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This-Test Booklet comtains one hundred and twenty (20 Part® A'+40 Part ‘B* +60 Pan |
‘O Multipte Choices Queastions (MCOs). Yol are required to answer a thaximum of
13, 2% and 20 guestions from part *A’ ‘B’ and *C’ respectively. If more than raguired
number of questions are answered, only firse 15, 25 and 20 questions in Parts *A° 'R’
and *C* respectively, will be taken up for evaluation.
OMR answer sheet has been provided separately. Before wou start filing up your
particulars, please gnsure that the booklat contyine requisite number of pages and that
these arg not lom or mulilated, T it 8 50, you may request the Invigilator to cheangs the
booklet of the same code. Likewize, check the OMR answer sheet also. Sheets for rough
work have been appended to the tost booklet.
Writc vour Roll 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 darben the apprapriste cireles with a black ball pen related to Roll
Number, Subject Code, Booklet Code and Centre Code on the GMR -nswer
shee. Ii is the sale responsibility of the candidaie to meticu 1l

Instriections given on the OMRE Answer Sheet, failmg which, the mmguter slm'll
not be able to decipher the cerrect detaifs which may uitmat

intluding rejection ol the OMR anawer sheet.

Each guestion in Part “A° carries 2 marks, Part ‘B 3 marks and Part *C" 4.75 marks
respectively, There will be negative marking @ 0.5 maks i Part “A" and @ 075
marks in Part "B for each wrong answer and nio negative marking for Part 'C°,

Below each question in Part ‘A’ dnd ‘B’, four alternatives or responises ere given.
Only one of these alternatives is the “correct” option to the question. You have 1o
find, for ¢ach question, the correct or the best answer. In Part “C' each question may
have ‘ONE? or ‘MORE’ correct options. Cradit in 2 question shall be given only on
identfication of "ALL® the corest options in Part “C.

Candidates found copying or resorting to any unfair means are liable to be
disgualified from this and future examinations,

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

Use of calculator iz not permirted.

After the test is over, at the perforaiion point, tear the OMR answer sheet, hand
over the arifingl OME answer shegd fo the invigilator and retaln the carbonless copy

fer your record.
Candidates who it for the entire duration of the exam will only be permitted to carry

their Test bogpkTer.

INSTRUCTIONS
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HATT/PART - A

UF o 0 ¥ OOREw §
% 60 kmh Fr Hruw 7Y F v wwr
Fl WREAT A IAEA g 2 km ¥
HAF s B oaeE ¥ | A vE
Tratler o 339 30 ki B T oy
i G ol g W A& o3
i A A% B 60 kmm #r tea v &
wET @ 91 wi

TEY AT T8 W v

1

20 elkmmh
3. B0 lkmedh
4. 120 kmfh

A person wanted to travel from Charbag o
Alambag with an average speed of 60
kmM by car. The distance hetween
Charbag and Alambag is 2 km. Due to
heavy traffic, he could travet at 30 km/h
for the first kilometre of his joumey,
What should his speed be for the
remaining journsy o achieve his average

speed target of 60 km/h?

I, Cannot achieve his target with uny
finite speed,

2. 60 koyh

3. 9Okm/m

4 120 kmh

U R o7 T 2003 @ 2005 4 3 of
I F v MeT a9t s5om o
b 2002 ¥ 2004 F @R o9t o st we
£ em ANt @ 2005 R ArrafE w9 6o

om mpﬂzﬂnzﬁﬁmﬂtaq?g#?

. 55cm 2. 60cm
3. S4em 4 3icm

The average rzinfall over a given place
during the three-yvear period of 2003-2005
was 65 cin.  Puring the three-year perind
2002-2004 the average rainfall was &3 e,
The actual rainfall during 2005 was 60 cm.
What was the rainfall in 20007

l. 55com 2, &)cm

3. Sdom 4. ¥ em

3.

AR I AT A a7 e amst &
 SoiF F Ham-aew B A sarn

oA T T H R e W

fﬁﬂmﬁﬁﬁmqﬁﬁ'ﬁﬁgﬁﬂﬂ?
WY FEEraaer #C o 99iE g B o
A AR & A S A g C
A DH weaAaEh wT @ B gee
TR Y AR IS AT U HEE-
T T F T AvEET I R
wrd fram
L, A
. ¥AB

2. D
4. BRC

In a four consecutive day schedule, fonr
pilots flew flights each on a different day,
Mr. A was scheduied to work on Mondzy,
but he traded with Ms. B whe was
originally  scheduled to work on
Wednesday. Ms. C traded with Mr, 0.
who was eriginally 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 ME (6 WA) FED 0 MH AT
¥ agrzy A phe semE =

Wit sifedtaa 9 oo
. Bj 2, 60
3. 40 4. 20

After 6 p of carbon is completely bumt in
an atmosphere of 40 g of oxygen, the
ETtentage oxygen left iz
1. 50

3. 40

2 60
4. 20

Pt wm P & gt & e ww
v et & wm @R Ay oW o
o B naifen w0 R o enm T g
T e wHAE fier % g Sy
F et 309 ke
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What fraction of the ‘equilateral triangle
shown below with three identical sectors
of a circle is shaded?

X

L. IFE 2. E:f-i
2 ir
3. I—E 4. l—T

€, eARl, O, geee oW AR #
AT UFT F fraw e = A

AFd &7
1. 16 2. 28
1. 31 4. 12

How sy different saleds can be made
from cuctumber, tomatees, onions, beetroot
and carrots?

I. 16 2. 23

3. 31 4, 32

UF IF #T AW e 9T 10 #Y, Y Zf
U wd euldd W (0 W Ay &
A B 20 Hrex B gl ur w3 wfm W

AT FEA AT 9 g ageeie
1. 208 2. 40s
3 13 4, BOs

T

A bottie of perfume is opengd and ¢
perzon at a distance of 10 m gets the smel
after 10 seconds. The time taken for
persen 20 m away to gei the smell is abow
1. 202 2. 408
3. lds 4. 8Os

ve @i # masn A A
it § | w9 A s A dad vy 8
core & WY ¥ 9R wer g
& sl w1 gE § 3w e RS
W Ao w g ¥ o wwen M
AT TR # g F oo F

T AT w0 §?
1. i -
3. 12 4. 14

A mineral contains a cubic and a sphetics
cavity. The length of the side of the cub
is the same as the diameter of the sphere
¥ the cubic cavity is half filled with

hgwd and the spherical cavity |
completely filled with liquid, what is th
approximate ratic of the volume of liqui
in the cubic cavity to that in the spherics

cavity?
1. 2: . 2. 1
3 12 4 14

& WA fAEe W F 5 ¥ 'Y 6
FOIAT ATar B o il A T o A
¥ ofr " g T=aT 9 9 300l S

79 [ o P & dwmasr &
b1 p A
312 4, 1/

Out of 6 unbiased colns, 5 are losse
independently and they all result in head
If the 6% is now independently tossed, t

probability of getting head ic
| 2. 0
T 4, {fe
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10. &% & yoen BT 70 2 w9 an b

- | S

19, What could the fourth figure in the sequence
be?

@L.
5

. 48 3% ¢ # sitaa g 30 & o
T W wA o xy U5 2 B
(xsySz)lﬂfﬁBiﬁ'l‘ﬂngﬂfafq#
& 5 3w ¥, A - W AR waw
A w4

L 31 2,53
3. 33 4. 37

11. The average age of A, B and C, whose ages
are imtegers x,y and g respectively
(x=sy=<z) is 30, If the age of B is
exactly 5 more than that of 4, what is the
minimum possible valse of 27
I, 31 2. 33
3. 35 4, 37

12. Ryafiegreg &t oo & il Rt
F wivee Ravor orE-fiw # far ¥

4-B-H
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Your Personal Exams Guide

TRy F AR ¥ R e g
Wator gy o ¥ oaE e Bz
TIE OF § 39 8T & wear ¥ v
T et A wea-ai g an
wfert o witem @ &y

Physics

Schemrar Maths
i5% 15%

1. i 2,
i 02 4,

1
2
Percentaye-wise diszribution of all science
students in a university is given in the pe-

diggram.  The bar chart shows the

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

Phymics

Exrth 0%

Maths
15% %
EN e q O
w
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Dhurtini i ton
el 190
Ot 1%

| EE

Lo 2.
3 62 4.

B go By # wEier agdst B ww
TEAT B

1. 27 2 24
3. 22 4. 14

I
2

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

AVAVAVAN
INNIN

L. 27 2. 24
32 4. 14

Afsr & vw awET & &7 @vst (A, B OE
C) & g WOmAT F R mmw d ok v
awm z I oaeT &G o= owiEew sy
guirar arar ¥ wT-ar o g Shar

o I o Adgw | X | Y| Z
Heagrenr | Wi

A 2,010,000 | 60 30 [ 30 |4

B 2,50,000 | 70 D136 |30

C 300,000 |80 3[40 [30

1, N

.

3z

4. X0d Y A WA %

Your Personal Exams Guide

i4. Election resulls of a ciyy, which cont
sezments (A, B and C) are given
Table. Pcrecentage votes ohbiaine
parties X, ¥ #nd £ are also shown. 3

party won the election?

Segment | Total % of [X |V
Voters voing

A 30060 | 60 i |3

[E] 250,000 1 1 44 |3

8 300 0K | B i o[ 4

Iz Y

2. X

3 2

4, [Itwasatiebetween Xand ¥

5. T FHEE Few (oo &,
v ot Wow v oY waed
Frofs £ & e (om &) Rar
gl 3% (o) & 3wy
w!hwr?r?

0.3
1
1
3
3 3
1
i
{I..'-.'lI
1. 32 2. 38
3, 64 4, 1.2

15. The diagram shows the dimension:
cm} of a zircon crystal having a 5
prism and two identical square pyra
What is the volume of this crysta
ern)?
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a3 =

2. 38
4. 1.2

1. 32
3 64

T AEF v & o e W sl aon
v nﬁ'#mymaﬁrmm
¥ aEE @ TR a0 TY 3 aaw

e 7f & ww i, e
. 2. 4V
3. w42V 4. v 4y

A boay throws 2 ball with a speed v ol 8
vehicle that is approaching him with a
speed V. After bouncing from the vehicle,
the ball hits the boy with a speed

1. .o 2. v+ V¥

3. v+2V 4. p4 4V

o W v dew oamw A we oW
s Brotr fam & 3w F e w3
Wy & dsr = v wfaREE e
mengaﬁwmﬁﬁh@ﬁam?at
oo @ @9 W AT 81 R
FEECW B U AW 3@ ¥ ST Foow

IE Fww Feuwr e
T 2. oadwr
3. e 4, &FTTONT

Four fiiends were sharing a pizza. They
decided that the oldest friend will get an
extra picce of pizza, Bahu is two months
older than Kattappa, who in tumn ie three
months younger than Bhalla. Devscna is
one month older than Kaitappa, Who
should get the extra piece of pizza?

18.

