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2019 (1)
MATHEMATICAL
SCIENCES
TEST BOOKLET

Time = 3:00 Howrs Mercimpim Muvks: 200

INSTRUCTIONS

1. This Test Booklet contains one hundred and twenty {20 Part"A'+40 Part ‘B’ +60 Part *C")
Multiple Chaice Questions (MCQs). You are required to answer & maximum of 15, 25 and

20 questions from part 'A’ ‘B’ and ‘C" respectively. [F more than required number of
questions are answered, only first 15,25 and 20 guestions in Parts “A° ‘B and ‘C’

respectively, will be taken up for evalbation.

2. OMR answer sheet has boen provided separately. Before you start filling up: your I

" particulars, pléase ensure that the booklet contains requisite number of pages and that these

are not torn or mutilated. 17 iVis so, you may request the Invigilator to change the hooklet
of the same code. Likewise, eheek the OMR answer sheet also. Sheets for rough work

have been appended to the test Boaklet. I

" 3, Write your Roll No., Name und Serial Number of ﬁus Test Baoklet on the OMR Answer

sheet in the space pmwdd, K&n put your mgmmm m the space earmarked.
4. pproprigte circles with bluk ball pen re t:d

5. U= 3 arrigs 2 marks, Part “B' 3 marks and Part ‘C' 475 mirks
respectively, mifking @ 0.5 marks in Part *A° and @ 0.75 marks in "
Part ‘B ! uo negative marlﬂngﬁarﬂ.ﬂ e
6. Belows _‘-';-' i four alternatives or msp:maﬂ: are given. Only one
|| of theseialters jon to the question. You have to find, for each

questmn thl: corredt or the hest answer. In Part *C' each question may have ‘ONE® or

*MORE' correct options. Credit in a question shall be given only on identification of
*ALL’ the correct ﬂptmns il Part 'C’,

7. Candidates found copying or resofting o any unfair means are liable to be disqualified
from this and future examinations. _

8. Candidate shoutd not write anything anywhere except on OMR answer sheet or sheets for

|| rerugh wiork.
9. Use of calculator isnot permitted.

10. thie test is over, at the p n point, tear the OMR answer sh hand over
the origingl OMR answer sheet to the invigilator and retain the carbon cany for
your récord.

11, Candidates who sit for the entire duration of the exam will anly be permitted 1o carry their

Test hooklet,

4-C-H

$/06 CRIE/19-4 CH- 1B



HAET/PART- A 4
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2. PR FRARETR W R
i ;gqi:ﬂ;; E’ﬂigﬂﬁaﬁfiﬁm 2. Velocity-time curve of a body is given in the

1, Balls are being rolled out with equal initial
speeds amlong a frictionless, undulating
(wave-like) track in quick succession. There
is denser clustering of balls pround point B
than around point A. Which of the following
stufements 1s true?

1. Poimt A ishigher than B

2. Point B is higher than A Ny The diagram showing the acceleration of this
3. Points A and B are at the same  heighls. bodyas a function of time is
4. Balls reached point A first and then :
point B
. —— 1“.{'
2. Tt Rre s e o 9 Rt :
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foreg o a1 g B e s 5 e =
ar e B & st Y 97 o9 aw

AT 27

Figure A Flgure B
L P A 5ot By g il
2. FpatE Saasd
3. 2 AT B

4 afRrAdvaGER

'h'rlm.h of the following fi ['gum can be w;

without lifting the pen from the paper or
retrucing?

e

neither figure A nor figure B

ABCD U e £ 3w AD %1 weniEg 0 21
TET AB T CD T #a P oA Q FR ey
TEAEHAP =2 ApTITDQ = 1DC

A 7 B

o

o o 3
A ABCD ¥ 5% 741 Bram 0PQ ¥
TR W7 ST 20

4-C-H
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b
3. 8 |

e, ek

é

ABCD 38 a rectangle and O is the midpaint
of AD. P and © are points oh A and €D,

respectively  such that AP =<A# and

pQ =1pe.
i '7' a
o
D (i

The ratio of area of the rectangle ABCD to
that of the triangle OPQ is:
K@ '

