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10.

INSTRUCTIONS

This-Test Booklet contains one hundred and twenty (20 Part* A'+40 Part *B' +50 Pan
‘O Multipte Choice Queastions (MCOs). You are required to answer a tmaximum of
13, 23 and 20 questions from part ‘A’ “B’ and "C’ respectively. If mere than ragquired
number of questions are answered, only firse 15, 25 and 20 questions in Parts *A° ‘B’
and *C’ respectively, will be taken up for evaluation.

OMR answer sheet has been provided separately. Before you start filing up your
particulars, pleage ¢nsure that the booklet contiing requisite number of pages and that
these are not lom or mulilated, TF it B so, you may request the invigilator to changs the
booklet of the same code. Likewize, check the OMR answer sheet also. Sheets for rough
work have besn appended to the tost booklet.

Writc vour Reoll No., Name and Scrigl Number of this Test Bookiet on the OMR
Answer sheet in the space provided. Also put your signatures in the space ezrmarked.

You must darken the apprapriate cireles with a black ball pen related to Roll
Number, Subject Code, Booklet Code and Centre Code on the OMR answer
sheet. Tt is the sole responsibility of the candidate to_meticulously follow th

instructions given on the OMR Answer Sheet, failing which, the computer shall
not be able to decipher the cerrect detaifs which may uitimat

including rejection of the OMR answer sheet.

Each guestion in Part “A' carries 2 marks, Part ‘B’ 3 marks and Pant ‘C" 4.75 marks
respectively,  There will be negative marling & 0.5 marks in Part “A" and @ 0,75
marks in Part "B for each wrong answer and nio negative marking for Part ',

Below each guestion in Pant ‘A’ dnd ‘B’ four alternatives or responses are given.
Cnly one of these altgrnatives is the “comect” option to the question. You have 1o
find, [or ¢ach question, the correct or the best answer. In Part *C’ each question may
have ‘ONE? or ‘MORE? correct aptions. Cradit in 2 question shall be given onty on
identification of "ALL" the correct options in Part *C.

Candidates found copying or resorting to any unfzir means are liabie to be
disqualified from this and futiure examinations,

Candidate should not write anything anywhere except on QMR answer sheet or
sheets for rough work. :

Use of calculator iz not permicted.

After the test is over, at the perforaiion point, tear (he OMR answer sheet, hand
aver the ariginal QM answer sheed to Lhe invigilator and retaln the carbonless copy

for your record.
Candidates who ait for the entire duration of the exam wiil only be permitted to carry
their Test bookier,

$/27 CISR/18—4BH—1B
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HTT/PART - A

UF oAl # ¥ ONEW @ T
% 60 kmh Fr Wy IRy & v o
¥l ARAT @ AT G 2 km B
HAF g B qoF §F | TS =
et e & 39 30 ki B MiEg oy
¥ o gl il g W A a7 B
A T T 60 kevh £ 3eE T &
wET W T Hd

1. WET T UIST T8 ¥ vaor
2. 60 kmb

. M kmvh

4. 120 kmdh

A persen wanted to trave! from Charbag to
Alambag with an average speed of 60
km/h by car.  The distance between
Charbag and Alambag is 2 km. Due to
heavy traffic, he could trave! at 20 km/h
for the frst kilometre of his joumey,
What should his speed be for the
remaining journsy to achieve his avergge

speed target of 60 km/h?

I.  Cannat achieve his target with any
finite speed,

2 66 koyh

3. %0km/h

4. 120 ianh

Uh T 9T T 2003 & 2005 F 3 of
WA F v MeT aut a5 om o
a0 2002 & 2004 F A7 ast F alwg =t
€3 em ANt AF 2005 f ArrARIE T 60

em mpﬂzﬂnzﬁﬁmﬂtaq?g#?

1. 55cm 2. 60cm
3. S4om 4. S3icm

The average rainfal! over a given place
during the three-vear period of 2003-2005
was 65 cin.  Puring the three-year period
2002-2004 the average rainfall was &3 cm,
The actual rainfall during 2005 was 60 cm.
What was the rainfall in 20027

i. 55om 2. &dcm

3. 5dom 4. 3em

TR I &ar & a7 o amst #
W 9oiF F HaEm-sew B Baw sErn

AR T TN B R W W

Bam et @ oy A A A g B &
WY yewraae o walF gl B o
A AR & A S o ge C
;‘rd‘rn#m—aﬁﬁmmﬁ#a{gﬁ
TEAR F QAR IS AT qUAT HEa-
T WA F 9wE AvEER I o
WY
. #frA
3. gAB

2. D
4. gRC

In & four consecutive day schedule, four
pilots flew flights each on a different day,
Mr. A was scheduled to work on Mondzy,
but he traded with Ms. B whe was
originally  schaduled to work on
Wednesday. Ms. C traded with Mr, D,
who was originally scheduled to work an
Thursday. After all the switching was
done, who worked on Tuesday?

1. M A 2. MrLD

3. MsB 4. Ms. C

T A (6 WA) FEA 0 MR AT
¥ agFzes X phr s T R

Wi sifrdtaa 9 oo
. Bj 2. &0
3. 40 4. 20

After 6 g of carbon is completely bumt in
an admosphere of 4G g of oxygen, the

PeTcentage oxygen left ig:
I. %0 2 80
3. 40 4, 20

ﬁﬁmmg e & g3 ¥ 9= ww
T w8y ® akw
hﬁmwﬁ?#mwm
BTAfHT e WRAE RN & g Ay
F TRaAT 3 k7
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A

Y

n W
bl T

m Vin
3. 1_?_; 4_1_T

What fraction of the equilateral triangle
shown below with three identical sectors
of a circle is shaded?

% ®

L. 1'——'—2‘@ 2. ]
pi ir

3. I_E 4.1—T

T, THRY, O, el oW AR A
m-ammﬂ:ﬁaaﬂmm:ﬂr

"AFA &7
1. 16 2. 28
1.3 4. 32

How mary different salads can be made
from cucumber, tomatees, onions, beetroot
and carrots?

1. 16 2. 23

3. 3 4, 32

0F 7 & da| dET 90 10 A 'y
T wE euldd W 0 Wkew A &N
IR &1 20 W A gl w wd =R W

I FhA AT 9 g age
1. 203 2, 40s
3 las 4, B0s

A bottie of perfume s opened and g
person at a distance of 19 m gets the smetl
after 10 seconds. The time taken for a
person 20 m away 1o gei the smell is abowt
1. 203 2. 408
L. lds 4, Bos

v wite & AR e Aesw
W?lﬂﬂﬁﬂmﬂéﬂ##ﬁ#t
oy & T ) o e R v
g & sl wd gE § 3l e TR
W & o wl g ¥ oA wemR MR
AAET Tt # g7 § awea W\

A AT W §?
o2 &It
3. 12 4. 14

A mineral contains a cubic and a sphericat
cavity. The length of the side of the cube
is the same as the diameter of the sphere.
if the cubic cavity is half flled with a
Hiquid and the spherical cavity s
completely filled with liquid, what is the
approximate ratie of the volume of liquid
in the cubic cavity to that in the sphericai
cavity?

. 2 21
3.0 127 4 14

sRET AER A s T v &
XErET Aar B oAt i & i R aner
¥ g2 ¢ figar a7 1 9 3T S

a7 B 59 At & dwrasr &
£ 2.0
3. 12 4, 1/

Out of 6 unbiased coins, 5 are tossed
independently and they all result in heads.
If the 6% is now independently tossed, the

probability of getting head ic
| 2.0
3. 12 4. ife



10. 97 & yaen BT 727 @ v b

i
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19. What could the fourth figure in the sequence

be?

5

A,Baﬂrcrﬁrﬂ‘tﬂamrgau%.m
FH g wAw quiEm xy w8z B
(xsySz)lﬂfﬁBiﬁ'l‘ﬂngﬂfafq#
O 5 3w ¥, Az W AR www

A w4 i
.31 233
3. 35 4. 37

11. The average age of A, B and €, whose ages

are integers x,¥ and 2 respectively
{x <y <2z), is 30. I the age of B is
exactly 5 more thar that of A, what is the
minimum possible value of 27

I, 31 2. 33

3. 35 4, 37

12. RyaRiemrers 3t from & i Ao

4-B-H

F wiced Rravor arE-faw & far o ¥

11.

T-frF # M ¥ ey s o
Rt gt ¥ S v Rt
TEE R AT S e B v &
T faentiat # srer-aifidr gt andr
wsfet o witnr @ &7

Physics

binths

1. 1 2,
i 02 4,

1
2

Percentape-wise distribution of all science
students in a university is given in the pie-

diggram.  The bar chart shows the

distribution of physics students in different
sub-areas, where a student takes cne and
only one sub-area. What percentage of the
total science students js girls studying
quantum mechanics?

Fhymics

Earth 0%

Maths
154 X
W K
w
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13.

4,
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D i ton
e 190
Ot 1%

| 130

[T 1V Z.
3. G2 4.

e o B o woim agist # Fw
wEAT

AVAVAVAN
ATV

1. 27 2 24
. 4. 14

I
2

What is the total number of parallelograms
ir the given dizagram?

AVAVAVAN
AVAYAYS

L. 27 3, 24
3oz 4. 14

Aifer & TR ET & ot @vst (A, B TS
C) ¥ T WOTAT I B koK v
aw Z IR U A ow owigem s
Furar a1 Ha-ar g gea S

T | T AdgA (X | Y | Z
AR | Wi

A 1,00,000 | 60 30 [30 [4a

|E! 2,50,000 | 70 10130 |30

C 3,00,000 |80 30 [ 40 [30

1. N

2. X

3 Z

4. Xud Y A WAl 5%

i4

5.

15.

Election results of a city, which contains 3
scgments (A, B and C) are given in the

Table. Perecentage votes cbtained by

parties X, ¥ and Z are aiso shown. Which

party won the election?

Segment | Total % of [X |Y |2
Yoters yoting

A I00GT ) 60 | A% ] A0

[E] 250000 1 1 4 [N

C 30K | 8D 30 | 48 | 30

l. ¥

P

3 2

4, [twasatiebetween X and ¥

o REa Faw (from & BEd
v ot Bow o9 oY wAwd o
Profds £ fr Radt (om &) R adh
¥ v W (W)  Argdd jom’
) T Er

0.3
1
1
3
3 3
1
i
{I..'-.'lI
1. 32 2. 38
3 64 4. 712

The diagram shows the dimensions (in
em} of a zircon crystal having 2 square
prism and two identical square pyramids.
What is the volume of this crystal {in
ern)?




16.

16.

17

I

a-B-H

2. 38
4. 12

1. 32
3 64

T AEF v T & v i B s aoE
v nﬁ'#mymaﬁrmm
¥ aEA ¥ TR N OT BT aas F

@ 7 & wew #h, w f
1. w 2 vtV
3. v 42K 4 v 4Y

A boy throws a ball with a speed v al 8
vehicle that is approaching him with a
speed V. After bouncing from the vehicle,
the ball hits the boy with a speed

l. . v 2. v+ V¥V

i p+2V 4, v+ 4V

o A v dem oamw F oae o om
i ohr feam fF e F wer w2
& It W o wfaREE e
mengaﬁwmﬁﬁh@ﬁam?aT
e T T
FEEOW W U RER T ¥ o Frovw

ITTF Ty Frwwr Aan
L. g 2. EaEder
3. S 4, &FEEoT

Four friends were sharing a pizza. They
decided that the oldest friend will get an
extra picve of pizza, Bahu is two months
older than Kattappa, who in tum is three
months younger than Bhalla Devsena is
one menth older than Kaitappa, Who
should get the extra piece of pizza?

18.