I8,

Your Personal Exams Guide

L. Bsahu
3. Bhalia

2. Devssna
4. Kattappa

AT FT A ¥ IAER T O} e
9 Shtgaw wmw F 2 oont ¥ &
#F wivr sy &) FenmR, W A e
WE o Bl A’ ¥ B R & o Fad
% i WU I §1 IR d9ArER Ow A
FA & A x gl (ke ) TF AT T
¥ B A el o ae

A funnel i3 connected to a cylindrical
vessel of cross sectional area 4 35 shown,
to make an interconnscted svstem of
vessels. Water i3 poured in the evlinder
such that the height of water in the funnel
is / ns shown. If the level of water in the
cylindricel vessel is pushed down by a
distance x<< {, the level of water in the
funnel;

rerndins unchanged
i Ax
rises by —;

a

o Lal Tod -
-
- B
13
i
v oy
L
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28.

20,

A BE S W (0 3w F dyoe o
H4.15,6,7.5,0 70 b ETE TR a(=>0)
4 W A9 §, T b UE FHA HE B
omE A e f T (Ramge)
(3fersr 3w - s an) & wdife
I, 25 2. 26

3 27 4. 29

Marks (ouf of 30) of scven students in an
examination sre 4, 15, 6, 7. 3, a and &,
where o (=0 is a multiple of 4 and b is a
prime. What is the maximum possible
value of the wmnge of marks (e
maximum mark —minimum mark)7?
l. 25 2 M
3. 27 4. 29

ar =offe A W 8 fag W fawdm
famt & awem e w Eloa R
afy 6/ ged BB froaly 1 mh B
aff 2 kn TR W OUNETA A GTSH IR
B T A& WRE T Foat A
yiiihs By & Bl g W B @ A
fPrree &2

I. 2km
3. 6km

2. 4km
4. Zkm

Two persens A and B start walking in
opposite directions from a point. A travels
twice as fast 29 B, The speed at which B
travels is | km/h, 1f A travels 2 km and
tuwms back and starts walking towaids B, at
what distance from the starting point will
A ¢ross BY
1. ¥km

3. &km

HANI/PART - B

2. 4km
4. 3 Kkm

Unit-1

2l

4-B-H

TREW, = {{u.u,wlx]ER*|u+v+w=ﬂ,
W+ x =021+ 2w—x =0} FUr

2L

i

22

2%

Your Personal Exams Guide

Wy e '[{H.-TJ,W,I:JI-E E‘Iu+w+x=
u+w—2r=0v—x=0} a@r@e
# Fiq @ vy wew B

; dim(W) =1

. dim{#}= 2

. dim{W, W) = 1
. dim(W, + W) = 3

Ll ol —

Let Wy = {(u, v.w,x) € B Iu.+ v
w=l Zv+x=02u+iw—x=
and

W, = [{u,u.w,x)EE‘|u+w+;
utw=-2dx=0v—-x= IJ}. Ther
which among the following is truc?
t dim{W;) = 1

2. dim{{;)} = 2

3. dim(W,NK,) = 1

HAfRw & 4t nx nGiFEAY Hey
AT TEHEIR HT BSY A+, F
wiadsy 7 & (4 — )8 % wafr

it A §

1. ohe: wftwieas

2, FAIOIF TR ¥

3, greaiae

4, TH B OWH HIGE &

Lei A be znn X m complex matrix.
Assung that 4 is self-adioint and I
denote the inverse of A + {f,,. Then
cigenvadues of (A — ;)P are

I. purely imaginary

2. of modulus one

3. real

4. of modulus less than one

TN HRE % BT (o us )

THTAT ATe® HTUR A d1 M =

(g e b dy N = (g, o i) T P

ot & x k FegE § T

oy, &g, 0y € R TRTON wRATEAr 8

A a s asi

L F (MPM™) = kFE W a; # o
15ij<k

1. TH (MPM*) = TL a
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24,

25,

184

3. 4T (MTN) = min (f,m—k)
4, TF MM+ NN Y <n

Let fu;,u5,..., 1, } be an orthonarmal

basis of € as column vectors. Let

M=y, ) N = (g, Uy) and

P be the diagonal & % k matrix with

diagonal entries @y, @3, .., @ & R, Then

which of the following is true?

|. Rank (MPM*} = k whenever
a¥a 1275k

2. Trace (MPM*) = ¥* o

3. Rank (M*N) = min(k.rn—- &)

4. Rank (MM' + NN'} < n

i B: Rx R+ R& TS B(a,b) = ab
AW & df T & ¥ Fam wuw wd i
L 28w woaEer &

. B yawRw Tieas gfalfaw w7 2

. BWARIG § W Woens R adt &
. BT A EE § ow gitee

Let 8: Rx B — R bethe function
Bi{a.B) = ab.

Which of the following is true?

I. B isalincar transformation

2, B is a positive definite bilinear form

3. B is synumietric but not positive definite
4. B is neither Hngar nor bifinear

fa dad ED

Frseer sfonfa sfafy g rE
fore
i} flo) =0

(DFG) =5 T r =& @t pel geN
Td ped () = 1.

e wiafy rd

1. one-to-one @47 onlo

2. one-to-one A, W onto

3, onlo 9T one-to-one TET

4. & df one-to-one; W onto

Consider the map f: @ —+ B defined by
B0 =0

(i) () = 55 wherer = £ with pe Z,
gEeEMand ged (p, gl = 1.

16,

26

27,

s

Your Personal Exams Guide

Then the map £ is

L. one-to-one ard onto

2. not one:to-one, but onto

3. orto but ot ong-ta-one

4. neither one-to-one for ot

T x TEIAF T B o=@ o] < 1,
A & & #ix @ ovam B2

1, ufe xEQ,H’HZx"‘EQ
i nd

LW Y xmeQEExcq

R QEIEme”‘"EQ
meo

b B WA

Let x be areal number such that fx] < 1
Which of the following is FALSE?

1. ifx € @ then Z MEQ

el
2. If Zx’"EQ then x €9
w2
3. ifx € § then Z mx™? ¢ @
m mzg
4 Z o onverges in R

mel

(.} v Afae dearat & yawe ¥
e E}ﬂ*mmnnt,mﬁm
X e e &

|t — x| < ¥ R & fg,
mm{xn}a

1. aR= W ImEveT o fr ik @
2 m?qﬁﬁqiq&nmwaﬁrﬁwﬂw{u
3. wEwd

4. daws A B ey

Suppese that {x,] is a sequence of re
numbers satisfying the following, Fe
every £ >0, there exists ny, such that
T~ xpl <V niEng,,

The sequence {x..] is

I, bounded but not necessarily Cauchy
2. Canchy but net necessarily bounded

3. convergent

4. not necessarily boundad
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25,

29,

A8
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1% ok |

Aln) = f ggdxa'ﬂﬁ?nal,

ceR ¥ T ww & B
Hm e 0 AfR) =L, &
L= afE c>2
Lt=1qRe=3
L=2Tec=1
L=wa@Ro<ccc3

Lol A

n+l

1
Let 4(n) = j x—sdx fornz 1

n
Forc ER let lim,..n" A(n) = L.
Then '
I, L=0if¢c=3
2. Lb=1life=3
3. L=2ifc=3
4 L=wifl<c<3

e FHIE W WA tnx &

Sﬂ{xER: r=0 xs kT4

2, Tl e WU} F AT
5H g v Frra fig g Al
AxeSWT FF F anx=x & @
1. v wefaeira fraa fag &

. ¥ Tow fag 7 o wear
1, amagaﬁ'q?{ﬁgﬁ

I

5. T § HiE AR oftfie Ry Rig

Consider the function tanx on the set
Sr{x&ﬂr r>0, x k4

g forany ke ¥ U{ﬂ'}}.

We say that it has a fixed pointin § if
I x € 5 such that tanx = x. Then

1. thereis avnique fixed point.

2. there is mo fixed point,

3. there are infinitely many fixed points.

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

Ilﬁ'x:a-ﬂ#ﬁ'ﬂf{x}=% G 4

AR vFraT wae b

i0

30,

31.

31

i,

Your Personal Exams Guide

1. (0,00} 97

2 [ned)OT, AR r >0 & B

Lo wgra0§ fow

4. Had [a,b] dowd F fEw wef
0<a<b< o gl

Define f(x) =-§ for x>10. Then

uniformiy gontinuous

. on {0, &)

on{r oo} forany r > 0

con {0 T] forany r > 0

- poly on intervals of the form [a, b
for Dwa<hee

Ry rataiae o sggiifest w,
Wo={lz,v2)eRY: x+y+ez=0}7
Wy = f(—t,}",E]Eﬂzt x=y+3=10}
T W R4 I wE ST 3
R

{i) Wn, = BwTRT {00.1.15)
(il e TOIFE B R B WOW,
WW, TR gat & el @ @t

1. w =R (0.1, ~1),(0,1.1})
2. W=TaRgh [(1,0, -1}, (G~ 1)}
3. W= faEd {(10,-1), (01,13}
4 W= ﬁﬁﬁ {(1.‘]- _1}- [1,&,1]}

Consider the subspaces W, and W, of |

given by

Wy= {{r,yz)ER3: x4vtz=1(
and

W= {(x,pz)eRl: x—yptz=1

if W is a subspace of &2 such that

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

(it) WNW; is orthogonal to WMWY, wi

respect to the usual inner producs of B

then

L W =span {{0,1,—-1},(0,1,1))

1 W =span {{1.0,—11,(0,1,- 1)}

3. W= span {(1.0,-1),{6,1,1)}

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

o S -

rz{G}@)]aﬁT R ST MU AT e

rowawa ()= () e

qiEifeE w8 a® ¢ s & alder 7
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31.

HEGE # TIC1H Rt ff R & & w7
T TFEg e
i -rgc]:{"; ‘f]
2 T[C]=[-33 ﬁﬂ
3 ‘r[clz[‘f ‘21]
3

4 7ic1=[ '21]

Let £ = [(2).(3)] b & basis of B2 and
Ti B> = R® be defined by TG):

+
(+23,) 1 TIC] roprescats the matix

of T with respect 10 the basis £ then which
among Lthe following is wue?

I T[(‘]=[_33 ‘12]
2.7le1={3, A
srer=[y 5]
b TEE]:[-% _211

Unit.2

m.uﬁpazsanmﬁws’raﬁgar

4-B-H

wufd e (R 1) madRE p - 1

¥ ®y wad B _

(wefie 2= 0 mem T S OB i &

for o, e(01,..9) ur Bl o m ¥

Ry m,Iim{p—I.iaﬁﬂ-m.

(2/p2) ol Alggel p & TR

R A A A oy wE i

1 10 & (Z/pZ) 1 FE (order) (p— 1)
Fr IR w1

2. 10€ (Z/pE) & P (order) T2 #

3. ¥EUT 10 € (T/pEY B (L/pZ)r &
e B

4. WA (Z/pl) TEN ¥ AR Hogg 10
FEE SR A g
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33 Let p = 23 be a poime namber such

34,

34,

the decintal expansion (base 10) of ;

periodic with period p—1 (that |
1

= 0 EE o) with

)
ar €{0,1,..9} for all{ and for w

ml=m<p- l.é =0 Ety . dy).

Let (2/p%}" denote the muitiplicati

group of integers medulo p. Then whii

of the following is correct?

f. Theorderof 10 € (E,/pE)* 52
proper divisor of {p — 1).

