

1. '.i"[c].—.[“:{3 P

nriel=]3 7
3 T{c}z[‘;‘ '21]

srer=[3 7

mw:=[(%"-W-X}Eﬂl“|u+v+w——-ﬂ.
v+ x=02ud2w—x =0} 3

W= {rrws)e@futw+x=o,
u+w—2xtﬂ,v-—x=ﬂ}, R T B )
G SE o e

b dim{W,j= 1

2 dim(W,) = 2

3. dim{W,Nw,) = 1
4. dim{W, + W,) = 3

Lot Wy = [{(wv,wx)eR luvrvs

w =10, 2v+x=ﬂ,2u+2w—x=ﬂ]
and

Wy = {(uo,wr)e R* ut w+x =0,

u+w—2x=ﬂ.u—x=ﬂ}. Then

which among the following is true?

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

AT B A nxn aRwg ey B
AR FHEER M B oW A+, W=
ufaalm A @ -ugr ¥ mh
HAFRIIF A7 ¥

26,

27,

7.

28.

| L e sk

2, WO T ok
i, aneafaE
4 UF F FH goE &

Let Abean » % n complex matrix.
Assume that 4 is seif-adipint and let 3
denote the inverse of 4 4 i1, Then all
sigenvalucs f {4 — {/.)F are

I. purely imaginary

2. of modulus one

3 regl

4. of modulus iess than eme

A oafty o % 151 (YR I T
VHHT JRE MR AW &) M=
(e tedy No= (.o, u,) 07 F o6
fert  kxk wegr @ fma
Ty, -, @y ER m et @

A & F wlaew wua v i

1 (MPM) = kS B 4 =
1gijsk

2 BT IMEM) = Ik,

3% (MM =min (kg n - &)

4. T (MM + NN'Y <

Let {uy,15,...1,) be an orhonormat
bazsis of C* a5 colwmn vectors, Let
M=y, w), N (bxy1s o i) and
£ be the dizgona! k Xk matrix with
diagonal emtries &, &r,,..,4, €ER. Then
which of the following is true?
1. Rank (MPM*) = k whenever

aray 1867 <k,
2. Trace (MPM*) = Ef-; &y
3. Rank (M°N) = min (k,n - k)
4. Rank (MM™ + NN*) < n

B Rx R — R&! T Bin, b) = ab
A F & B & Fhaar st ah b
1. 8¥8% wrdvor

2. BUSTHE fAffua iR ey 2

3. 8 WA ¥ wig AR Bt ¢
4, Baa‘rtﬁmt#mr
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9.

29,
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Bla,b) = ub.

Which of the following is true?

1. B is a linear transformution

2. B is a positive definite bilinear form

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

e wfonfta wfRfm Qo RrF
Gl

(i) f(0) =10

(i) £ (*) =$,H¥1’-‘r=:¥ A% peZ geH
v ged (pq) = 1.

LR ICE

1. one-to-one TRT onio

2. one-ic-pne FET, q‘i’?g onto

3 onto ‘Rq OHE~ 0N Fl'ﬁ

4. o @Y one-to-one, T onto

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

(ii)f(r) = 1%#- where + = E with p e Z,
q € Mand ged {p,g) = 1.

Then the map f is

. one-to-ong and onta

. mol one-to-one, but anto

onta bt not one-ta-gne

. ueither one-te-cne nor onto

T

ofr . ATt g g sfE x| =1, &
Ay FT s &

1. =R xEQ,ﬁ'&‘Zz"'EQ

2, o IMEQAEYED
3 Mg QAT Y mx™1 g

. Dy B A ¥BrAD ¥

.

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

1. lEx £ ), then Z xT e

mEg

2 If ZImEchen YEQ

med

1. Ifx ¢ @ then Z mEmt g g
e
xm.
4 Z — converges in B
m
mel

3. {x,} O QIEGIAD GEATH T IR Bl
B oex0 % AT ¥ n b, S 3w oaIsE
T I W §

lp41 — 25| € &V % 2 my,

o 3AFA {xa) ¥
2. ¥ @ g FrEaE Al T aiEey
3. yi#arir
4. rawEw wF T ufwmy g

M. Suppose that {x,} s & socyucnce of rcat
nigmbers satisfying the following. For
cvery £ > 0§, there oxists mny such that

ltper — Xpl 2 R 2R

The sequence {x,} is - )

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

4. not necessarily bounded

31

k]

Aln) = I ;lidxaﬁlﬁ?n‘.-:l.

ccR % e A A B
li p, 15 AfY = L, AT
i L=0 3f% >3
2. L=13f&c=23
3. L=2qc=1
4 L=wdE0<ca3

32,

Hn+l

1
Let A(n) = f —gdxfornz 1.

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

L L=0ifc>3
. L=1ife=3
I l=2e=3
4 L=wif0<cad
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AR T 2 T TGIE p(r) AT g(z) §

A B g, = ﬁ,; p(2)q(z) d2 5T y &2

gl y{th=e" DSt n ¥ A

bobgmyx = 0 @ YAERF QOIF m,n
#l_m"-?'ﬂﬁl' Mm*n

L fengn = 2mi WY G YOl o &
AT

3. oy = 0; FHY TEERT ¢ ¥ R

4. by, = p(0) Hﬁimigqﬁp,qﬁim

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

the complex variable 2 and let

og = §, p(0)q(z) dz

where ¥ denotes the closad contour

Yit) =", D=t < 20 Then

i. fpm,n =0 forall positive intepers
m.nwithm #n

2. Iznn = Zni for al] positive
integers n

3. fyy = 0 for all pelynomials p

4. Iy = p(6) 3(0) forall
polynomiaiz p, g

T fag & & A & fsw 3w
UATERE HINTAFTER ge v(t) = et 0 <
t=z2n ¥l 1 ¥ o0 w & e weeor
i 1
r.mdzEfzzi—52+4dz
B P, aw

l. A= ~1/3

a
3. Ad=1/3 1

204
4. A
Let y(i)=3%0=t=<2r ke the
positively oriented circle of radius 3

centred at the origin, The value of A for
which

11

3s.

35

3.

36,

TERR $AF A; T WA @NF 5, K

AL IE BREAt #Y wwr b
I 212
3. 20 4. 6

The number of group homomorphisms
from the alternating group A4; to the
symmetric group 5, is:

Lo : 212

3. 4. 6

fr p 223 IWEA HEW & T %iﬁr

mHfie Resr (R 10) RS p -1

* T et g

@A L= 0-mETmo) AR W F

T g efol..5. ar el s m &

faw m,lﬂm{p-l,iiﬂ-ﬁ;ﬁm.

(Z/p2) T HEIRT p & AOAHS

AT I

I. 10 € (Z/pE)* Fr AR (order) (n - 1)
77 2RT araw ¥

2. 10 € @/p2y H AR (order) LU Ay

3. WAEE 10 £ (Z/pE) BAF (L/pE)y ¥
waF B

4. BAF (Z/pk) whm ¥ AfFT waug 10
FHE el 67 ¥

Let p 2 23 be a prime¢ number such that
the decimal expansion (base 10} of il is
periedic with period p—1 (that is,
= 0By aoy) with

@ €{01,..9) for alli and for any
mlism<p- 1,%:# LI s g
Let {E/pZ}" denote the multiplicative
Broup of infegers module p. Then which
of the fallowing is correct?

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

divisor of (p — 1),
2. The order of 10 € (2/pE)" is 22,

3. The element 13 € (Z/pT) isa
generatar of the group(Z/pZ)".

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

T generated by the clement 10,



ki 8

37.

35.

38,

39

4-C-H

TR o w b K AT N, v

PR & < 100 § TEw 3w A fE@wy

™ k=amodo)En kb (mod 1),

A & & wlam wm o b

LNy=1wdr it aqw s & Ry

2 YO aqw s ET @S N, > 1 W
T =

Auvhw aauwr b ER UF N, =0 F
W T B '

4. Q% o T b § S et N, <o
Hﬂr'{uﬂ? :HﬂTdﬁ.ﬁﬂ'ﬂﬁNid:ﬁ-l
T Age FA F

Given integers nand b, let N, , denote

the nummber of positive integars & < 100

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

[1). Thes which of the following

statements is corract?

I. Map =1 forallintegers g and b,

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

3. There exist integers a and b satisfying |

Hﬂ,ﬁ = .

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

X @ giftufow waffr ant o v 3 y
mrﬂamﬁﬁwmﬂm
o 3% @ ady v 9 oy

1w X awger ¥, @ U Hewr &

2 afg X dga &, O vl dea b
LORNAVER L W adsa b

4. o x HWeet &, S X\U WER 21

Let X be a topological spacc and I/ be a
proper desse opert subset of X, Pick the
carrcct statement from the following:

I. T X is comnected then I/ is connacted.
2. If X is compact then {f ix COm G,

3. HX\U is compact then X is fompact.
4. If X is compact, then X\l is compact,

gix ®HA T B R oA Ao

39,

41,

-]
ket
| ET]

F HwT A fEw R i A

1. B> oww A9 [-R, R W Hitwig &

2 Reocar 5off v = —p o7 3
%‘.‘T{'?sz Rﬂmﬂﬁg

3. R>o@u Al (—g,R) ¥ TEy
Filraita A o

4. R=nq,

Let R denote the rading of canvergence of
the power scries

_ ;kx".