I8,

l. Bsahu
3. Bhalia

2. Devsena
4. Kattappa

FREN FE 4 F TEIRR 9T A U
& Stgaw wawE F q2 ool ¥ &3
& wefer s ) Rraeww, W9 ¥ 5w
WE A 5 AW ¥ RF P F g
F o WU A §1 9 YaAae o A
FA F A x W (e ) TF AT AT
¥ B A o @ s

A funnel i3 connected to a cylindrical
vessel of cross sectional area 4 35 shown,
@ make an interconnected system of
vessels. Water i3 poured in the eylinder
such that the height of water in the funpel
is / ns shown. I the level of water i the
cylindrical vessel is pushed down by =
distance x<< {, the level of water jn the
funnel:

remains unchanged
ises by A
TIs: it

; ik
riges by ==

el

. Atx
FISgs b}' 20
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19.

20.

20

o BEE % ¥R (0 W # dyoe e
H 4,156,750 W b FIW R al=>0)
4§ W O §, T b TH FHA HE B
owHp A X f T (Renge)
(WTpas 3@ - Fgaw ) & it
. 25 2. 16

3. 27 4. 29

Marks (out of 30) of scven students in an
examination are 4, 15, 6, 7. 5, a and b,
where o (=0} is a multiple of 4 and b is a
primg. What is the maximum possible
value of the wmnge of marks (e
maxirum mark — minimum mark)?
l. 25 2 M
o 4. 29

ar =ofder A MR B T fag ¥ Rodm
famt & ooem ww w Eoa #
Afa 6/ greh BB A wly 1 kmh B
AfE 2 lom THA F T A ANH HIHRT
B TN d@m WRE #ar Foat A
yiiiss faeg & B g W B @ IR
frrer §2

I. Zkm
3. 6km

2. 4km
4 Zkm

Two persens A and B start walking in
cpposite directions from a point. A travels
rwice as fast 29 B. The speed at which B
travels iz | kmv/h. 1f A travels 2 km and
turms back and starts walking towards B, at
what distance from the starting point will
A cross BY
1. 1km

3. &km

HANT/PART - B

2. 4km
4. 3Kkm

LUnit-1

1.

4-B-H

TRW, = {{u.u,wlx]ER*|u+v+w=ﬂ,
2w+ x =026+ 2w—x =0} 54T

1L

12

22,

23

Wy = '['[H.-b'.w.x_}E E‘Iu+w+x=n.
utw—2r=0v-x=0} @ P A
¥ gt @ v wew b

I dim(#) = 1
2, dim{Wi= 2
3. dim(W N0, = 1
4. dim{W, + W) = 3

Let W = {(u,v,w,x] € g4 Iu.+ R

w=0, 2p+x=02u+2w—x =0}
and

W, = [{u,u.w,x)EE‘|u+w+x =0,

utw=-2x=0v—x= ﬂ}. Then

which among the following is truc?

{. dim{W;) = 1

2. dim{W,} = 2

3. dim(W,NW,) = 1

4, dim{W, + W) = 3

AT B A v n x n \@FAN AEgE R
ASI TBHER HT B&Y A+, #
wiawer 7 & (4 - if,)8 % wh
Fifaft A §

1. Jofe: Hftreieaw

2. AME TR F

3. grFaidw

4 T T OWH MG F

Lel A be zn 1t X e complex makrix.
Assurng that 4 is sclf-adicint and o1 8
gdenote the inverse of A + if,,. Then all
cigenvalues of (A — )P are

. purely imaginary

2. of modulus one

3 red

4. of modulus less than one

TN R ¢ F W (v, 0}

THTAR ATa® HUR A o M =

o N = (U, ) THT PR

fect & x k g B Tt

tty, &3, ..., 00, € B IOl gyl e o

o & W e T i

1.5 (MPM) = k@ o a =
15ijsk

1 W (MPM*) = T a



3. %F (M'N) = min (fk,n — k) Then the map § is

i i l. one-to-one ard onto
4., TR MM M0 < 2. not oneto-one, but onto
3. onto b not one-to-one
4,

23, Letfu;,u,,..,u,} be an orthonormal netthet one-to-one nor oo

basiz of €" as column vectors. Lot

M=y, ) N o= (g, e, Uy, and TEE o
P be tli:?diagonal k % k matrix with ol i T A < LA
diagonal entries @, iy, .., @ & R, Then fRwa 3t & wha a v b
which of the following is rue? 1 4fE xecqQay z mEQ
|. Rank {MPM*)} = k wheneyer e
a#*a 1205k 2. IFf&Zx"‘EQHExEQ
2. Trace (MPM'} = EfzI oy et
3. Rank (M) = min (k.n - k) 3 Tx € QA ) memTeg
4. Bank (MM* + NN} < n mezt

s

o Lol i
24. 4% B: Rx R+ RF BSA 8{a.b) = ab

AW @ dr T B AR v wdir 26. Let x be a real number such that jx] < 1.
1. BT T & Which of the following is FALSE?

2. B uaEwe Bfvas Zfatfew w3 1 ”xe‘l-t’-’“—‘nzmeQ
ﬁ . ﬁﬁ' nrel
8 ¥ vy o E 2. lex’"EcheanQ
4, B3 o U+ ¢ 7 gty =
m=I
24, LetP: B x B — R bethe function SR Z i €qQ
B{a.b) = ab, ™ M
Which of the following s true? 4, Z — cofverges in B
I. B is alincar transformation =i Ml
2, B is a positive definite bilinear form
3, B is symmietric but not positive definlte 27, {x) o ANARRE dEArat @ weEe b

4. B is neither linear nov bifinear

W z>0% T dar n, b S g@ @
W HIEE HIH K

25, TR sfonfia oy rg o r& lnis — 2| < ¥ nEny
fore mm{xn}a
i floy=0 | 9REgy WY ImEwE aft ek @
(D) =15 T r =2 Tt pel geN 2. F & o wevEs w8 B iy @
T ged{pg) = 1. 3, ¥iEd
o wiaRm ri 4. Maves 7 B aitey &

. One-to-gne T onlo

1

2. onc-to-one 78, W onto 27. Suppose that {x,} is a sequence of real
. numbers satisfying the following, For

3. onto S ane-to-one FFgT every £ >0, there exists ny, such that

4

. # A one-to-one, #onto [net — Xnl <2V m2ny,
The sequence {x,.} is
25, Consider the map f:Q — R defined by i, bounded but not necessarily Cauchy
HM=0 2. Cauchy but not necessarily bounded
({)f () = ;% wherer = f with p € Z, 3. convergent

g € Nandged (p, g} =1 4. not necessarily bounded

488
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28,

29.

0,
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T+l

Aln) = f ggdxa'ﬂﬁ?nal,

ceR ¥ FRT T & B
Hm . 0 A(R) = £, &F
L=0 afE c»3
Lt=1aRc=3
L=2Tc=1
L=cw@f@o<cc3

Lol

n+l

1
Let 4{n} = j x—sdx fornz1

n
Farc R let lim,.,n" A(n) = L.
Then '
I, L=0ifc>3
2. L=1ifc=3
3 L=2ifc=3
4, L=wmifl<cx3

e BRI T O tanx &

SE{xER: r=0 xs Akt

I, Tl ke W Ufo] AT

5# g o frma Big dvn Al
IS T Fonx=x & 7@

1. v Fefaeia fraa fag &

2. F7 Fw fag wft @ woar

3 amagaﬁ'q?{ﬁgﬁ

4. TF 3 HF A ofifee feue R #

Consider the function tanx on the set
SI{xER: r>0, x kT4

g forany k € ¥ U{ﬂ'}}.

We say that it has a fixed pointin § if

I x € 5 such that tanx = x. Then

1. there is avnique fixed point.

2. there is no fixed point,

3. there are infinitely many fixed points.

4. there are more than one byt finitely
many fixed points.

ﬂﬁx}ﬂﬁiﬁ?f{ﬂ=%ﬁ f
s v daa ¥

3.

3l.

31

n.

1. (0,00} 97

2, [ree}9T, T r >0 & Ry
L(riw s r>0% o

4. %A [a,b] dowd F B ¥

0<a<hb<a gl

Define f(x) = -\% for x> 0. Then f is

uniformly continuous

L. on {G, e}

2 on{rwm}forany r >0

Lon(Dr]foranyr >0

4. only on intervals of the form [a, bj
for D<a<haew

B* B rafaile & sunimfest w, amr
W, B EW v NS BRAr S R
Wi={lny2) R : x+y+z=0}Tm
W, = f(—t,}",E]Eﬂzt x=y+z2=0]}
ofe war m 4 Iy e sqEARe weY
b3

{i) Wnw, = BwgRr{(0.1,1)
(N IOTER R F WO WNW, T
WW, OF gt & deRl ¢ &

W= m {{ﬂ,].; “'1}- {ﬂi1l1}}
W = Regid [(1,0,~1), (0,1, 1)}
W = Rl {(16,-1). (0.1.13)
W= ﬁﬁﬁ {(lnﬂl _1}- {l*ﬂdij}

Consider the subspaces W, and W, of R®

given by

W= [{(r,y2}ER’: x4v+z2=0)
and

Wy= {{x,yz)eR!: x~y+z=0k

PfW iy a subspace of R? such that

(i} WNW, = span [(0,1,11}

(i) WNW, is orthogonal to WW, with

respect to the usual inner product of B2,

then

1. W = span {{6,1,—-1},(0,1,1))

2. W =span {{1,0,—1},(0,1, - 1}}

i W =span {{1.0,-1).(0,1,1)}

4. W = span {(1,0,-1),(1,8,1}}

B b -

n:z{(;](‘l‘]]aa‘r R T MU AW aer

T n=an2m‘r?'(;)=(;jﬂ,) L

qigifea &8 o ¢ mm F adm T



31.

¥egE B T ¥ Rmnd & v # ¥ ata
| T el §o

iTEC]—{S ‘12]
2 7iel= 5 7
3, T[c] = [ =4 ‘21]

4. Tic] = [_3 '21]

Let £ = [@) {2} be 2 basis of BZ and
T: R~ R? be defined by r(y

(x EJ;) it T[C] represcnts the matrix
of T with respect 19 the basis £ then which

among Lhe following is wrue?
L. T[C] = [‘33 ‘12]
2. 70c1={3,
sra= (3 )

Selohs [-33 _21}

Unit.2

3.

4-B-H

TR p =23 IWEE HET B i %aﬁr

aefPE e (R 10) amadEe p - 1

¥ Yy wadt B .

twrfie L= 0 ge o w ) S OB i &

BT o e(01...9) o Bh ot m &

fam m,Iimcp—I.i#D-m].

(2/p2) quie siiggelt p @ IEwTCRE

TF AR T T

1. 10 & (Z/pT) 1 FME (order) (p— 1)
1 IR mTaE

2. 10€ (E/pE) F BT (order) T2 ¢

3. HAUA 10 € (T/pLY WF (L/pZ) &
e &

4 WA (Z/pl) TR § AT Hagg 1o
THHN v 7 K

33

34,

34,

Let § 2 23 be a prime number such that
the decimal expansion (base 10) of % is
periodic with peried p—1 (that is,
§= 0- BT - fyoy) with
a;€{01,..9} for alli{ and for any
m,15m{p—1.§¢n-m,
Let (Z/p2}" denote the muitiplicative
group of integers medulo p. Then which

of the following 15 correct?
I. Theorderof 10 € (E/pE) 32

proper diviser of {p — 1).
2. The order oF 10 € (Z/p2)" 5

3. The eclement 10 € (B /pE)" 152
generator of the group(E/pZ)’,

4. The group (Z/p¥)* is cyelic but not
generated by the element 10,

it & T b F AT N, s

goitwl k< 100 r TE 3W WE R

TR k=a{med9)dUt k=b tmod I

et & @ e e gl b

T Nop = 1 &8 qUitsl aqwr b & e

2, QUi aamr s E AT At N, > 1 9
daw = E

s s b ER I N, 0 ®
Hge & §

4 i« AU b F I W N, =0,
Ut qOiF oo af, oY wt M, 1
= Hqe T §)

{p-1

Given integers aand b, lot ¥, , denote

the number of positive integars k < 100

such that & = a (mod 9 and & = & (mod

I1). Then which of the following

statements is cornect?