3. 8

6
16

&2

(% AT (T ) | S T AT T R

ft gi=t = qos dwn e 8 59 2000 59
A E §| TAF e 37
;; 6509 2. 610
3 709 4. 710

5. The number of digits you have to type o

write all the page numbers of 4 book starting
from | (first page) i= 2019. What is the

smumber of pages:i that book?
1. 609 2610
£33 09 4, 710

6, i FEdt W 3 3 F i vt § 91,

86, 81, 79 AT 92 Ik WA FTU THE G
meEAl # g w85 3 ws

TrETER 5 2 e st e
L 83 2. 85
3. Rl 4. 88

A student received the following marks in
the five of the six courses: 91, 86, 8|, 79 and
92. Avernge of his marks in six subjeets fs
£3: How muony marks did he receive inthe

sixih siibject?
I, &3 2. 85
3 8l 4. &8



7. Bmadefagafa T 7 Resw
# et ol ouE 3w e e e s% W

et firemi e T B 5 &0 & A=y
ufm e Re L5 w0 e v 2 R
syt 15% e frem 2t A 5 B A
i e 7w i e g e w5

T e &
T 2. 20
3, 325 4. 30

Balespersan A sells an object at a price Rs:
5 less than fhe marked price, receiving a
commission ol 5% on the selling price. The
same objeet is sold by person *B at a price
Rs,15 less than the marked price, receiving a
commission of 15% on the selfing price. I
both A und B receive the same-amount in
commission, then what is the marked price of
the object?

10 220
3. 225 4. 30
anrqnhaﬁrﬁﬁﬁvﬁgﬁﬂ.

Wﬁtﬁ?$ﬁﬁﬂmﬁﬁmf

-
x

Trz ¥ fiT fEm
|' % a
3 o d

A ball rotites ot & rate - rotations per seeond
and simultaneously  revolves  around o
stationary point O ot rte R revolutions per
second (R < 7). The rowtion and revolutinn
are in thie same sense, A certaln peint on the
ball is in the fine of the centre of the bsll and
paint (ot a certaln time. This configuration
repents after a time

o

1

R s

b
Bioe -
S N e B A
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9, T T T AT IR A T B F e 30

et 70 8 #r st B & vy sl v
5 farm Pl 1 v 99 T 40 % TAT B
A 40 Y% St O 8 Rt S, & S
= B

f=mdy | A B

5. |12 28

S, | 10 29

5, | 16 27

S, |05 20
Seipt e di e feer 22
P 2.5 5. 5
S 4. 5,

There are two examinations, A and B in a

subject which are evaluated out of 30 and 70

marks, respectively. In order to pass the

epurse the student has to et at least 40 %% in

botal and at least 40 % in B. The: following
the marks of the students S, 1o 5.,

j _?;_tyj:nm A B
e [ [
U | 10 | 29
1] ;_& 16 27
NS, (o5 |
The only student/s o have passed is/are
O L . 4.5

1 37 ST 8 27 0 A7 9 A 100
it 200 frE §1 TOF SR ATE B w7

vt argfes wE At £ g o AT AT
Tt afT g2 A 2 5
3. Frer wvem, Sa wETH AR A



1.

12,

Two forest patches have, respectively, 100
and 200 teak trees of the same age, Iha given
season, all trees shed some of their leaves at
randotn. The daily total collections of the leal
litter from the two patehes are expected o
have
l. nearly equal means, standard
deviations and coelTicients of variation
2. different means, nearly equal standard
deviations and cogfficients of variation
different means, nearly equal standard
deviations and differemt coefficients of
variation
4. different means, and standard devia-
tions but nearly equal coeflicients of
variation

Tk

o # w731 sy avren &7
I. 153 2. 12)
3. 157 4. 10201

Which one of the following numbers is a

prime number?
l. 183 2121
S 4, 10201

UTF (AT 7) 70, 7€ 797 77 AR A
e ¥ v P e et 2 B

r

™ 1 : -

15k

L3

THH A HYE FAA TATY

I ferwey g et 75 F aftes wff gar

2. i o wpEaw qEg # aaifaT
ST oA W HE T AT

3. T WE H g aret oY 9% g 9
faat ¥ et & i F waifivs st R

4, s mEiPmysr ok Fiad E
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The graph depicts the petrol prices (in Rs.
per litre) for the months Apeil. May and June,

m’a.

5

Bpumrrl_ el Highest Lovaresy
date price  doteprice  pRce pricE

[Z] April I Moy [ dune

Pick the INCORRECT statement,

|.  The highest price never crossed 75

2. The largest difference between the
highest and lowest price was for the
month of June

3, Month of June showed the targest
decrease of price between the epening
date and closing date price

4. . All depicted prices lie between 70 and 80

4r=T & avar Ay IR T TERAT 8
ferar] A, B 747 ¢ & Rt s w7 aen
Az RTH 2T

B: =7 W R

€y #TE e

Al A, B a9 C # # F=7 un gey 2 A
aeAT w1

wtér ameT e

i alrr =i wEn § £ Ftr T 5
T

_-_ll'.ll.l‘l-ui--

A traveller to the town reaches a crossroad,
Upon asking residents A, B and € for

directions to a certain destination, he gets the

following responses
Az turn lelt

B: donot wem el
C: go striight
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14,

15,

16.