2, The order of 10 € (Z/p2)* is &2,

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

4. The group (Z/pZ)" is cyelic hut not
generated by the element [0,

it & T 5 F BT N, e

ol k< 100 B HE 3F wow Raw

TR k=almod9)F k=8 tmod |

B & & S wua gt b

T Nop = 1 T80 quitsl aqmr b & e

2, Yol adar 5 E A N, >1
s O €

s s s ES AT N, =0 W
wa= ww §

4 yofE & A b F T W N, =03,
T qUiF oo af, oY b oy, > 1
B W T L

Given integers aand b, ot N, , denot

the number of positive intepars k < 10

such that & = g (mod Dand k = & (mo

1), Then which of the following

statements is cornect?

1. Nyp=1 forall integers @ and b,

2. There exist integers a and b satisfying
Nﬂ,h :"" 1|

3. ‘There exist integers a and b satisfying
Ny =0,

4. There exist integers a and b satisfying
Ny = U and there exist integers ¢ and
d satisfying N4 > 1.
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35.

35

36.

36,

37,

4-B-H

X & wiftufss g st awr v Fr X
F1 3R dua R sywweeaa a6t ar
o 3 O wf s = T

L g x dwey & & v M Hegu &)

2 oExTEa E A vz b

3 B xR & a@ X Fe

4. AR X FEE &, A X\ Hs £

Let X be a topolopical space and / be 2
propet densc open sabset of X, Pick the
porrect statement from the fallowing:

1. T{X is connected then U is connected.
2. I X is compact then U is compact,

3 IE X\ 15 compact then X i3 compact,
4. IF X is compact, then X\ is compact.

i AW ¥ 7 R O Soft
hix™

*mﬂ%mﬁ. A

L. &> Al (-8 )97 ¥WalE ¥

2. R>034 A7 x = —» w7 ¥EWRE
thigx = g ﬂmaﬁt

3. R>0T AU (-R, K} & #wT

wiiEfE o B
4. B =10,

l.et B denote the radius of convergence of

tha power series
]
Z kx®.

k=1
Then
|. R > @ and the series is convergemt
on [~R,R].

2. R > 0and the serics converges at
r = —& but does nol converge at
*r= R

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

4. R =10

f:C— CUF AT w8 dvfis wwsr
T

Image(f) =(WeC: 3 e COM & fiz) = w},

o

12

7.

38

K. 8

3.
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I. Image (/) 7 T R &1

Z Image[f]?ﬁﬁg?mmﬁ
T Frzar

3. WY AT & Rl e 3
Imsage (f) ¥ yagaa ¢

4, Imagemﬂ‘mﬂmﬁg
af=ia £

Let f: € = C be 4 non-constant entire

function and tet

Image{f) = {w £ L: 3z & Csuch thar §

Then

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

2. tmage (f} intersects every line pas:
through the origin,

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

4. Image(f} contains 2l its limit point

mﬂmzm‘#agqap{z}mqg

mﬁfﬂ-q= §F P{Z]q_{ﬁdzﬁﬁi' poo

T )=l 0ctsan oo

L fangn =0 8 UATRE Tt m,
¥ WU FE m=n

2 Imgn = 20 Wl YARR® OIS &
faT

3. fp,:=ﬂ:m'§qﬂra;ﬁm

4, lne = p{8) q(0) Th W B

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

the complex vanable z and Jat

lpg = ﬁ.- plz)q(z) dz

where ¥ deaotes the closed contour

vity=e", 0=t 5 Zr. Then

1. dgman =10 for ail positive integers
mnwithm=n

2, Iynn = 2mi Tor all pasitive
integers n

3. {1 = 0 for all polynomials o

4. Lo = p() q(0} forall
polynomials p. g

W g 7 3% 79 &7 o 3wt
UATEAT KNI g p(e) = e,
t<2nd A 3 3w A & R
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an,

38,
B
2
I

i
-2 flr’ Zi-Byi 4 dz

LiGAG

[

2, A=40
4. A=1
let y(t)=3e*0=<t=2r be the
positively orignied circle of radins 3
centred at the origin, The value of 4 for
which
i i
ﬂ- el iel M ey

gz

is
1. A= —1/3 2.
3. A=1/3 4,

ni

THO HAE A T FHiAA 6HF 5, F
A W wAeaaEt dr @uew ke
1.1 212
320 4. 6

The number of group homaomorphisms
from the alternating group Ay to the
symmetric group S, is:

1.1 212
3020 4 6

Umit-3

41,

41.

4-8-H

faat fifav T

2
fpt= [ -5y
i | [yeﬁu‘[ﬂ,ﬂl:y-}_‘ﬁm ! T
Y8} = (2} = 0} 9T INWT & 7=
#fad & ¥y ITUE FEAF H
FATEERA E A oy FoUw E
1. T A F= fg {comer point)
2, @ F 4G (comer peint)
1. 2 &yt e ﬁg {comer point)
4. FE 3 FA7 #g (comer point) FEF

Consider the functional

F
Jiyl = j (1 — y'®)2dx

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

13

42

43,
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minimizer of the above functional. Then
¥, has

. & unigue corner point

2. two corner points

3. more than two comer points

4. no corneér points

i

_.:2
=~ 2% + Dp(tde = S8 LR

@&, (V2T RTE

1. fZer® 7. et
3, V222 4. 2!
If @ is the solution of

X xz

ju - x? 4+ He(t)dt =4

B

then rp(iff) iz equal te

1. 3g'? 2. 2e?
3. VZe? 4. Ze*

s W F AR ¥ 92 smAw m A

Zxmnh vy W e =t Seewr

ZEr Fm R ¥ wm o #F T

Puts # oA L §) osw Oy & s

A T RuRer I v e et

TaAME

T=im{i+ (r8) ) FOV = Lier?, g0

0 r=uE §= 2 Fur o W geEr

vl @@ B=fafde & sy A wh

&7

I. r oF formsimr Rims

2. 8 uw fowe fadws A &

3. AT T & R 4w Ae B
ok

4. vyvi 7R F hard w1 A famw
T e

Consider the two dimensional motion of a
mass i abtached 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
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44,

T= -:-m(f'2 + [rf?)z) and ¥ =§krz,

whmf=%and fl=%§wﬁtht&stima

Then which of the following statements is

correct?

1. 7 is &n ignorable coordinate

2. 8 is not an ignorable coerdinate

3. r%8 remains constant througheut the
miition

4. 8 remains constant throughout the
raotin

gt s gHEDT

(osa) ¥" + (simady’ — {1+ e"”j}r =
0 vee (3

T EF y () EW () Rt
1@ =2 y(0) =1, y,{0) =

—¥2, ¥(0) = 2.

da =7 Ty, (x) T () F
LlT= 0

I 32 2. 6
3.3 4, =32

If ;1 {a} and v, {x) are two sojutions of
the differential equation

(cosx) y" + (sinady'— {1+ e )y =
0 vee(32)
with ¥ (0) = VZ 31(0) = 1,3.(0) =

—2, () = 2,

then the Wronskian of 3, {x) and v, (%) at

x =§is

1. 32 2. 6

3.3 4. —32
45, e wd &7

45

4-B-H

x'e) = x = 3y + ¥ sinfx)
¥ (L} = 2x — 2y — 3y cas(3?)
¥ wifdw Rig 00 &

L. T wie fig

2. ¥ it Ry

3. g Ty

4. T wafe

The eritical point {0,0) for the system
x'(t) = x — 2y + y% sin(x)
Y} = 2x — 2y — 3y cos(y?)

14

di.

46.

47,
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£@
- stzble spiral point

. unstable spiral point
. saddle point

- stable node |

B Ll Rd

A T ulx, ) vF w9 & 51 % eDR
oy = Uy =% 4 6F, xelf, ¢ =0 T
AR Tyt uix,0) =

sin{x). u,(x, 0 =0 T reR F AT
W T wear B, et B owner g
T W Had HiWw dEsas B wd
Blauf) mAm

I: e’”z(l +%e”2)+ (%)

2. ™2 (1 + ;E“"'z) + (,,1_4)

el (52

4, o™/% (1 = %Enfz) - (r&’a—c)

Let w{x, 1} be a function that satisfies the
PRE

Upp = U = @% + 62, xeR # =0 and the
initial conditions

ulx, 0) = sin(x) ,u,{(x,0) =0
foreveryx € R.

Here subseripts denote partial derivatives
vorresponding to the varfables indicated.

Then the value of 1 G.E) is
i e (1+2em2) 5 (%‘-)
2 e (1s o) (22

e (1L (B

4, ™2 (1 —%e"-"z) — (n’—;-)

A & ule, p) e v Eﬁ’f“ﬂ'gq
AT B

Z—:=%. XeW, e =0

o=y O3

A lim g w(LOF AA Y

I. e 2. 0.
3. 142 4. 1
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4. Letufx, t) satisfy the TVPE:

u T
':—r = g;;, e, t >0
L, f=x<1
w0} = [ﬂ. elsewhare.
Then the value of lim, Lo, {1, £) equals
l. & A
3. 172 4 1

AET B f(x) 0 Aond wE () W
[T & S A= § ook aiol &
AT &
F" (& 1 [2 [3 i
Ax |2 |7 |11 ]16
EAE AR 3t e st .o
~1/6 81 T x* 9 aponie ¥

1. 1/3 2. —2f3
i 16 4. -

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

x [0 |Z [3
fx |2 |7 [ 13|16

All this fourth divided differcnces are
«1/6. Then the cocfficient of x? iz

1. 1/3 2. —2/3
3, 16 4, I
Unit-4

49, T X~ N0 TW A, & THaR

49,

4-B-H

gt RER =<y & A
Rt s e ab ¥

Lt R,

2 et Fipa
3. ZAE opeta (31.8)
+F
4. 1A%

K pek
Bete (3,2%)

X ~ N, (0,1) and Apy, is an idempotent
matrix with tank {d) = k < 5, then
which of the following statements is
cofrect?

15

L1

51,
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1 Xx B Frp
r

2 .-.:n Frpi
P

s AR g (5
e ~Bea },25)

PPSWR wiaest =W & zualr v
N(z3) & FASC & | 0% n (2 2) AR
o Wi (e e amr & agt
% "EE R wm I ay#H
ARFA o F O<p <1 Wi=L..W,
o B =1

a8 AT AT

Loi-pl-p 4 (m+ P;}.

21— {p:+ g ~pes)
La=-Q-p—(1-p) - (pet pp)°
1= (t—py-(-p) +{1-p- )

A sample of size n (= 2) is drawn from &
population of N{= 3) units using PPSWA
sampling scheme, where 7 is the
probability of selecting {** unit in a draw,
D <1 ¥Wi=1,. N ad

Ef::, =1

Then the inclusion probability m;; is
Loi=pl—pi+ (g + Pj}n

21— {p+ p—ppy)”

- Q- - (1= (e )"
Li-{-g)=(-p) +{1-p-2)

Pt 24 waihr & & salw g $weT ABC
T D Bl v waTE & fafRfaa
IR A F

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

Feafatad & @ &9 @ o geiE 3

}, ABC 2. A8D
3 BCD 4. ABCD

In a 2* sxperiment with two blocks and
Fagtors A, B, £ and D, one block contains
the Tollewing treatment combinations

a, b, ¢, ad, bd, cd, abc, abed. Which of the
following effects is confounded?

l. ABC 2. ABD

3. BCD 4, ABCD
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52.

52,

%

4-5-H

Bt gard g oy Esh R RO
ardt Wt TEAEEE T 100 AT 70
A °0E & e # wmey w A e E
afy Bl e goE & 900 gaw 1100
T F A IE g W W R I
it @z AR By fr ww ww

520 % & 5H M & = @ 4
vt & wEw W wuiaew @A
{conditional distribution) 4T &7

1. Poisson (20H)

2. Poisson {100}

3. Binomial (520,77)

4. Binamial (520, L)

In an airport. domestic passcngers. and
international passenpers arrive indepen.
dently acoording to Poisson processes with
rates 100 and 78 per howr, respectively. I
it is given that the total number of passen-
gers: (duomnestic and international) arriving
in that airport between 9:00 AM and .1 1:00
AM ona particular day was 520, then what
is the condittonal distribution of the
number of domestic passengers armiving in
this period?