. Myp = 1 forall integers q and 2.

2. There exist integers a and b satistying
Nﬂ,h } 1|

3. There exist intepers a and b satisfying
Noy =0,

4. There exist integers a and b satisfying
Ny » = U and there exist integers ¢ and
d satisfying N4 > 1.



35

34

3b.

36,

37

d-B-H

& miftufys g aet awr v Fr X
F1 3w ave Bga sywen HEE At
o 3§ W Fs #r gEant

1. R x dagy & & v s deau &)

2 TEXTFAE DU wEga ¥
3wy e & d@ X Few

4. W X FEw &, A X\ HEa &)

Let X be a topolopical space and / be 2
proper densc open saebset of X, Pick the
vorrect staterment from the fallowing:

1. TfX is connected then U is connected.
2. I X is compact then I is compact,

3 IEX\U is compact then X 1s compact,
4. If X is compact, then X\ ¥ iz compact.

T AW W B b oOra Aoft

ka"
*mﬂ%mt i
L. &> Al (-8 )97 ¥ET ¥
2. R>038r A7l x = _p 97 ¥Rl
g,Eliax =R Wmaﬁt
3. R > 00T AU (—R, R) & awT
yivafe o &

. R =10,

let B denate the radius of convergence of
tha power zeries

-]
Z kx¥.
k=1
Ther
I. R > 0 ard the series is convergent
on [~R, R).

2. R>0and the seri¢s converges at
r = —& but does nol converge &t
r= R

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

4 R=0.

f:C— CUF IENAT A9 dvafts wwer
auT

Image(f) = {we €3z e COM MR fiz) = w),

T

12

3.

38,

8.

.

1. Image () 77 A fra &1

2. Image () A7 &g & =W T &1 Yar
H FrEar &

3. WPy AT & il afye oo
Image () ¥ yagaa ¥

4. Image (f) # gu¥ 7% 0w fig
#f=ia 1

Let f: € — € be 2 non-constant entire
Function and tet

Image(f) = {w € L : 37 £ Csuch that £(z) = w].

Then

L. The interior of Tmage(f) is copty,

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

3. There exists a disc in the complex
plane, which iz disjoint from [mage ()

4. Image(f} contains 2l its limit points,

HIFHA T 2 AT FEE p(2) WUV (z) EI

mﬁfﬂ-q=§r P{Z]q_{ﬁdzﬁﬁi'}' T

T v =0 in § aw

i Izm;"=ﬂmmw%n
¥R FE m=n

2. Imgn =20 T USRE O n &
oo

I f,,,=ﬂ;m1§qzﬂ'pa;ﬁm

4, lpe = p{&) 3(0) Th W v % MY

Consider the polynomials p(z). g(z) in

the complex vanable z and Jat

hhe = §, P2)2() dz

where ¥ denotes the closed contour

vty =e% 0=t 5 2. Then

1. dgmgn =0 for ail positive integers
munwithm=n

2. fynon = 2mi Tor all pasitive
integers 1

3. {51 = 0 for all polynomials p

3. Iye = p(® q(0} forall
polynomials p, ¢

A g = 8% 79 3% T 3wt
AT KNI 5o v(0) = 32,0 5
t<2ed 1 & 3w A9 & Fe i



an,

Let plt)=3e"0<t<2r be the
positively orignied circle of radius 3
centred at the origin, The value of 1 for
which

i

i
% 2= 9, et

is

1. A= —1/3 2. A=0
1. A=1/3 4, A=1
THIA AR A TF WHRT G747 5, &
Ay Wy XAt fr gaam §
1.1 2. 12
320 4. 6

The number of growp hemomorphisms
frem the alternating group Ay to the
symmetric group 5, is:

1.1 2. 12
320 4. 6

Umit-3

41,

41.

4-8-H

T fifar e
fr= fa -y

i} {yeﬁu‘[ﬂ,ﬂl:y}??ﬂﬂ claur

¥ = (2] = 0] 9T TRW¥A ¥ A=
H &y, IS FEEF F
ATRFRA E T oy FOw R

1. TF Wt HF Rg {corner point)
2. B F fdg (comer peint)

1. & & ¥t T ﬁg {comer point)
4. FE o BT g (corer poing)

Consider the functional

2
Jiyl = j (- y®)2dx

H
defined on {yeC]0,2]: ¥ is piecewise ¢!
and y(0) = y(2) = 0}. Lety, bea

42

43,

minimizer of the above functional. Then
Ye has

1. a2 unigue corner point

2. tworcorner peints

3. more than two comer points

4. no corner points

ufx
Fa-2+pma =2, mrme §
&, VD) T A

1. +zeY? 2. f7e?
3. V22T 4, 2ot
If ¢ is the solution of

X xz

ju - x2+ He(t)dt ==

i}

then rp(iff) is equal te

1. g2 2, 2e?
3. \Ze?? 4. 2

Zarmesh Wiy W A *t fBEer

T BT RRR ¥ AW A & fihr

i &1 oA k1o a4 ol

FA T BURS o v e weleot

TN E

T=im{# + (70) ) OV = Lier?, g0

W =L =2 Fur « W gefar

¢l T Wefatls # waar wm al

&7

1. r TF foresinr Qs ¥

2. 8 uww FwT s af &

3. A7 i & 2RW v} W Ae B
R

4. g0t 7fd F oA ré F oAw g

T8

Consider the two dimensional motion of a
mass in altached to one end of a spring
whose other end is fixed. Let k be the
spring constant. The kinetic energy T and
the potential energy V of the system are
given by



14

T= -:-m (f‘z + {ré)z) and ¥ = %krz,

whmf=%and Ei=r3-§withtastimc,

Ther which of the following statements is

correct?

1. 7 is &n ignorable coordinate

2. 8 is not an ignorable coordinate

3. 728 remains constant throughout the
mtion

4. 8 remains constant throughout the
ot

44, ofe s waor
(cosa) ¥ + (sinx)y — {1+ )y =
0 vee ()
wDE y () E oy () § Rl
70} =VZy0) =1, y,(0) =
—¥2, ¥(0) = 2.
A x= Ty, () T () FT
LS 2 c
1. 32 2. 6
33 4. -342
44. Ify {x} and v, (x) are two solutions of
the differential equation
(cosx) ¥" + (sinx)y' - {:1 + e"‘i}y =
0 ¥xe %E)
with ¥, (0} = VZ,y{(0) = 1,5,(0) =
—v2, y(0) = 2,
then rt:ht.': Wronskian of ¥ (x) and v, (x) at
x= e 1%
1. 32 2.6
3.3 4. =32
45, 8w &
x'(E) = x = 3y + ¥ sinfx)
¥ (t} = 2x — 2v — 3y cas(y?)
¥ wildw Rig 0.0 &,
L. Ty wfter fig
2. ¥R wie Ry
3. e fig
4. FER T
45, The critical point {0,0) for the system

4-B-H

*'(t] = x— 2y + ¥? sin(x)
¥t} = 2x — 2y — 3y cos(y*)

di.

46,

47,

Ea
stzble spiral point

. unstable spiral point
. saddle point

. Stable node

-h'-.-Jh-“:—-'

A= T wix, ) 0F ®o= & S % PDR
oy = Wy = e 4 6, xelf, { =0 T4
AR ot uix,0) =
sin{x) 1, (x, 01 =0 T reR ¥ AT,
W T war E st B ommer gefid
T & HIA HiF FEFA B S
flaxuf)mam

I: e“*"z(l +%e”2)+ (%)

2. ¢™2 (1 + ;E“"'z) + (31_4)

s o (9

4, p™/% (1 o %Eﬂ-"rz) a (rr’a—a.)

Let wx, t} be a function that satisfies the
PRE

Myp = U = @% + 62, xR f =0 and the
initial conditions

ufx,0) = sin(x),w,(x,0) =D

for every x € R.

Here subseripts denote partial derivatives
corresponding to the variables indicated.

Then the value of 1 G.E) is

i e™2(1+2em2) 4 (%‘-)
2 FERL ) ()
oemm (2~
4, ™2 (1 —%e"-"z) - (n’—;-)

HA 6 ulx, ) ot v = FGE

AT B
F T L
et XeR, E =D

w(x,0) = {{1} dex<i

AT lim, g, u(L ) ST TN ¥

I. e 2. 0=
3. 12 4.1



47, Let ufx, £ satisfy the IVP:

T
B 78 xcB,t = 6

de Azt L 0 §
il 0=x=
u(x,0) = [ﬂ. alsewhare.
Then the value of lim, o, {1, £) equals
l. e i om
3. 172 4. 1

AT & f(x) 0% o T ()

[T & ww A= & ook ol &
¥aaT ¥

F" (& [1 [2 [3 i

Jim o |2 |7 [13]16

IFE AR 3 e st e o
~1/6 81 T x* 9 T ¥

I. 1/3 2. —2/3
i 16 4. -

Let f(x) be a polynomial of unknown
degres taking the valuss

x [0 |2 [3
) |2 17 [ 13|16

All the fourth divided differcnces are
~1/6. Then the cocfficient of x? is

1. 1/3 2. —2/3
3. 16 4 I
Unit-4

49, T X~ MONTW A, T aiaw

49,

4-B-H

g F R T =kcp ¥ A
el da s s ab 2

], Fk.p

2. - -ap—-—_k Fk.p-k
X'ax k p

1. ~Retg (‘2',;)

XX
Xax k pek
4 Bete (3.2%)

rx

X ~ N, (0,1) and Ay, is an idempotent
matrix with rank {A) = k < g, then
which of the following statements is
correst?

15

sl

51.

XA¥ K
L 5x =5 fea
XAX K
X  p-k kp-k

X'AX kﬂ)
3. ] Be:a(z,z

Xax (k p-k)
v x ~Deta i

PPSWR videY TR & 39w
N(z3) #I FASC & & 0% n (> 2) AR
T AR e i o &, agt
R R BT
NAFA ¥, O<p <1 ¥Wi= 1.0,
o =1

oF AT ST @,
Loi-pl=pgf+ {m+p)

2 i-{pi+ p~mes)

L= -pP-(1-p) -(pt p)

4 i-G-pPr-1-p) +(1-p-p)

A sample of size n (2 2) is drawn from &
pepulation of N{= 3) units using PPSWR
sampling scheme, where p; is the
probability of selecting £** unit in 2 draw,
Dap<1¥Wi=1,. N and

Ef:j, m=1

Then the inclusion probability m;; is
Loipl—pf+ (p+ p)°

1- {p + 2~ mpg)"

1= Q= pd* = (1= p) = (po+ p)
1= G- (1-p) +(1~p-p)

fadt 2*wahr & & caiw g wer A 8.0
mr bk Rl v wEts # fefafaa
IR A §

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

At & @ #lF 7 awrr dafE

. ABR{ 2. ABD
} BCD 4. ABCh

o

In a 2% sxperiment with two blocks and
Factors A, B, € and P, one block contains
the follewing treatment combinations

a b, c.ad, bd, cd, ab;, gbed. Which of the
following effects is confounded?

l. ABC 2. ABD

3. BCD 4, ABCD



52

52,

3.