If only one among A, B-and € is truthful, the I H7F Al &7 Ay da qwr a

traveller stfer g1

I should go left 1 T F AT € s s e i

2. should go straight -

3. should go right TR

4. will not be able to decide between Y. RS R
going left or right EATE 61 A

4. FrEiUE ETE AR
wF WAifEE TR w1 AT 34587 + 0.0022

WO AT &1 Aredr w1 AT ZAT A A9 gw 16, In a city, cach person has at lepst one hair on
Frer & w7 qfom w5 waPm =g his‘her head. At least two persons in this ity
Zartar & ) are puaranteed to have exactly the same

number of hair on their heads if the

paputation of the city

. isgreater than the maximum possible
number of hair on the head,

2. isless than the maximum possible

number of hair on the head.

has at least one pair of Identical twins.

4. isgenetically homogeneous.

. 34567 2. 3457
3. 346 #4--3.3

The value of a physical quantity is measured
to be 34587 + 0.0022 Which one of the
following is the appropriate representation of
the result taking the errors in account?

1. 34567 2 3457

3. 346 4. 3.5

g

17, T HT T AT st s 6t R i
At e s we i Bonedt F v S &1 Frergen 48 & o sfe ave A o

s TP Fwa: g QO & <t @ Rt sk
et r e e f 2 e e

I fa= %
2. FFT

uﬁmwmﬂmmtm 7
A Fm

cirele and a square, resp

I, & truncated cone 17. A meial wire is stretched along its length,
2. acylinder Another identical wire s heated. The
3. arhomboid resultant length of the two wires is the same,
4, acube What can be said about the diameters of the
twa wires?
i oA gr AR AL 9T 590§ F9 UF 1, both diameters will have reduced equally
AT F1 FW T T AT AN F AL 97 g 2. hoth diameters will have increased equally
g At s # arr S0 A A & 3. ::c ;n;;r:ﬂh.af-a larger diameter-than
g ¢ wire
ot & i T 4 4. the hot wire has a smaller diameter
than the stretched wire

4-C-H



18, % P wpar wm wyrer % el ware  amt
o ATTATT Foiae e w1 R #1091
AT w9 (R 2 T AR ST A7

I EMAMII ASOND
Manth of the year

|, afEmEEaT

2 EAET

3, Tl v A
4, Fewrrfta ffET T

18. The graph below shows the monthly average
rainfall and monthly average temperature al &
certain place in India, Where is this place
most likely 1o be located?

il (@)

Manthly Average
Temperature (o]

JEMAM As@
Month of the year

Fod b

19. ATATB U1, y A FH/A ¢, v>0 F

A B
¥
l——/ ?L
o X o T x

T B & Fiz g A

4-C-H

w
=ik W
by
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19, Graphs A and B define the same relation-
ship betwieen p and x forx, 2> 0.

A B
¥
i

0 ¥ 0 x
The variahle on the ondinate of graph B is
{2 2, &

x

x
3, ; &y

20, T qoT AT 8 cm AT 6 om A WA
it rrgEr 4 1 em P gh A am A

%Tfﬂmﬁ]ﬁ'ﬁiﬂﬁ
e 4 2. 42
3 5 4, 5\2

20, Two parallel chords of length 8 om and 6 em
of a circle are separated by a distance of |
cm, ﬂmmﬂmsm‘:h:urclc(m cmllis

2442
4. 542
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23.

L iR - ¥ sim ey ol s e R
W8 R w7

I [far=araw g

2 A At Fme grva ar R afeas
3 Txe REBEE R =13

4. famfaz 2

Lt f2 8 ~ & be a continvous and one-one

funetion, Then which of the following is

true?

L. fisonto

2. [ iseither sirictly decteasing dr strictly
increasing

3. thereexists'x € B such that f(x)=

4. [ is'unboiundey

X E[0,c) T n 200

I g lx) =

1+n~’:1

Bt o By & 5 gy w29

G — 0 iz A o s A
Yy = O % R
cfnlx)—x  ¥xe[0,m)

gnlx) = X v € [0, 09

P

ed b3 —
H .