1. Poisson (204)

2. Poisson (1)

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

AT R X = 00,7, P) W oF agRos
WY HaE AT BEX) =1 Bl Awr &R
AeF uF uzAT ¢ ey B
G<Fa)<1. WA (OF) § B fes
# ¥ 79 w0 vF e aridEar A w5

gfanfe Far &

l. Q(B}=P{AHB} YWEBEF
2. Q(B]zP(AUE} YR & F
3. OB) = B(Xlg) YEBETF

-~ F{AIB) ifP(BY =10
« 0@ ={ if F(B) =0

Let X>=0 be 2 random variable on
(. F, P) with E(X) = 1, Let A € F be an
event with O < P{A) < 1. Which of the

14

4.

33,

55.
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foilowing definez ancther probability
measure on (1,77

1. 2(B) = P{AN B) YyBeF

2. Q(B)=P(AULB) ¥YRBEF

3. G(B) = E(X1g) YBET
. _{PCAIB)  if P(B) >0
4 Ey= [u if P(B) =10

A FE XFw Y LidumToos ar §
AFOAATEAAT ST IRTE o=
P(X > ¥IX <2118

i

i

-
W RSO

Let X and Ybe @i d random variables
uniformly distributed on (0, 4). Then
PIX VX <2z

l.

3.

2
4.

0k a [
b |

aar BF (%) oF aralm <w & a3
v & dur Farasr Heor wiidsan
Iy (AR

s

Ay ST At A=
1. {x,}3r@=T &

3 {X.}graad g

3 X, T% Taw et soa &

st widl &ar 3
4. (X )91 vw waehy amer

=R s
=R Ee R R
=R R

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

O e | e
Lt B TR
[CEA = IRTTS

Then which of the following statements is
true?

. {X,} s irreducible

2. {X,]} is recurrent
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56

56,

57,

57.

5&.

2.8-H

3. {X,.} does not admit u stationary
prabubility distribution
4. {X,,} has an absorbing state

HEAT 6 X Cauchy(0,1), 9 SE
1. [niform {0, 1)
2. Normal {0, 13

3, afEEaET (9, 1)

4. Cauchy {0, 1)

Suppose X~ Cauchy{0, 11. Then the
distribution of =— is
14X
1. Uniform (0, 1)
2. Normal £0,1)
1. Pouble cxponential (0,1)
4. Cauchy (0,1}

WETOT 08, 07L. 0.9, 1.2 168, 1.4, 088, 162
7w I ¥ o R T dee (@ —0.2.0 +
0.B) T8 —w < § < oo 9 WITT I 715 ¥
¢ ¥ v M & A b= @ gifus
wiRE T B0
1. 07

0.9
3. M 1.3

&1

Gitven the observations 0.8, 0.71, 0.9, 1.2,
.68, 1.4, (L.BB, 1.682 from the uniform
distribution o (6 —0.2,8 + 0.8) with
=2 < 8« co, which of the following iz a
maximum likelthood estimate for 87

1. G.7 Z (9

E | 4£01.3

gifeor ofeedsr T w1 T %
URFFETA H, F R, RBEEy ofwor
e # gwariad Sieter gqul M, @
wHd A WY | Al re A atw
71 Rw e afZdt (sample) & 3R W
wimor afagetsr &1 panr 005w Ea
RUiE G R AR R T A F
WU T N, ) F H, % e T
deer a9y 10 vaEsm oW % oAy b

d7e & an p AT 2R

1
. 0.05 1 2. < u.uﬁ—m
3. 005 — 4, = (.05

5127 CiSRHE—4BH—2

17

54,

5%,

59.

&0,
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To test the hypotheses H, against H,
using the test statistic T, the proposed test
procedure Is nol to suppent Hy if T is
large. Based on a given sample, the p-
value of the test statistic is computed to be
0.0 assuming that the distribution of T i3
N0, 1} under H,. If the distribution of 7
under M, is the t-distribugon with 0
degrees of freedom instead, the p-value
will be

i 6.05

2 <005 -
1.1EII3

3. 0.05——

4, = 0.05

GG v ¥ e, Vo oy (6 v TORET
R WA 928 ¥ o T R E o=
n ST & HUR W AW B, ey
IR FEHAT I 4T o AF weHe
TAE B W & R vl ow o =
7

RO ATI G v 20

L
2 nz0F gk ¥ =0
. =1% WG E v =
4 n=1%H T ¢ R=

Let {xiund Gy (Xn 3y} be n
independent obsérvations trom a hivaoate
continyous distribution. Let 5, be the
product momment correlation  coefficient
and v be the rank correlation coefficient
eompated based on these n obscryations.
Which of the following statements is
correct?

L7y = Oimpliesy, 2 0

. ;2 0impliesx, = ¢

.= 1impliesr =1

- = limpiiesy, = 1

F L b

folr Yehg ATB v =0, + 6, 4

g (FAMF 1= L,2)F9 =6 - 6.4
g (8 =34 W B fifs7 s
BFaamr ofs T S awri=1 .. 4
FIRY Bley= 0, Var(g) =02 >0 @
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0.

18

8y...0; € R. T B & st ar werdy
Fld HEEAT 57

1. 8 + 64

2.8, — 8,

3. 6+ 8,

4.0, + 6,40,

Consider a lingar model
V=8 +0,+ gfori=1,2and
V= 8, — 8;+ g for i =3 4 where
&'s are independent with E{z,} = 0,
Var{e)=¢*>=0for i=1,...4 and
&y, 0,83 € R, Which of the following
paramieiric tunctions is estimable?
1. 6, + & j
2. Ez - 33
1.8+ 0,
4, &+ 8, + 05

HATT/PART - C

Unit-1

6l,

ol

4-8-H

ol A areafes svegE o e
Hﬁrﬁﬁfﬁmagcra(x—n’s’rmﬁmﬁ

# 7 T sifte

LA ey Ry #

2, uﬁn:rafﬁmﬁang{x—nﬂa’fa’r
A fmihe &

3, A“ﬂv‘raﬂlﬁmﬁfﬁm@a‘{x—l}’a

4. U A% ¥aw &7 Aiew = g @t
(4 —1) fawipha ¢

Let A b a real matrix with characterisiic
pofynomial {X ~ 1), Pick the ¢orrect
statements from below:
I. 4 is necessarily diggonalizable
2. [fthe minimal polynomiat of 4 1%
(X = 1)%, then A is diagonaiizable
3. Characteristic polynomial of 42 iz
x - 1)
4. I .4 has exactly twa Jordan blocks,
then (4 — 137 is diagonalizable

6. A ®F p oxfowas

621,

6.
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1 OIS
TARE o SR agtrz’f #
aAfte gi Tpzll=ple+ it +pla
#mwmﬂ!’gﬁf

TR & A, ¥ weEE amw
{1,x,x=.x3}3~'ﬁﬁﬂ’3ﬂ'a{€ T 95
o o & Tve S B

1. detT =0

2. (F=2P* =0afET (T -2 20
3T=-2 =0afrar - s
4. 23§ﬁ74ﬂmmﬂ'§

Let Py be the vector space of polynor
with real coefficienis and of degre
mest 3. Consider the linear map T
£y defined by Tipla)i=p(x
p{x—11). Which of the follo
properties dogs the matrix of T o
respect to the standard  basis
(1,x:x2, 2%} of Py) satixhy?

b detT =0

(TP =0but{T -2 =0
L (T—-20) =0but{T -2 =¢
4, 2 1 an eigenvalue with multiplicity

A R M OF nxn zTAS =y
famdr & (ank) kk=n 3
Az 0M & OF FAmEE e oo
A BNy & WaMu=iv &
o e o ol g S o

L. rank (M-Auu') = k-1

2, rank{M-Auu*) =k

3orank (M- lue*y=fk+1
d (M = dua™I" = M — APug

Let M be an 7 X n Hermitian matrh
rank &,k # n [f A & 0 s an eigenvalo
M with corresponding unit colymn ve
u, with Mu = Aw, then which of
following are true?

Lorank (M- Aun™) =k —1

2. rank{M-uu")y =k

Iorank (M-dun'l=k+1

4. (M = duu)" = M™ — 1fuu’
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64,

&5,

as,

4-B-H

B x B? 97 gFAdS W Tue By
st W s &

afg v = (nuxdw= (Y132} & Haw @2
qdE Bluw) =xy, X Ya a0t
4oy, B AT 56 B8 p, = (1, 0)

W= {vE B Blr,,v) = 0). 3 W

1. B & IqgATE a8 L

2 {00} % wwmEw &

3w E

$.00,0) TU (L )W G s 9w e b

Define a real valued function B on B2 x R
as follows. 11 v = (20 w=(y, ¥:)
belong to B® define Blu,w) = X —
¥z = X¥y + dagy,. Let vy = (1.0) and
et W = fv € B*: 8(vy,v) = 0}, Then W

. 13 not a subspace of RZ

. equais {{0.0%)

+ i the v axis

- is the lipe passing through (0,0) and (), i

R? 97 &= a9

Qi ) = xy

Qalx, ) = x% + Zxy + 3t

Galz, ¥) = x4 3xy + 27

W Rt PR F & wf v wr o
G HUT G, G E

QAN T E

- T, TR

W e E

R A

o L: s —_

Consider the Quadratic forms

Q1% y) = xy

Galy) =x% + 22y + 42

Qa(x.y) = x* + 3xy + 2)°

on %, Choose the correct statements from
below:

L. @y and @, are equivaient

2. s and £, are nquivalent

3 Gy and O, are equivalent
4. all are equivalent

19
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66, T & ()., aEales Gt ¥ vwr

d,

67

IR & S B od W e e &

-1, 20,8 n2 1 F Rv

(D] < B2 w800 0 2 13% v

W § #iT @ e s wh

&7

L Zasity R A ¥0Ra =& gar

2. Tnzgay L] # e 3

3. Znera ¥, U UG SiEdaTaS dwAr &
HPraRa &

4 M, <P w2 < ng 1y
& @0 oW ¥, u, UF HOTEASE
AT WA &

Let {upln.: be a sequence of real

numbers:  satisfying  the following

conditions;

(1) ", 2 0, foralln =1

(Dlitnes) < B2, foralin > 13

Which of the following statements are

necessarily true?

}. Tna Uy docs not converge in R.

2, Yius13ly, converges to zero,

3. Ena1a Uty converges io a non-vero real
nurher. '

4 | = %, forall2 < n < 13,
then 00 uy is 2 negative real number.

AR B S WA seqE B B d a

Fi s T B

(e (g o HA T g O svuEg @

13 5q KO aveowa @odem) o
a5 oo

3 ARNA 5 A S o S SR ¥

4 A NE 5 A o (@t o
an, S vy &

Lt § be an infinite set. Which of the

following statements are true?

