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INSTRUCTIONS

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 OMR snswer
sheet, Tt s the sale responsibility of the candidate to_meticulously follow th

Instrictions given on the OMRE Answer Sheet, failing which, the computer shall
not be able to decipher the cerrect detaifs which may yltmat

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
identification of "ALL” the correct 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 QMR 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 bookler,

$/27 CISR/18—4BH—1B
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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
it F 9% 75 60 kpvh $7 3twa Y &
wET @ 91 wi

1. WET T OUST T8 w7 uamr
2 60 kmm

i, Hlkmvh

4, 120 kmdh

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 frst 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#?

l. 55cm 2. 60cm
3. S54om 4. S3icm

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

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
;‘rd‘rn#m—aﬁﬁmmﬁ#a{gﬁ
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 & p of carbon is completely bumt in
an atmosphere of 40 g of oxygen, the

ETtentage oxygen left iz
1. &0 2, &0
3. 40 4. 20

ﬁﬁmmg e & g & &9 wm
v oyt & ¥R @R Ay ® okw
hﬁmwﬁ?#mmm
T e wHAE fier % g Sy
F AT 3w B2
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Y

n L3

bl “
etk _ ¥
3: l—ﬁ 41 =

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

Tt ®

L. 1‘__'_21!5 2. e
2 ELS

3. I_E A Lo

€, eARl, O, geee oW AR #
m-ammﬂ:ﬁaaﬂmm:ﬂr

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

% ¥ & Aaw WEe 97 10 # Ffr o
U wd euldd W (0 W Ay &
A B 20 Hrex B gl ur w3 wfm W

AT FEA AT 9 g ageeie
L. 208 2, 4Da
3. l4s 4, Bis

A bettie of perfume is opengd and &
person at a distance of 10 m gets the smell
after 10 seconds. The time taken for a
person 20 m away to gei the smell is abowt
1. 202 2. 408
3. lds 4. 8Os

ve @ # gaen ¥ A
W?lﬂﬂﬁﬂmﬂéﬂ##ﬁ#t
core & wWRR ¥ 9R wee R v
g & sl wl gF § 3w e R
W & oofr sl g ¥ oA wwww MR
AT TR # g § oaree W\

T AT w0 §?
L2 A
3. 12 4. L4

A mineral contains 2 cubic and a sphatical
cavity. The length of the side of the cube
is the same as the diameter of the sphere,
if the cubic cavity is half filled with a
hgwd and the spherical cavity s
completely filled with liquid, what is the
approximate ratic of the volume of liquid
in the cubic cavity to that in the sphericai
cavity?

L. 2:1 &kl
312 4 14

sRET AR AT s gy e
FOIAT Arar B oafw i A T R aner
¥ ofr ¢ g =T FY @ 300 =T

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

Out of 6 unbiased coitis, 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
T 4, {fe



10. &% & yoen BT 70 2 w9 an b

B O
B8 E

19, What could the fourth figure in the sequence

be?

@L.
5

A,Baﬂrcrﬁrﬂ‘tﬂamrgau%.m
FH g e qulw xy vd o2 2
(xsySz)lﬂfﬁBiﬁ'l‘ﬂngﬂfafq#
8 5 3w ¥, Wz W TR waw

Ao #F4T E
L 31 2 33
3. 35 4. 37

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

are imtegers x,y and g respectively
(x sy <2z), 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. RryaRemrers 3 fraer & i R

4-B-H

F wivee Ravor orE-fiw # far ¥

11.

TR & AR ¥ R sed o
Rawr geffr o ¥ S v Rkt
TN AT A ET ) Ry
T it #& sreaaifidr g andr
wfert o witem @ &y

Physics

Marhs

I 2,
3 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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13

4,

4-B-H

Dhurtini i ton
el 190
Ot 1%

| EE

Lo 2.
3 62 4.

R gu B o g agist # oW
wEa 4y

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 P
32 4. 14

At & vF 9pT & ot vt (A, BUd
C) & g WOmAT F R mw d ok v
am z I oaeT A o= owiEew sy
Fafmar way ¥ Ha-ar g gea Shar

BT | T Hdgw (X | Y | Z
AR | Wi

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

B 2,50,000 |70 D130 |30

C 300,000 |80 30 [ 46 [30

1, N

2. 0X

3 Z

4. X0d Y A WA %

it

is.

15,

Etection resulls of a city, which containg 3
sczments (A, B and C) are given in the

Table. Pcrecentage votes obtained by

parties X, ¥ snd Z are also shown. Which

party won the election?

Segment | Total % of [X |Y |2
Voters voing

A 00000 | 60 | 3 |40

[£] 250000 1 1 43 |30 1M

[ 3N 0K | 8D 30 [ 4% 30

L ¥

2. X

3 2

4. IltwasatiebstweenXand ¥

= fAEE FEw (v & BEd
v ot Bow vF oY wAsd w@ifa
Frofds £ & e fem &) Rarh 7
¥ =% Fww (e & swdad om’
w!hwr?r?

0.3
1
1
3
3 3
1
i
ﬂ.ElI
1. 32 2. 38
3, 64 4, 1.2

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




16.

16

1T

1.

a-B-H

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. p+4V

o W v dew oaew A ae oW
s Brotr fam & 3w F pen w3
Wy & dsr = ovE wfaREE e
mengaﬁwmﬁﬁh@ﬁam?at
B oo @ @9 W BT 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,

L. Bsahu
3. Bhalia

2. Devssna
4. Kattappa

FIEN FE 4 ¥ TEIER 9T A UE
9 Shteaw ww F 52 oonl ¥ &5
# wefer sy ) Frewmw, @9 F 5y
WE o Bl A’ B R & g
dF 5 WU I §1 TR A9AER ow A
FA F A x W (e ) TF ST I
¥ B A el o ae

A funnel i3 connected to 2 cylindrical
vessel of cross sectional area 4 35 shown,
t0 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
ises by it
Thw it

; zt?
rises by =

P e

. Az
FISEs b}' 2
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19.

28.