Jk'

Lerg,{x) = . X € |0,09). Which of

1+n ’- il
the following is true 45 n — «?
I, gn = 0 pointwise 1
2. gy = 0 unifo
5. gnlx) = .

xElﬂmj

n W FAT AT T ww owre (R T #
Arefas aguat & wfisr aafe p ov fa
oA TP, w0 =
Jy FOyde + ' (x) & afemfim 53 27 spar
(Lax?) 7 (Laaxdie') ¥ B 7o
Ir=qg F=mm &

0 1 0 0 TR
- 1 0 2

1. 3 O ?_{I%ﬂ
) :
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 Consider the veclor space P, of real

polynomials in x of degree less than or equal
o n BDefine TiP; =Py by (Tf)x) =
j' fledde + " (x).  Then the matrix
representation of Tmrh respect to the bases

{1, x,x%) and (1.2, 2% 23} is
1 0
-? 2 L 10 2
2 E‘? 2 1o 3 0
0 20 =/ i
h 3 0 0 ;)
g 1 'D @ B 3 4
. k ; 1
s (10 2 0 o
0 L p 4 0 2 0
- 3 0 n 1/]
. 3

24 %;ﬁ: By (%) A=E A F1 shrafire
-fwnshcl TJETH BT A () - Plx)

ﬁm‘mﬁg‘fnﬁﬁwﬁnmﬁiﬂﬁ?
LG G2

‘{x} denote the: characteristic poly-

| of @matrix 4. Then for which of the
f ﬂwmg, mafrices, Pﬁ(ﬂ Pa-i(x) is a

B?

v 3 3 3
4 3
Y2 4 a {2 3)
6D 4D
Ry # & wlam srsge o Pl wdt
2 0 1
| 2. (AR
(l.'.'r 0 7) G 1)
2 10
: 1 =3
3.l'g -3 o 4
(o' 0 3) fz .




25.

26.

26.

o i 8

27,

Which of the following matrices is not
diagonalizable aver H?

2 0 1 11
. {o 3 o 2,
(ﬂ 2) (1 1)
(0
3. (o
0

0
u) 4, G '41)
= gy B e B2

L= L7 N = T T

3

B oty o T ]
(3 B R S L
L L D g e
o=
ot o il ) S P ] T

43 B 78

What is the rank of the following matrix®

o A
B b B e
L Ll GBS
A e L B e

.2
.4

d e

&% AT [0, 1] T
AT 1 Afae = -

[sin(x), cos(x), tan{x}] ﬁﬁlﬁﬁTﬂﬁ VT
yawfE 1 WA B AT R R

rft

(I T
303 4. AT

Let ¥ denote the veetor space of real valued
continuous functions on the closed interval
[0, 1] Let W be the subspace of V spanned
by {sin{x),cos{x), tan{x)). Then the
dimension of Wover R is

nn el

33 4. infinie

A-CH
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28, BTV w7 ¢ % sfisaw 2 9vat (degree)

ary FgwEl #1 mfew wEEE wvh s
qoaws vowr B awe ofonfim §
1

mm=£nmmw
wE fLgEV. WEEMATEW =
span{l —t% 1+ t2)a9r V& W ¥
=ifaw W g =t h e wt F Bm,
e s mrafidw Sz g 27
1. h TS HE = £, h(t) = h{=1)
h s fm WA 2, () = —h(~1)

hit) = 0 F Fm gr=fas 25 8
h{0) =

LT Y
sl H

. Let ¥ be the vector space of polynomials in

the variable r of degree at most 2 over R, An

“inner product on V is defined by

{ﬂg}-j f(g(e)de
for f.9 € V. Let W = span{1 — t%,1 + t%}

~and W be the orthogonal complement of W
¥ Which of the following conditians is

satisfied for all h € W7
I. M isan even function, ie. h(t) = h(—t)

2. hisanodd function, i.e. A(t) = —h{-?)

3. h{t) =0 has a real solution
4. h(0)=0

Fam it 3 T oA 7
1. {x € mllop(x) = 2 feeft g €

« {x & Rl (coslx))" + (sin ()" =
1 Bt nen % fm)

fre llx*lﬂg(q)ﬁ""ﬁn-ﬂ E N*ﬁ"’ﬁ]
fx € B costx) = E feft p, g € N ¥ g}

8l

hl.ln

o

‘Which of the following sets is uncountable?
I [.-r € W] log(x) =-§ for some p, g € H]
2. [x e R|{cos(x))"™ + (sin (x))" =

1 for some n € N}
E [x € Rjx = Ing_(s for some p,q € N]

4. [x.E i) eos(x) IE forsomep, g € H}



30. @W{%}wﬁa—wﬁﬁw
~(—1}“ = 1), i f

_ﬂn—. ﬂx ¥n 'EN

=1
o faw & T wrA-ar T 2y
1. limy by =10
2. l'.lmsupu'—-'wibn - 1,2
3. liminf, Lo by < —1/2

4. 02 liminfye by < HMSUPRacw b s 1/2

30, Consider a sequence
), ﬂn=f-1]"('z‘ 1), Le

by = Zn,‘ ¥n en.