1. Ifthere is an injection from S 1o M,
thei 5§ 15 countable

2. Ifthere is & surjection from 5 o N,
then § is countable



www.prepp.in

68,

a9,

&9,

d-5-H

<0

3. Ifthere is an injection from M 10 5.
then S i3 countable

4. [fthereis asurjection from Mg 5,
then § is countable

T BH ¥WITT HEAIRT &1 SUATR FH
% fEd F A athoannes e e p,
ﬁ fa'@ﬂ % T:F!!fpl =2, p, =3, =54d9
AR gl

S={sy =Py —MinEN.n2 1} 77 B&T
H A HYT WG By

. sup ¥ = o

limsup, 0 5, = 0

inf§ =< andinff=1
rinlp o, 5 = 2

e it g

Let p, defote the n-th prime number,
when we enumerate the prime numbers in
the  increasing  order.  For  example,
M =2,p: = 3,p3 = 5 and so on. Let
§5={[8:= Prar—PinE W, n 2 1}.
Then which of the following are correct?
L. sup & =00

2. limsup, . 5y =0

loinf§ < coand infS =1

4. liminf, . 5, =2

g 3 (0, )4 1= 1% R fan
welAl ¥ HTFEH 9T R i

falx}= 3:1.:+1.’ B(x) = 2:1_:+1 B w2t

oy farame =T

(D) ¥AHH {f,]} THARAT; {0, ) W
aeRa o ¥

(ATFA {g,) THEAT: (0, 1} &
Fiaie g8 &

o4,

L (DA E

2 {1 HEST ¥

LNt AR ahE= g
4, (naETgnE oo

Forn = 1, congider the sequance of
functions

X

R .
fal5) ".2:u+1’gn(x) = Zaaer O the
open interval {0, 1), Consider the

statemants:

LA

.

71,
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(1) The sequence {f,,] converges
inifornly on (0, 1

(T The sequence {g,} cotiverges
aniformly on (¢, 12

Then,

L. (Fy is irue

3. (I} is False

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

4. Both (T} and {I1) are true

A 6 [0,1] 9 (f,] daa Tty mm

(A} vx € B, [f,(x)] T FIAA HelhA

(B} ITFH (£} 0 F vwamst wfieRe
grar ¥

M guls) = Liaa (=1 Rlx) VxR

A

supnorm. % FEH H {5 1§

[o.} TF-AAR B0 &

fg.) Rgm wfmRor wY, o7

HiEEE A5 E

4 IM > 058 WER TH
gl =M vnel vreR

SO ER =

Suppiose that {f1 1s a sequence of
continuous real valuad funetions e {00,1
satistying the following:
(A) ¥x e R, (fi{x)}isadecreasing
sequence.
{B} the sequence [f, ] converges
unifoermiy to 0,
Lot g..(x) = TE_,(~1)* i (x) ¥xeEl
Then
L. {g]} is Cauchy wilh respect to the sy
RO,
2. {ga] isuntformiy convergent
3, {gn]} need not converge pointwise
4, AM = 0 such tha
gl =M, YneN, VreR

o f:[5 2] mem rier o o
g o g P e &

a(x) = flx) + f{1x)x & (L.2).
[1,2] & % TR P o e w0 g
& FUir-Semsaar g -y et
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U, g3 T L(P, g) ¥ e R, &
|, TRl Bge f & T el

Bl gl = LiF. o) A% arar ¥
2 PRl SwIRd [ % faw g

B{P.g)# L(P.y) Wit BT &
3. VR ) = L(P. gy BT £ i ot ot
& U(P,g) < L(P g) @ ; g oy gt

Given [ E 2] —+ I, g strictly increasing

function, we put gfx} = Flx)+
f{lfx)x € [1,2]. Consider a partition P
of [1,2] and fet U(P, grand L{P. g}
tenote the upper Ricmann sum and lower
Riemann sum of g, Then .
1. for a suitabie £ we tan bave U(P, g) =

L(P.g}
2, for a suitable £ we can have U{F, g) #

L{F, g}
3. U(P, g} = L{P, g} for all chuices of f
4. U(P, g3 < L{P, g} for all choices of £

£ (0.1) ¥ TFafew 7w g

FEFTerG Bad Ad MY g = 14 if, @

= —1 ¢ @ f FT A Hawcds [ ¥

@b € (D, 1) % £ F 2 Iorieer w8

W & ¥ wla # awmew wanaEs:

e g

L. AR gia) > 0, & g Seatas Ty &
Fﬁ'm#ﬁﬂ'mﬁﬁaﬁ
9R FA

2. A& gla) > 0,7 g aatas Yo &
e arcuae & 3oft whvew
H o T W HT

3. W gla)g(d) = 0. @ gla) g(b) &
e wwah

4, IR gladglh) # 0.3 gla) g(b) %
ey faslig 6

Let f be a real valued continuously
differentiable finction of (0,1). Set
g=f+if whers i* = —1 and ' is the
derivative of £, Tet a,b € (8,1) be two
consgoulive zeros of f. Which of the
following statemnents are necessarily true?

8127 CISRMB—4BH—3A
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I. [fgla) > 0, ther g crosses the real
line from upper haif plane to lower half
plane ot o

2, ¥ gla) > 0, then g crosses the real
line from lower half plane to upper half
plane at ¢

3. If gla)g(b) = 0,then gla), g(»)
have the same sign

4. It glaig(b) + 0,then gla), g(b)
have opposite signs

A Tl HEHATG aFEfie o xn X
AW TF T FR"xR SR O®
Eluyy=xy) & sRwfa =t ot
ly) x @ y W QU P El AR
DF(x,yJ B (.3} R F & Ao A
d Jr R" xR+ & T AW waE©r B
=

|, Ofy 0, 3T DF(x0) # 0

2. Wy # 0, AT DF(CY) 2 0

3. T {x,5 # (QLO)FH DA, y) # 0

4 TRx=0Wy=0, T DF(x,¥)=10

Let A be ap invertible real n % n matrix
Define a function F:1R® xR™ + R by
Flx,y) ={Ax.y) where (x,3) denotes
the inner product of x and y. Let DF(x, ¥)
denote the derivative of F at (x, y) which
is 4 linear transformation from K" x
™ —» R. Then

L. Ifx 0, then DF(x, 07 = 0

2 [fy= 0, then DF{0, )+ 0

LOIf () = {0,0) then OF(x, ) 2 0

4 Ifx=0ory =0, then DF(x,y} =0

HE R R2TF GEe koA
Flay) =" + 32y — 152 - 1272 + 3
#7 ove oy AT f IR S={(xy) €
% f A SR 8T (1)) W)
1 §=RE\[{0,0)]

2.5, B & fagay

AR AT R

4. RO\S ol &
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Let f: R* — B* be a function given by
flxy) =¥+ 3xy* — 152 - 12y, x +
¥ Let 5 = {fx, ») € B2 f is locally
inveriibie st (x, y}}. Then

L S = &3 (0,00

2. §isopen in B?

3. §is dense in B2

4, BA\S is countable

X = B, Ueien® YOI & wH=ag A
X T mewics dy, 4, W YR *T, 577
diim, Al =lm—n|mn ex
dylmn} = |2=H mn e x

TR X, X AR gl anfer

(xadljn {XadE}.#" m Bt ET

ILoX, 7% &

2. X, 9O &

3. &, weuiEar oftwey ¥

4, X, Wt oRway ¥

Let X = M, the set of pasitive integers,
Consider the metries &, d; on X given by
dilm,n)=|m—-nlmn X
1 1
dalr,n} = |-“—1—5|.m,n X
Let Xy, X7 denote the metric spages
(X.dy).{X.d;) respectively. Then
1. X, is complete
2. X5 is complete
3, X istorally bounded
4, A, istotally bourded

T: k" —+ R™ # TrEy Tas viale s &
=T HAagH w2
FH § FudA Az g7

. 7 eqraaeiy §

L T =, SR T Y

3. T arediash XA &6 §

4. T ==,

Let ToR™ - R be a linesr map thal
satisfies T2 =T — [,,. Then which of the
following are true?

. T is invertible

T = I, i nat invertihle

- T has a real sigen valoe

TR =,

Gl el =

T

T

78,

2 03 2 0 -2
610 =1t 3 4
M“ﬂulua;«q.'

1 11 0 1 1

45 5

1 1
ht=Isz=3ﬂﬁi

4 3

mEE AT R A e i
I 2T 89 Mk = by T3 MX = by 39
S

. T @F MX = b, and MX = b, ®OF

3]

3oTAME=b b T E
4, §F ME=h, - b, HETT §
203 2 0 -2
o010 -1 3 4
LetM=lo 6 1 0 4 4¢
i11 06 1 1
5 5
1 1 . ;
B, = | and b, = E.I‘henwhmhof
" I

following arg truc?

|. both systems MX = by and MX = b.
are inconsistent
2. bothsystems MY = b; and MX = B
are consistent
. the systam MX = b; — by is
consistent
4. thesystems MX = b, — by s
inconsigtent

Lak

M=|; 1I 1]nr#|arﬁ-:ﬁm%f
Mwé;ﬁmﬁmmlﬁa‘rﬁ?
¥ A wh & P gE g

L M FF Hfeass ag9g (X — 13(X +4)
2. M F AHCTD G K 10 +4)
1. M BT (diagonalizable) A& &
4, M“:E{M+3£}

5127 CISRfT8—
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8. Let M=

1 -1 1
P 1 4 J Given that 1 75
an cigenvalue of M, then which among the
fallowing are correct? '
I. The minimal polyromial of M is
(X — 13X + 4)
4. The minimal polvnemial of M is
X -1 +4
3. M is not diagonalizable
4. M7 = 2 (M 4 30)

Uait=2

9. FOr) =x7 - 105x + 125 o B & @

79

4-BH

T 7 T wh

I Q ST f(x) A=y &

2. TwT quite m R fT £ 0m) = 105

1 ﬁm?ﬁ?m%ﬁ?ﬂ?fﬂv Fim) =1

4. [On) Pl o guier m & fRv semew
He 7 &

Let f{x} = x7 — 1052 + 12. Then which

of the following are correct?

I. f{x}is reducible over 9

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

3. There exists an integer m such that
flm)=2

4. fim} is not a prime number for any
integer i

Hﬁﬁia=i’§EﬂHﬂT{auﬂ(€ﬂ}.
A & K = Q(ef). s # & wir suaAt
Eal
L CF 87 gereitar ok 08 %

(K =K dUT &= id

2. CHT 8T HARETAT o O B
(k) = K

3 Q¥ M ReR rsmam o 2
W rcemm ¢ ey &7 vamia
o ¥ oTalk)cE

4. K 8w &7 sAmRaEt o F R
o{ef) = af
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80, Leta=YZeRand{ = exp (%), L
K = ({af). Pick the sorrect statements
from below;
|. There exists a field automerphism ¢ of

L such that o(K) = K and o = id

2. There exists a field automorphism ¢ of
L such that e(KY = &

3. There exists 4 finite extenision F of 2
suchthat ¥ C £ and o{K) € E for
every field automorphism o of £

4. For all field automorphisms o of K,
olaf) = af

BL &8 B X ={(x)pnx €01} v iz

1% ety ARE e (n) =
Liabe ~p1270 W £ X [0.0) 9% ToweT
g fa® flada = Egygz! aipais
R G W i T

I. foaa ¢

2 Fonto @

3. foneio-one &

i [Rqa g

81, LetX = f{x)ix, € (01} forall i > 1}

with the metric d{(x,), ) =

L=yl % = yid27) Let £ X =[0.1] be the
function defined by f(x)p, =

Eiz1 X227, Choose the comrec! statements
from below:

. fis continuous

i, fisonto

3. Fis one-to-one

4. fFis open

8. 7 R F P ITvegeaw 4 kS

A=l ¥ =2 1 Fﬂq ?ﬂT:!T %1 EFT BL
nzl & Ay, R & et
e b A Y s w el b
L AUE fird wwean ¥

2 Aoy §

3. A oA ¢

A BRI Tum d
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Lat 4 be a subset of R satisfying 4 =
My ar Wy, where foreachr = 1, Wisan
open dense subset of B, Which of the
following are correct?