4-5-H

Tt gart e oy M R RO
ardt Wt TEAETIT T L0039 70
oA o & & d wEy § A 5§
ufy Tl e gae & o00 @ TEE 1m0
TH & dre 3@ g WIT WO I
oyt @z AR A fr W wE
520 &, & @ w0 & 3= o@w ol
iyt & EEw @ TuEew @=s
{conditional distribution) 3T &7

1. Poisson (2(H)

2. Poisson (100)

3. Binomiai (520,52)

4. Binamial (520, L}

In an airport, domestic passcngers and
imernational passenpers arrive indepen.
dently according to Poisson processes with
rates 100G and 70 per hour, respectively. If
it is given that the total number of pasgen-
gers (domestic and international) arriving
in that airport between 9:00 AM and 1 1:00
AM on a particular day was 520, then what
is the conditional distribution of the
number of domestic passengers arriving in
this period?

1. Poisson {2041}

2. Poisson (1)

3. Binomial (520. }g)
4. Binomial (EZE.—E‘;

AT R X = 0 (0, F, P) W U anRos
R ¥ oEE Y BX) =1 & 7w R
AeF uF UEAT ¥ Gery B
G<FA)< 1. WA (L.F) F B e
# & I oW UF e arfdEar A w5

gfanfa 1 &

I Q(B}=P{AHB} YEBETF
2, Q(B]zP(AUE} Y REeF
3. O(B) = B(Xlg) YEETF

_—— F{A|B) if (B =1
4 RBY = [n i P(E) =0

Let X >0 bhe a random variable on
(LF.PIwithE(X)=1.1et A€ Fbean
event with < P{AY < 1. Which of the

14

4.

53,

55,

following definez ancther probability
measure on (L1, F)7?

L ((BY=P{AnB) VBETF

2. Q(BY=P(AULE) ¥R EF

3. G(B) = E(X1g) VB ET
o _{PCAIBY i P(BY >0
4By [n if P(B) =0

AW B Xawr v iidurefoess gy
AFOATAAT TR AT o=
P(X > ¥IX <218

1.

3.

[ ]
W R0

Let X and Y be 6L i. d random variables
uniformly distributed on (0, 4). Then
PX=VX<2Mis

l.

.

2
4.

Ik [
RN N R ]

A= BF (x,) oF Aral ow & fadr s
Yoot § aur faresr wweor wridsan
ey (AR

s

[IGCRG =R o o
1. {X,} 3@z &y

2. {X.} grasd &

3. (. uw Taw s &0 &

stepfa wdfl & ¥
4. {X 391 vyl amer ¥

Al g
(=N EERF Y I
=

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

e [

L= R SR
[SEA = BT

Then which of the foliowing statements is
true?

1. {X,} s irreducible

2. {X,]} is recurrent



56

56,

57

57.

58.

2.8-H

3. {X,} does not admit a stationary
prabability distribution
4. {X, ) has an abgorbing state

HIF B X~ Cauchy(0,1), e SE R
1. Uhniform (0, 1}
2. Normal {0, 17

3. afRuraET (0,13

4. Cauchy {C, 1)

Suppose X~ Cauchy(0, 11. Then the
distribution of -~ is
14X
1. Uniforem (0,1}
2. Normal {0, 1)
3. Pousble exponential (0,1)
4, Cauchy (0,1}

WETOT 0.8, 0.1, 0.9, 1.2, .68, 1.4, 088, 1.62
v T ¥ o7 BF T AT (8- 02,0 +
0.B) TGN —w < < oo 9 WIH W 715 ¥
¢ & far B & A = @ maifus
wHiE FEA B0
1. 07

0.9
3 1.3

b

Giiven the observations 0.8, 0.71, 0.9, 1.2,
LG8, 1.4, {038, 1.82 from the uniform
distribution on (6 —0.2,8 + 0.8) with
— % £ 8 « co, which of the following is a
maxirmum likelthood estimate for 87

1. 4.7 Z 09

30014 4. 1.3

gfteor offEdsr T o= b SO
URFETA Hy FOH, F RBEEy ofwor
T A yraraa gieter gquly M, =
wada A weh ¥ ol Ta oA aftw
?1 Ry v 932 (sample) ¥ MR W
giimTor gfagdts &1 past 005w @
Ruie o Rt A R T oA, F
WA T NG, D E OB, R WS T
g Iy 10 wadsw w9 ¥ oy o

Cre g e

1
1. 0.05 1 2 u.uﬁ—m
3. 005 - 4. = 0.05

5127 CISRHE—4BH—2

54.

5%,

59.

&0,

To test the hypatheses H, against H,
using the test statistic T, the proposed test
procedure Is not to suppert Hy if T is
large. Hased on a given sample, the p-
vitlue of the test statistic is computed to be
0.0% assuming that the distribution of T is
N0, 13 under H,. If the distribution of 7°
under H, is the t-distribution with 10
degrees of freedom instead, the p-vaiue
will be

1. 605

2.« 005 =1
1.1|:|l3
a2, ﬂ.ﬂs—m

= 0.05

£

I [:xl'}"i}'{Izr}'z.]-'"r(xm}’u} farelr
R T 9EH F o T R E o=
7 HEOT ¥ HUT W AW +, FOVAES
YT e i qur o R wedEy
THE B W & R whowr owua el
&

2 URATHI R 20

L

2 nz0® T ¥ =0
L =1¥aIEE =
4, r=1% S0 F =

bet {xyd oy (X ) be n
independent observations from a hivadate

continuous distribmicn. Let f be the
product moment correlation  coefficient
and v be the rank correlaton coefficient
cornpated based on these n nhservations.
Which of the following statements is
correct?

L. 7, = Oimpliesy, 2 0

- ;2 0implies x, = ¢

- r=1implies, =1

- = limpiiesr, =1

= L ba

Pl Wy ATBT v =0, 16, +

g (FAE t = L,2)T ¥, =6 - & +
g (T8 { = 3,4) W B fifed s
BFaamr ofs T EAWri=1, ... 4
FIC Big) = 0,Var (g) =7 >0 W



60,

18

#y...0; e R. BT 7 & it ar wrerda
Tl HEeAT 87

1. 8 + 64

2.8, — 8,

3. 6+ 8,

4.0, + 6,40,

Constder a linear model
Y=t +8,+ yfori=12and
Vo= 8, — 8;+ g for i =3 4 where
&'s are independent with E{z,} = 0,
Var{e)=g*>0for i=1,..,4 and
&y, 87 € R, Which of the following
parameiric tunctions is estimable?
1. 6, + & '
2. Ez - 33
3.8+ 8,
4, 8 + 8, + 0y

HATIT/PART - C

Unit-|

il,

o1,

4-8-H

of A yreafer smegy o R

Hﬁmﬁfﬁmagcra[x—u’a’rmﬁ‘rmﬂ'

# ¥ T aifey

{. A s Ryt ¢

2. ﬂﬁsmyﬁ’qﬁagqﬂx—nﬁa’ra’r
A fwuir #

3 A“ﬂmwm—l}jﬁ

4, AR AF Faw &Y Bw = g
(4 — 1) fawieig &

Let A be a real matrix with characterisiic
pofynomial {X ~ 1), Pick the correct
statements from below:
I. 4 is necessarily diaggonalizable
2. If the minimal polynomiat of A s
(X — 1)%, then A is diagonaiizable
3. Characteristic polynomial of 42 is
x - 1
4. If 4 has exactly twa Jordan blocks,
ther (4 — 137 is diagonalizable

62,

62,

63.

A4 & p¥RTER ) mEe g
THARE T A & sy
FATE §i T{p(x}} = plx + 1} + plax— 1))
& gfenfea Was wfalty 1,2

R & A, ¥ #w M B=
{1,x,x=.x3}3~'ﬁﬁﬁ’3ﬂa{€ TRe &
1. detT =0

2. (-2t =0aAfR(M-2n0 20
3r=-2¢=0afmar-ant 2p
4, zwalﬂmﬁwﬁmm!:

Let P; be the vector space of polynomials
with real coofficients and of degree at
most 3. Consider the linear map T: P —
Py defined by T{plxli=plx+ 10+
p{x—1)). Which of the following
properties docs the matrix of T (with
respect to the dtandard hasic =
(1, x,x2, x*} of Py satizfy?

b detT =10

2 (T—2Y¥ =0but{T—-2N% =0
3{T-20) =0but{T -21P =¢

4, 2 15 an eigenvalue with multiplicity 4

A R M 0% pxn ZfAE e 3
fagdr &M (rank) kk=n 31 ozl
A+ 0M A K ¥haaiE 5 8 rRE
THA BiRwu ¥ W Mu=Au & A
A &
Lorank (M-Aun'y =k ~1

2 rank{M-un') =k

3ok (M- Au*y=fk+1
4, (M = dua”I" = M — APuy”

Let M be an n xn Hermitian matrix of
rank X,k # n [f A # 0 is an cigenvalue of
M with corresponding unit column vector
u, with Mu = i, then which of the
following are true?

[. rank (M- Auu™) =k —1

2 rank {M-Auu)y =k
Iorank{M-Aun'l=k+1

4. (M - tuu)" = M™ — fuu’



&5,

as.

4-B-H

ML v = (xuxa)w = (1,32} TF WAY W
A Bluw S 0¥ —xy +
dxpy, B, My #w T v = {1, 0) T
W={re®: By, v)=0L. 30w

1. B &7 ITaAlE af &

2. [{Q0)} ¥ aerav 2

3, - E

4.(0,0) U (1, )W T Y Al Yar ¥

Define a real valved function B on B2 x R
as follows. If v = (2,0 w = (y,, ¥2)
belong to B® deline Blu,w) = XM —
1Yz — XY + by, let vy = (1,0) and
let W= {v e R 8(p;,v) = 0}, Then W

1s not a subspace of R?

- quals (0,03}

. isthe v axis

- i5 the line passing threugh (0,0} and {1, 1

R? 9 g gfarardr st

il y)=xy

el ) = x% + 2xy +

Galx, ¥) = x? 4 3xy + 27

T Rt st F @ wuer w o
L @ &g, goa &

2 g Au g g §
R o
4 Ao aem &

J = T I N e

Consider the Quadratic forms

Q1% y) = xy

Qe ¥) = 5% + 2xy + 42

Q(x.y) = x% + 3y + 2y

on B2, Choose the correct statements from
below:

L. @y and G, are equivaient

2 £ and £, are nquiwlent

3 Qs and 0, are equivalent
4. all are equivalent

66, T B (u,),,, areafas dwmat 37 @

Eﬂﬁ#%a‘rfﬁmam‘iaﬁﬁgﬁm&
(-1, 20,8 =1 F By
D] < B2l ol 0 2 13% Ry
e & & St @ e simreaes w8
&7
L. Tttty R 30N 28 2
2 Yneasun e 7 Hfdmfita
:R Em:a”nwwmm#
¥R ¢
4 W <P w2 < g 13
& o T Py un TF TS
FFIRE wWer b

- Let fugln,: be 2 sequence of real

numbers  satisfying  the
conditions:
({1 uy, 2 0, foralln > 1
(Dlener) < B2 foralln > 13
Which of the following statements are
necessarily true?
}. Xnai Uty docs not converpe in R.
2. Yauiz iy, converges to zero.
nz13 Uy CONYETEES 10 3 NON-2ero real
nurcher. '
4 Il | = %, forall2 = p =13,
then T,..0 up is a negative real muber,

following

. AR R S aeid wogE I RET g A

Fi A s T B

A 5 WA oA @ A s 2

2 I 5F K awowa @ @
ar 5 o

3. IRNA 5 A AT B A s oot )

4 W RNE 5 # oo (e o
an, S Iy &

« Let 5 be an infinite set. Which of the

following statements are true?