Then which of the following is true?
b limyam by =0

2. limsupy,..e by > 1/2

3. liminfyaw by, < —1/2

4. 0< liminfye By < HMSUpy .o by 1/2

3. P A dsaraw i
b ﬂwwa
E:.,-,, afiartt & |
3, zm.tzﬂ-xm mﬁ

4. Eﬂ'lﬂ: Ifﬂ‘l "F

3. Whmh of the foll
m {"'1: d
nn‘l

3 Engi“ COnY

'.l;||;='1 EH- ;OB {m'l'ﬂ]: mﬂ-‘fm

4, 3o TE {mﬂ:, diverges

32 nenFfAm i dasmaraw
I \r‘m-ﬁ}ﬁ wva: g EETTE n
¥ Frara s Fory
2 Vnti-vn< # wae: afifiars o

4CH

11

3. v+ 1—vn> 1 FHEE aeEEE 0
¥ g aas

4. i F 1= > 2 Faaa: T
¥ R A

32. Forn &N, which of the following is true?

l.vin+1- sﬁ > ":T? for all, exeept
possibly finitely many n

Vin+1—yn< % for all, exeept
possibly finitely many n

1

im0 = =1 for all, except possibly
finitely many 1
4, \n+1—=n =2 forall, except possibly
finitely many n
Unit-2

33, Pl aveafas d@en o > 0 % fm, g a
wr e w, Bk ofif 0,0,a + 0 77 1
afs &+ arnaAt R # sfafiee 57 3
T 2 A1 AAEE S Re(z) Ry A
'ﬂ-‘ﬁim § Re(z)dz FTAME
1o 2, 1%

3. ia? i,

. 3ar
Ftssst

4

33, Given a rea! number a > 0, consider the
riangle A with vertices Q.. a+ta. If 4 is
given thecounterelockwise orientation, then
the contour  integral  §, Re(x) dx (with
Rﬂ(r} d:mmn:@ the real part of?] is-equat 1o
. 0 2

3. ia* 4.
3, fiC - ¢y aEs dssiow v &
ilmz_.“]f&)l = oo 79 = # H AT
| f st 2
2, [ % amfefaams sra dwa 2
3. @t & wfers, % ofifaaee ore &
A

4. Faraears =9 7 a9t (nowhere
vanishing)
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34, Let f2€ — € be an entire function sach that Then which of the following is true?

WMy es 'f (1)] = oo, Thon vehisivsfitie 1. G ﬁ:rms.\a group under addhiu.n
- 2. G forms an wbellan group under

following {s true? muitiplicul‘?uﬁ
fofcamant. 3. Every clement in G ¢ disaonatisuble
2. f can have infinitely many 2cros e
3. f can have al most Ninitely many zeros 4, G isa Naitely generted group under
R L e S 3. R EARA Y Arg ww B s A
d(n) =n & g wyawt ) o fore i & W e 27
win) = HT%WW"HW | FT S .W' W?}r
w(n) = n FITFAT F HG T TATH FRETE ' L8
ATH] o S 2. @t Rt e e 51
[T ufE _;:-a'lrm'i!, AT TR g 2
dip) = 2,u(p) = v(p*) = 1, wp®) =2 5. AfE R UF P.LD. & 7= R B ET G F
|, #@fEn = 10007497 w(n) = 2, 74 AT FEEE LD 2
(i) > logn | 4. =% R 7T wia &, B o
2, T 8 B d(n) = 3vH AT §, 74 R AT
3. 20 AT 2v0 < din) < 2400 . e
= = | 7. ¢ & commutative ring with unity,
4. 4% ain) = wim), 7 dlm) = dim) H‘nh"l of the following is true?
* AFR has finitely many prime ideals, then
35, Foranyintegern = 1, let RH! field
d(n) = number of positive divisors drf bl ﬁ'm finitely many ideals, then R is
v(n) = number of distinct prime
divisars of 30 'ﬁ&ﬂf LD, then every subring of R
wn) = number of prime divisors ofn with mﬂ:; isa LD,
counted with multiplicity _ 4. 1R Ts an integral domain which has
[for example: If p is prime. then _ finitely many ideals, then R is u ficld

d{ﬂ =2,v(p)= v{rf‘} =1, w §=2
- ifn 2 1000 ancgn)=> dehen’ A FrAtRates w7 yf agea
; ' a AT e 3% & - g e