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

2. R > 0and the sories CONYErEes al
x = —R but daes not converpe st
x = R.

3. R > 0 and the series docs not
convorge outside (—R, R).

4. R=0.

f:€ - CUR Faw o8 halfes wa
T

Imaae{ﬂ={wE£:EzEtﬁ'mﬁff{z}=w},

%

1. Image (F) & T fora &

2. Image {f) 7 W ¥ ¥ aredt 7¢ taw
B T ¢l

3. WiF wRaw # o afeaT 3 o
Image (f} 8 3Egwa &

4, imge{f}#sa#:m#rmﬁg
wreafea ¥

. Let £: € — € be a non-constant entire

functicn ang let
image(f) = (w £ € : 3z € C such that Flz) = wl.
Then
1. The interior of Image(f) is empty.
2. Image (f) intersects every ling passing
through the origin.
3. There exists a disc in the complex
plane, which is disjoint from Image {3 .
4. (mage(f) containg all its limit points,
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41,

41.

41

AW @ ulx,r) OF %o & 31 % PDE
Uy, — Uy =™ + 6, xeR, £ >0 70T
WINF TRYEE w(x,0) =
sin(x}, 0, (x0) =0 ¥AF xR & RAIT,
W AT FA Y, oE B TR g
T & Had W wawas gtha FTa
iﬁ T u( ) &t A=k

e""z(l +;e"i'2)+ (%ﬂ)
2. e (14 Len2) 4 (24
3. e (1-Jem) - (1)

e (1= o) - (59

Let u(x, £} be a fonction that satisfies the
PLE

Upy — Uy = £° + 6, 2eR, ¢ >0 and the
initia] conditions

ulx, 0) = sin{x), 2 (x, D} =0
foreveryx € R.

Heze subscripts denote partial derivatives
corresponding to the varisbles indicated.
Then the value of (E,—:—) iz

e (1 g )+ ()
2 e (i L) (£
5. (1t (22

ern(a-dor) - (1)

AT B uls, 1) Bt IvP ¥ degee

L §
Baia reRi>0

1, 0£x=1
o=y e
Al hm,_g, u(Lt) TR ¥
L e L o=w
3. 172 41

Lt u(x, £) satisfy the IVP:
dzu E‘ u

TSl xRt =0
_fl D=gx=xs1l
el D= [U, elsewhere,

13

43,

43.

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

WA B ) UF FE o (B @

mpig & o w & af wftol &
Eo ol

X 0|1 2 3
foob 12 |7 a3 LF_'
E oA ot RwEm siatt = Any

-1/6 ¥ AT X1 FY i
1. 1/3 2. —-2/3
116 4 -

Let f{x) b 2 polynomiat of unknnw
degrae taking the values

x 0 [1 [2 |13
S 12 |7 113is

All the fourih divided differences are
—1/6. Then the coefficient of x7 s

1. 1/3 2. =23
3. 16 4. -i
o fiw waew

Jiy] = f (L - y)idx

i) {yﬂ?[ﬂ,?]:ym Cl

¥(0) = y(2) = 0} X aforia &) Hny
AR ¥ y, svF T
EAAFG gAY oy, FAEE

I. Wmmfﬁg{mmiﬂt}
2. & FI &Y (comer point)

3. ﬁr#mmﬁg[mmﬂpﬂim}
4. ®§ 3 W Y (corner point) R

Consider the functional

2
1o1= [ -yyde

]
defined on {yeC[0,2]:y s piecewise C*
ad y{0)=y(2)=0}) Let y,be a
minimizer of the above functonal. Then
¥p has



45,

43

1. a unique corer point

2. two corner points

3. more than two comer paints
4. no corner paints

iz

xZ

2
Fad o b oV AW &

fu — X+ ) )dt =
n

1. 2e¥? 2 {fe’
3. VzZet' 4. 2¢
T g is the solution of

¥ xz

[il —x £ t)e(t)dt = o

&

then @{+2) is equal 1o

1. VZe? 2, f2e?
3. v2e?? 4, 2e*

wF fisim & et & 53 oooEw m

Zawmel oy o fAen w1, FeEs

zrw frm fam ¥ A S iR R

i w1 A k & @ ax & uias

=1 T 7 foufdw 7= v B ot

# & ok ¥

T = 1m(r? + (r4) } wr v = Lk, wrt

wr=Law §=2 ¢ v e

gl da Refaf@a & #laa = wl

&

1 r U Fwss fadan

2. 8 U TR fduew Al R

3. Bt afr ¥ g o2 F A P
1w ¥

4.#@?@#&1{1?:—&&«7%%
W ¥

Consider the two dimensional metion of a

mass m attached to one end of & spring

whose other end is fixed. Let k be the

spring ¢onstant. The kinetic energy T and

the potential emergy V of the system are
given by

47,

47,

48,

T =im(#2 4+ ()"} andy = 1ar?,

where + = &
et

Then which of the following statements is
correct?

T. ris an ipgnorable coordinate

2. @ is not an ignorable coordinate

3. 728 remains constant tkroughout the
maotion

4. rfl remains congtant throughout the
mokion

oy waFe BT

(cosx}y" + (ainxly' —(1+ e Yy =
o vee ()

F U ET y{x) T y;(x) ¥, TBA
¥ {0} = V2,7 (0) = 1, y:{0) =

=7, piy =2

Woxm 2Ty () T () FT
et o

1. 3+/2 2. &
3.3 4, -2

;o di . .
and &=d—fvﬂthtast1me.

[Fy, (x) and yo(x} are two salutions of
the differential eguation

(cosx)y" + (stnx)y — {1+ e‘xz]y =
o ver (2)

with y3 (D) = ¥2,71(0) = 1, y3{0) =

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

1. 342 2, 6

3, 3 3. -3
ot i dw

X = x =2y +y*sinfx)
y'(8) = 2x — 2y — 3y cos(y?)
F wifaE ©g (0.0} ¥

. Ty g

. R amEfl

. wr P e



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

x'(1) = x - 2y + y*sin(x)
¥(£) = 2x — 2y — 3y chs(y?)
isa

|. stable spiral point

2. unstable spiral point

3. saddle point

4. stahie node

init-4

45,

49,

4-CH

e wiEeWE T oW IR ST
IRFETTH 4, T4, K ey gfeor
F A weolad Timor ugufy 4,
AR AT ae & AR T A wfhw
¢l Rv v g (sample) & 3uR W
ol girdls & pAw 005 WER B
PO ug =T IR OT®OH, %
e gz N, DR K, F e T
= AW 10 T W Foaw -
T g ol pa e

1, 0.05 ]

2. <0.05 -

i
3. 005 -
4. = .05

To test the hypotheses H, sgainst H,
using the test statistic T, lhe proposed test
procedure is nat to support H, if T is
targe. Baged on a given sample, the p-
value of the test statistic is computed to be
©.05 assuming that the distribution of T is
N(G, I} under Hy. If the distribution of T
under Hy is the t-distribution with 10
degrees of freedom instead, the p-value
will be

. 0.05

I
i
2. < 0.05 :IG"E
3 0405 ——
1)
4 = BO0S

AT B () G ya) e (B ) R
R Waw w2 F awEdd e R g
n WHIOT & ITUR 9T 7R O 1, yurww

i5

s1.

5l

womw ¥ e o @ sl ow osoe @l
- .
l.a;,zumrﬁmnit n=i
Lo A E oL 20
Lp=lwamdt el
A R=1WaTHE n,=1

Let (xy,00). (k0¥ {2, 0) be n
independent observations from a bivariate

continuous distributien.  Let 1, be the
product moment correlation coeffician
and r; be the vank corrclation coefficient
vemputed based on these n observations.
Which of the following statements is
correet?

i. 7y =z Oimpliecr, = 0

2.z 0implicsm, =0

I =1limphssr =1

4. 7, = 1impliesy, =1

Rl vl wfew v =0, 1 9 4+

& (SRR (= 1,2)79 V=8, — &+
g (AR { = 3,4) W Foaw £ =gF
oA ¢fs AT EAW izt 4
FRT E(g) = 0. Var{z)=n? >0 Fu
By.... & € R.Fv e & & sla @ wahy
theleT W &7

1. 8 + &

2. 8, — &,

3.8+ 8,

4. ﬂl+ Ez"l"ﬂs

Consider a linear model

Yi= +8,+ g fori=1,2and

¥, = 8, ~ 83+ & for | = 3,4, where
&/'s are independent with E(g;) = 0,
Var (gl =o2 > 0for i=1,..,4, and
;. ...83 € R, Which of the following
parametric functions s estimable?
1. 8 + 6,
2.8, — 8,
3. 67+ 8,
1.8+ 8+ 8,



52. 8R X~N,(0.0) W A, vF ThET

53

¥EF R R U = kep B A
it A dsw arsm g b

i XAx X
"Xx  plkE
r'.alxh__ k
xrx r=k kp=-k
Xax & p)
X Beta (z’z

xXtax k p-k
T Bf'ta(in i

.2

3

EEX ~ M, (0, 1) and 4y, B2 an idempotent
mairix with rank (4} = & < p, then
which of the following statcments is

PPSWR SRasd R & IvEm o
N(=3) % o84 & & vF n {22 35K
F oF wfamd (o) A s & s
B o raed Foow s F Tae e &