20,

A BE S W (0 3w F dyoe o
H 415,67 50 FW b FITW R a0
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 #
afy 6/ ged BB fr a1 mh B
afe 2 kn TR W OUNETA A GTOH 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%

Wy = '['[H.-U.w.x_}E E‘Iu+w+x=n.
utw—2r=0v-x=0} @ =&
& gt @ wuw a0

. dim(W) =1
1, dim{(W}= 2
3. dim(# Ow,) = 1
4. dim(W, + W) = 3

Let Wy = {(u,v,w,x] € Rr* Iu.+ o

w=0, Zp+x=02u+2w—x =0}
and

W, = [{u,u.w,x)EE‘|u+w+x =,

utw=-2dx=0v—-x= IJ}. Then

which among the following is truc?

t dim{W;) = 1

2. dim{i;) = 2

3. dim(W,NK,) = 1

4, dim(W, + W) = 3

AT & At n xn \@FEAY AegE B
AT TEHEIR HT BSY A+, F
wiadsy 7 & (4 — )8 % wafr
it A §

1. ohe: wftwieas

2, AR TR %

3, greaiae

4 TH B OWH HIGE F

Lei A be znn X m complex matrix.
Assung that 4 is self-adioint and o1 8
denote the inverse of 4 + {f,,. Then all
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 Hife® FTUR H#d d1 M =

Q) ¥ = (g, ) @HT PR

ot & x k FegE § T

tty, &y, 0y, € M TARTON wRafEar &) o

A a s asi

L F (MPM™) = kFE W a; # o
15ij<k

1. TH (MPM*) = TL a



3. 4T (MTN) = min (f,m—k) Then the map f is

4 i L. one-to-one ard onto
4. T A+ MY < 2. not oneto-one, but onto
3. onto but not one-to-onc
4,

23, Letfug,ug, .., u,} be an orthonarmal neither one-to-one nor ohta

hasic ¢f €7 as column vectors. Let

M=y, ) N = (g, Uy) and Freriee o
P be tli:?diagona] &k % k& matrix with % S ¥ T g A ] < 1, A
diagonal entries @y, @3, .., @ & R, Then faws 3 & wls e b
which of the following is true? 1 e ycqQay z ™ EQ
|. Rank (MPM*} = k whenever e
ap#da 12Li5k z. IFf&Zx"‘EQHExEQ
2. Trace (MPM'} = EfzI oy mad
3. Rank (M*N) = min(k.rn—- &) 5 dRrf0ow Z mxftg g
4. Bank (MM + NN"Y < n med

s

o Lo P
24, A B: Rx R+ RE BST B{a,b) = ab

AW o T B FR vae wir e 26. Let x be s real number such that jxf < 1,
L BYRw o & Which of the following is FALSE?

2. B vawws Tifves gftfes w ¥ T ”xe‘l-t’-’“—‘nzmeQ
ﬁ f ﬁﬁ' el
* B_ B e 2. lex’"EcheanQ
4, B A s ¢ = gty =
m=3
24, Let8: Bx B — R bethe function S, AE R I R Z e €
B{a,b) = ab, o, Mz
Which of the following is true? 4, Z — eonvergesin B
I. B isalincar transformation e M
2, B is a positive définite bilinear form
3, B is symumietric but not positive definlte 27, {x) v AvARE dearat W aeEe

4. B is neither linear nov bifinear

B z>0 & AT & g, & S gw dve
W HASE HIH

25, Frsiepen oftnfie vy o wE lpiy — 2| < €Y m 2 1y,
foe mm{xn}a
i flm=0 . oREgy W Imwrs a8 v ek @
(DFG) =5 T r =& @t pel geN 2, Fe 8 oI siwiEw A8 B ety @
Td ged{pog) = 1. 1 ¥EEd
o wiaky i 4. daws A B ey

- One-to-gne J4T onlo

1

2. one-to-one 7E, W onto 27. Suppose that {x,] is a sequence of real
; numbers satisfying the following, For

3. oifo S one-to-one =FgT every £ >0, there exists ny, such that

4

. # A one-to-cne; #onta Ensr — Xnl <2V n 2 ny,
The sequence {x..] is
25, Consider the map f: § — B defined by I, bounded but not necessarily Cauchy
B =0 2. Cauchy but not necessarily bounded
(i) {ry = i% wherer = 5 with p€ Z, 3, convergent

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

184
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25,

29,

A8

4-BH

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 fornz1.

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

P BRI TSR tanx &

Sﬂ{xER: r=0 xs kT4

2, Tl e WU} F AT

5H g o frra fig gvn afy
AxeSUT HF F anx=x & a9

1. v wefaeira fraa fag &

2. # fra fag wf & wer

1, amagaﬁ'q?{ﬁgﬁ

5. TF 3 H¥OF AR oftfie Ry R b

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#f?ﬂf{x}=ﬁ dar of
s v @A E

30,

31.

31

i,

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 & > 0. Then f is

uniformiy gontinuous

. on {0, &)

. on{r o) forany r > 0

con {0 T] forany r > 0

- pnly on intervals of the forin [a, b
for Dwa<hee

R rafeile & sunmfest w, ao
W T EW W WP AT SR R
Wi= lyz) Rt x b y+e=0lam
Wy = f(—t,}",E]Eﬂzt x=y+3=10}
afe war R zy wE sTEATE mE
i

{i) Wn, = BwTRT {00.1.15)
(il ¥aT OIFE B R BOW WOW, J87
WW, TR gat & el @ @t

W = hqﬁ {{ﬂ,].; “'1}- {ﬂi1l1}}
W= Tegid [(1,0,-1), (6,1, ~ 1)}
W = REgly {(1.0,-1), (0.1.13)
W= ﬁﬁﬁ {(lnﬂl _1}- [1,&,1]}

Consider the subspaces W, and W, of R®

given by

W= {{r,yz)ER3: x4y 4+z2=10}
and

W= {{x,yz)eR': r~y+z=0)

if W is a subspace of &2 such that

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

(i) WNW, is orthogonal to WOW, with

respect to the usual inner product of B3,

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). (3, 1,1)}

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

S A e

o b

rz{G}@)]aﬁT R ST 3T AT e

T n=an2m‘r?'(;)=(;jﬂ,) L

qiEifE & o ¢ I F adm T



31.