| *&f&ﬁ.mt, T ST AT A s

3. for every n, 200002 F‘Tﬂ'mﬂ'ﬂ%
4. ()= o). them () = dgmy 2. A A TasaE &, 79 T A A e
36, AreqEl & e ey e fmre fifm g
s B _' 3. af% A 4 8, T SHE AAI AT
E={(ﬁ 1):&'&% 3&[‘-1‘.‘!‘1]} O R ATE A A
v 3 4 o e 2 4. % A oag &, 7 T A AE
I GAWT T A AR I
2, 6 H T § s sae Jhg e 2 38, LevA beanonempty subsel of wtopological
3. G 5787 3aua ¢ 7 faweiiia space § Which of the following statements
g, & e s i 5 i =
G g e . 1f A lis connected, then its clasure A is not
T . . necessarily connected '
36. Lunsudcrlrhcwitul‘_rnatrmcs 5. A e patt Sonooiady (e WY e
- {G I)'. bed s€ {—1,+1-}}_ is path connected

4-C-H



3. 1T A is connected, then its interior is not
necessarily connected

4. If A is path connected. then its intertor is
connected

39. Afk i = =1 "z, s w

amﬁﬁwiwﬁ‘ﬁmﬁﬁ-cnﬁ.ﬁ
.!" =3

) ~;-:fg 2 n,fz-

3. =n 47

39, Let € bethe counter-clockwise oriented
circle of radits S centrod at { = V=1 'n-.m

thc value of ahcmntmr imtegral . s Ifs'
i 2 w2
J. =T 4

40. f{x)=e" @ form wmw fi 6 - ¢ 07 |,

e o & Fra- seea 20

i fl:.[AE ozl Il}ﬁﬁﬂ'ﬂ‘ - ._.' Il'

#

2, f(lz € € ]2 < 1)) vF gy T W

&
3. f([zsﬂlxlsil}“*mw
4. [({z€ Tz > 1)) T A
e &

40, Consider the function f: € = € gi
flz)=e% Whi

3. f(lz € €: 2] = 1)) is w closed set,
4. flfz€ € |z] > 11) is an unbounded
open set,

Unit-3
41, TPDE q'rﬁm'r it

POtY) o+ e® 1’*;;"

QENEE 4 Rper i =,

-+

A-C-H

WP AT QA7 = A AreA i

LG R Al R S i

|. THT R > 0% fE PoE
{(x.y) & % 1::3+,1,lr .}H}ﬁffﬂ%ﬁﬁ'ﬂ"ﬁ

2, AT R > 0 phE

((x.¥) € BRZ:x? + y* > 1) # sfrre==fs
=

MR > 0% 5 PDE
[(x,3) € B: x? + y?* > R) # goawifaw &
TR > 0FFFPDE
{(xy) € RE: x? + y? < R] # AfAqrg=tas.
i

o

N

: L-.mnedm- t’m. PBE

@ ;I."I R LT
P{Jc.v) S e ¥

Q{x,y}ﬁ e +e¥§1- =9,
where # and ¢ are pqurqum_lﬂl.ﬁ. in two
varightes with real coefficients. Then which
of the following is true for all choices of P
and §7

1. There exists R = 0 such that the PDE is
ellipticin [(x, ) € R:x% + y* > R)
2. There exists R > 0 such that the PDE is
'hgthnlin in [{x,y) € R : x>+ 3% > R]
Mre exists B > 0 such thm the FDE i
ofic in f(x,3) € B%: x* + y* > R}

CThere exists R > 0 such that the PDF i
ﬁ}a‘tlbﬂhc in{(x,y) € B :x" + * <R}
mﬁm!
%%-54 SErlx, £) € (0,1) x (0,0)
(e, 0) ="8in nx, xe
ul@ut) = ull,0) = t € (0,00

FUF AT BT U A a‘rﬁwr i AT e
7
I, T (2, 0) € (0,1) % (0,00) 2 &
ufx, ty =0
2. Fi(eit) € (0,1) x (0,00)
i—’: (x.e)=10
3. etulat) FEAT (xt) €(0,1) % (0,m0)
W P afas 2
4. VT (v, £) €40, 1) % (0,00) 2 FF
ulxith >1



42.

Letu hczthc unigque solution of

3—1: = gTj: where (x. L) € (0,1) % '{H_,m}
ulx,0) = sinnmx, x€(0,1)
wll o) =u(l,t) =0, t € (0,)

Then which of the following is true? _

I, There exists {x. £) € (0, 1) x (0, ) such
that u(x. t) =

2. Thers r_msh [x. :‘,I £ (0, 1) % {0, o) such
that == fx. t) =

3. The funulmm (3 uEx..t} is bounded for
(x, £) €00, 1) = (0=)

4. There exists (x, ) € (0,1) % (0, o) such
thatux, t) =1

FFRTET AT WS A e W g A
e

x4+ 2dmy —Z2Zmz=1

b v =2

2mx+2Zmy+ =1
=T m,n € L. Tt ot setiE e &
fam, ot sfimfea goft afe o B s

lom4+-n=3 2 mEn
. m<n 4. m=n

. Consider solving the following system by

Jacabi iteration scheme
x4+ 2my—2mx=1
fx ¥y +nz =2
2mx +2my =

where myn € 4.