WEFET p & 0<p<lvi=
1. ....Np H‘IT Ei":lpﬂ = 11
T WHRN WA 1,

Ld-pP-pi+ o+ p)"

2or={;+ Ff‘ﬂdﬂ_{}n

3ot=(-pgn (1- 5 ~ (o + p)"
1= 0= p) - (1~ p ) 4 (L—py - p, )"

A sample-of size 1 (= 2) is drawn from 2
population of ¥z 3) units using PPSWR
sampling scheme, where p; iz e
probability of sefecting i** unit in a draw,
B<p <1¥i=1i..,N and

Eﬁql}! =1

Then the inclusion probabifity Ty is

1 1—pf=pr+ (o + o)

21— (m+ pr—piw )

3 1=~ p - (1=-p) ~{p + o)

. 1-{1-p)"- (1- Pj}“*'f'f o P;}"

54,

55,

55,

Freh 24 o0 & 2 =% 7 teeT ABC
ur p ¥, Rl v = F Bl
TR H § ’

@, b, c,ad, bd, od, obe, nbed,
Praiafaa & & &t a7 i dfm o

i, ARG 2. ABD
3. BCD 4. ABCD

Tn 2 2* sxperiment with two blocks and
fuctors A, B, € and D, one hiock containg
the faltowing trealmeit conshinations

a, b, r,ad, bd, cd, abe, abef, Which of the
following cffcots is confonnced?

. ARC 2. ABDR

3. BCh 4. ABCD

fror gag 32 O 2 3R v o
T CTH SFERTRIER EEY 100 Ut 70
W ot T o @ weI oW T oA £
afy Rt R wae & oo0 ¥ gwe 1100
T F AT IE AT NS W oA ad
e & v Rriah & T HE
520 & & sW oMM X AT ard oo
EGIEEE R g oo A T T
{eonditional distribution) F41 ¥

b Boiesan (206)

20 Perisaon (L)

3. Emomial (SEG,E)

4

. Binominl (52-:1, %}

In 2n zirport, domestic passenpers and
international passengers arrive indepen-
dently according 1o Poisson processes
with rates 100 ane 77 per hour, respect-
ively. If it is given that the total number
of passengers {domestic and internutionat)
armiving in that airport between %:00 AM
and 1E:00 AM on a poticufar day was
520, then what is the conditiona! disti-
bution of the number of domestic
passengers arriving in this period?

L. Poisson {2000

2. Poisson { 100)

3. Binomial (520,32)
4. Binomial (520,%)



56. AW X z 0 (0, F.P) W UF Triiew

56.

57.

ST

58,

4-C-H
5/27 CISRM8—4CH—2

WERES e e =1 e
A€EF UF UL ¥ ey A
<P <L T H (0,7 F fav e

*d F ar oy awm wifdear A a

i S g

L QB =PAn® YVREF

2, (B} = P{AUR) YEEF

3. Q(BY = B{XI,) YEET
_(PLAIBY  IfP(BY>0

4 Qa) ‘{n if P(B) =0

let X220 be a random wvarisble on
(LF Py with EQX} = 1. Let A € 7 be an
cvert with 8 < F{4) < 1. ¥Which of the
loifowing defines another probability
measire on (§1, F)7

L 38y =pPlAan B YBETF
2.Q(B)=P(AUB) VvHEF

1. Q(B) = E(Xi,) VEefT
_(PAIB)  if P(E) >0
4. Q(8) = {n If PLBY =0

Ao 3 XAW Y i dIefew ar
S & (0,4) 9 TR B9 X 0T B mw
PIX>YiX <20k

L 2.

4.

ot
[ENEEE- ST

3.

Let X and Y be . {, d random variables
uniformly distribuied on {G, 4). Then
B{X =YX < 2¥)is

i. 2

4,

i f b Gl | 4
[N LR W

L
o

AW T (X,} oF At fa e o
sErud § A foraer dweor e
ey (i)

|

¥l au O X d wr W o v B
Lo fx.) s &

| R - B Y
b T

N T TN T
[~= TR P A

58.

59.

6l

2. (X} et ¥
3. X, ) oF Tor i s &t

FeHT AEr &

4. {X.} Fr v Faeidiy g &

Suppese (X, ] is a Markov Chain with 3
states and tansition probability matrix

L L
3 1 13
11 ,
: a2
0 o i
Then which of the foliowing statements is

true?

i, {X,} is irreducible

2. {X,.} is recorrent

3. {Xn} does not admit a sustionary
prisbability distwibution

4. {X.} bas an absorbing stare

AT f&6 X Cauchy(0,1}. 74 :—;fa:r Cr i

I. Uniform (0, 13
2. Mornal {0, 1)

3. ZRTeEEr (0, 1)

4. Cauchy {0, 1)

Suppose X~ Cm.t;ih}r{[}; 1} Then the
e . Tk,

distribution of s

1. Uniform (0, 1}

2, Nomal {0, 1}

3. Double exponentiat (0, 13

4. Caechy {0, 1)

QAT 0.8, 0.71, 0.9, 1.2, 1.68, 1.4. 0.88. 1.62
Roae & ot B monr a0 (9 —0.2.0 +
8] TN — oo < 8 < w0 9 wied oy a5 )
¢ % Biv B/ & ¥ Fw w weiTs

Harlaa e &7
1. 0.7 2, 0.9
3 11 4 13

Given the observations 0.8, .71, 0.9, 1.2,
1.68, 1.4, 0.88, 1.62 from the uniform
distribution on (6 —0.2,8 + 0.8} with
— o < @ < o0, which of the following s a
mizzrimum likelihood astimate for 72

| I+ B 2. 049

3 1.1 & L.3
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&1.
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62,

62,

4-C-H

A I fB2 - BA TR W §
Fl. ) = (£ + 3y - 18x — 129, x + ¥)
& mr P I ¥ IR s={(n e
RE: f FOAA: SEONE 8 (x,y) 903, &
1.8 = RA(O,0Y)

2.8, R fagad

LSRR A E

4, RS oty &

Let - 8% - B be a function given by
fla =0+ 3092 —15x—12p.x +
y) Let § = {{x,3) € B2 £ is focally
invertible at (x,3)}. Thea

1. § = R{((0,0))

2. §is open in R*

3. 5is densein 7

4. BE\E s coumtable

X = N, Uaten qOiEl 7w @
X 9T metrics d;, d, 97 T FE,
dyfm, m)=fn—n|mn X
dz(m,n]=ii—ﬂ,m,n e X

TfE X, X, T i aAtk
{X.dy) (X. 00 % wdvr g, o

X, Yo g

2 59T

3. X, doviEar wieey &

4. X, wqdaar sRagy ¥

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

dy{m, n) = |$—£].m,n X

Lel X,, A3 denote the metric spaces
{X, dy}, (X, d2) respectively. Then
b. X, is complete

2. X5 s complete

3. X, is totally bounded

4. X7 is totafly bounded

ig

63, T:R* - R H U W wfafey At o

64.

TP=T—1, ® T &0 30 Bra # 4
BN A U TET B

I T ogehaefiT &

2. T - I, SRV ) &
3. T Fofaw il anr
4 TS = =iy

. Let T:R" -+ R™ be a linear map rhat

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

[. Tisinvertible

2. T =1 is not invertible

3. T has areal cigen value

Qi —ia

0 =2
3 4
4 47
I 1

S R

[ L =R |
i

{"-.-"IC-‘-'HH

b1=

e ks L e £ G b

a
T by = ;]mm
3

T B A I 9 @ T owe B

{. ZW0 O MX = b, AU MX = b, WHEFT ¥
2, Zt dF MX = by and MY = b, GG &

3 AAME = b, -, FAT Y

A OF ME = b, — b, HETT B

2 03 2 0 -2
_1¢ 1 06 -1 32 4
Letd=10 0 1 0 4 4
T 1 1 0 1 1
& 5
Bo— |t 1] . :
7= 3 and by = a.rhmwhichﬂfﬂ'lﬂ
4 3

following are true?

§. both systems MY =P and MX = 5,
are ineonsistent

2 bothsystems MY = by and MX =,
are congiztent

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

4, the systerns MX = by, — b, is
inconsistant



65. M=I2

L=

66,

a6,

4-C-H

b7 e
Mﬂftﬂ%&ilﬁm%mmﬂa’rﬁrm
H A #la & 49 850G 87

1. M HF0eE &S (X - DX +4) ¥
2. Mmralﬁ‘maang{x_i}Z{XM}Q
1. M Rl (disgonalizable) S8 &
4 M7 =_(M 43D

T -1 1
LETM=|2 1 4].Givenﬂiat1is
-2 1 -4

an eigenvalue of M, then which amonyg the
following are correct?
. The minimal polynomial of M is
(X = 1)(X + 4)
2. The minimal pelynomial of # is
(X — 13X+ 4
3. M ixnot diggonalizable
4. M7 =2(m +30)

U A avatys ey o T

FifwRy oo (-t E A e #

# HEr R sifte

1. A ¥ET&a. Bed=g &

2 ol 4w wfdass ague (F - 13 A
A famoiefra &

. AT T fTRerO aEuE (v - 1)° %

4, T A% %au o T w0 @ o
(A — 1) fawdeha &

L

Ler A be a real matrix with characteristic

potynomial (X ~ 1), Pick the correct

statements from below:

1. A is pecessarily dizgonalizable

2. If the minimal pobymomial of A i3
(X — 1Y% then A is diagonalizable

3, Characteristic polynomial of A? is
(X —13®

4. If A has exactly two Jordan blocks,
then (4 ~ 132 is diggonalizable

19

67.