HEGE # TIC1H Rt ff R & & w7
W IFEg A b

iTEC]—{S ‘12]
27el= 3 7
3. Tc] = [ 3 ‘21]

4, Tic= [_3 '21]

Let £ = [@) (3)] be a basis of BZ and
T: R2=R? be dofined by r(y

x+y
( -3 }r) it T[C] represcnts the matrix

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

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

Unit.2

3.

4-B-H

R p =23 MWEN NeTT B ol %ﬁr

wufd e (R 1) madEe p - 1

¥ Ty WAt g _

(wefie 2= 0 mew T OB &

T o e(0.1...9) ooy B af m &

Ry m,Iim{p—I.iaﬁﬂ-m.

(2/p2)" qolie siggelt p % IowTCRE

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. 3EUT 10 € (T/pEY WA (Z/pZ) &1
T &

4. WA (Z/pl) TEN ¥ AR Hogg 10
FEE SR A g

33

34,

34,

Let 7 = 23 be a prime number sach that
the decimal expansion (base 10) of ; is
periodic with period p—1 (that is,
§= 0 B - fyo;) with
a€{01,..9} for alli and for any
m,15m{p—1.§¢n-m,
Let (2/p2}" denote the muitiplicative
group of integers medula p. Then which

of the following is correct?

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

2. The order oF 10 € (Z/p2)" is

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 b F BT N, s

yoil k< 100 9 TEW 3F wE e

TR k=almod9)FUr k=b tmod |13

B & & St sua afy b

T Nop = 1 T80 quitsl aqmr b & e

2, QU et 5 & &Y o N, > 1 W
s O €

s s s ES AT N, =0 W
wa= ww §

4 yofE & A b F T W N, =03,
T qUitF oo af, S et v, 1
B Heoe T B

{p-13

Given integers aand b, lot N, , denote

the number of positive integars k < 100

such that & = g (mod D and &k = & (mod

1), Ther 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.



35.

35

36.

36,

37,

4-B-H

X & wiftufss g st awr v Fr X
1 3 v B syweaT S At
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. &

L. &> Al (-8 )97 ¥WalE ¥
2. R>038 A x = —» w7 ¥EWRe
g,Eliax = g ﬂmaﬁt

3. R> 0T AV (-R,K) & @wT

wiiEfE o B
4. B =10,

l.et B denote the radius of convergence of
tha power series

o
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=0.

f:C— CUF AT w8 dvfis wwsr
T

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

o

12

7.

38

K. 8

3.

I. Image (/) 7 T R &1

2. Image () A7 &g & =@ =00 &1 Yar
T Frzar

3. WPy AT & il afee o
Imsage (f) ¥ yagaa ¢

4, Imagemﬂ‘mﬂmﬁg
af=ia £

Let f: € = C be 4 non-constant entire
Function and tet

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

Tken

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

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

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

4. Image(f} contains all its limit points,

RS T 2 AT FGIE p(z) WUT o(z) EI

mﬁfﬂ-q=§r P{Z]q_{ﬁdzﬁﬁi'}' L 13

T = 0<rsn 4 G

. Iz“‘.z"‘-“’ﬂmmiﬂ'ﬂﬁmn
¥ WU FE m=n

2 Imgn =20 T UARE OIS 2 &
o

3 f,,,=ﬂ;m1§qzﬂ'pa;ﬁm

4, lne = p{8) q(0) Th W nq % By

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

the complex vanable z and Jat

lpg = ﬁ.- plz)q(z) dz

where ¥ deaotes the closed contour

vity=e" 0=t < 2 Then

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

2, Iynn = 2mi Tor all pasitive
integers %

3. {1 = 0 for all polynomials o

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

W g 7 3% 79 &7 o 3wt
TR KNI g p(e) = 3¢t 05
t<2ed 1 & fE 79 % e wds



an,

Let plt)=3e"* 0=<t=2r be the
positively orignied circle of radins 3
centred at the origin, The value of 4 for
which

i

i
$aat= ot

is

1. A= —1/3 2. 1=0
3. A=1/3 4, A=1
THISE WAHE A T @it vAF 5, &
Ay JHE A et fr gy §

| 2. 12
3,20 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 ET
Y8} = (2} = 0} 9T T & 7=
el & y, TR wEEE T
EATEFRN S o FUwE
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

42

43,

minimizer of the above functional. Then
¥, has

. & unigue corner point

2. two corner points

3. more than two comer points

4. no corneér points

af
Fa-2+pma =2 mm g §
&, (VI T AT R

1. V2e'? 2. Af2e7
3, V2e2 4, Zal
If @ is the solution of

X xz

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

o

then rp(iff) iz equal te

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

o W F AR ¥ 92 smAw m A
Zaxmnh vy W e =t Swewr
T BT FRR ¥ #W Wi &6 T
Puts # oA k{1 5w Oy & aow
A T Ruker Fer v e et
TaME

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

W= au 4= @ o mEw auE

&l ﬁﬁmﬁﬁagﬂ:ﬂmmaﬁ

&7

I. r oF formsimr Rims

2. 8 uw fowe fadws A &

3. AT T & R 4w Ae B
T

4. vyvi 7R F hard w1 A famw

T8

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



14

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

44, ot s wHET
(cosa) ¥" + (sinxdy' — (14 )y =
0 vee ()
T EF y () EW () Rt
(0 =2y =1, y,{0) =
—¥2, ¥(0) = 2.
da =7 Ty, (x) T () F
LT
I 32 2. 6
33 4, -32
44. Ify {x} and y;(x) are two solutions of
the differential equation
(cosx) y" + (sinxly' — {:1 + e"‘i}y =
0 ¥x& %E)
with y, (0) = VZ,3{(0) = 1,5:(0) =
—v2, 1) = 2,
then rt:ht.': Wronskian of 3, (x) and v (x) at
= = 1%
1. 32 2, 6
3.3 4. —3v2
45, B g &7
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. FEm wmter
45, The critical point {0,0) for the system

4-B-H

x'(t) = x — 2y + y% sin(x)
¥ ()= 2x— 2y — 3y cos(3*)

di.

46.