44. Let x"(t) be the curve which minimizes the
funetional

J@) = f L) + 22(0)]dt

satisfying x(0) = 0,%(1) = 1. Then the
value of x* (z) Is

[ Y& 5 2
T+ 1+

we e

3. T+2e % 1+28

45, AR y(x) ~ filx — Oy(e)de = 1 FTUF
7oty 71 A1 Fren # & a2
L yifrEE & e R e g
2y R AT E
3 ,fm ylx)dx < e

dy
S IR E{

45, Ify is a solution of
) — fa’(x —fy(dr =1,
then which of the following is true?
1. yis bounded but not periodic in &
2. yis periodic in R

3. ,flﬁff-_.i)dx-:m
:‘ Il}'lf-ﬂ

urf & ow g gewser m st Raers

kﬁwﬂ&mﬁiﬁ@ﬁwﬁw

l. m+n=3 L m Wtaﬁa@gﬁ?%m%ﬂﬁrﬁqﬁ
3. m<n 4. m=n s g7 s a1 oft 31 AfE zmwm
: feaz sorveft 3 Frafar ¢ 1 sardfren Fdeist
44, AT % 27 () 78 70 790 e w0 ﬁmﬁmmm;wﬂmﬁwmﬁ

1
; - 2 - 2 .
1(x) L [x*(e) + 22 ()]t 2, %qz._E{q — vgt)?

TR x(0) = 0,x(1) = | Hy= 514 311 7 A
. i B C R )
A (;]Wma 2 z '
Vi 28 PR S rOSt |
L Tie i row z_q E(q l]}
Ve /e
*leie 4. 1t2e

4-C-H



46.

47.

47.

T e

Suppese & point muss m s attached 10 one
end of a spring of spring conswnt k. The
other end of the spring is fixed on u massless
cart thal is being moved uniformly on a
horizontal plane by an external device with
speed vy, IF the position ¢ of the mass in the
stationary system is taken s the generalized
coondinate; then the Lagrangian of the
system s '

I 4%~ 504 = v

! L3

2, ?#ﬂ === vgt)?
mom ik

3, ?q: *+ th — ok}

4. T4 +3(q ~mot)?

TRy () - 2y(x) =0, y(1) = 1.
y(ﬁl}; = 1 FTFA y(x) B 41 y(3) FTHTA &
L i 7 iz ok

17 11
3 a1 4, =
Let y(x) be the salution of o
Py (@) - 2y(x) =0, y(1) =1, 3(2) = 1.
Tlm;n. the value of y(3) is

1
n ek

17T 11
T 2
e 4 % o a7 (1)

L A=2nn=12.
Fod=FmRs ks
. A=2n=—1 n=1,2,..

The positive values of A for which the
equation y"'{x) + A*y(x) = 0 has non-trivial
solution satisfying ¥(0) = y(m) and v'(0) =
¥ (m) are

[ A= ‘“:‘. n=12..

oa="2n n=13,2.
A= =12
Ld=2n-1 n=1;2,.

4-C-H
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Unit-4

49,

49,

afe Xy, Xo. Xy Xy, X 3000 S2T Fe0d AT
i id. FTgTemT W g ar

PLXy > Xy > Xy > Xy > Xe|Xy =
1“"H'-u‘-‘r("Y'.I.I xii"t?,-xmxl;}]..ﬂ e g

1 %

e e
!iu LA

3 4,

L-Ei k;.x;.x_gr r.;..r"-'fs ht I-L.d- m-“dﬂ'm
variebles having a ‘continuous  distribution
funetion. Then

max(Xy, Xy, Xy, Xy, X3)) cquale

b

S
5

3.