67,

G4,

68,

At & p R 3 ol g
aEas AU W sgar & ARy
TATE & TG =ple+ D +p(x-1)
v s R - W
frag w1 P, ¥ AFT WYUK B =
{Lxx% % & o H 3Emg T e &
Tt 7ot 4 g el B2

1, detT =0

2 (T=-2 =W (T~ 212 2 0

- = 0wieAT -2 2 0

4. 2 WEEAT 4 9 HIAEOE wa §

Let £y be the vector space of polbynomials

with reai coefficients and of depree at

most 3. Consider the linear map

T: P; -» P defined by
T(plx))=plxr+ D+ plx— 1)}

Which of the following properties does

the mamix of T {with respecl to the

standard basis 8 = {1, %, x% 2%} of F,)

satisfy?

l. detT =06

2T~ =0bu(T-211 =0

5. (T2 =0bt{r—-2% %0

4, 2 s an cigenyalue with multiplicity 4

Axr & M = nun gf&D FTER &
faa®r e {mank] Lbk=n & TR
A OM &1 v HP e A g, v
W Ay & HId Mu = Au E'.’f. or

frost 3 & S & F=@ 7= §?
i, rank {(M-Adnu" = k-1

2. rank (M- duu') =k

3 omnk{M-Auw'l=E£+1

4. M = Auu™)" = M" ~ A"un”

Let M be an n x n Hermitian matrix of
rank fo, & # 1. 15 A == 003 an eigenvalue of
B with coresponding unit columa vectar
v, with Mu=Au, then which of the
following are true?

i. rank (M-Auu™) =&k —1

2. rank (M-Auu™) =k

3. raok (M- Auut =k + 1

4, (M — Auu" ) = M™ — uu”
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0.

4-C-H

B v wipnfta w4

W v = (x,2,), W = (1, 9,) ¥ GAY B2
HE, Bluw = Xy X ¥a — Ly +
txyy ®, T A B v, = (0@
W={reR:8{y,v)=0lL.dgw

1 R® & ITuAR a8t

2. {000} % T0eT ¥

3 oy-3mET R

4,000 T (1, ¥ EFT e At e i

iJefine a real valued function B on B2 x B2
as follows. If v={x.x) w=(y;,¥)
belong to RE define B(u,w) = xyv; —
Xy ¥y = AWy +4azy;. Let vy = (1,0} and
let W = {v € B%: B(vy,v) = OL Then ¥

{. is not 2 subspace of R®

2. equals {(0.00)

1. is the y axiy

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

R 9T %o afdedr wat

Gii{xy) = xy

(2. 3} = 2%+ xy + y2

Qalz.y) = 27 + 3xp + 2y?

W faar) A # ¥ wd Rt @ aiE
I G @G To 8
LA
3TN A E

3 Y g

Consider the Quadratic fonns

Qi {x. .}'r.} =Xy

Qalx, ¥) = x* + 25y + y?

Galx,3) = x + 3wy + 232

on B, Choose the correct statements from
below:

l. @y and 2 are equivalent

2. B, and {Jz are equivalent

3. o and @5 are equivaient

4, all are equivalent

71,

TL

i

mﬁf{%}nzimmﬁm

e & 3 Tt ol w depe www

(-, =0, n>1 & By

(@D ftges] < 0L 188 2 > 135 Ryw

e F ¥ #h a@ w wrevmw gy

w7

1. Foate, B F 300RT o gy

2. Tastty Y0 H wifAfET B

3. Eneaaty, ¥F (AR S0 S5 &
BT ¥

4. T fu,yl ﬁ:-h;i,ﬂ'ﬂl Zsns13

F v a7 3,,, u, UF FOTeES

aratas wea
Let {u,}..; be 2 sequence of real
humbers  satisfying  the  following
conditions:

(M(-1Yu, =20, feraln> 1
Dt} <8 foralin > 13

Which of the following statements arc
nesessarily truc?
1. Tne1 ty does not converse in R,

2. Barts Un CONVETES t0 Zero,
3. Eaa13 Uy, converges to a non-zero real

number.
4. I fuy,_y| f:'—‘gﬁ, ferallZ=n = i3,

then Y., ty, is 2 negative real number.

A f S aEE e B R A R

FiA W 5T o B

1A s N fomE g o v o g

209 S8 N & urcoves (weheen o
a@ sy

3 AIRNE 5 & SawenT gt @ ST ¥

4. A NA 5 7 o (e B
ar, 5 rf
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Let 5 be an infinite set. Which of the

following statements are true?

1. M'there is an injection from § (o #,
then § is countable

2. ifthers is a surjection from S o i,
then 5 13 countable

3. If there is an injection from N to S,
then 5 is countable

4. Ifthere s 2 surjection from M to §,
then ¥ 15 countzble

HET 5/ ¥HIoq At & ofae wa
A frad § MR - 3w dEw # op,
# REr §, S p, = 2.p; = 3.p, =5, 70
= Ty

S={s, =pops ~pymENn2=1), g8 Rw

A FHa.ar a1 wsg 2
PosupF=oon

2. limsup; . 5y = o8

3. inffS<wedinf§ =1
4. Uminf, .5, > 2

Let p, denote the n-th primc number,
when we enumerate the prime numbers in
the increasing ordet. For  example,
py=2,p; =3,p; =5, and so on, Let
S=1{8 % Pnos ~Paln € W.n 2 1},
Then which of the following are correct?
L sup§ =0 -
2, limsupy o 3y = oo
J.infS<wandinfS=1

4, Hminf,_ .5, = 2

R ¥E09 (0.1 R n = 1% fiv fes

T ¥ HFEA W Ran w5

fule) = s ga () = -2 & it

T e *Y

) IFR Lo} TRHAWT. (0, 1) 9
Hifraia g &)

{IDITFEA {g,} TFHAEG: (0, 1) 9T
Fhafa o &

GEN

(D EE

(AT ¥

S FEEE E A naew ¥

. (1) & On 2t mer §

i L R} e

.

75,

75,

Fornn 2 1, consider the sequence of

functions

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

open interval {0, 1). Consider the

siatements:

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

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

Then,

1. {1375 true

2. (1 is false

3. {I) is false and {11} i3 true

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

AW [0.1] (£} SO awwRE e

TET F ST B W F I XA L

(A) ¥ & B, {£(x)} TF EWEAA g ¥

{B) I FA [f,} 0 & vhEaw AffmRa
glar

T gn(x) =2 (1 filx) wreR

A

L. supnorm & HaY H {g, )l &

2. {g,) TF-TART FRED ¥

3. (g} Ticen AW &Y, oF
IR e B

4. IM 08N G
lg{x)f =M, vne¥ ¥xeR

Suppose that {£,] is a sequence of
continuous real valued functions on [0,1]
satisfying the following;
(A} vx € B, {f;(x)}isa decreasing
sequence.
{B) the sequence {f } converges
untformly 1o 0.
Let gn(x) = By (1" flx) vaER
Then
1. {g.} is Cauchy with respect to the sup
noTRL.
2. {3} is uniformly convergent
3. {gn) need not converge pointwise
4. M > { zuch that
lgn{zll =M, ¥YreEl vrelk
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afy jr:[;.z]—ruwﬁimaﬂmam
g ar g e T 8
gilx} = flx}+ f{ifx}x €1,2.
1.2]% U BWa P ot R 7Y g
& I-OAnrR wy at-faer 9o Wy
U(F, g) BRI L(P, ) @ R T, &
1. Bl 3 £ E R

U{P,g] = L(P, g) e merar &
2. e TugwEa £ & e @t

(P gY# L{P.g) = T &
3. UPg) 2 LP.g) BT f $0 8t g
4. U(P.g) < L(P.g) BT f & o 9%

Given f [-:- 2] — B, a strictly increasing
function, we pur g{x} = F{x] +
f{1/x).x €[1,2). Consider a partition P
of [1,2] and let U(P, g} and L(P. g)
denote the ypper Riemann sum and lower
Ricmann sutn of g. Then

I. for a suitabie £ we can have U(P, g} =

L(P.g)
2. for 5 suitabte f we can have U(P, g} #

LiP.g)
3. U(P, g) = L{P, g) for all choices of f
4. U{P,g) < L{P, g) for alt chaices of

f3(0,1) F AEAEF AW WA

HAFIATT B T T g = £ +if, T2k

£ =—1§ aur £ & 94T T £ &)

BE0.DF f ¥ 2 IeHeaT Gy B

Al famr & 2+ A avAen e

ey g

I. ¥ gla) » 0, & g aImwafaw Igr &
TR HETAH & P WUEE o« W
R FIET ¥

2. °4f& gfa) » 0,4 g areataT rar wr
fra aidea & R sdyma I
H e 9 9 T

3. X gla)g(b) # 0, & gla),g(s) F
firg om & 1y

4. WE g{a)g(p) = 0,99 gla), g(b) ¥
e Badm &

X2

7.

74.

78.