47,

£@
- stzble spiral point

. unstable spiral point
. saddle point

- stable node |

B Ll Rd

= B ulx.0) UF w9 & 5T B PDE
oy = Uy =% 4 6F, xelf, ¢ =0 T
AR Tyt uix,0) =
sin{z) 1, {x, 0 =0 W% e R ¥ T,
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) + (njﬂ_q)
s eon{u- o) (s
1o (59

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 (22

4, g™f2 (1 —%e"-"z) ~ (n’—;-)

A & ule, p) e v T Fgee

AT B
de Ay
YR XeW, e =0

w(%,0) = {{1} femx<l

AT lim, g, w(LE}YFT JW E
I. e 2 o0m
3. 172 4.1



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 &
o &
F" (@ 1 [2 [3 |
Ax |2 |7 |11 ]16
TEE AAR S ffe st & e
~1/6 ¥ T % o ¥

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 TT A, & TaR

49,

4-B-H

gt R T =k<p & A
Rt s s 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,

XaX k
S~y Fee
XAK K
XX pok Pk

xAX k p
3. .rfx“'B”“(z*z)

X'ax K p=k
rx Beta(z, 2)

PPSWR videyr =FF ¥ zumin we
N(z3) & FASC & | 0% n (2 2) AR
o Wi (e e amr & agt
% (hawd  wE S A T
ARFA ¥ O<pr <1 VWi=L..WN
o B =1

a8 AT AT
Loi-pl-gl+ (m+p)

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

4. 1—'(I—Fr.}“—I:l-'p_r}“-!-[l—pi—p;)“

A sample of size nn (= 2) is drawn from &
population of N{= 3) units using PPSWA
sampling scheme, where 7 is the
probability of selecting {*" unit in a2 draw,
D <1¥Wi=1,.,N ad

Ef:j, =1

Then the inclusion probability m;; is
Lo1=pl—pf+ (pi+ p)"

1— {p+ p,— FJP;}“

1= Q—p*— (1= p) = (p+ p)
-Gt~ (1=p) +(1=p-p)

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

Pl

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



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 & W zw Y & N owme oo
vt & wEw W wuiaew @A
{conditional distribution) 4T &7

1. Poisson (200)

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 o agRos
WREHaF AT BX) =1 Blamr &R
AeF wF uEAT ¢ ey B
G<Fa)<1. WA (OF) § Bw 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{A|R) if BBy =10
4. Q@) = [n if P(B) =0

Let X >0 be a random variable on
(LFP)withE(X) =1 Let A€ Fbean
event with O < P{A) < 1. Which of the

14

4.

53,

55.

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 arelm <w & S g
v § dur Farasr Sweor 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

e g
=R Ee R R
=R R

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

2B [ f

O e | e
[CEA = IRTTS

Then which of the following statements is
true?

. {X,} s irreducible

2. {X,]} is recurrent



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

H b2

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
=20 < 8« co, which of the following iz a
maximum likelthood estimate for 87

1. G.7 (9

E | £01.3

ol ofeedsr T w1 TN %
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
SIETOT Fiacetsr &1 pasT 005 we gl
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

54,

5%,

59.

&0,

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

1. 605

2«05 —-1
1.1|:|l3
A ﬂ.ﬂs—m

= 0.05

4

GG G ¥ (e 3e ) oy (e ¥ TSRET
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

D or

1
2 nz0F ek ¥ =0
3.h=1% WG E % =
4 =1 900§ R=

Let {xiund Gy (Xn 3y} be n
independent obsérvations trom a hivaoate

contintous distribmticn, Let t, be the
product momment correlation  coefficient
and v be the rank correlation coefficient
comnpated based on these n obscrvatians,
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 @



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 +6,+ g fori=12ad
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 Rkl

2, ﬂﬁﬁwﬂﬁ-’q‘rﬁa‘gﬂ'ﬁ{x~1}33’fﬁ’r
A Ty 3

3, A“ﬂv‘raﬂlﬁmﬁfﬁm@a‘{x—l}’a

4, U A% Iy & Afw = g =
(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

62,

621,

6.

Ad T p¥OwER ) omie g
AEAEE Qo S FwE & aley
AT 81 T{p(z} = plx + 1} + plax— 1))
# gienfey Waw vl g2 W

R &1 A, & wEw ywY B=
{1,x,x=.x3}3~'ﬁﬁﬂ’3ﬂa{€ TRE A
o o & Tve S B

1. detT =0

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

Let P; be the vector space of polynomials
with real coefficienis and of degree at
most 3. Consider the linear map T: 8 —
£y defined by Tplxli=plx+1+
plx—13). Which of the following
properties dogs the matrix of T (with
respect to the standard basizc B =
(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 4

A R M OF nxn zTAS ey @
aR&Er ' (k) kik=n 51 3R
A= 0M® OF NhwaTE F T, v
R WGy & W Me=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 % X n Hermitian matrix of
rank &,k # n [f A & 0 is an cigenvalue of
M with corresponding unit column vector
u, with Mu= Au, then which of the
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’



&5,

as,

4-g-H

ML v = (xxa)w = (1.2} W WaU @
A Bluw) 5 R £ R 2 S
dxoy, B, MY ot B vy = {1, 0) T
W={re®: By, v)<0L.T3aw

L. B & ITeATE a8 b

1. [{00} % swEy &

3, - E

4.(0,0) TU (1, 1) A ST TRY A’ ey &

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

. 15 not a subspace of B2

. equais {{0.0%)
is 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

T Rt PR F & ud v wr o
G HUT G, G E

AN g

- 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

66,

d,

67

mﬁ%{%}hhlm W&ﬂ?"fﬂ'&!'
IR & S T ol W HE e &
(-1, 20,8 n2 1 & B
(D [ty | <52, 080 0 2 13% o
W § #iT @ e s wh
£7
- Zua1 ¥y R A 30t ot 2
2. Yneasuy, e H HiPmie
3. Dpgra i, TR W ELISs I ol oo e
PRmia ¢
4 M, <P w2 < ng 1y
& T T T, v, OF HOTETE
TFEE WAy §
Let {upln.: be a sequence of real
numbers:  satisfying  the following
conditions:
(1), >0, foralln =1
(Dliner) < B2 foralin > 13
Which of the following statements are
necessarily true?
}. Tna Uy docs not converge in R.
2, Yns13ly, converges to zero,

Zna11 Uy, CONVETZES 10 2 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 5K S 8 A saont & )