I, Aisanon-emply sl

2. Ais countable

3. A iz uncountable

4. Aisdensein B

H P 3O 3l A AT s
A=le=x+iy:y>=0]
e H¥ fom, fosr & § = & s

T &

1

bt g 2. el
z X
ot 2 L=
E.mEH 4, hHEH

Let H denote the upper half plane, that is,
H=[e=x4+iy>1]

Forz £ H, which of the following are trpe?

LoEH 2. 5EH

z
4. —""zz+1E H

f

E+l
HA B 0 - CTaRs o e & o

o 3 % Bl O e w7
R wf z e F W IF D =1,

FCH AT WA P E
2. T fonto @, @ o floosz)ono
3, B fonto Y, AT T f{e*)onto &
4. ¥R fisone-onc ¥, 8 TOA

fiz* + 24+ 2} oneone ¥

Let f:£ — € be an analytic function. Then
which af the fallowing statements are
true?
1 IEff{z}| < 1 forall 2 € €, then £ has
infinitely many zeros in €
2. i f is onto, then the function f{cos z)
is onto o
. If f is onto, then the function f{e®) is
optg -
4.-If f is one-ons, then the firnction
fiz*+z+2) is cne-one

[TF]
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§5. T 4T e 2 =14z 42
aW glz) = ez € CTX FAWR FE
e e FE T T ugr i
1. Iim|,1_.w|f{3}] =
2: Iimm_,mlg[z}l = L
L N2eCizi s RN R>0H

qRteRy §
4 gz eClzZ] <SRN R>0 &
sz §

85. Consider the entirz funotions f(z) =
z 4 2% and g{z) = #°,7 € € Whic
the following statements ars truc?

P Myl FEZ)] = o0

f({z € € [z] < RY) is boundad

every R = 0

4. g7 ({2 € €: |z} £ R}) 15 bounded

cyvery £ = 0

86, e & wh @ wuR g &v
I tanz T FeAdeoRE o B
2. tanz € W HAQHT Fdd £
3, o YT mnz ¥ faww BT §
4, o 9 tanz # N RRE |

bid 1

86. Which of the fallowing statements ar
{. tanz is an eptire function
2. tan z is a meromerphic function ¢
3. tanz has an isolated singularity al
d_ tan z has 5 non-isolated singularis

87. AT* a, < a, < <ay, B0 I Y
et o1 Uit B T 1< g, < 100
i=12 .51 ¥ W a9 @ g
? e R
L Wit ey Rr i)
ANT a; ® n, § T & §F
o g8 A £

2 o i T 1 2ig51SE q fae
quits §

3. 0 j ¥ 1<) 55190 o
quits & .

4 WAl R |~ g >51
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87. Letw; < a; < - < g, be given distine

BR.

BS,

4-83-H

naural numbers such that 1 < g, < 1060
torail { = 1,2,..,51. Then which of the
following are correct?

T, Thereexist fand jwith1 < i < j < 51

satisfying a; divides a;.

2. Thetecxists £ with 1 < { < 51 such
that @, is an odd integer,

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

4. There exist { < J such that

IE;— ajl = 51,

&dr o g ¢ % AT, AwGY T ¢ B

Farfwar s & waF w= o B &

AFa T @@ b

1, o ¢ A & 91 Aw(G)
ot B

2. A GulFE & o AwG) o &

ARG HEAD &, A9 AwG) IR

4, T Aat(G)} HY Aut(e) 1 wFEd AR
ol cawr e & asp e, G
H = "gAelt & '

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

group of automorphisms of G, Whick of

the following are true?

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

2. i G is eyclic, then Aut(G) is cyctic

3, IFG is infinite, then Aut{G) is infinite
4. 1T Aut{(3) is isomorphic to Aut(H},

where G and H are two groups, then G

is isormorphic to H

G W aor Aer weE ARh W e
UH QUi moaHar - & BT 6 3 0
¥aua g # A § & ocdefg) =m,
order(R) = n T order{gh) = r. g4 Br e

F & FT A T NEEET wew &y
1 63 W & g
2. G OfFF w5 78 & awar

1. ¢& ¥AT T {infinitely many) afFw

ELLL
4. & Wp-amaE wap & gen

25

Your Personal Exams Guide

83, Let @ be a group with the fellowing
property: Given any positive integers m, n
and r there exist elements g and & in 6
Such thar aeder{g) = m, order(k) = n and
order(gh) =r. Then which of the
following are necessanily tue?
|. G has to be an infinite group
2. & cannot be a ¢yclic group
3. & has infinitely many cyclic subproups
4. G has ta be a non-abelian group

M. 7 W R gWw a1
farT & wi = ot
l. dimy; R =3
2. Rzﬁtﬂrﬁ-ﬂma’rmmﬁr#
3, RO I TOmaES wid (UFD) ¥
4, {x) R # IRTEE woAR ¥

90. Lzt R betheiing Clx]/(x? 4+ 1). Pick the
correct statemiangs from below:

2. R has exactly two prime if¥ats
3 Risalrfp
4. [x) is a maximal ideal of B

Unit-3

M. y(x) =y(0) = y(1) = 0,)'(1) = 5, %7
Lol Ty T Faws
1] = 172027y — (3 Jdx & e &
L. x4 Zx? = 3x7

A5 4 St =592

x5 g xt— 28

4, x84 4x¥ - gut

=

g

91, The extremals of the functicnal

1) = f720x%y — (")
subjeet to y(x) = y'(0) = p(1) =
C,»'(1) = 6,are

Iox® 4 2x? — 322

2. x5 4 4x* - Gx3
3 xS Lxt— 257

4, 2%+ ay? — gy
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R

@) =1—2x—4x?+ [([34 60— ) —
${x — 3% wlcide.

% & ¢ ¥ o ¢Qog2) oA #

k2 2.4

3.6 4,8

If 4 is the solution of

@lx) = 1~ 2x ~4x? 4 ¥[34
8(x —t) - 4(x — )% p{)dt,
then p(logl) is equal 1o
1.2 2. 4
3.6 4.3

M= TETE

ey a1 weared g o
WA i WARIT e oy suk
A Hhaaw e §

1. 3= —o* @(x} = sinnx

2. A= ~2r% p(x) = slnZax

3. A= 37 ofx) =sin3mx

4. d=—4n* pixy=slndnr

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

Kt =

are
L. A=—n% o(x) = sinmx

x(t—1), 0<x gt
tx—1) t<xs1

2. &= —2Zn% plx) = sin2ms
3. A= 3% lx) = sindnx
4. 1 =—4n? o(x) =sinZnx

FEAE m & Wy qegAA oy from &t

W T o fr pAnm REE w ooh
FF o & guw RBo 3 R &
¥R O W TART I E PR oweg e
o By & =% aumd Rraa @
o Ty wfdwr & fhsr & avar o
AFT B z{t} = zg cas (wit). ﬁgmm
v Bifva 7 F vy oW b oaw

26
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TReE oFT o« W ogEEr TRy
[Ero B de o B
Fli) = {a sind (1), 2{t) + acos #ie3). 1

fag REHT T afey-meey &
I ai:-;; + {8 + zaw’cns {wi))sing =

4%
2. 8+ (g — g0 co8 {wt))sing =
a'e

—5 + {g + 25wicos (wi)jcost =

g

-
4 0 z—é + (g — zwicos {wi)oosd =

Consider a point mass of mass m wh
attached to a mass-less rigid rod of |
@. The other end of the rod is ma
move vertically such that its dowt
displacement from the arigin at tim
given by z(t) = 2, cos (wr). The m
maoving In a fixed planc and its po
vector at titne € s given by

#{t) = (a sinB{c), 2{t) + a cas o(t)
Then the equation of motion of the p
HIB55 15

atg

=t 1 {8 + 2p0” cos (wr))sing

l.a

F 3
2. aﬁ-?g + {g — Zytw Cos (wt))sing =

F
3. aﬂ-;g + (g + ziw cos (wr}jcosd = 0

a2g
4oa_z+ (g — 25 @wPcos {wt) Jeosd

faelt Zfad w¥ sremed Yo

Hanas FAE & O ew ¥

nld =1+ xe™ yle) = (1 + xles? -

Lzl =1+

et # & Fhy shesle @ samwe

TN AT w B

LG+ 1)y + (6~ €y, — Gy,
C, 741 €, ¥ay R #

260 —y) ¥ G0~ ). 98 (T
¢, T R §

360 = y) + Gl = ¥} + Gyfys — )
FET L, G A C, Hrew fiugrw ¥

& 60N =¥ + Gy = 30) + vy ST
7 ¢, Faox fans §
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functions apn an

Three solutions ol a cerlain second order
non-homogengoits  linear  differenuial
equation are

yilx) =1+xe*® yu(x) = (1+

eX — 1y {x) =1+ 2%

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

LG+ Dy + (6 = Oy — Gy,
where € and G are arbitrary constants

2 Gy = yad + Colyy — ¥a), where ©)
and £, are arbitrary constants

300 -y G- +
C3(}'3 - }'1}1 where clf Cz and Eﬂ dre
arbitrary constants

4 GOy =¥ + Glys ~ v + 3,
where €y and ; are arbitrary constanty

e xelT p(x)q(ehrix) dawd (F
YRR HAw Ged § d  HEawes
WA 3" 4 p(x)y +q(x)y = r(x}
wad Fuwr B @ g w6t # ow
Afirs w9 & B () = n iy )+
v (K)o (X GT AT ¥ ey Ty, B
FHe(y+ay=0 % 1w w@as
B AW v (x) UF vy (x) TET BT gar
FHAT OB e A R we @ e
EIE: AW EY
Ly, Ty, 1 UTeFga 1 & s o5y
sl g
D v v THT v 4 vy, B B HaEEATY
&
3w A9 v, W IR FaEAAT A 6
}'-rq iy + Yy, B B FEwEETY
3
LV ply +glxjy =r{x) FEAF
BT R ay, +hy A+ FEEF
FEA E, 6 6, b € R T AE §

The method of varation of perameters (o
solve the differential equation 3"+
plz)y + glx)y = r(x), where x &€  and
p(x}.g{x),r{x} arc non-zero continupils
interval [, =eeks a

27

57,
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particular solution of the form Yulx)=

v}y (x) 4 va(x)yv(x), where ¥, and

¥: are fineady independent solutions of

¥" 4 plx)y +q(x)y = 0, and v, (x) and

va{x) are functions 1o be dotermined.

Which of the following stetements are

necessarily trug?