Let f be a real valued continuously
differentiable function of (0,13 Set
g = f+if, where i? = —1 and f' is the
derivative of f. Let q,b € {0, 1) be two
consecutive zetos of f. Which of the
following statements are necessarily true?
1. If g{a} > 0, then g crosses the real
ling from upper half piane to tower hatf
plane at o
2. If g(a) > 0. then g crosses the real
tine from lower half plane to upper hailf
plana st a

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

4. IFgla)g(hy = B, then gla), g(b)
have opposite signs

A W AT T nxn ¥R
A TF ®od PR xR o R &
Fix,y} = {dx.y) & 9tmBa =T =@
{x.y} x OuT y Hmﬂmﬁ?i e
DF(xy) # (x,y} 5T F & IGFTT 50
F R xR o R F WS wwae E
od

U x 0, TWOF(x,0) 2 0

. MEy# LAT DP9 =0

0T (x,y) = (D0) &R DF (2 % 0
.?lﬁx:ﬂm}r=ﬂ,ﬂiﬂﬁ'(x,yj={)

- "I T R U T

Lei 4 be an invertible real n % 1 matrix,
Define a function F:R® xR™ > B by
Flx,y) = {Ax,y¥} wherc{x,v} denotes
the inner product of x and v, Let DF(x, )
denate the derivative of F at (. ¥) which
is a linear transformation from B™ x
&" = K. Then

L Hx e O then DF(x, (0 %0

2y 20,then OF(0, ¥} =0
3. 1F(x ¥} # {0,0) then DF{x,¥) = 0
4 fx=0ory=0 then DF(x, ) = 0

8/27 CISR/1B—4CH—38
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Frelt o wAE 6 & T Ay Fr 6 #

FEHRIFRAH = oy A F e &

vHElF e af

I A% ¢ TR B, ma Awe
TR ¥

2 "G ouafs &, 7T AwG) afbs

3 AEGHAT R, a® AwGyaFE B

4. T AWG) FT AuH) &7 Tored Fwt
Sl Gaur H 2 WA e, ov G ot
H & gasdr §

For any proup &, let Au(G) denote the

group of automorphisms of . Which of

the following are trus?

[. If G is finite, then Aul({3) is finite.

2. If G ts cyclic, then Aut({3) is eyclic

3. If Gis infinite, then Aut{G) iz infinite

4. If Aut{(3) is isomerphic to AugH3,
where G 2nd H are two groups, then G
i isomeorphic to H

G & T aor ae wap AW @ o
YA YOS moa o o F BT o6 # M9
¥Yaug g o o K T order(g} = m,
order(h) = n &7 order{gh) = r. 39 foreeT
A4 =N A Fud WaveE: B &

1. G 3w |Hg & g

2. ¢ afe wag aft g awar

3 G#Slﬂ?—!ﬂ'g’{inﬁnil&lymany}ﬂﬁﬁ?

IR &
4. G TS wAF & g

Let & be a group with the following
property: Given any positive integers m, n
and r there exist elements g and & in 7
such that order(g) = m, orderfh) = » and
order{gh) =r. Then which of the
fellowing are necessarily true?

I. & has to be zn infinke group

4. & cannot be a cyclic group

3. & has infinitely many eyclic subgroups
4. ( hasto be a non-abelian group

23
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82,

83,

A= B 8 TR T el + 1) B

i & wf Fyer o

I dime R =3

2. & EE-EF 2Y warE st ¥
k% Rmmmgvmgauiﬁwm}g
1. {x) R #r 3fes Tommed ¥

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

1. dil“c R=3

2. R has exactly two prime ideals

. RizallFp

4. (x) is & maximal ideal of B

flx) = x" — 105x + 12 7ol &Y for % &

R & T ol E

L @ 97 f(z) Tgarhs §

2. ar qoits m ¢ 5w v fim) = 105

3. 0@ it m i ToeF BT foad =2

4. f(m) Tl 3 qoftes m & Biv avrsg
o ag &

Ler f{x) = x7 — 105x + 12. Then which

of the lollowing are correct?

. f{x) is reducible over §

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

3. There exists an integer t such that

fim] =2
4, f{m}is not a prime number for any
integer m

m#ﬁia=5u’fEEHﬂTE=e.rp(%).

A BF K = Que). B T & & 58 st

=

1. Cofl & WA o}, 0F TR
alK)=KaW oc=id

2. CH BT wErR o 09 R
K=K

LT SRR REr csr me 2
Frocraw £ £ g7 o swelEr
aﬂ?ﬁ'ﬁ'd{K}EE

4. K 1 W9 87 wAEnk o & v,
olwé) = af
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Lcta=ﬁeﬂmdf=exp(zg-f).lﬂt

¥ = Q(af). Pick the correct statements

from below:

1. There exists a field automorphism o of
CawhihatoK)=Kand e = Id

2, There exists a field automorphism & of
Esuch that 6{K) = K

3. There exists 2 finite exlension F of §
suchthat K € F and oK) = F for
every field automeiphism o of £

4. For alf ficld automorphisms ¢ of X,

o{al) = af

A B X = {(x)eux €401} AWM iz
1R wafs ARE 4 00) =
Fialxi — 341270 AR f1X ~{0,1] a8 Toa
BT flnhe = Inia2™ wRERE
AT R & T A EE U g

| Fee &

2. f onto &

3. f onedo-one #

. rRgy

Let ¥ = {{xp)izix; € {B8,1] foralti = 1}
with the metric d({x}, (v))} =

Yozl — 91275 Let £:X -[0,1] be the
function defined by f{x,);, =

Fiiz1 2,27, Choose the comect staternents
from below:

1. £ is continoous

2. [ is onta

3. 14 one-to-one

4. fisopen

At FPR o1 v IwEEedT 4 & oS
A=lgy B, & qu war ¥ SR W
nzl F WK, R Fow faw wew
Ao b s dd s e o
L AR Hiwa dqeaT ¢

2 AT ¥

3. AwvErT ¥

4. A RATgua ¥

85,

87.

a7,

Let A4 bea subset of R satisfying 4 =
Mngy ¥y where forsachn 2 1, ¥ isan
open dense subset of |, Which of the
following are correct?

1. A i3 a non-empty et

2. A is countable

3. A is uncountabls

4 Aisdensein R

B 39t ¥y o AnF Ay
H={e=x+iy:y >0}
zeHF AT B & Qg0 &

b

1 1
l.;‘EH Z.EEH
- ¥
3';1-_1EH 4, 2:+1EH

Let H denete the opper haif plane, that is,
Helz=x+iyy>0}
For z € f, which of the following are true?

1 leH 2. SEH
x &
-r I

* ek “macH

AW T £ C - o Tiaite owT & oW

e fdsaammod &

L e zec F RAC |fi s, 7
FCAIHT MY E

2. & fontogt, Y TR flcosz)onto X

3 4R Fono BY, & R FleSomo &

4. T £ isone-cac &, & oA
fiz*+z+Doneone &, -

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

which of the follewing statements are

true?

I IEHf (2} < 1 forall z € C, then f' has
infinitely many xros in G

2. [f f is onte, then the function f{cos z)
iz onto

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

4, [f { is one-one, then the function
f(z* +z + 2) is one-one
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qUT g(z) = e* z ¢ O B9 &F |
P A et w2 [l §r

L Myl f(2)] = o0
2 Mgy lg(2)] = oo

LMz eC|d SRR RS>0 ¥ AT

Ty &

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

Consider the entire functions flzy=1+

z + 2% and g(z) = €%,z £ €. Which of

the following statemenis are true?

L iy, ol (2)] = o

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

3. 77z € €:)z] = RY) is bounded for
every R >0

4. g7'({z € C:{z| < R}) is bounded for
EvErY 8 > ()

7 FE W g

1. mnzﬂﬂ?ﬂﬂ‘ﬂ!mm?

2 mnzd 9 ISR T ¥

1 w0 ST tanz # RBew Rt ¢
4. w0 T tanz & SRAGEA Prfirrer

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

2. tan z is a meromorphic function on €

3. tan z has an jsolated singularity ai o

4. tan z has a non-iselated singuiarity at oo

MW a) <ay < < 0y, BY AU OF et

e w1 qofw @ B 1 <q, < 100 Fsh

i=12,..51 % fv) o0 BT & o wim

# BuT H

(B - = 1€i<j <51
R g, F oo, ¥ Rnfea a1 g &
T iy g

e P 15151 98T q s
yofer &

3% E s 12/ <5158 o, W

i &
A VH E< b R g - g 51

25

W Letg, <a; <.« tisy be iven distingt

naturzl numbers such that 1 = a; = 100

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

following are correct?

L. There exist { and § with 1 < ; <j=5
satisfying a; divides a.

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

3. There exists j with 1 = J=51such
that 4y is an even integer.

4. There exist { < J such fhat

la; = ajl =51,

Unmnit-3

.