4 A NE 5 A o (@t o
|1, S I §

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
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a9,

&9,

4-5-H

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

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

HIAT B5 W= HTART &7 e #n
% fEd F A athoannes e e p,
# e & o p, =2p, =3,y =597
AR iy

S={sy =Py —MinEN.n2 1} 77 B&T
& st YT §eg 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 &=

2. limsup, . 5y =0

loinf§ < coand infS =1

4. liminf, . 5, =2

g 3 (0, )4 1= 1% Ry fae

WAl ¥ HTFEH o7 T it

falx} = 3:1.:+1.’ 805 = 2:1_:+1 - B w2t

oy farame =T

H 3-1'@';!-‘# {f.} TEEAAT; LW
aeRa o ¥

(HTFRH {g,.) THOAT: (0, 1}
wEafE gl B

a4,

L (DA E

2 {1 HEST ¥

LNt AR ahE= g

4, (Naar gnEET e #

Forn = 1, congider the sequance of
functions

R .
fals) —_zuﬂ.gn(le N the
open interval {0, 1), Consider the

statemants:

<0

LA

7.

71,

(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 B [0,1] 9T (£} daw amfEr we
(A) Yx € R, (f,(2)} T FrERE HhA ¥
(B) ITFH {f,} 0 # vraaw 3iwiE
grar ¥
M .5 = B (=1 fla) Vxel
A%
l. supnorm & FEH H [z, }FN B
2. Lgu} AR HTSORET ¥
3. fg.) g yf@eor Y, 37
HiEEE A5 E

4 M > 058 wrR &
g () =M, vnel vxeR

Suppiose that {f1 1s a sequence of
continuous resl valued funetions on 0,1]
satistying the following:
(A) ¥x e R, (fi{x)}isadecreasing
sequence.
{B} the sequence [f, ] converges
unifoermiy to 0,
Lot g,.(x) = Zi_;(-1)*f3(x) vxek
Then
L. {g} is Cauchy wilh respect to the sup
RO,
2. {ga] isuntformiy convergent
3, {gn]} need not converge pointwise
4, AM = 0 such tha
gl =M, YneN, VreR

o f:[3 2] mom e o g
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

UiP,g) = Lif, g) s agar &
2 PRl SwIRd [ % faw g

U(P.g) # L(P.g) T Barar &
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
funetion, we put gfx} = Flx) +
f{lfx)x € [1,2]. Consider a partition P
of [1,2] and et U(P, g} and 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. (P, g3 < L{P, g} for all choices of f

£ (0.1) ¥ TFafew 7w g
FEFTerG Bad Ad MY g = 14 if, @
= —1 ¢ @ f FT A Hawods [
@b € (0,1} % £ F 2 Ierieerw oy &
W & ¥ #la # awmew wanaEs:
e g

L. AR gia) > 0, & g Seatas =y &
Fﬁ'm#ﬁﬂ'mﬁﬁaﬁ
SR & &

2. A& gla) > 0,7 g Tt Yo &
e acuae & 3ot whvew
W o 9T I AT E

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

4, AR gla)glb) 2 0.T gla).g(t) ¥
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?

21

3.

[

74,

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 g{a), g(b)
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
oy} » A5 y W HAT PR OE 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.¥) 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 A A E

4 RO S oy &
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75

5,

Té.

7.

4-B-H

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 § =&\ {(0,0)]

2. §isopen in B?

3. §is dense in B?

4, BA\S is countable

X = B, Ueien® YOI & wH=ag A
X T mebijcs dy, 4, W BAaw =, =@7
diim, Al =lm—n|mn ex

dylmn} = |2=H mn e x

R X, X, A ghw aniy

(xadljn {XadE}.#" m Bt ET

ILoX, 7% &
2. X, 9O &
3. &, weuiEar oftwey ¥
4, X, EYUTTAT TREEY ¢

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=T-LHAageHH wR= A2
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 =

22

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 §W MX = b, 38T
-

. T dT MX = by and MX = b, FOE B

3]

3oTAME=b b T E
4, §F ME=h, - b, HETT §
2 03 2 0 -2
o 1 0 -1 3 4
LetM=lo 6 1 0 4 4¢
111 0 1 1

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

4
following are true?

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

Lak

M=I; 11 1]Hﬁ|uﬁfﬁw%ﬁa
Mﬁréa{lﬁm‘&iﬁlﬁmlﬁﬁﬁﬁ
¥ A wh & P gE g

L ¥ 3 Hioaes agee (X — 13X +4) ¥
2. M F ACTT IS K -1+ ¥
1. M BT (diagonalizable) A& &

4, M“:E{M+3£}

S/27 CISR/18—IEH—3B



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
1. Ml= :—[M + 30

Uait=2

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

79

4-BH

e F wUF wh

I Q9T f(x) agaeig &

7. ﬂﬂTng‘mﬁ‘Eﬁ(m}:mS
. Oy Qo o TS R fom) =2

L fOn) R o quiE m % Ry smmew
e 4 &

[ S P

Let f{x} = x7 — 105z 4+ 12. Then which

of the following are correct?

I. f{x}is reducible over 9

2. There exists an integer m such that

f{m) =105

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

. fim3 is not a prime number for any
integer i

f

Hﬁﬁia=i’§EﬂHﬂT{auﬂ(€ﬂ}.

A & K = Q(af). s & & 7 suat

Eal

L CF 87 gereitar ok 08 %
(K =K dUT &= id

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

3 Q¥ M ReR rsmam o 2
T rcemm 2 & gy 87 v
o ¥ oTalk)cE

4. K 8w &7 sAmRaEt o F R
a{el) = af

23

80, Leta=YZeRand{ = exp (%), L

Bl.