1. The Wronskian of y, and y; i3 never
zercin f

2. v v and vy + vp s are wice
differentinbic

3, vy and v, may not be twice
differentiable, bat v,y + voy, 5 twice
differentiable

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

HiRwiE W e oy Tt
¥WeHdy=10 lr x2g{-L1i)
y=1) = y(1)
yi(-1}= ¥'(1).

thmadgsm s B

Rt o R T

7. ¥ ¥REETw Aw i #

3. e wBmas Am 2117 #
wifaw i

4, T st ¥ s I
wfazy ¥

Conzider the eigenvaluoe problem
¥y'+ady=0 far xe({-11)
¥(=1) = y(1)
yi(-1) = p'(1}

Which of the following statements arc

true? _

. Al eipenvalues are strictly positive,

All eigenvalues ar¢ non-negative.

. Distinct gigenfunctions are orthegonal

in £2[-1,1].

. The sequence of eigenvalues is

bounded above,

WE\J—

s
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Aty =u+l,reRtz>d

ulx,t) = 22, t=x* qr B 534

L (0.0) 9T = fafam &

2. R smomar am (o) = (2,626
(0.0) W Hf¥freefir am ot &

3. (a1 A9 H P wrur-afiamite
TH (0,0) ¥ FE TR wwr b

4. WifhE T W (rveyw (0,0} R
RdT ot g B, s B ammas
W 7@ e

Consider the IVP:
it by =u+ LzeRez0
ux, &)= x?, p=x?
Then
1, the solution is singular at {0.0)
2, the given space curve

Ceet,u) = (6,62, 8%) isniota

istic curve at (B,0)

3, there is no base-characteristic curve in

the (x,t) plane pasging through (0,0) .

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

At & BEHT afer) i K CLir
M{PDE}:H,+uu,=1,xEH,I:‘-ﬂ.
I AR et () ~ L9 e

=T ¢ T OGNS WE W (v

¥

L W UF RN ¥

2AETE

. Fr A ew pw

4. O 2w K O # ¥ o st
HUR &% YT HdFwig Tk

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

PDE : w,+uw, =1,x€e Re>0, and
¥

the initia! condition u (t?,t) =_2£. Then

the [VP has

1. only one solution
1. two solutions

18
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3. an infinite number of splutions

4. solutions none of which is diftarenti

on the characteristic hase curve

100. f:00.11— (0,1) % Rl B g

fle)=x.% 3y &t I dae s

T HE| R oy e (o, 1) B

TR Xnyr = [{x,) W AIT = o

n20 2
ﬂﬁ' b= maxnln_n}f'{xﬂ. H)r ﬁ‘-’ﬂ? ﬁ
e 3 78 &2

]

LR L<c1,@x, T ST B

2 x, MPEHRA EET & 2. o wfrr >
3. aﬁ Euzxn-x-mﬂ- |€u+1f<f-fﬂnf
YT T &

]
5

4. #fx fle)=0.8r3a ¢ >0 & M

feneal| < Cle, 2

180. Let £110,1) - [0, 1] be twice continuoys

differentiable function with a unique fixe
point f{x,} = x,. Fora given Ap E£0,1)

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

Ifl = MAXein97 [ {x)], then which of

the following are rye?

L IfL <1, thenx, CONVerges ta x,

2. Xy converges to x, provided L = |

3. Theerror g, = %, — ¥, satisfies
lenssl < Ll

4 (x,} = 0. then |ey. ] < Cle, 12
forsome £ > 0

101, & & uie) 9fvalmT s amear

Wi uw=0, ze(d,1)
w{f} =0

{(8vP) {
u{ly =1,

H WP FI §1 (BVP) #1 9REAA AT

ierFes o7 o =1

Ui‘d—zﬂ'!iu!._, + u':n—u!.,. =0,i=1
g ad 2k =Her=diieg
{BVPY, =0

Unl‘j.

N =
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Uy TE 9 ulx) B weawes ¥, SR

o=k i=0..N [01 T B ¥

FEfFE A=1/N T N UF UATHE it

Bl o o A @ $iw & e mer B

L (BVF), W FT abeR F fAv
Vi=arl+bF o s g & T
abeRr=+1 3N G[E?,r_?ﬂ‘ Hﬂ'lf
T S {2 +AP2 = e {2 = 0

2t = =1/ - 1) r ¥ AR
FEAN &2+ — dr 42 ~k) = 0
AT r | '

lLaoH sy

4 A RS |

Lot ulx) saisiy the boundiry  value
problem

'+ w =0,
(BYF} ) =
u{ly=1

x¢{0,1)

Consider the finite difference

approximation to (BVP) -

=0
Ue=1

Here #; s an approximation to u(xp)

where &y = jh, f =0, ... N is a partition of

[0.1) with & =1/N for some pasitive

integer M. Then which of the fallowing

are true?

1. There exists a solution to {BVP}, ofthe
form Uy = ar! + b forsome g, b € &
with r 7 1 and r satisfying (2 + h)r? —
r+(2-R)=0

2, U = (rf —1)/(r¥ — 1) where r
satisfies (2+ alr? — 4r 4+ {2-A)= B
and 1

3. wis monotonicin x

4. U is monotori¢ in f

¥(0) = 0,y(1) = 0 %% wreet ave gw
wEE Jly] = [0 - (') dx

T AU &) W TR v Aue e
Bt wawam O ofydtfE dew &

28
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Rt ¢ wafY wvieew Bi oW e A
# FT X oG
I wf wita A wdt g y =0

T AT B

2. Uh @ wfade @fts g

3mmnﬁ%ﬁa§aﬁ-‘a
T

4. Fid 9 GitA T §

Consider the funetional

JB) = 16" - (') dx subject 1o
¥(0) = 0,¥(1) = 0, A broken extremal is
a continuous exiremal whose derivative
has jump discontinuities at a finite number
of points, Then which of the toliowing
statements are trye?
l. There are no broken extremals and
¥ = 0 is an extremal
. There is & umique broken sxiramal
. Thers exist more than one and finitely
many broken extremals
4. There exist infinitely many broken
oxtremaly

Lad pa

Unit-4

103. 36 % N(>n) Toosat & gafe & 2

IErEr AT, n{>2) s R
sl & 0. 1) A & N aE e Teieoa

| THR Uy Uy, U, TARIET ST R A

walR yad et ¥ ARy b, L k=
L2 N JE& no=0 Fur m=E
k=238 & foe ogelt (k—1) st
& & vidy kgt 8w,
L. Fh g & o F viefew B
# wfwar - ¥
2. 9RHT gl g & o ot
mm#mf{—xﬁh
3. 5ol Tk & wRwTAE 7 e it
G % gy F O £ wiwar

R{N-n)
NiN~-13 -FI

4.%@3#%3‘!&3&@
AT o ity 20U ey

NIN-1)
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Suppose n{= 2) units are drawn from a
population of N{> ) units sequentially
2 fellows, A  random  sample
Uy llyi - Uy of size N is drawn from
B{0,1). The Ath population unit is

i -1y — S0
Sﬂlﬂﬂﬂd lf 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

1. The probability of inclusion of the 2
unit {n the sample is E

2. The probability of inclusion of the 1®

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

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

niN—n)

W(N=1)

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

wim=1%

NIN—1)

A el T A fedT AL B, © o
D vF s BEms g fgw Hfw
FE OFEE A TH B & EF & faw
¥ad A, B AW D T wF2 F M
e C o w3 e @ o g
T it st fEam

L ¥ & For Fagy gt ¥

2, 3Ot qrem HEEiRr &

3. Wi mur dwew

L. AT E S dEE

Consider a block design with three blocks
and four treatnients A, B, C and D where
only A and B are aliotted to block-1, only
A, B and D are allotted to block-2 and
only C is allofted to bliock-3. Then the
reselting biock design is

1. incompletz and not connccted

2. incomplate and not balanced

3. batanced and connected

4. neither balanced nor connected

sample is

sample is

ot & X vF uerees anoemer
o wisa 9T Ted f{x) =
(axt 4 gaP-1g=r"x7. o 0 & FwF

10

L&5:

11,78

.
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a>0 T >0 a@W i F TS
% f&v x %7 AW oo & sEAT £
1. TF FEHAA T

2. 0F QO T

3. T HUR e

4 TF IA-rRRT wm

Suppose X is @ positive random var
with the following probahitity de
fimction

fla) = (@x®=L 4 puf-)e-x =2 4
tor >0 and £> 0, Then the b
function of X for some choices of a o
CEn e

1. aninergasing function

2. adecrsasing function

3, aconstant function

4, a non-monctonic function

UE WAER A7 & n(z 1) oEEE W
&l n ymat & e w1 =ET sw

wauwAT, e wv mad anfeos
& o wrea | & A2 |5 @ shoes
Igd A isR e an &
L g & faw xor amgas of

2. gt n#m.t*awra'gﬂmnﬂm=
" e

. axRAoxerAtT t & o

Taag ¥

T o ¥ Bw X e mitea 00 d

Jftrs &

Ly

F.

A parallel system has n(= 1) identic

components. The lifetimes of the

componerts are independent identicall

distributed exponential random variable

with mean 1. 1f the lifetime of the syster

is denoted by X, then which of

following statements are true?

I. The mede of X is 0 for some n.

2. The made of X is less than or equal to
nforall n

3, The mean of X is greater than equal 1o
I for all .

4. The median of X is greater than 100 fo
ICATE T,
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e W ARC odw F R T #
e &2 DR P & § #tw wr fig

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

FUT 93 At 82

1. A 2. R

3C 4. n

Supposc ABC is a triangle on the xeplane

with centroid D, Which of the following
points can NEVER be a minimizor of the
function 7x ~ 10y + 1 as (x,¥) runs over

the trispglc ARC?

1. A 2. R

3. C g, B

AW BROX X, X, U T AT

£ ST (0.2) T UH WAW ¥TH &
TR AW @ ou guis a ¥ v
M, =max X, X~ X )i 0 BT & &
= ¥ =47 o B

M, -+ 2 B e vy &

M, - 2VEANET F9 &

M, = 28T #
”E“amméﬁﬁsmﬁaﬁ
RO #1

B Led b

Suppose 43, X3, -, Xy, i5 a random sample
from the uniform distribution on (0,2}
and M, = max [X;. X, X} for evory
positive integer . Thi:n which of the
following statermnents are frue?
1. My = 3 almost surely
2. M, ~ 2 in probability
3. M, — 2 in distribution
4 Mn_"z

Vi
normal distribution

HE B X Koo it d, N(0, 1) TTRTE
W AR S, =X X4 XD,
iR A AT s B
1. ‘*:,;‘mnm.u Wi nz1 & o

2, ﬁs}u,P[f%—zi;-s)—w. Hid

31
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%q1mﬁlﬁn 1 ¥ ATer
4, PSS, Sn+Vix) =+ P(Y <2} VX eR,
FET YN0

Let X, X, be il d. N(0,1)random
varizbles, Lot 8,y = X7 + X7 + -+ X2,
¥n = 1. Which of the follewing
statements are correct?

I E:,:E’u‘w;:ﬂ.n forall n > 1.

2. For alf t-::-n,P(f;—"-zf >E)0 ¢
n— on,

3. 2 1 wih peobabifity 1.