91,

A B EE ufx,t} RtHs sawmy

FHAFOT (PDE): wtuy, =1lLxeR: >0,

mmﬁmu(a:,tj=éﬂﬂ‘¥i§w

mt,ﬁamﬁmmm{wm

FH

. & T EA E

2 AT ¥

1. U A WA ga ¥

i T B F IO @ 38 o awetone
T 35 O Hawae wf ¢

Let u(x. 1) be 2 function that satisfies the
PDE : w,+uu. =1,x¢ B.t>0, and
> - i f= t

the initial condition u(?*t) S Then

the ['VP has

1. only one solution

2. two solutions

3. an infinite number of solutions

4. selutions none of which is differang-
iable on the characteristic base curve

f:[n,i]-rm.uaaﬂfaﬂ#mﬁmﬁg
flx)=x. & 79 & IR Hag sgasa=ig
FHA HE R NT v, £ (0, 1) ¥ faw
W xu+1=f(xnlwmﬁﬁﬁﬁ
nz0 8

AR L = maryereyif (o), A Bwer # ¥
T & 7 &

L 3L <1, @a,. v W wRORE g
Lox, WNERNE AT Y o T AR L g
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I AR ep =2y —x, W e, | < Lle,| & 9. Lov ulx) satisfy the boundary value
: probiem
AT
S ﬁ u"+ u'=q, xe(,1)
4 WL ') =0, FE >0 & faw (BVP) 2(0) = 0
lews| = Che ? u(1) =1,
92 Let f:[0,1] - [0.1] be twice continuously S, the finite bt
differentiable function with z unique fixed approximation to (BYP)
puint f(x,} = x,. For a given X €(0,1)
o ‘dﬁf th .t ﬂﬂﬁ = X for -1 AL, -1 [E R ot ] .
¢ ;ﬁﬂ € ers Xne1 = f{%q) fo il Uy T::,*”J ok H‘“; =0,fj=1,. N1
IFL = Maxtyern s If(x )L then which of A i :?
the foilowing are true? N
VOIPL < 1, then xy, CONYErLes to X, Here U is an approximation to u(x;)
2. x, converges to x, pmwdef:ll. =1 where x, = jh,j = 0, .., N is a partition of
3 il;hc clrrf;fre:! fa = Zosalshes [0,1] with & =1/ for some pOsitive
Ll " : . :
4L () = 0, then |yl < Clen|? :::-,Eﬁ-i;‘f. Then which of the fallowing
for some € > 0 1. There exists a solution to (BY P}y, of the
form ) = ar/ 4 b for somea, b € B
; fa gfrhmT TWAETT } .
B B i) ik withr = Iandr sanisfying {2 + A2 -
I r+(2-h) =0
ot =0, x((1) = n
(ave) (D) = 0 2. U = (rf ~ 134 —1) where »
w(1) = 1. satisfies (2 + )P — 4+ (2— 1) = ¢
and r#1
; . 3 v is monotonic in x
BT T B nve) B AR dw 4. Uy is monotonic in f
Fleawed . fan wt
M. y(D)=0,y(1) =0 mm‘;‘rgq

UHI‘:"!—I - u"r.: LoN=1
z
=10

e =1

[+

r-"g'ﬂ. LA -1 +
{EVFJ;.

U T 9T w(x,) & sfwwoTt ¥ oaw

N=ff=0..N [01] & fEEs ¥

mﬁ:h=1fﬁﬂ'ﬁiﬂwifﬂm'{ﬂﬁ'¥

GIECRC S R ik BT

. (B¥P), ™ FT asch & R
h=ar' +bF TT W g E TG
MBbERr+1 ﬁﬁ,r@ﬂ@'ﬁi
T B2+l = ar 4 (2—R) =

2 U= - et — 1) SiRE - 5 R
FEA 240 — dr 4 (2-R) = D
T el '

Lx Al ty

4% ol &y,

4-C-H

TEAE Sy} = L - (v) ] dx
W B9 7Y @AY WA oF W g wA b
Fod s & qRdtda d=m &
Rt v oyfe amiaea ¥ aw e &
T T T wum w B
LI AR T Ak # A =0
T THH &
2. % W wfadT wiET aww g
s.mﬁmqﬂﬁﬁﬁzﬁgﬁﬁﬁ
awT
4.3r-‘-i$rm§ﬂﬁ?rmﬂ?
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Consider the functional 07,

I = 107 - (7] dx  subject to
¥(0) = 0,y{1) = 0. A broken extremal is
2 continuous extremal whose derjvative
has jump discontinuities at a finite pumber
of points. Then which of the following
Statements are troe?
L. There are no broken sxtremals and
¥ =0 is an extremal
2. Thete is 4 unigue broken extremal
3. There exist more than one and finficly
many broken extremals

4. There exist infinitely many broken 97.

exiremals

¥Ox) = "0 = y(1) = Gy (1) = 6,
e H4 TC FeTh

1y = [[7200%y - (37)? ldx & w1 &
I ox® + 23 — 357

2 x% 4 4xt = 5xd

Lox¥ Pt 248
4

. x5 4 gx® - gy?

. The exiremais of the functional

B = §)1720x%y — (") Jax,
subject to ¥(x) = ¥'(0) = ¥{1) =
0.y'{1) = 6, are

1, x% 4+ 2x% — 32

2, x5+ 4xt — 51

X at— 227

4. x5 4 4x% ~ g2*

If
Pplx)=1—2x— 427 + ["I3 4 (e — £) —
H{x — t¥] p(r)dr,

FTEA ¢ B, A pllog2) T &9 §

L. 2 2.4

3.6 4.3

IF ¢ is the solution of

pr)=1-2x—42 + [*3 +

6(x — ) — 4(x — £}*] p(t)dr,

thena w{log2) is equal to

1.2 2,
4,

] 4
36 2

98,

_fxlt—1), 0=xxr
K[x't}h[t(x'"ll. tsx=l

HiEs A aeunl Fepen BAES
HF & ¥feEtT T ow soE
T whEnE mm g

I A=—n2 p(x) = zingx

2, 1= —2x% {x) = sinZex

3 A=-3r% @(x) = sindny

4. A= —4x% wix) = sinZnx

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

Kix, t) = {
are
I, A=—m2 @(x) = sinnx

x{t—1) 0= x =<y
tHx—-1%, t=x=1

2. A= —27% o{x} = sin2nx
3. A ==3x% p(x) = sin3my
4. A= —4r? plx) = sin2mx

R m ¥ fdg wmamy W fram w6t
N dE o T oo e T E A
T3 & B a R AT osd fRan
R T e e e - o
o g ¥ sud s Remw s
zad fouly afte = P o o o
T & 2(t} = 2, tos (wt). ﬁqw
v AT oW # vl = @ f oA
BT ' ¢ o e Tew® wfwr
R dRr o= b

FIE) = (2 sind{t}, 2() + acos 8{6}). T4
fag w2 # fy-asiemor 3

] 7 :
1. a—= +{g + zyw’cos {ear))sing = §
alg i
2. @_z+{g — 2008 [wi))sing = 0

a8

la
a2t

+{g + ziwcos fwthcosd = {

424 2
4 a =3+ g — fowcos (o) )cosh = 0
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Consider a point mass of mass m which is
altached to a mass-less rigid rod of length
g. The other end of the rod is made to
move vertically such that its downward
displacement from the origin ar fime ¢ is
given by 2(t) = =z, cos (wt). The mass i3
moving in a fixed plane and its position
vector at time t is given by

F{e) = (a sinf({t), z(t) + e cos &)
Ther the equation of molion of the point

mass is
a8 t :

. ass+ {g + 2w eos (wt))sing = 0
aif i

2. a==+ (g — Zow vos (wt))sind = 0

2
1 a% + {7 + zfwicos (o) jcasd =0

4. ﬂ% + (g =z, wcos (mt})casﬂ =0
T afedhT wafr srnTenh taw

HawaR wEEer & e g §

W)= 14 ze™, y(x) = (1 + x)e*” -

1,95(x) = 1+ e,

sy & & st Filasls § 3aFaw

wiERoT oo g A

LG+ + (G —-Cy - fz}'s,aﬂf
C, T ¢, TAEE fherga ¥

2. Oy — ) + 020y — 1) TR £, aur
£, ¥rew TR B

L 600 —wa) + Ll —yd + Gy —w)
FE O, 5 AW o, vavw Toyow ¥

4 Oy —y+ Gl — ¥ +}’:+W ¥}
T, Fave Ruow ¥

Three solutiens of & certain second order

non-homogencous lincar differential

equation are

»x) =1+ xe¥i 3 (x) = (1 +

e — Lylx)=1+e**

Which of the following is {are) general

solutien(s) of the differential equation?

Lo(C+ 1)y + (G ~ Gy — oy,
where ; and €, are arbitrary constants

2.6 (0 — y2) + 6(v2 — y3), where £
and £, are arbitrary constants

18

TiH.