81,

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,

ofaf) = af

HA R x= e £001) vtz
15w ey ARE de)) =
Tialx, ~ y2-t afy fiX [0 97 weey
& e = Eax2™ oipais
R G W i T

I. foaa ¢

2 fonto ¥

3. f oneto-ore &

4 fRqa g

Lel X = f{x;)z10x; € {0.1) forall i = 1}
with the metric d{(x,), ) =

Lisyl% = yi27 Let £: X =[0.1] be the
function defined by f(x)p, =

Eiz1 %27, Choose the comrec! statements
from below:

. fis continuous

i, fisonto

3. Fis one-to-one

4. fFis open

T TR A F Iegew 4 s
A=y ¥y A Fﬂq e t ol w
n21 & e, R & v Bgd A
e b A Y s w el b
L AUE fird wwean ¥

2 Aoy §

3. Aaproprr

A R#F T b
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83,
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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=
A, mz-uE H 4, - EH

Let # denote the upper half plane, that is,
H=[e=x4+iy>1]
Forz £ H, which of the following are trpe?

LZeH 2. EH
2 ¥
-z Z
oo sH & €A

HA B 0 - el o e & o=
o & 8 9 o =9 ower i
I uR wf z e F W IF D =1, f

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

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]

. TOT 1T R f(z) =1 42+ 220

AW glzl=efzeCT ez ol
e e FE T T ugr i

1. Iim|,1_.w|f{3}] =

2: Iimm_,mlg[z}l = Gl

L zeClzisRDT R>0%F Rw

qitEsy &
4 gz eClzZ] <RI R>0 & v

sz §

Congider the entivg functionz f(z) =1+

z 4 2% and g{z) = e%,7 € € Which of

the following statements ars truc?

. Tilyel F(2)] = o

. 74 ({z € C: [z] = RY) iz bounded for
every R = 0 -

4. g7 ({2 € €: |z} < R}) is bounded for

cyvery £ = 0

bid 1

. B & @ w owuw wl A

I tanz T FeAdeoRE o B

2. tanz € W HAQH! Fded £

3, o YT mnz ¥ faww BT §
4, mﬂ.wnzﬁmm%

. Which of the fallowing statements are trus?

{. tanz is an eptire function

2. tan z Is a meromorphic function on €

3. tanz has an isolated singularity at o

4. tan z has 5 non-isolated singularity at co

. AR @, < 0, €< ag, RO e TR e

e g quits B & 1< g <1000

i=12,..51 & W a7 s & 9 sa

® T T 8

LWt BEd Rrigicfest
ANT a; @ n, ¥ fEWlaT o ¥ 3
e g gl ¥

2 tmr iE T 1 2ig5loE o AuT
quits §

3, 4 ¥ F 1</ 55198 o FH
quitd & .

4 WAl R |~ g >51
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< iy bﬁglwn distifict

naural numbers such that 1 < g, < 1060

torall { = 1,2,..,,51. Thens 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
Wl gowrn & amE o Ao
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. )G is eyclic, then Aut(G} is cyctic

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

4. I Aut{i3) is isomorphic o Aut(H},
where G and H are two groups, then G
is isormorphic to H

6 F Pt aor aar waE ARh W

UH QUi moaHar - & BT 6 3 0

¥aua g # A § & ocdefg) =m,

order(R) = n T order{gh) = r. g4 Br e

A F 79 3 FU47 Wravgws: weg B

|, G ¥AA FaE & gem

2. ¢ ol 5o 7 O wwa

1. ¢H FAG T {infinitely many) afFw
ToaaE

. AT WE & gon

-

85,

oo,

Let & be a group with the foliowing
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

7 & RE g Ol 4+ 1) 8
fArT 37w = ol

l. dimy; R =3

2. R¥Y ﬂﬁ-ﬂmammﬁri

3, RO I TOmaES wid (UFD) ¥
4, {x) R # IRTEE woAR ¥

Let R bethe dng €lx]/(x? + 1). Pick the
correct statemiangs from below:

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

Unit-3

2. y(x)=y'(0) = y(1) = 0,5 (1) = 6,4

mmﬁgum
fLrl—J[?zﬂxr (') dx & o §
x° 4 2x? = 3x7

2% 4 42t — 54°

=

A L
4, x84 4x¥ - gut

« The extremals of the functiona?
Myl = I (720x%y — (3"} ]dw,

subjeet 10 y(x) = ¥'(0) = y(1) =
l}:ytfl} = E’ are
Iox% 4 22% — 322

I S
s R P P

. X%+ Ay — gt

F - P R |
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iz

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

W ET ¢ ¥, O oQog2) W oA B

b2 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, A= —ag® wix} = slndwr

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. &= -2n% plx) = sin2mx
3. A=—3n% 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

95.

TRaT WF 9 e fRufy afew
o & e e &

Fli) = {a sind (1), 2{t) + acos ey 59
fa'g REARTT T Tiy-mafear &

¥
1 855 + (g + zawlcns (wi))sing = 0
2. %84 in@ = 0
- 8+ (g — 2500 005 {wt))sing =
E:E

—5 + g + 23wicos (wi))cosd =0

g

-
¢
4. az—r-;d- (g — 2aw*cos (wt))cosl = 0

Consider a point mass of mass m which is
attached to a mass-less rigid rod of length
@. The other end of the rod is made tn
move yvertically such that its downward
displacement from the origin at time £ is
given by z(t) = 2, cos (wr). The mass is
maoving In a fixed planc and its position
vector at titne € s given by

#{t) = (a sinB{c), 2{t) + a cas b(e)).
Then the equation of motion of the point
HIB55 15

I atg . > 4 g

- =2+ {g + 250 cos (wt))sing = 0
274 ;

& @~ + £y — 2ot cos (wt)}sing = 0

F
3. aﬂ-;g + (g + ziw cos (wir})cosd = 0

g
4oa_z+ (g — 25 @wPcos {wt)yeosd = 0

faelt Zfad w¥ sremed Yo

AT THETT & A Ew X

nld =1+ 267 (e} = 1 + xje<? -

Ly{x) =14 8%

et # & Fhy shesle @ samwe

THRI waow w B

L6+ 10y + (6 - C1d¥; — Gyy;, @1
C, 741 €, ¥ay R #

2, G0h = y2) + G — ). TET ;T
C, T fams §

3Gin —x) + Gl = ¥z} + Gifys — ),
FET L, G A C, Hrew fiugrw ¥

4 60 =) + Gy = 3,) + . & £
R ¢, Ty uns §



93.