. Ifthere is an injection from S 1o M,
then § is countable

2. Mthere is a surjection from § 1o Fg,
then I is countahble



45,

69,

&9,
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3. If there is an injection from M 1o S,
then 5 i countable

4. [fthere is a surjection from M 1o 5,
then § is countable

AT B WG HEA & ThArE

# fEd § A ath ST dET A op,
# e & oW p, =2.p, =3,py = 50W
ARt Ry

S={sy =Py —PuinEN.n 2 1} 7T AT
# HT- YT g B

. sup ¥ == co

lMSHP g go Sy, = 00

infS < evandinff=1
Urminb, e 8y 2 2

Ll kg

Let p, denote the n-th prime number,
when we snumerake the prime numbers in
the increasing  order. For  example,
=242 =3,p3 =5, and so o0, Let
§={(8:=Ppar ~PpIn€f.n 2 1}.
Then which of the following are correct?
l. sup & =

2. rnsupy e, &y = w0
LinfS§<coandinff =1

4. liminf, . 5, = 2

g 3Hd (0, 1) %7 n = 1% Ry far

THAN F HTFH 4T Fraw it

falx} = zn;n’g"['x} = 2:1_:+1 - B wet

Ty faary &1

(1) A {f,} SRR {0, 1) W
afamRa gl &

(THTRA {g,.) THEAT: {0, 1}
wiRafe gl &1

o,

L ag ¥

2 () HE &

eI E AT A=

¢, (aargn et gew §

For i = 1, congider the sequaence of
functions

R o
M) = g () = o onthe
open interval {0, 13, Consider the

statemants:

<0

70

7.

71,

(1) The sequence {f,] converges
wnifonnly on (0, 1

(TNThe sequence {g,,} converges
uniformly on (¢, 13

Then,

I (Fyis trie

2. (T} is False

3. {1} is false and (T1} is true

4. Both (T} and (1) are true

A= B [0,1] 9T {f,} dae TR we
(A) vx € B, (£, ()} T FIERE HhA ¥
{B} ITFH {f,} 0 # vraaw 1fiwRa
grar ¥
U gufx) = Elar{=1fulx) vie R
A=
I. supmorm ¥ &Y A {g,} @M &
2. {g.} AR HOR ¥
3. fg.) Wy @O R, 17
HEEE HAE E

4 M >05%W WX &
B {¢) =M, vnel vxeR

Suppose that {£,1 is 2 sequence of
continuous real valued functions on [0,1]
satistying the following:
(A) ¥x e B, (f;{x)}isadecreasing
equence.
{B} the sequence [f,} converges
unifoerniy to 0.
Lot g (x) = TE_ (- 1) fi(x) ¥xek
Then
l. {g} is Cauchy wilh respect to the sup
ROFT.
2. {91 is uniformiy convergent
3. {gn} need not converge pointwise
4, AM > 0 such tha
gl =M, YneN, Vre R

o f:[5 2] rew e o o
g e i g &

a(x) = flx} + f{1/x)x & [L2].

[1,2] & & TR e o e wY g
¥ FOir-Semwamer g -t ger
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B UP, g} @A L(P, g) & e R, &
|, VRl Tagee f & e wd

VP, g) = Lif.g) A% aear &
2, Pl 3 /% fare g

{P.g} # L(P.g) el Gy &
3 URg) 2 L(P.gy BT £ gD ot it
4. U(P.g) < L(P.g) W [ g5 ot &

Given ! E 2] — I, g strictly increasing
function, we put gfix} = Flx) +
f(l/x),x € [1,2]. Consider a partition P
of [1,2] and et (P, g} and L(P, g)
denote the upper Ricrnann sum and lower
Riemann sum of g. Then ;
L. for a suitable £ we can bave U(P, g) =

L(P.g}
2. forasnitable £ we can have U{F, g) +

L{P. g}
3. U(P, g} = L(P, g) for all chuiccs of f
4. U(P. g3 < L(P, g} for all choices of f

£# (0, 1) ¥ TFalRE 7R Hag

TG waA wd M g = [ 4o, g

= ~1¢ N f FT TUH HawdT [ ¥

@b €@ N £ F 2 Felicerw oa &

& R A ¥ wla | awmew wmraes:

e g

. AR gla) > 0, & g Seataw T
ﬂa@m#ﬁmmﬂw
OR F E

2. IE gla) > 0,77 g arrafaw Yor &
o HeHaw & 3ot yrdvas s
H oo T T FTE

3. W& gla)g(d) # 0. @ gla) g(b) ™
Rewwah

4, I gladglh) = 0.3 gla). g(b) &
g faglig 6

Let f be a real valued comtinuously
differentiable function of (D, 1). Set
g=f+if where i* = —1 and £ is the
derivative of £, Tet a,b € (0,1) be two
consgeulive zeros of f. Which of the
following statements are necessarily true?

21

3.

7.

74,

I. [fg(a) > 0, ther g crosses the real
line from upper kaif plane to lower half
plane at o

2, ¥ g{a) > 0, then g crosses the real
line from lower half plane to upper half
plane at &

3. If gla)g(b} # 0,then g{a), g(#)
have the same sign

4. If glayg(h) + 0, then gla), g(b)
have opposite signs

A T SIEEAUTG AFfie o xn MRy
AR TF TFEH FR"xR >R ¥
Flryy=xy) & NwfE »t ot
oy} x W97 y & QT oW §1 AR
DF(x.yJ B ()} R F & HASHS A
& 3T R xR & T Q% waET B
=

1, Oty # 0,30 DF(x,0) # 0

2. qEy > 0. MOFCY) 20

3. G ey} # QO FDF(x,y) # 0

4 TR x=0Wy=0, TN OF(x,¥)=0

Let A be ap invertible real n % » matrix
Define a function F:R* xR™ R by
Flx,y) ={Ax,y) where{x,y) denotes
the inner product of x and y. Let DF (x, ¥)
denote the derivative of F at (x, ¥) which
is 4 linear transformation from R" x
®® - R. Then

L. Ifx + 0, then DF(x,0) % 0

2. 0fy =0, then DF{0, 7} # 10

3. If (a9} = {0,0) then DF{x,5) 2 0

4. Ifx=0o0ry =0, then DF(x,y} =0

HW T R RO T oA koS
Fla.y) = (x* + 32y — 152 - 12y.x + )
e ror AT d IR S={xy) €
B2 f R SR gt (L)) /), @
1§ = RAM\(0,0)}

2. 5, B % fagay

3. S, R H Aae ¥

4 RZ\SToRig ¥ -
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Let f: ®* — R? be a function given by
fley) = (x* + 3xy* —15x - 12y,x +
¥).Let 5 = {fx, y) € B2 f is locally
inveriibie st (x, y}}. Then

L § = &M J(0,0)]

2. Sisopenin B*

3. §is dense in R?

4. B2\S is countable

X = B, Ueen® qOTH F wHTa A
X ™ metrjcs dy, d; W BA9R =, FJ97
diim, ) ={m—n|mn eXx
dpmny=|2-Y mn ex

R X, X AR gl i

(xadljn {Xadz]'* m Bt ET

N A
20X, o &
3. X, wuiaar ofwey ¥
4. X, EUTAT TREEY ¢

Let X = H, the set of pasilive integers,
Consider the metrics &, d; on X given by
dilm, ) =|m—-nLmn £X
1 1
dz{m,n} = |-“—1—E|.m,n =
Let Xy, X7 denofe the metric spaces
(X.dy). (X, d;) respectively. Then
1. X, is complete
2. X5 is complete
3. X, istoally bounded
4, XAy is totally bounded

T:R" - R" ¥ T3 WA vakte o Jf
T=T-, A N WA
FH q Fud @ew g

. T egmaei &

1 T i, SYERAY Tt ¥

3. T arediae XTRAMTRE & #

4, T =y,

Let TR™ = R be a linesr map that
satisfies T2 =T — I,,. Then which of the
following are true?

. T is invertible

T = I, 15 nat invertihle

. T has a real sigen valoe

TRl

L R R

22

T

T

78,

(2 003 2 0 -2
o010 -1 3 4
M“ﬂulua;«q.'

1 11 0 1 1

5 5

1 1
EI=IWE’2=3H!#E

4 3

mEm AT SN A aw
I #AT &5 M = by W MX = b, ¥ETE
g

. D AT MX = b, and MX = b, oA F

5]

3oTAME =b, — b, BIH ¥
4, BF MY =h, - b, MEAT ¥
2 03 2 0 -2
e 10 -1 3 4
LetM=1o 61 0 1 47
i11 0 1 1

5 5
by = 1 and b, = ; .Then which afthe
3

4

following arg true?

|. both systems MX = by and MX = by
ara inconsistent
2. both systcms MX = b, and MY = by
are consistent
. thesystam MX = b, — Fy is
consistent
4. the systems MX = by — by is
inconsistent

Lk

M=I; 11 1]Hr-i|arﬁtﬁw%ﬁﬁ
Mﬁrémliﬁlﬁﬁﬁﬁ
¥ ¥ why & FuS T Ey

L M F Hioges agqe (X — 13X + ) ¥
2 MF ACTT X - 1P+ E
1. M Tl (diagonalizable) A% &

4, M“:E{M+3£}

5127 CISR/T8—4AEH—3B



8. Let M=

1 -1 1
2 1 4+ J Given that 175
-2 1 =
an cigenvatue of M, then which among the
fallowing are correct? '
I. The minimal pelyromial of M is
(X — 13X + 4)
2. The minimal polynemial of M is
X -13x+ 4
3. M is not diagonalizable
4. M7= (M 4 3D)

Umit-2

79 FO) =27 - 1055 + 12 TR O B & @

79.

4-BH

= g

T d P

I Q 9T f(x) Ay &

T ﬂﬂTng‘mm‘Eﬁ{m}:mS
.ﬁm{”ﬁﬁm%mfﬂvf{m}=2

- fln) Py o8t QU e % FOY smmew
e 3 ¢

Let f{x} = x7 — 105x + 12. Then which

of the following are correct?

I. f{x}is reducitsle over

2. There exists an integer 1 such that

f{m) =105

3. There exists an integer m such that
f(m} =2

. f{m} is not a prime number for any
tnteger m

=Y

Hﬁﬁia=i’§EﬂHﬂT{auﬂ{%ﬂ}.

A & K = Qad). Frsr & & wir wuAt

HETEF{:

L CF 87 germitar o, 0% %
KT =K du &+ id

2. CHT 8 HARRTAT o O T
a({) = K

3. QF AT AR rgmaw 4 2
& Kceawm £ oy 87 wamriE
o ¥ foTak)cE

4. K 8 6w &% @At ¥ R
a{al) = af

23

8. Leta=Y2eRand ¢ = exp (™). v

31.

81,

K = {af). Pick the correct statements

from below:

I. There exists a field avtomerphism ¢ of
Lsuchthat o(K) = & and o = id

2. There exists a field automorphism o of
€ such that o (K = &

3. There exists 4 finite extension F of Q
such that X € ¥ and o{K) € F for
every field awtomorphism o of £

4. For &l field automorphisms o of X,

olaf) = af

A R X = e €101} vt iz
15RT mafE ARF d{(x)0y) =
Liaix, )2t afy F: X <[00 9% ey
g fa@ Flad = By 2 ofoenis
S & o B Ry s

I foaa ¢

2 fonto ¥

3. f oncpone ¥

4.{\?@3

Let X = {{x);z:x, € {C1) forall i = 1}
with the metric d{{x,), () =

Lizal % = yif278 Let 1 X -[0.1] be the
function defined by f(x,);, =

Y121 2,27 Choose the comec! statements
from below:

. [ i3 continuous

i, fisonto

3, Fis one-to-one

4. Fis open

Wt TR F F WwTw 4 b o
A=z F WP wWW E S W
R21 & 0L, R owE T e
ST b R d s wmaat b
L ATF iET waEaw ¥

2, Ao §

3. A oA ¢

A BRI o ¥
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Let A be a subset of R satisfying 4 =
Moy Vo, where foreachr = 1, ¥ isan
open dense subset of B, Which of the
foliowing are correct?