4, P{S, sn+ix) o P(Y S x) vk e
where ¥~N{0, 2}

iy wARESs F v omefy e
(X} AL Rt i e5 & fRv, p{"]'ﬂ‘ﬁ‘
® oo ¥ Ru poin dwe
SRRAT #TS) HEEW WX i(ies) of
a0 AR @ P # ¥ #tw F wna
>
LAk d() = d) @ limpamply > 0,
2. W d() = dgy a@pl > 0w
0 T am21 ¥ Bw
3, aﬂ'p‘”}ua'ﬂrp‘”":-ngm M
& Toe, @2 d() = 4
4. lim, ., o7 > 0 % aftved ¢
dff) = ()

Let {X,} be a Markov chain with stan
space 5. For any i,j € S, let p(“} denaty
the n-step transibon pmbnhlilt}r of going
from 1 to §. Let d(i) dencte the perod o
state {(i € 5). Which of the following
staternents are correat?

(D) = d(j) ther lim,, ., p >

lfd{l} d(f) then p{}? > 0 and
(m

l‘..J

}}Df‘ormmcmma 1

Pﬂ

3. I.fpfjj > G and pﬂ ™) > 0 for some
i 2 1, then di)} = d{j)

4. iy, pf7 > 0 implies d(i) = d(j)
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AT WilET EhE P avd At
HEET 9F A i

ifz 172 @
p= ( a 172 1;2).

1/3 1/3 13
e o & st (T & A,
ol i | o fr ool g
afdar 3 e §1 o =t a
AT
o Uy g = 248
litti, oty = 0.
- limy il = 178,
i, Y = 1/3.

Bow M-

Consider a Markov chain wiath tratsition
probability matrix P given by

1/2 1/2 @
P= ( ¢ 172 1{2).

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

* from { to . [dentify correct statements.

1. limpmpiy =2/9,
2. My P = 0,

3, limy e pgy’ = 1/3.
4, lmg o p = 1/3.

" & (X,.X%) & W 39 39 W
{oommaon  marging]  distributiol, F o oOH
Corr(Xy ;) =0 TAAT FAwr  IpETor
o K 37 s ® & =t @ = wlr
[

1. Fo=gwi0,1) = X, aWy, WaT &
2 Feaqii(0) > X awx, & v g

3, F=Towhe gt {~1,0, 1) X,

wur X, dadT k
4. F=N{Q, 1) =X du X, &aT §

Suppose that (X, X;) follows a bivariate
distribution with common marginal
distribution £ and Corr(X,. X,) =0.
Then which of the following statements
are copract?

113,

113.

114.
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1. F = Uniform(0, 1) = X,and X, are
independent
2. F = Bernoulliff) = X;and X, are

independent,

3. F = Discrete wiform (—1,6,1) = X
and X5 are mdependent.

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

Xy X e X, T OF AnfEew Aoy &
TE A g T pdf B ¥

I-g

fﬂ'{x} - [%..T-'a“| fx = 1;
0, HrgH,

AE 8> 0. v for W @ BT & Fua

wer ¥

LI, eF oo B

3. —TL, ink, ¢ % Tav s }

3. M5, %, 6 ¥ v yitewas sz
WHEAA ¥

4, —~In,inX, 8 % faw wfawaw
RS- FFe ¥

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

R sl
fﬂ(-'r]'_' E‘xﬂ . D=xal,

a, otherwise,

where & > 0. Then which of the following
are true?
L. TH, Xy is sufficient for &.

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

3. [1fa1 X is a maximum likelihood
estimate for 8.

4, —Z TR, InX, is 2 maximum likefihood
estimate for &,

(—2.-1.1.2) W X vk faReEm
o ot ¢ Swd T aomea
WET PN =x], 6 €8, 06,] Mras £

X -2] -1 [ 1 z
=0, 1 05| 04 | &3 | 005
g=d, | 0.2] 64 | 03| 6z
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FEEVT Hy 8 =0, FAR M4 =4, F
wHiever s Bl e A el @
A W

|. FifH 8 (x = 2) awly Ty
g 0.05 WER ¥ T @R
AfFerenelt oheor &

2. wifoeR 817 {x = —2} arelr oiieror
Y 0.05 AT oo wEW
erfarenelr THeTor §

3. FIAF 89 {x = —1) o whsmr
YEHfA W T & gad
sfFauTelr witeror a8 &

4. Wifaw B {x = 13 awlt olEmr ggufy
I IR i o wwd g
odleTor et §

X is a discrete rendom  variable on
{—2,—1, 1.2} with protability mass
functions FplX = x|, & € {8, 8,} given
below

X -2 -1 1 2
g =8, 005 06 6.3] 0.05
=8| 62|04 02| G2

The aim is to test My 8 =8, agaist

Hi:@=8,. Which of the following

statements are correct?

|. The test procedure with critical region
{x = &} is a most powerful test of 3ize
0.05

2. The st procedure with critical region
{x = —2) is & most powerful test of
size 0.05

3. The test procedure with critical regian
{x = =1} iz net a most powsrful st of
its size

4. The test procedurs with eritica} region
fx = 1} iz not'a most powerful test of
its size

. AR B (A1) W X, XX, TE

BHH HA A W T aneRow S §
SEF HEeRTF FF wET F oAt @
X,:,;,{X{zj{---{z’{,.} ‘H?IH i m

115,

116,

116,
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gt Fe A & #ta F dicuae & @
10001 — )% Trearemanr ¥ana &

1 (e, Ky ~ 2?7y

Ay eV = L)

(K -1, Xy -5

o oo X —a)

e La pa

Suppose Xy, X;, -+, X, {3 a random samyl
trom uniform distribution on (8,8 + 1
where 8 € # 15 an unknown parmmnete
Lﬂ X(i} { X{z} el "5: X{H—] be [h
corrcsponding ordér-statistics. Which «
the following are  100(1-— &3¢
confidence intervals for 87

T G X{n} _H”“}

2. (Xpgy+a¥? —1,00)

3 {6+ 51, x,~%)

4 {—wm X, —a)

ARt B 0 & ot @A, T HEA
F %7 IRTEROT 37 1 T wRow
K Koo o Xl BEL=12 .0 % fT

1 ifx >0
Si={-1 IFX <0 34
0 ifx=0

Ry = @H=TE (X, I8 X $r =Y

B AT aam el B

1. 5, $.- 5, TI67 AUT BAAHA: HioA

2. Ry, Ry, -, R, FAST AUT REQAA: A4

3OS =(85, - 50 TR = (R, RS
& B

4. T =ENL, SR % 40T F & e 9
e wft s

Let X;, X, -+, X, be independsnt random
varjables following a sommon continuons
distribution F, which is symmetric abolt
0. For{= 12 n,define

1 ifX>0
Ei=4-1 fFX < pad
8 ifX; =0

R; = rank of X;] in the set {|¥: ], [Xi}
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Which of the following stalgments are

correct?

. 5y, 3o, ¢, 8, are independen and
identically distributed

2. Ry, Rz o R, are independent and
identically distribated

LS=(% - Sp)and B= (R, . B
are independent

4. The distribution of T = }7., 5, does
not depend-on the functional form of F

At T v|e -t (e 008 @ @

3 U ¢ FH e Rer amr

e o e FET a = 0FAW R0

T aas E B & wiF & s

" &

I. ¥ &7 39T FEH &AW FOrARE &

2. 8% I AeH ¥ =y # Gemma ¥
feam &

¥ T T (e B
4, I TR giw waa & T &5 qgrr

6w wwaw X ¥

Suppose ¥ |# ~ Poisson {#), 8 > T and

prior densily = of 8 is given by

T(8) ¢« e 293P~ where & > 0 and

£ > Dare hyper-parameters. Which of

the foiiowing are truc?

I. Marginal distribution of ¥ is
hypergeometric

2. Posterior distribution of & given ¥ = y
15 ramma

3. risaconjugate priot

4. Bayes’ eglimate of 8 for squared ermor

z 3 +
loss function is e
[ E BN

o M A ¥ori = KwaBloos T £0a
ot faae #Y, @l

Pisp(e) = o/, ¥ &7 > 0 & Fone |
e sreqE X oW oy @ ol At f
& T oo wEe {-10,13F & g
HT XY & Ao 3 e ume] o7 Bem wl

L8,

Your Personal Exams Guide

B
lo 1 o0 o
X‘"nnlﬂ‘

o B a 3

1 -1 0 ¢
R I S S R
= P Gl

0 0 1 1

1 1 1 1
N O R (e |
X‘”l-:-ll'

1 =t 1 =t

e Adgdgalrasurall &

1ox el ooEEt F R
Bt By, B e, ;) NTHCEINT §

PR e et o R LA L |
wFaR afi wwmea 5 T 5. e
|} & foT wEgHaay #

3oX & JE R X, UF 3aT 98 ¥

4 X, B g F X, TF AR WE £

Consider a linear modet

Yant = Xgxaffons + €4y, Where

Disp{e} = o%I, for somg o > 0. One
needs to chaose the design matrix X such

that its clements take values in the
set§-~1,0,1}. ™ow, consider the
following three choices of X
L1900 0
_|7d 1 0 o
=g e 1 al°
J 606 0 1
1 -1 0 0
| 1 6 0
Y=t o0 1 -1 ™
0 0 1 1
1 1 1 1
1 1 -1 -1
=13 -1 =1 1|
I -1 1 —4
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-Pistn(X,} 2 staf) + stal¥;) + - + slng¥, ) =2
PLendX ) = siniis F A v+ oo+ XY = %

35

Which of the fallawing statcments are
true?
1. For all three choices of X.
B=8,. 8. 8. 8,)" is estimable
2. For ali three choices of X, f#, and ,E?J-.
1he least squared estimates of f;
and f; , are uncorrelated for &l § #
. Xz is a better choice than X,
A5 is & better choice than Xy

F T

Kioda, - X ® 6 1o (0, 1) Bl B &
A wi ¥ U wr

P XA Ky ot Rygd =t

P{Xy 2 Ky¥y o Koo} = 5
1
T

Suppose that X, X, - £ are .
LA d.N(B, 1). Which of the following
Statcrments are eorrect?

P 2 X v X+ Xl =

2 PN, > XXy Xygl =!§

3. P{stngXy) > sin{Xz) + sin(X3) +
e Ein(X )} = %

4. P{sin{X,)} > sin{X, + X; + -+

Xl =:

Ea |

gl v FAR ot U0, 2) FW UL, 5)

& adffwror e W e S

W a0 <n < Fw et fr qd

waFn & o U(0,2) dem &y i

I-i@n FaA R AR St A R o

e memm el

Low<1/3 % Weas s oy
AR Fr ded e
wilwm 16 & 7 &

2 oa>1/3 F B, &3 A 16 ¥ #7120

3. m=1/3 &F DEH 16 B

4. n¥o & o, &9 FREEET AgRET b
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120. Consider a classification problem betwaer
two uniferm  distributions 1/(0,2) and
U{1,5). Let m{Q<m < 1) be the prior
probabiility of the class having IM0,2)
distribution. If we consider the 0 — 1 Joss
function, which - of the following
staterrienis are comrect?

I. For = < 1/3, the Bayes® risk fi.e.. the
average misclagsification probability of
the Bayes classifier) is smaller then 146

2. For m > 1/3, the Bayes' risk is
smiiler than | /6

3 For m = 1/3, the Bayes’ risk is 1/6

4. Forall choices of m, the Bayes®
classifier is unique
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