96,

96,

4-B-H

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

LG -y F Gy — vl +
C3(}'3 - }'1}1 where clf Cz and Eﬂ are
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
HHFT 3" 4 pla)y +qlx)y = 7(x) F
wad Fuwr B @ g w6t # ow
s v & B 00 = nin +
v, (), {x) GaT ST § SEl ¥, Ty, 2
FHe(y +ay=0 % 1w w@as
B AN v (x) UF vy (x) TET O gar
FHA OB A R we R e
EIE: AW EY
Ly, Ty, 1 UTeFaa 1 & s 5y
ol g
D v v THT v 4 vy, B B HaEEATY
e
3wy TET », W TR HawdAew 7 &7
}'-rq iy + Yy, B B FEwEETY
3
L p)y gy =rix) FEATF
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}.q(x),r{x} are non-zero continupis
interval [, =eeks 2

27

57,

97.

particular solution of the form y,(x) =

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

vp{x) are functions 1o be detormined.

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).

thmdgsm s

TRt o R

7. ¥ ¥REETw Aw i #

3. fww fimefs A 2-11] #
wifaw i

4, T st ¥ v 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 L4 [=1,1].

. The sequence of eigenvalues is

bounded above,

WE\J—

s
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Aty =u+l,reRtz>d

ulx, t) = g2 = 3? 'H'mr'l' Fi

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 & BET a(er) i K CLi

M{PDE}:H,+uu,=1,xEH,I:‘-ﬂ.

I AR et () ~ L9 e

=T ¢ T OGNS WE weEr (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

109,

196.

101,

. 31‘1—2ﬂ'!+u!._| +
{BVPY,

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

fI0.11- (0.1) 3 s P Ry

fle)=x. & By & I dowr SmEada

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

TR 2y, = f(x,) W R it g

B0

M L= maxy ey (), A P

e 3 @ o

LR L<c1,@x, R 3RERGT g

2 x, MPERA EET & 2w v L

LR ey =x, —x_ sl < Lle} T
W e

4.0 fn) =08 T3 c >0 & R
fenei| < Cley?

Let £110,1] — [0, 1] be twice continuously

differentiable function with a unique fixed

point f{x,} = x,. Fora given Ap E£0,1)

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

A=l |

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

the following are rye?

L IfL <1, thenx, CONVerges ta x,

2. Xy converges to x, provided L = i

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

4 I f'{x,} = 0, then lensz] < Cley)?
forsome £ > 0

AT T uly) 9f0AT v oA

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

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

H WP FI §1 (BVP) #1 9REAA AT
Hpes W o &7 '

Bren =ty

R -
h=p
UN =]

=0,j=1..,N=1
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d I et SRR LR o R =
- + o =0,§=1,..,
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103,
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Uy TE 9 ulx) B weawes ¥, SR

X =k j=0....N, [01] = fomaw 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{l)=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
e sawaw & ofidife dow B

28

N-—1

182,

Rt ot =i smimew B aw B A

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
2. There is 2 uniqui broken sxtremal
3. There exist more than one and finitely
many broken extremals
4. There exist infinitely many broken
oxtremaly

Unit-4

103. 360 % N(>n) sosat & gnfs & 2

IErEr AT, n{>2) sESar R
Sl & 0o A & N 3T & eieeTE

TR ULty Uy FARET S X Aah

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

RiN-m)
NiM~i3 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 T AW uR EeiT AL B, C an
D vF s BEms g fgw Hfw
FE FEE A TH B & EF & faw
¥aH A, B AW D T wF2 F M
e C o w3 RO @ o g
T uftomsr wifts fEam

L X9 & v Fagy Aft ¥

2, 3Ot erem HEEioRr &

3. e mur dwew

4. T AT & T dey

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

20

L&5:

11,78

.

>0 YT > 0.7 « W 4 F T A
% foT x & AW soe 2 mEar £

1. TF FEHAA T

2. UF S T

3. U% HOY Sigd

4 TF IA-rRRT wm

Suppose X i3 @ positive random vadable
with the following prohahility density
fimction

fla) = (@x®~L 4 pxf-Dle-x"2F. 0 g,
tor ¢« >0 and > 0. Then the hazard
lunction of X for some choices of « and 8
CEn e

1. aninergasing function

2. adecrsasing function

3, aconstant function

4, a non-monctonic function

UF WREW A7 & n(= 1) vhEE woow
tl n yomat & dea w1 =ET v oA
wauwAT, e wr oA anfeow o
& o wrea | & A2 |5 @ o
Igd i ism e aman
L B n &-'mtrxmragm:&t

2. pafr nhmxwa'gamn#wm
" e

. axRAoxerAtT t & o
Taag ¥

T o ¥ Bw X e mitea 00 d
s &

Ly

F.

A parallel system has n(= 1) identical
compenents. The lifetimes of the #
componerts are independent identically
distributed exponentia! random variables
with mean 1. 1f the lifetime of the system
is denoted by X, then which of the _
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 for
S0ME 1.
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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 &

FAT % FcE £°

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 minimizer of the
function 7x ~ 10y + 1 as (x,¥) runs over

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

AW BROX X, X, U T AT
£ ST (0.2) T UH WAW ¥TH &

TR AW @ ou guis a ¥ v
M, =max{X X XJida BT & &
= ¥ =47 o B

M 2 TEE T v R

M, - 2VEANET F9 &

M, = 28TT ¥

.”E’wméﬁ#mgr
RO #1

B Led b

Suppose 43, X3, -, Xy, is a random sample
from the uniform distribution on (0,2}
and M, = max (X, X3, X} for evory
positive integer rt. Then which of the
following staternents are rue?

1. My = 3 almost surely

2. M, ~ 2 in probability

3. M, — 2 in distribution
4,

Mn_"z " i - r
V& uenverges in disiribution 1o

normal distribution

HE B X Koo it d, N(0, 1) TTRTE

W AR S, =X X4 XD,

iR A AT s B
1. ‘E"mnm.um&nala;ﬁv

2, WE}U,P(I%—EI::-E)AD, Hi

31

169.

114,

110,

3, %q1mﬁlﬁn 1 & a@mr
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?

Sp=m
l. T NI 1) fnr.all n=1
2. For all t'}D,P(I';—"-zF }E)—rﬂ as

n—oen,

3. 2 1 wih peobabifity 1.