11,18

3. Gy ~ye) + Cala — ) +
La(ys — y1), wheee £y, €, and €3 are
arbitrery constants

4 G0n —ya) + Glys = y2) + 1,
where {y and &, arc arbitrary constants

Ffe xelau plogix)ria ¥o0F 7 #
YT T BT o ot e gEERT
Y Py a0y =rix) I owEe f
R s AR Fe
Yolx) = v () (x) + 02 ()y(x) 3BT Fm ¥
Sy Ty 89 "+ phy’ +a(x)y =0 &
IWF w7 50 T vy U va(x) Selet
fosr oar W %) P A ¥ sl #
FUT HiEEa, w5

Iy, TRy, &1 T80 J &+ 7

i 4
2 vy, v U vy, + vy, &) A GFAAT §

3. v T v, B AT IHAAT F B oY
vl}r,_-i-vzyzﬁmmmg'

4y Hp(aly gy =r{x) F gt &
AHETM Aoy, + by +y, F T H
oo & el a,b e REIOD 0T §

The method of vaniation of parameters to
solve the differenfial eguation y™+
p{x)y + g{x)y = r(x), where x €/ and
p{x), g(x), r{x} are non-zero continuous
functions on an intcrval § secks a
particular sohution of the form y,(x) =
v (X (1) + 2o (x)y: (x), where y, 2nd
¥z are lincarly independent selutions of
v+ plx)y + qlx)y =0, and »;(x) and
vy{x) are functions to be determined,
Which of the following statements are
necessanily fruc?
|. The Wronskian of ¥, and v, is never
zero in |
2. vy, P and vy ¥y + vy, are twice
differentiable
3. 1, and v; may not be twice differentiable,
but 11,3, + vy is twice differentiable
4, The solution set of y* + p(x)y’ +
g{x)y = r{x} consists of functions of
the form ay, + by; + ¥, where
a, i € R are arbitrary constants
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101.

12,

142,

e T RET T Rl
¥i+iy=0 for x€{-11}
¥(-1) = (1)
¥' (-1} = »'(1}.

A dsindammaz b

1. BX Ahawmitr A9 red; vaeAw ¥

2, ¥ Hi¥Eeo A oAy §

1. s yfoemfoms ost 21 &
Gure oy

4. HRTWIRS AT & WA
afteer §

Congider the ¢igenvalue problem
' +dy=0 for xe(-11}
¥=1) = ¥{1)
y'{—1} = y'(1).

Which of the following statements are oue?

1. All eigenvalues are strictly positive,

2. All tigenvalues are non-ncgative.

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

4. The sequence of cigenvalues i3
bounded above.

KU oy

i WA THET (IVP):

Xy ritb=u+lxEREZ0

ulx, t) = x?, ¢ = x? o7 forg@ ¥4I

(o0 e AT ¥

2. BRI BRI AF (x,bu) = (£.84,§9)
(0.0) o7 FiFAEE oF it b

3. (x.£) B A & U wiiaafe
IF (0.0) W A WA W R

4. WHIH® ™9 T {IVP) &t (0,03 97
yefdm ¢ w2, ed T Rt
¥ A e

Consider the [VP;
X+ b, =u+lxeRt=0
u(x, £} = x?, r=xt,
Then
L. the sclutlon iz singuiar at (0.0}
2, the given space furve
(x.t,u) = (£,£2,8%) isnota
characteristic curve at {0,0)

i)

3. there is no base-characteristic curve in
the {x,t) piare passing through (0,01

4. anecessary condition for the [VP to
have 2 unique C* solution at {0,0)
doas not hold

Unit-4

103. #nt B 0 & arder wRfEW, B d@ad Ao
F 1 JET T AT anites o1
X Xo - Ko Bt AWM= 1,2, 0% RAT
1 ifX=>q0
S=4-1 IfX, <000
0 ifX, =0

H3.

Ry =FHSTT (1], X115 |X,) it W

¥ P A S R ey wt B

L &, 3., 8, FOOT AW WhEAS, #0a ¥

2. R, EZ_...,Rnﬁﬁimm: Ty ¥

1 §=(5, .5)0UR=(R. R,
Ay Hi

4. T=TL, 5B % BTN F F GO &
w R A A

Let Xy, X3, -+, X, be independent random
variables following a commen continuous
distribution F, which is symmetric about
0. Fori=12,:,n, define

1 ifX;>0
§;=3-1 ifX, <0 and
G ifXx;=0

H-ﬂ = rank ﬂfIXH in the set {|X1|, s} |Xn[}

Which of the following statements are

correct?

1. 85, 53, .5, are independent and
identicatty distributed

2. Ry, Ry,--. Ry are independent and
identically distributed

3. S5=(5,-~.5)and R = (R, ,R,)
are independent

4. The distribwtion of T = B | 5,8, does
not deperd on the functional Form of F
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14,
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At BF Yo - @rEf (6) 6 = 0997 g &

T U« 3 S R e &

(@) x e"™ 9 JE 2 > pEwr g >0

AT IMW § P Y T A e

w8

I. Y& 39 a2 FROT soiahT &

L 8FIIN A Y=y Gamma &
famra ¥

i T UF A g ¥

5. affa AR T we & Fae o g
BT HFem 2 ¥

x4 1

Suppose V[6 ~ Poisson (6),8 > 0 and

prior density T of @ is given by

1{8) o g~2Fgf-1

where @ == 0 and £ = ¢ are hyper-

paramelers. Which of the following are truc?

I. Marginal distribution of ¥ is
hypergeometric

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

3. 7 is a conjugate prior

4. Bayes" estimate of @ for Equared error
loss function is fff

T flw AW v, =
9 w3t
Disple) = o1, FX8 2% > 0% fayrw |
Rarda aregg x 70 A & of aEh d
ﬁ;ﬁ?:mww {~LO1#F & &Y
I X & v 3 ng dwt uT frem w1

Xovallyns + it

't 00 p
|01 o0 o
fi=la 0 1 g

0 0 ¢ 1

[1 -1 0 g
j1 1 0 o
XQHD01_IH!IT

e 0 1 1

[1111
I & LR ]
J‘r3‘1—1~1 1]

1 =1 1 1

Pt da drm o

o

103,

186,

L X & = ozt & e
F“(ﬁ::ﬁz:ﬁa-ﬁﬂ'mg

2. X & Atz ¥ v g, qur & ¥
a{aawaﬁamﬁramﬁf,aa
(¢ ¥ A7 swpdazy ¥)

LOX g ® x, U dpaw o B

4. Xy Y oW F X, U AgAT Que 2

Consider a linear moda

Faut = Xouyflony + 4211 Where

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

that its elements rake values in the
set {—1.0,1). Now, consider the
following three choices of ¥
[1 ¢ 0 a
101 0 0
G 0 o 1 o
0 0 ¢ 1
(1 -1 0 ©
1 1 0 9
%2=1p g 1 - ™d
0.0 1 1
1 1 i i
_MM W -1 1
X3 = 1 -1 -1 17
11 -1 1 1

Which of the following staternents are
true?
1. For ali three choices of X,
B=(B1. B2, B3, A, is estimable
2. For all three choices of X, £, and g,
the least squared estimates of B
and f; , are uncorrelated for all § = i
3. X3 is a better choice than Xy
4. X, is a better choice than X,

Ko Xy Xog B LLAND ) AT By

e & Fus o

PO > X Xy 4ot Mg} =

2. P > Xl K = %

3 PLangX,) > sindXy) + sho(iy) + -+
stnXyy)} = 2

4 Plsin(X,) > sin(¥z + Xy + -+ X)) =3
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107,
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Suppose that Xy, X,, - X, are

Li.d . N{0,1). Which of the follawing
stalements are correct?

T P{Xl }XZ 'i"Xq_ ‘|“”'+X“_|} =%
2.- P[XI e XIX:; .“X'ID} = 'i

3. P{sin{X,) > sin{X;) + sin{X,) +
e sin(Xye)) =3
4., F{an[xl} } Sinl:XZ +X3 + “"+

X10)} =%

B UE FAW deAl 0(0,2) @ U(L,5)

# gffEmr wgRemr w RBaw A

mr & rt0<n<1) 5@ oF & EC

afmar & fAwEr (0.2 dew g1 At

0—1 @ waA o0 Baw 77 8 B o

¥ Ff o7 T v

Low< 1/3 & fyvag Sifew
IFeErevEET £ e orsra-
T milFaEn 1 & & 3

2 x>1/3 % fav, 4 AFEH 16 A
wH R

3. om=1/3 a3 AT 16§

4 n,&@ W BR, &7 FrdwmE
srefady &

{Consider # classification problem between
fwo uniform distiibutions o (0.2} and
U{1,5). Let w (0 <@ < 1) be the prior
probability of the class having U(0,2)
distribution, If we consider the 0 — 1 loss
function, which of the following
statements are ¢orrect?

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

2. For 7 > 143, the Baves® risk is

smaller than 1/6

. For 1t = 143, the Dayes' risk is {/6

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

L3 ]

& N> n) semal &t gafee & @
ﬁmaaa-lgamﬁ: n{=2) sFEA S
ST ¥ U0, ) & N 3T W g

31

108.