[, Aisangn-gcmply sel

2. Ais countable

3. Az uneoyntable

4. Aisdensein B,

HF 37 3l aF ANt A
AR={e=x+iy:y>=0]
€ H¥ fom, fmr & & = & sy

wh &

i

le 2. el
Zz x
- 2 <
E.mEH 4, hﬂEH

Let # denote the upper half plane, that is,
H=lz=x4+iyiv>1]
For z € A, which of the following are trpe?

Lley 2. xEH
z r
- Z
iy ety

A BE L0 o CTARTE oA ¥ o=
e & @ oA O we w2
L uR el ze F RO IF <1 f

FC R WA ugd G
2. I Fonto @, @ T floosz)ono
3. B fonto i, A A fle*)onto &
4, TR Fisone-onc §, 8 T

fiz* + 7z + 2} onc-one ¥

Let f: £ — € be an analytic function. Then
which of the fallowing statements are
true?
1. If{f{z}| < 1 forall z € £, then f has
infinitely many zeros in €
2. H f is ontoe, then the function f{cos z)
i onio '
. If f is onto, then the function f{e?) is
ontg -
4.<If f is ane-one, then the finction
fiz*+ z + 2) is cne-one

LTF]

. T 40T AT f(z) =1 +z + 220

aW gzl =efzeC T ﬁ-’lﬂ!’{'iﬂ‘ |
T & e Fw & A W

I Iim|,1_.w|f{z]] = 0

2, limpy o lglz}] = e

LW zeClzZsRDEW R>0F Rw

qitEEy &
4 g izeCiz| <RNET R>0 & fav

uwREzr §

Consider the entive functions f(z) =1+

z + 2% and g{z) = e%,7 € €. Which of

the following statenzents are truc?

L. iyl F(2)] = o

2 gL wlg{z)] = =

3. f~i({z € €:[z] < RY) iz bounded for
every B > 0 :

4. g7 ({z € € |z} £ R}) is bounded for
cyory { >0

. R & o owm wl iy

l. tanz T FOAMLeRE ot ¥

2. tanz € T HAAHT Fad §

3, o YT mnz ¥ faew By §
4. oo O tanz # N PR §

. Which of the fallowing statements are trus?

{. tanz i3 an eptire function

2. tan z is a meromorphic function on £

3. tanz has an isolated singularity at

4. tan z has 3 non-isolated singulariry at ca

. AR o, < g, < < ag, RO T e

e g quits B % 1< g, < 100 T

i=12..51 & Fm o e & 9 wa

® FuT A B

L Wit Ed Rr igicfast
ANT a; ® a0, & RWET &= g H
wid gl gl ¥

2 My g T 1 =izl R o AU
quits &

3.4 jETF 1</ 551 8 o FH
quite & .

4 WL jE R g~ g 51
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Let iy L g = = oy &gIWﬁ distinct

natural numbers such that 1 < g, < 160

torall { = 1,2,.., 51, Thea.which of the

following are correct?

i. Thereexistfand jwith1 <i < 5 51
satisfying a; divides aj.

2. Thete cxists £ with 1 < { < 51 such
that o, is #2 odd integer,

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

4. There exist { < j such that

IE;— ajl = 51,

e 8 g ¢ & T, AwGY T ¢ B

varmwaTst & WAy A= o B &

AT ol

1. ¥ ¢ ot dlifda & a7 AwG)
afretiaa &

2. AR GulFs & o AwG) ofE

1 ARGHAT & A% AwG) IR B

4, T Aut(G) FY Aut(H) 1 AFET AR
Bl cowrn dEmp el Ao o
H = gAelt & :

For any group &, let Aut{G) denote the

group of automorphisms of &. Whick of

the following are troe?

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

2. G is eyelic, then Aut(G) is cyctic

3. IFG is infinite, then Aut{G) is infinite

4. II Aut{(3) is isomorphic to Aut{H},
where G and H are two groups, then G
is isormorphic to

¢ ¥ BT o1 Ter wHE ARh WE s

YR quiEt moaww - & 0T 6 3t 0

¥uE g A A E B oorder{g) =m,

order(R) =n T order{gh) = r. o BFe

A FT 8§ FUA WawTwe wew B

1. & 3 FHE & g

2. & ol 5o 7 @ wwa

1. G FAA % {infinitely many) afFw
ToaAE

. G W3R wHp @t gom

e

83,

bo.

Let & be a group with the following
property: Given any positive integers m,n
and r there exist elements g and & in 6
such that arder{g) = m, ordet{k) = n and
order(gh) =r. Then which of the
following are necessarily true?

I. & has to be an infinits group

2. & cannat be a ¢yclic group

3. & has infinitely many cyelic subproups
4. ( has ta be a non-abelian group

7 @ RO FEw Clxjixi+ 1) 8
fArT 7 w8 e e

l. dime R =23

2 R¥r ﬂﬁ-ﬂmammﬁr;

3, R U IR TUmET wid (FFD) ¥
4. (x) R & 3ReF aooAd ¥

Lat R be the ing €lx]/(x? + 1}. Pick the
corect statements from below:

2. R has exactly two prime iéats
3. RisalJfEp
4. {x) is a maximal ideal of B

Vnit-3

.

¥(x) = y'{(0) = y(1) = 0,y'(1) = 6, %"
O FS T FEAs

Iyl = 17202y — (") 1dx % w0 &
. x% 4 2o — 3x*

2 x4 gxt -5

35 gt — 20

4, x5+ 4x? . got

« The extremals of the functional

1) = f{720x%y — (") ),
subjeet 10 y(x) = ¥'(0) = y(1) =
6, y'(1} = 6, are

1 x% 4+ 2x% — 3x2

R N R
R e

B L

$2 b R
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o
@¥)=1—2x—dx?+ [[3 4 6(x— 1) —
4{x — )%} @re)de.

N ¢ B pQogd) W oA

k2 2.4

£l 4, §

If ¢ is the solution of

@lx) = 1—2x 422 + f¥13 4
6(x —t) - 4(x — )% @{t)dt,
then p(log2) is equal 1o
Y2 2. 4
36 4 3

S o el

Ffew @ wead Segen oAEE
WA A HARIST |Ear oyt suk
T HhAnE e §

1. &= —7% o(x) = sinnx

2. A= -2r% plx) = slnPax

3= 3 olx) = sinZrx

4, A= =45 iz} = sln2wr

A characteristic number and  the
coresponding  eigenfunction of the
homogeneous Fredholm integral cquation
with kamnel

KCat) =

are
1. A=—n? o(x) = sinnx

x{t—1), 0<x <t
tx—-1) tsxs1

2, A= 2% plx) = sin2mx
3. A= —3n% @(x) = sindnx
4. 1 =—4n? ¢(x) = sin2nx

FEAE m & g semAE oy Rrom w5t

W TAE o oA R w B A
FF N TN w gEw o e R &
WA AT I ¢ F g r oy
¥ Ry & 3% aums Reaw o
o Rl wfdwr &7 Besr @ o o
T R z{t} = z, cas (wit). ﬁgﬁ'ﬂﬁ
v Bifua A A wfy = owr ¥ oaw

95.

faffaa &% « W zor foufy afew
fors & femm w4

F{i) = {a sind (L}, 2(t) + a cos #iey). 59
fa'g REHTT T Tiy-mafeer &

¥
1 855 + (g + zgev’cns (wi))sing = 0
2. aZds ind = 0
- 87+ {g — 250 c05 {wi))sing =
E:E

=+ (g + 2hwicos (wh))cosd = 0

iag

X
4. ai—éd— (g — 2pw®cos (wi))cosd = D

Consider a point mass of mass m which is
attached to a mass-iess rigid rod of lengih
a. The other end of the rod is made v
move yertically such that its downward
displacement from the origin at time ¢ s
given by 2(t) = 2, cos (wr). The mass is
maoving in a fixed planc and its position
vector at tite ¢ is given by

#(t) = (a sinB{e), 2{t) + a cas (.
Then the equation of motion of the point
HIBSS I5

I dtg . ) : i

- a5+ (g + 200 cos (wh))sing = 0
d1# ;

= @~ + (g — zgw cos (wt))sing = 0

rJ
i aﬂ-;g + (g + ziw cos (wrcosd = 0

a2g
4oa_z+ (g — 25 wicos {wt)}cosd = 0

et ZRdm B\ sreward Yo

HAHTeT THETw & fia g ¥

nld=1+ze™ e} = (1 + xye=? —

Ly {x) =14 8%

R # & sy shraty @ sawwa

AHHIT oA 7 B

LG+ 1y + (6~ C1l¥; — Gy, @1
C, AU ¢, FHrey s ¥

2 G0h =y + G —y). T ¢ Jr
C, Brers R ¥

3O —y) ¥ G0 - Yz} + C3ys ~ 1),
HE £, G AW ¢, wrew fagrw §

£ L0n —¥) + Gy - 3,) + . & L
A ¢, vy Ry §
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functions an  an

Three solutions ol 2 cerlain second order
non-homogensows  linear  differenuial
equation are

Hixi=1+ xeﬂ,}rz[x} =(1+

)eX® — 1y {x) =1+ %%

Which of the following is (are) general
safution(s} of the differential equation?

LG+ Dy + (6 = Oyz — Gy,
where € and &, are arbitrary constants

2 Gy = y2) + Colyvy — wa), where ©)
and £, ar¢ arbitrary constants

LG -y Gy — v +
C3(}'3 - }Il}‘ where clf Cz and Eﬂ are
arbitrary constants

4 G0y —¥a) + Glys ~ ) + 3,
where €, and (; are arbitrary constanty

A% x e T plx)qlch rix) Mol (F
YRR WAw BEd @ G WA
RHAFTIT 3" + p(x)y +g{x)y = r(x) F
wad uter B @ e w6t F o
RS w7 & & 0= nin() +
v, (), (X G861 ST § SRl y, Ty, &1
Y Apy vy =0 ¥ Waw w@as
B A v, (x) VE vy (x) IS ORET gar
e A e B T
HrFemwT: A E
Ly, Ty, %1 GTewaa 1 & s o5
¥
v v THT v, 4 vy, O B HEEAY
g
3 vy T v, W AW Hawae 7 &
}'-rq My + Ry, B AR awEETY
3
A Hp)y +qxy =rx) FEAT H
T R ay, + byt FEEF
WA §, A 6, b & R T AE §

The method of varation of parameters to
solve the differential equation »" +
p{xYy + qlx)y = r(x), where x € [ and
p(x}. q(x),r{x} arc non-zero continupus
interval f, secks 2

n

o7,

97,

particular solution of the form y,(x) =

v {x) ¥ (x) + vo(x)y(x), where v, and

¥: are lineardy independent solutions of

¥+ plx)y' +q(x)y = 0, and v, (x) and

vp{x) are functions to be detormined,

Which of the following statcments are

necessarily trug?