4 P(S, sn+yix) s P(Y S x)VRER,
where ¥~N{0, 2}

mFrwr wAREs % v mefy g

(Xn} FTE TR ) €5 & B, piMar

# i o F B pamoim dwwe

SRRAT #TS) HEEW WIN i(ies) T

a0 AR @ e # ¥ #tw F owow 5

&2 ;

LAk d() = dy) @ limampl > 0,

2. W d() = dgya@pl > owm
p}:"}}ﬂ FoEamz1l & o

5oaEpl >ommp( > 098 ama
& Toe, @2 d() = 4

4. lim, ., o7 > 0 % aftved ¢
dff) = ()

Let (X,} be a Markov chain with state
space 5. For any i,j € S, let pﬂ‘} denate
the n-step teansition probability of going
from 1 to f. Let d(i) denote the period of
state {(i € 5). Which of the following
statements are ¢orreat?

| I (D) = d{j) then liy o p7 > 0

L. d(E) = d(5} then p? > 0 and

pﬁr} >0forsomen,m>1

3. I.fpf}*] > 0 and p}}"} > 8 for some
n 2 1, then d(i) = d{j)

4. iy, pf7 > 0 implies d(i) = d(j)
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WA T SR P v At
HEET 9F A i

i/z 142 @
p= ( a 172 1!2).

/3 13 1A3
e WY & T (T & A
ol i | o fr ool g
At S o & o =t ar
qEAAT
L Umyen gty = 279,
Z. Iim‘n_,m*pﬂ]' =1

3. Ny piy = 1/8.

3 lma.eply =1/3

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, i sy
ol pgy’ = 1/3.
4, lmg o p = 1/3.

A B (XX % Rv 38 wE 4w
{oommaon  marging]  distributiol, FoTH
Corr(Xy X)) =0 TAAT FAwr  IpEEor
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?

32

113,

113.

114.

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

fa{x}n[%.x-'a | fx = 1;
0, HrgH,

FAX > 0. o T & @ Fie & Fuw

wer &7

LI, e SR t

2. -ﬂlzr_lm;,eﬂ?ﬁ-wm?

3. M5, %, 6 ¥ v yitewas sz
wEEA B

4, —~In,inX, 8 % faw wfawaw
HHRATT-HFAT ¥

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

R sl
fﬂ(-'r]'_' -é-‘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
B=0, B05] 0& | 63| 005
g=d, | 02] 04 | 02| oz
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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
e gfieror &

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

3. ®ITEF 87 {x = —1) T gdamor
YEHfA W T & gad
el Tieror i &

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

g
g

8, 0.05] 0.6] 63| 003
g, 0204 02| 02

X -21=-1 1 2

The aim is to test My 8 =8, against

Hi:@8=8,. Which of the following

statements arg comect?

|. 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,

gt T & & Sl & siguae & fw
100(1 — )% Torvame=renr ¥anw ¥

1 (=6, Ky ~ abi™y

2, Xy 4™ - 1)

3 {6+ 5-1, Xy -5

4. {—oo X, —a)

Suppose Xy, X;, -+, X, I3 a random sample
trom uniform distribution on (8,8 + 1),
where 8 € # 15 an unknown parmneter.
Lﬂ X(i} < X{z} LRI X{H—] be [h:
corrcsponding  order-statistics. Which of
the following are  100(1— &3%
confidence intervals for 87

T G X{n} _H”“}

2. (X + @t~ 1,00)

3 {6+ 51, x,~%)

4 {—wm X, —a)

AEt B 0 % aitw @A, @ HEA AT
F %7 IRTEROT 37 1§ e ARow Y
K Koo o Xl BEL=12 .0 % fT

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

Ry = HERT (4], L0 |X] $r P

B AT aam el B

1. 5, 8. 5, T99% oW RoWEA: @fea £

2. Ry, Ry, -, R, TIAT AUT REQAA #iTe &

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

4. T =ZNL, SR % &1 F & woer &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; = rani of {X;] in the set [[X;], [X.{}.
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34

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 > D and

prior densily = of 8 is given by

T(8) ¢« e 9@~ where & > 0 and

£ > Dare hyper-parameters. Which of

the foiiowing are truc?

I. Marginal distribution of V 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 ¥iv: = XsaBlosa + £
ot faae #Y, @l

Pisp(e) = o/, ¥ &7 > 0 & Fone |
e sreqE X oW oy @ ol At f
& ¥WF o5 waeT {-10, 158 F g
HT XY & Ao 3 e ume] o7 Bem wl

I8,

1 0 0 0
o 1 o o
X‘"nnlﬂ‘

0 8 g 3

1 -1 0 0
R b I ST 1
= P Gl

0 0 01 i

1 1 1 1
11 -1 =1
X’”l-:-:l

1 -1t 1 -1
e Adgdgalrasurall &

1, x @ A oeEt F e
P15, Bz, B i) FTFoIRT

PR e et o R LA L |
TR Ay f) TG
|} & foT wEgHaay #

3oX & JE R X, UF 3aT 98 ¥

4 X, B g F X, TF AR WE £

Consider a lincar modet

¥Yinr ¥ Xgnafumy + €45y, 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

L1 00 0
la 1 0 &
xl*nulu*
00 0 1

1 =1 0 0

1 1 6 0
L=ty o 1 -1 ™

0 0 1 1

1 1 1 1

1 1 -1 -1
X3_1—1—11
.
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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,

. Az i8 % better choice than Xy

o L

s KK, o Xy 6 L (0, 1) BT B B

A Sl A T w

P XA Ky ot Rygd =t
PUXy 2 HyMy o Ko} =
-PistngX1} > stak) + stX;) + - + sing¥, 3} =2

1
T

PISINEX) > SIGHs + Xy # o4 X)) = 1

. Suppose that X, X, - & are

LA d.N(B, 1). Which of the following
statements are corpeet?

P 2 X v X+ Xl =

2 PN, > XXy Xygl =!§

3. P{stog¥y) > sin{Xz) + sin(X;3) +
e Ein(X )} = %

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

Xl =:

Ea |

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

& adffwror e W faaw S

W e a0 <n < Fw et £ qd

waFon & o (0, 2) dem &y Tfr

I-i@n FaA R R St A PR 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

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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