109,

oA Ui, Uy T S B ke

Hﬂﬁtﬁr&ﬁrﬁ‘r%mmcf_‘ﬁ,k=
L2, 9B m=0 AW n, =g

k=23 N % 0 o (k-1) semagt

# & oifr 7 zedal & g @@

I. g0fr s ¥ A & witafie @29
1 ol 2§

2. 9ERN o el g % mwa A
TEATAT g St ifimear 202 g

FN-1}

& o 213 $r iy 2 g

H{N-1}

Suppase n(;z 2) units are drawn from a
population of N (> n) units sequentially
as follows. A random sample

i, Uy o, Uy of size N is drawn from
IF{D, 1}. The k-th population finit is

. =T i s
seiected if Uk {m,k— 1.2, .M,

where n; = 0 and ng =number of gnits

selected out of first k — 1 units For each

k=23 N The

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

2. The prebability of inglusion of the (™

and 2™ unit in the sample is %,

3. The probability of not including the'T*
unit and including the 2™ unitin the

niN—m)

N{N=1]

4. The probability of including the 1® unit
but net ineluding the 2™ unit in the

L nAfm-1
sample iz N =T

samplc is

di el T e P A, B, O
DA v i R 9 Raw Sifa
FAE Fad A TUT B W wEEL F FO
A A, B W D E CEF- ¥ @AW
FOW C P oidies & A wromw A
77 Rl i Ry



1. HYUT & 9T Sy st &
1.mm_mt
3. Wi mur wemy &

(4 AHGAT Y, 7 vy &

109,

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

I. incomplete and not coninected

2. incomplete and not batanced

3. balanced and connected

4, neither balanced nor connected

FHD. ARt R X U ticns aefemwer &

118,

4-C-H

3w offar vy sow

fx) = (axe S LUl P L W
FE a>0 W A>0.TT AW S &
O AW F v X o e wwa @
e ¥

1. U TEUAW Gad

2. T FHA WA

3, TH 9T A

4. UF HA-UBRSE Tl

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

fix) = (@x==1 4 BrFV)a "y 5,
for >0 and §>0. Then the hazard
function of X for some choices of o and £
can be

L. an increasing function

2. adecrcasing function

3. a constant function

4. a non-monotonic function

TR FAR d7 & nz1) wdew yEgy
& n ywgEt & S W owEy W R
FAUAARA: R T oA qrfoE ac
¥ T mvw 1k AR i W heEe
Xea e ot @ 3 R vum gl B

32

111,

112,

TR2.

113,

L. I » ¥ AT ¥ &1 agaw o

z.mn#mxnwnﬂmm
A% T ¥

L.l n F BT xwr Ay Foar |
Tam i

4 T6 o & O X o wnflmaw 1009
Mtrw &

A parallel systom has n(z 1} identical
components. The Hfetimes of the n
components are independent identically
distributed exponential randotn varizhies
with mean 1. If the lifetime of the system
s denoted by X, then which of the
following statements are true?
L. The mode of X 15 O for some n,
2. The mode of X is less than or egual to
n for all n.
3. Tha mean of X Is preater than equal to
| foralln,
4. The median of X is grcater than 166G for
some n.

AN & ABC peEd H ouw By ¢
ﬁfﬂwtﬁnhﬁm##ﬂamﬁg

FH WA Tx- 10y -+ 1 T AR
aﬁﬁmﬁﬁ?{x.y}ﬁ@ﬁﬂcﬁ

I 93 At §
1. A

2,
i C 4,

B

D

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

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

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

oW RE Xy Koy Xy OF URRGE S
S 0D T = A v} B
MW E AW W OuR QUi n & fyv
Me =man (X, X, - %} dd fnr 4 &
T ¥ T oy B

LM, 2R ar 57 &

2 M, -2 UHAET FT R
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114,

114.
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3. M, 28T &

4, ”E“mm#m'aﬁ?r;‘r

et E)

Suppose Xy, Xz, -+, Xy is @ random sample
from the uniform distribution on (0, 2)
and Mﬂ. = max{Xl,Xz,-:-,Xﬂ] for c¥ery
positive imteger n. Then which of the
following statements are true?

1. M, — 2 almost surely

2. M, -+ 2 in probability

3. M, — 2 in distribution

4, M:,E_E converges in distribution 10

normal distribition

A R X X L d NGO 1) TR
W AR S, =XF X+ KD
vzl T & ¥ la 3 s 3@ §
L 2N ) Wl nzt & fAe

2. ma:-u,r-'(

‘—“—2 ‘JE)—){L 1= o
n

3. ?-;mrﬁum 1 % Ay
4 Pl gn+mx) o P¥ <x)vze R,
T Y~N(0,2).

Let X;, X, be i.Ld. N(D, 1) random
variables, Let S, = X7 + X2 + - + X2,
¥n 2 1. Which of the following
statements are corroct?

t. 370 M08, 1) forall n > 1.

.
2. Fmajlsbﬂ,P(%lﬂ—E[}z)—rﬂ as

T+ fo,

3. 2 1 with probabitity 1.

4 P(S,<n+vnx) »P¥ <x)vxER,
where Y~N{0, 2},

yaenr @A s & v A=l gwa
A} ARl BRI Ljes® fae @ ¢
¥ o@e F fAr oafw @wAw
WiAFdr AW TR #w (((e5) TR
4 A A AT A @ #fF A e oo
&7
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115,

I16.

116

2. ¥d(i) = d() then g}

1 A% d{f) = &) F& limpe 0 > 0.

2. AW a{r) = diy FEplY > g AW
p}:"}::aﬂ FO a,mz] ¥ e

3 2R ey > 09t > 0T nm 1
¥ fow, o d0) = d(

4. iy, p > 03T SROWAT §
d(i) = d{}}

Bet {X,} be a Markov chain with state
space 5. Far any i, €5, let pf}” denote
the ri-step transition probability of going
from i to f. Let 4(f) denote the periad of
state (i € £). Which of the following
statements are correct?

L 1£d() = d(j) then limy.co pi” > 0
> 0 and

Py > Oforsomen,m= 1
(ms)

3. 1fp > 0and p7™ > 0 for some
n,m 2 1, then d{0) = d({)
4, Hipoe £ > 0 implies d(1) = d(f)

{m)

TFATT WRAFAT HRTE P AR
yarar 91 fran =t

1/2 172 0
P=( 0 172 1,#2),

1/3 143 1/3
AT o 2 Aot oy ¥ R
piti® j I A n-moh AT
widFar sFa wrar ¥ aff ==t o
qEETRIY
L liRy g BT = 249,

2 My =0,

3, tim o, pi =

Congider a Markov chain with transition
probability matrix P given hy

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

1/3 1/3 1/3
For any two states { and j, let pf_}ﬂ dencte
the n-step transition probability of going
from i to §. [dentify correct statements,

F=
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118,
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i R e
g
a
I
&
i
bl
I

At &, x,) F BT o IuiE dew
fcommon  marginal  distribution) £ 0F
Corr(Xy, X;) = 0 Zfawy de s T
FH & 7 7 # & 7 F vy af
X

. F =2 (0,1) 5 X, FX, vadT
2 F =@ (8) = X, AW X, TaHT &

3. F=RERre et (-1,0,1) = %,

qmx, T ¥
1. F=NG1)=» X, 00 X, W& &

Suppose that (X,,X,) follows a bivariaie

distribution  with common  marginal

distribution Fand Corr{X,,X;) = 0.

Then which of the following statements

are torrect?

. F=Uniform{0, 1) = X,and X, are
independent.

2. F = Bernouli{®) = X,and ¥, are
independent.

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

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

Xy Xy Xy B U IERas A
T A= AEE T pdf e @

1 =g

fa[x}={3'x_'_' 0<x<d,
0, Her,
TG > 0. 7 B 3 ¥ ¥ s

wa &

LR, X, 9 F Fane qafeg &

2 —2EN i, 0 & fav o &

3. [ X 8 % Bw sfl=waw dafaa-
Yot B

4. -3 InX, 6 & fAT Hftwan
dHrfaaramFaT &
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118.

113,

E19.

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

=4
f-ﬁ(x}z ';"'.IT, {]-‘:x-f:l,

0, otherwise,
where & > (. Then which of the following
are true?
I. JT; X; is sufficient for 8.
2. ~XTR, X, is sufficient for 4.

3. Ty X, is & maximam likelihood

estimate for 2.
4. =2 TR InX; is a maximum likelibood
estimate for 8.

{-2.-1,1,2} W x vF Afawa oo
T ¥ BNaE A oo o
Folx =x], 6 € (g, 8,} Fraa F

A X -2 ] ~1 | 1 Z |
§=48, {005 [06 [03 [0.05
6=86, |02 |04 |82 |02

ICEXT W@ = 6, &AF M8 =48, F
W FGr ) e A A e Y
FUT HE &

1. FAF 87 {r = 2} I afemwr
SEUTY (.05 HH & 0F way
CIE RE R g

2. wifd® &7 {x = —2} Gl Hwror
TZHTY 0.05 MFH ¥ TF WA
et oftaror

3. FIE &9 {x = —1} areit wiamy
T W T W O gaR
v wieror agt &

4. TR 89 (x = 1) amel wlimror qeufy
o Wt & v Gae widewnel
wiEr wdt 8

X is a diserete random vaoable on
(—2,-1.12) with probability mass
functions Pg[X = x], @ € {8,,6,} given
below

X | -2(-1 1] 2
¢ =24y 005; 06| 03] 005
=@ 02704 02| 02
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The aim is to test M6 = 8, against
Hi:B=48,. Which of the following
Staternents are commect?
1. The test procedure with critical region
{x = 2} is 2 WI8EE powerful test of size
.05
2. The test procedure with critical region
fx = ~2} is 2 most powerful test of
size 0,035

. The test procedure with critical region
{x = —1} is nota most powerful test of
its size

4. The test procedure with critical region
{x = 1}is not a most powerful test of
its zize

hal
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120. Suppose X, X3+, X, is a andom sample

from yniform distribution on (8,8 + 1,
where # € B is an unknown parameter,
i.at X{l}l = X{Z} L ST =) X{"J be ihg
corresponding  erder-statistics. Which of
the following are  100(1 - &)%
confidence intervals for 67

Lo (=00, Xpyy —at/M)
2 (X + alf® — 1, oo}
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