{. The Wronskian of y, and 3, i rever
zere in f

2. v,w and vy + vey are twice
differentinble

i v, and v, may not be twice
differentiable, but v,y + voyv, 15 twice
differentiable

4. The solution set of ¥" + plx)y’ +
g{x}y = r{x) consists of functions of
the form ay, + by; + y, where
i, b € B are arbitrary constants

sffefore ArF FAE 9 fAat
¥WH+Ay==0 far x&{—-L1)
y{-1) = y(1)
yi{-1}= y'(1).

At

. " xBEsTE AL T teeRE

7. WA ¥Eew Aw e £

3. v aBmuite AF -1 &
wifas &)

4, AmsTeE At & s 3t
afmzyr ¥ '

Conzider the sigenvaloe problem
¥i4dy=0 far x€{-L1)
y(-1} = ¥(1)

y'i(-1) = ¥'(1}

Which of the following statements arc

true?

. All eipenvalues are strictly positive,

2, All eigenvalues ar¢ non-negative.

3. Distinct eigenfunctions are arthegonal
in 22[=1,1].

4, The sequence of eipenvalues is
bounded above,
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Uty =u+lL,reRt>d

ulx, tl = g2 ¢ 47 'H'mr'l' Fi

. (0.0) 97 7= fafawm &

2. R smomsr am (nu) = (2,67, 6
(0.0) R Hf¥rewefir am ot &

3. (1) AR F FE 3ra- gt
TH (0,0) F TG T T ¥

4. Wih% I W (iveyw (0,03
AT ot g B, T B ammas
O T P

Consider the IVP:
Myt by =u+ LxeRt=0
ulx, 8= x?, p = x2
Then
1. the solution is singular at {0.0)
2. the given space curve

Ceot,u) = (£,62,8%) isnota

istic curve at (B,0)

3, there is no base-characteristic curve in

the (x, &) plane pasging through {0,0) .

4. a necessary condition for the IVP 1o
have & unique C* solutior at (0,0}
does not hold

A & BET ufer) e PR

M{PDE}:H,+uu,=1,xEH,I:‘-ﬂ.

T AhE e u (S, e) ~ L9 e

F]ar ¥ T GRS AW weEr (v

F

L AW UF BN ¥

PREAE ol

1. Ao A ww g £

4. O 7w K A o ¥ o iR
HUR &% 9 T i

Let u(x, ) be a function that satisfies the

PRDE : w,+uw, =1,xe Re>0, and
2

the initia! condition (t?,t) = 25 Then

the [VP fas

1. only one solution
3. two solutions

139,

1494,

101,

. ﬂ'i‘-j—zﬂ'!-lul._, +
{BVPY,

3. an infinite number of splutions
4. solutions none of which is differentiable
on the characteristic base curve

£:10.11 - (0,1) F afach fy Rig

flr)=x. & o & A Fowr swrada

o A RE e v e 0, 1) ¥ R

THA® 2000 = f{x,) W BT 7t 577

nz=0 3

M L = My (706N, A B A B

7 3 o

L gLz, x W yEfhT g

2 x, MPHRA AT ¥ 2w, wfr L

LR o =xy - 0 Jey | < Ll | W
g ¢

1. 7 fr) =08 w3 c >0 ¥ R
feneil < Cley?

Let £:10,1] - [0, 1] be twice continugusly

differentiable function with a unique fixed

point f{x,} = x,. Fora given A 40,1}

consider the iteration x,,,, = Fix,) for

n=0.

Ifl = MAXzein,17 [F {2, then which of

the following are mys"

L IfL <1, thenx, CONVerges to x,

2. Xy, converges to x, provided L = |

3. Theerror e, = %, — x, satisfies
|8nsr] < Ll

4. i f'{x,} = 0, then lensz) < Cle, 2
forsome £ > 0

A T ul) 9T o oAe

W+ uw'=0, ze(0,1)
u{} =10

{8V FP) {
u{l} =1,

HHP FIr § (BVP) #1 oREAT sy
ey W on &7 '

Uren—thia

a3 h
=0
UN =]

=0,j=1,.N~1
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U T 9 u(x) W gawes ¥, SRt

6 =jkj=0,..N [01] T fBwmew ¥

mﬁ:n=1fﬂu&ﬁ;'ﬁuﬂmm

Bl o P F 3 39 & v men B

L (BVF), W FT abeR & fav
Vi=arl+bF o g & T
abeRr=1 3N Zﬂﬁ,r?ﬂ‘ Hﬂ'lf
TR+ = Ar (2R = 0

2 th=(r! - /(" - 1) T r T8 A
T &R A — 4r 2~k = 0
T re] '

1L oax F uwfrer ¥y

s jA TR |

Lt ulx) satsiy the boundary value
problem

u'+ @ =0,
(BY#} w0} =
u{l)=1.

xe{0.1)

Consider the finite difference

approximation; to (BVP) -

Upra My

Uy =1

Here #; is an approximation to u(xy)

where xy = jh, f =0, ... ¥ is a partition of

[0.1] with & =1/N for some positive

integer M. Then which of the faltowing

are true?

1. Fhere exists a solution to (BVP), ofthe
form Uy = ar! + b forsome a, b € R
with r 2 1 and r satisfying (2 + h)r? —
r+(2-R)=10

2 U= (rf —1)/(r¥ — 1) where r
satisfies {2+ ar? — 4r 4+ (2 R)= @
and r=1

3. uis monotonicin x

4. Uy is monotonic in f

y(ﬂ)=ﬂ.y(1]=ﬂﬂ'mﬁﬂﬂa‘¥a§0
wEE Jly] = [ - (') dx

T YR #3) WET R v Ao mE )
e wawas A o dmr #

25

=0.j=1..N-1

162,

Rigait ot =afer e B B A

4. 3T 9 Wit T

Consider the functional

JB) = 16" - ')*]dx subject 1o
¥(0) = 0,¥(1) = 0, A broken extremal is
a continuous exitremal whose derivative
has jump discontinuities at a finite number
of points, Then which of the tolfowing
statements are true?
l. There are no broken extremals and
¥ = 0 is an extremal
2. There is 2 uniquis broken extremal
3. Thers exist more than one and finitely
many broken extramals
4. There exist infinitely many broken
extramaly

Unit-4

103. 06 % N(>n) s9sat & safe # ¥

T BTAAT. n{>2) st R
areh & o ) F F N T & oo

. AR UL Uy, Uy FAwET S ¥ A

waiR gard ot ¥ Ay o, o s
L2, N J& no =0 Fur n =
k=23 8% foe ogalt (k-1) st
# 3 oidy 7 ekt € Gw, wa
L 57 gk & o A sEfaE a9
#r wimwar o ¥
2. 9EHEY wa gl g & oy
mm#mf{—xﬁh
3. el Tk & ARwTAE 7 e it
G % gy 3 O £ witwar

RiN-n)
NiM~-13 FI

4. TR FHE & iR o ol gud
F A9 oty 20U ey

N{H-1)
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Suppose ni{2 2) units are drawn from a
popuiation of M{> r) units sequentially
28 fellows, A random  sample
thillyi - Uy of size N is drawn from
H{0,1). The Ath population unit is

' -y — yi
Sﬂlﬂﬂﬂd if Uﬁ' - .H‘-ki-l.k - 1.l 2- iNJ

where n, = 0 and n, =number of units

sefected out of first k — 1 units for each

k=23 N Then

). The probability of inclusion of the 2
unit in the sample is E

2. The probability of inclusion of the 1®

. . nfn-i
and 2™ unit in the sample is Eg;—_;%

3. The probahility of not including the 1
unit and including the 2™ unit in the

niN—n)

MN=1;

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

mim=1%

S(N—1)

A AW uR EeET AL B, C ar
Daw TF o Bama o faaw ffw
FE OFaA A TW b & =Ea & faw
¥aH A, B AWM D F wdiF2 F AT
e C @ w3 F e @ o
T ftomsr wifs: e

L 3 & oy Fagy aft ¥

2. 3ot erem mEERr &

3. W a dwew ¢

4. AT W dey

Consider a block design with three blocks
and four treatments A, B, C and D wheare
only A and B are aliotted to block-1, only
A, B and D are aliotted to block-2 and
only C is sllomted to biock-3. Then the
reselting biock design is

1. incompletz and not connccted

2. incomplete and not balanced

3. batanced and connected

4. neither balanced nor connected

sample is

sample is

kX vF uwrens aefoear ¥
torar wRsT 99 Fae f{x) =
(ax®t 4 gaP—1}e=r"x7. ¢ o 0k TEF

20

L85,

11,78

104,

a>0 YT 0.0 aTW 4 F T A
% T X & ATET Soet & gEaT £

1. TF FEHAA Tl

2. UF @RI TdT

3. 0% WO Gieel

4, TF WA-ERET wEw

Suppose X is 2 positive random vadable
with the following prohahility density
function

flx) = (@™l 4 gxf-Dye=x"-xP. 5 g,
for «¢ >0 and B> 0. Then the hazard
lunction of X for some choices of a and §
can he

1. an increasing function

2. adecreasing function

3, aconstant function

4. a non-monctonic function

UF ERREW a7 & n(= 1) O6AE wooy
tl n yomat & dEd s @=ET so o9
TaywAT: 4Ry @ oA anfiow o
& o e | & AR dF T S
Ipdfdasw e aman

I &% n & fav x o agax of
2. gafr n#ﬁ&!ﬂﬂ'ﬁﬂﬁn#ﬂﬂr

n ¥ ¥
. P n ¥ RAUv xwramw 1 & o

Fougr b
4 T n & Be x o mitaw 0y
i 2

A parailel system has n(> 1) identical
components. The lifetimes of the #
cwomponents are independent identically
distributed exponentia! random variables
with mean 1. If the lifetime of the system
is denoted by X, then which of the _
following statements are true?
I. The mode of X is O for some n.
2. The made of X is less than or equal to
n forall n.
3. The mean of X is greater than egual 1o
I for all i,
4. The median of X is greater than 100 for
spme n,
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e OARC o-dF F E To
Rrm &2 D P & § ot wr g

T BET Tx- 10y + 1 @ RS
ﬂﬁ’rs‘rmmﬁ:{x,y)ﬁig ABC &

FT 9T ST 0
. A 2. R
T &N

Supposc ABC is a triangle on the xoplane
with centroid D, Which of the following
points can NEVER be a minimizer of the
function 7x ~ 10y + I as (x,¥) runs over

the trispglc ARC?
1. A 2. B
3. C 4. I3

W XX, X, tF TeRoE AT
£ ST (0.2) T UF WAW ¥TH & T
T AW g oW quis n ¥ R
M, =max (X, Xo, X )i 090 BT & &
A ¥ =y Y B

M2 TRET A v R

M, 2WONET I A

M, = 28TT &
.”E’wmﬁm#srﬁaﬁaa‘r
R #1

B L b

Suppose Xy, Xy, -, Xy, is a random sample
from the uniform distribution on (0,2}
and M, = max (X, X3, -, X} for evory
positive integer 1t, Then which of the
foliowing staternents are true?

1. M, = 3 almost surely

2. M, ~+ 2 in probability

3. M, — 2 in distributicn
4,

Mn_"z r L - r
& cenverges in disiribution 1o

normal distriburion

A B X K- d, NQO, 1) TR

W AR S, =XP X4 X2

vz L WFET A & Wl o s wl B
1. ‘E"mnm.um&nala;ﬁv

2 WE}D,P(I%—EI::-E)—&D, A= 0a

31

109.

114,

110,

3, f:q1mﬁlﬁn 1 & @y
4, PSS+ ix) =+ P(¥ <2} Vi ER,
T Ym0,

Let X X, - be il d N(0,1)random
varizbles, Lot 5, = X7 + X7 + - + X2,
¥n =z 1. Which of the follewing
statements are correct?

Sp=n
l. = NI, 1) fnr.all n=i.
2. For alf t'}ﬂ,P(I:;—"-EF }E)—rﬂ as

no— on,

3.2 5 1 with peobabifity 1.

4 P8, Sn+Vx) s P(Y <x)VCER,
where F~N{0, 2}

ymrwr wARTs % v mefr dwer

(a} L Tl i jes & fRw, oI ah

# i o F R pami dweer

TRRAT HTF) HTEW TN (i€ S5) T

() A @ T & ¥ #tm ¥ wow 5y

I

LA a() = ) @ limympl) > 0,

2. W dli) = dya@pl > o wen
p}:"}}ﬂ FoEnmz1l & fow

5 qpl) > 0T eV > 08 ama
& foe, a2 d() = a()

4. lim, ., p{7? > 0 %1 TfvEs §
d{f} = 4(f)

Let (X,} be a Markov chain with stae
space 5. For any i,j € S, let pﬂ‘} denate
the n-step transition probability of going
from i to j. Let d(i) denote the peniod of
state (i € 5). Which of the following
stateérnents are correct?

. (D) = d(j) then Lty p > 0

2. 14(1) = d(j) then p{}? > 0 and

{m,
Pﬂ

3.0f pf}’} > 0 and p}}"} > 0 for some
nm = 1, then d (i) = d{j)

4. lim,_., p57 > 0 implies d(5) = d(j)

}}Df‘ormmcmma 1
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HHAYT WS MEhE P avd At
AT 9¢ AR Y

i/z2 12 @
pP= ( a 172 1!2).

1/3 173 113
et o & e rawn; & v,
pi i | o B nrel dwwer
arffecr 30 war 1 m e o
gAY
L lUmye 7 = 2/9.
2. i, pl) = 0.
3. Hmy . piy = 1/3.
3 limy..p™ =173,

Consider 2 Markov chain wath tratsition
probability matrix P given by

1/2 1/2 @
F= ( ¢ 172 1{2).

1/2 1/3 173
For any two states £ and j, let pﬂn:’ denote
the n-step transition probability of going

* from { to j. dentify correct statements,

1. limp o piy = 2/9,
2.ty ) = 0.,

3, limy e pgy = 1/3.
4, M. D = 1/3.

A & (X,.X%) & v 9 399 @A
{oommon  marging]  distributioW, FoTH
Corr(X. X)) =0 AT S yaEor
T ¥ 7T s § & wta & s w
&y

1. F=qRwH©0,1) = X, awX, &aw &
2 Foagfi(0) > X, awx, &iv

3. F=fowhe gfwhi (~1,0, 1) X,

U X, AT
4. F=N{Q, 1) =X T X, a7 §

Suppose that (X, X;]) fallows a bivariate
distribution with c¢ommon marginal
distribution F and Corr(X,, X;) =0.
Then which of the following statements
are cowract?

32

113.

n3.

114.

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

2. F = Bernoullifd] => X,and X, are
independent,

3. F = Discrete uniform {—~1,8,1} = X
and X are mdependent.

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

X Xy o X, T OR wurefies Aapy &
TE 7 o T pof B ¥

img

fﬂ{x}n[%.x-gl ﬂ{x":l;
0, HrgH,

FAE O > 0. o T B & T & Fua
T &7

L X, eF R

2. —ER X, ¢ & v wams §

3. [I2, %, 8 ¥ fav yiewas swfanr
WFAA ¢

4, —~Ih,inX, 68 % faw wfawaw
BINRS-FFel? ¥

Let X3, Xz,---, X, be a randorn sample
from the distribution with p.d.L

R i
fﬂ(-'r]'_' -é-‘xﬂ , O=x1,

0, otherwise,

where 8 > 0. Then which of the fallowing
are true?
L. THL, X; is sufficient for &.

2. - iz?,l inX; is sufficient for 8,

3. [k X is a maximem likefhood
estimate for 8.

4, —2 TR, InX, is a maximum likefihood
estimate for 8.

{(-2.-1.1.2) W X us faRm
o ot ¥ ISwd T geme
EET PylX =x], 0 € {8, 0,] FFram £

X =21 =1 1 p
B=0, 005| 0A | a3 ] 005
6=9, | 02| 04 | 02| 6z
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FCENT Hy: 8 =6, FATR M@ =4, 7
wHevor s b R Ay ela @
FUA W 7

. FAF 8T (x = 2) ey Teor
YEEE 005 WER F T §E
ufFaeret ofieror &

1. wifcRR 81 {x = —2) arelr oihwror
Ul 0.05 HHIT & v W
sy gfteror

3. FAF 89 {x = —1) T qharor
wEHf WER W o gad
el Titeror df &

4, wifdw B {x = 1) awdt Slemr ggufa
3T WA A o wwl gl
qfieror agt @

X is a discrete rendom variable on
{—2,—-1,12} with probability mass
functions FplX = x], @ € {8,.8,} ziven
below

i
g

8, 0.05] 0.6] 6.3 005
g, 02|04l 02| 02

X =21 =1 1 2

The aim is to test My 8 = 8; against

Hi:@=8,. Which of the Ffellowing

statements are comect?

|. The test procedure with eritical region
{x = 2} is a most powerful test of size
(.05

2. The st procedure with critical region
{x = —2} is & most powerful test 5f
size 0.05

3. The test procedure with critical regian
{x = =1} iz not a most powerful 1est of
its size

4. The test procedurs with eritical region
fx = 1} is not a most powerful test of
its size

. A R G0+ 1T X, X, X, TF

WHIA FCA A o oo anRow S §
SEF PER UF HAT TET F oAt @
X,:,;,{X{zj{---{z’{,.} TN BA m

115,

116,

114,

gt W A A F7 & siguas ¥ G
10001 — a )% Tavarraar ¥ana ¥

1, (-, Xy~ ety

2. (Apy+ a'™ = 1, )

3 {+i-1, X~ 5

4, {—oo X — @)

Suppose Xy, X;, -+, X, is a random sample
from uniform distributior on (8,8 + 1),
where 8 € f 15 an unknown parmneter.
Lﬂ X(i} { X{z} o7 ken "5: X{H—] be [hc
corrcsponding  order-statistics. Which of
the follewing are  100(1 — &)%
confidence intervals for 87

I (—=o, X{n} S H”“}

2. (X¢py + @™ ~ 1,00)

(K +35-1, x,-%)

4 {—w X, —a)

AW B 0 ¥ aiw WA, @ HEA Ao
F % IF[EROT 3% ¥ Fe7 TRoE uT
K Xy X BB =12.n& fw

1 ifx, =0
Si={-1 {FX =<0 7
& ifx, =0

Ry = WHEET (4] N8 |X] $ P

AR A el B

1. 5, 8.5, FI0% our wdEAA: @A #

2. Ry, Ry, -, R, TaST AT AEHAT: #fra &

3 8 = (5,5, TR = (R, . R
= E

4. T=%0, SR & a9 F & vols w9
o e wft e

Let X5, Xp, -, X, be independent random
variables following a common continuos
distribution £, which is symmetric about
O.Forf=12 - 7,define

1 ifX >0
Si=4~1 fX <D pad
8 if¥ =0

K; = rank of {X;] in the set {|X;], -+ [},
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Which of the following stalements are

correct?

f 51, 52,‘”,31.1 are iﬂﬁﬂpﬂﬂdeﬂl and
identically distributed

2. Ry, Ry, -+, R, are independent and
idemtically distribated

LS=(%. Sy and B={R,, . R)
are independent

4. The distribution of T = }7., SR, does
not depend on the functional form of F

At & vie -t (g esoHw 9 &

I3 OAFE ¢ ¥H W e Fmr

e o e ™08 L FE e 0T R >0

T Aas ¥ Fow # & wiF & wa

HE B

I. ¥ &7 39T FeH &AW FaAfew &

2. 8% ICH 4CH ¥ =y Gamena ¥
foam &

b T FEEA g §
4, Iffw TR giw waw F e &5 g

o F FEw L2 ¥

Suppose ¥[8 - Poisson {#), @ > 0 and

pricr densily ¢ of @ is given by

T(8) e« e 298P~ where @ > 0 and

£ > Dare hyper-parameters. Which of

the foilowing are truc?

I. Marginal distribution of ¥ is
hypergeometric

2. Posterior distributian of & given ¥ = y
is ramma

3. ris avoenjugate prior

4. Bayes’ estimate of 8 for squared error

o 7 +
loss function is Lheo
LTS

o Ew Asw ¥ivi = XpvaBloss T 40
o faae %, wE

Pisp(£) = o1, P8 «7 > 0 & T |
BomEr sreqE X 39 oy @ ol At E
& TWF o5 wAe {-1.0,13F & gt
Ha ¥ & v 3w duel o7 Ren el

118,

1 0 0 0
o 1t o o
X‘"nnlﬂ‘

la B g 3

1T -1 0 0

1 1 0 ¢
Il P il

0 0 01 1

1 1 1 1
I O R |
X’”l-:-:l

1 -1 1 -1
foe & & sty & wuw alt B2

1. x @ AW weEt o
F=(fy, fa. fa. B} FTFIRT

24 F7 A quel o T g oawr B F
R ey fy TG
P f & foT wEgwaay #

3 X & JE R X, OF 3 w6y ¥

4. X, F g # X, T A0 We

Consider a lincar modet

Faxt = Xyafaxy F €45y, where

Disp{e} = o%I, for somc ¢? > 0. Cne
needs to chaose the design matriz X such

that its clements take values in the
set§-~1,0,1}.  MNow, coosider  the
following three choices of X
900 0
_|1a 1 0 0
L= o 1 al’
Ja 600 1
(1 -1 0 0
1 1 6 0
Y=tg 0 1 —p)
0 0 1 1
1 1 1 1
1 1 -1 -1
f=|; -1 =1 1
I -1 1 -
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Which of the fallewing statements are

true?

1. For all three choices of X,

B=(81.8,. 8. 8,)" is estimable

2. For ali three choices of X, /8, and ,E?J-.
1he least squared estimates of f;
and B; , are uncorrelated for &l § # j

- Xz is a better choice than X,

. X, is 2 better choice than Xy

L

c K Ko, o Xy B 6L N(D, 1) B R B

A wiA A Ty A £

R R P Tk
 PLXy = Kydy o Xep} =
- PistniX1} 2 staX) + stX;) + - + singX 0f = 2

1
z

PISIBEX) > SICKs + 4+ Xyl = 1

. Suppose that X, X, - X are

LLd NG, 1). Which of the following
statoments are correct?

P > X v X+ Xpp) =

2 PN, > X Ky Xygl =!§

3. P{stog¥,) > sin{Xz) + sin(X;) +
o sin{X )} = %

4, P{sin{X,} > sinfX, + X; + -+

Xod} =3

Fa ]

A v FART deAt U0, 21 FW UL, 5)

& adfiwror swenr W faw i

7 T a0 <n < 13 ot fr g

WHAF & T (0, 2) do &y Al

I-i@n T R AR S At e &

e memawl

o< 1/3 ¥ @ as i o
AFFEEAT Fr e s
wiEwm 16 & 7 &

2 a>1/3 F B, 47 A 16 ¥ #7120

3. m=1/3 &F NMEH 16 ¥

4. & PO 8 OR, 3 FARIEET TR &

120. Consider a classification problem betweer

two uniferm distributions /(9,2) and

U(L5). Let m{Q<n < 1) be the prior

probability af the class having IM0,2)

distribution. If we consider the 0 — } loss
function, which - of the following
staterrients are correct?

I. For 7 = 1/3, the Payes® risk (i.e., the
average misclagsification probability of
the Bayes classifier) is smaller than 176

2. For = 1/3, the Bayes' risk is
smailer than /6

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

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