2= )=
4=
I

S0. stEredr w2 (0, 1,2, 3, 4) F1A AT ae

1 2 3 4

0 0 o o
. 1/3 1/3 0 0
P=2 1/3 1/3 1/3 0

a  1/3 1/3 1/3
i (O s RN« T
N, iy AT Z00T

ol . :

30 I

$0. Consider a Markov Chain with state space

{0,1,2,3,4) and transition matrix

0 1 2 3 4

o/1 0 0 0 0
(Y3 /3 /3 0 0
P=2| 0 1/3 1/3 1/3
30 o0 13 1/3 1/3
4o o o0 o0 1
Then lim,,_,.. pya  equials
fo 5 L
3 k3
3.0 4 1



3l

5L

wrmawmvﬁmﬁam?
f(x}‘_ﬁful_l IEB

¢ % fobwr e o T AT e e

FrT?

i 2 = 4
Y T T TTEA)
P | !
STV oy

Consider the function [/ (2} defined as

fx)=ce ™, xR
For what value of ¢ is f n probubility density
function?

i Qi =2
Cl1/4) TiT/e)
3 &
3 FiL/gs . 40r(4)

.nﬁ{#ﬂﬁ&mmm%mﬁr

TE WA g, iz, WE T a0 AT
5 WA TE p 5T A AT AT I 2
?Fi qi%ﬂﬁﬁ Hn = ﬁi ﬁ%ﬁT ﬁle'f‘ﬁﬁqi
FAAAAT TR T T T &

L Y=y

2. XaarX -V

3. X +YauTy

4, X+Yaqmx -V

Suppose (X,¥]) follows  bivariat
distribution  with_mgans

Jdeviations oy, oo 'and o

. whme aﬂ

( XY andX - ¥

TTER T 0w ATgiedd AT A pudf F
= # 7 o s 2.

: _11_‘.!

fil) = tanra 0 SXs0e>0
0,

0 TR 12, ~54,26,~2,24,17, -39 £
el I A e 0o o 1 02 7 e e o 1

4-CH

b

4
7

i 12
3. 26

C
2]

. A random sample of size 7 is drawn from a

distribution with p.d.f.

1437 |
L) =ty —SO=XS 0, 8>10
0, ﬂthenuigp

and the obsérvations are

12, 54,26, —2, 24.17,—39. Whit 18 the
miaximum lixelihood estimate ol ¢7

I 12 2. 24

3. 26 4. 27

- Xy, X, - WTEG | AT THO | AT FHY

g, afe Frafeas 59 91 0w 9y
A1 A o PR N o st agfas =1 g,

o AT 2 & 90 Xy Xy, § =ww 2199

Ky 4 Xy F o+ Xy FTWHTTE

T 24
205 4. 9
4. Let X, X5, - be a/sequence of independent

v distributed random variables with
~and variance |, Let N be a Paisson
vairiable with mean 2, independent of

.xﬁfp ». Then, the variance of X, +X; +

s 4’-*&&1 s
. 3 2 4
3.5 4. 9

% gl At (% v F R el

ﬁwﬂw "TH i aavaaT giee

W R wF Wa ¥ % X7 swvEa

ST AT my AT (ny, s > 2) A icth

aaeEd (i =1,2) F FEpTAW TR A

AR AW AFAA [, ATA ATEX 0y + 0y T

sarfam At wt =S 9 s, wE

iR f >4 > o8 e s Er e
L s < fo < By

2. o ®T 5 (fofy). B TTETF TR,
AFET A + B, 7 wfies 7t g

. By FT A (fufiy). F AR E HETAT R
WATT SRS AR 5T AT

. i, SETEE Y wEAT E

b

=
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56.

57.

random vector (X,Y). Consider a simple

Finear: mgrmsil:m maodel with an intercept for

regressing ¥ on X. Let f3; be the least squares

estimate of the regression coefficient

obtained from the ith (i=1,2) set

consisting of ny observations (n,,n; > 2).

Let iy be the least squares estimate obtained

from the pooled sample of size ny +my . [t

is known that f, :::-f?; >0, which of the

fallnwmg statements is true?

L fa< flo < By

v ﬁn may lic outside {ﬂg, £4). but it cannot
exceed fi; + f,

3. fy may lieoutside {:ﬂé, ﬁ,,), but it cannot
be negative

4. f, can be negative

BT T30 73 g3 F9T 1y g5y FHET X507 Xy 6T
Xy W97 Xy, Xy, X,y 72X, Faffadt ag
mmﬁtﬁm#%wmh
7'1_23--*33 ?'lu4ﬂ=ﬂ'?

. Tu-;—n'? rm;“ = 03

1 P'Lgx = ﬂ.?, 1‘1.1;14 =07

Ties = 0.7, magy =-03

:I‘-HM—

Suppose ry g5 and 1y 334 are samplé multipl
correlation coefficients of Xy on Xy, Xy and
X, on X, X3, Xy respectively. Which of the
following is possible?
| ?‘]_-3—'—['3 1"'1134-—!}?

N2z =07, 145, =03

R SR ¥ mm&ﬁﬁmm
& W&t SfAwATd AvEw ¥ wHe

ir: 1 2 3 4
m 04 02 02 02

A Hgfr | % afinf d frofiwan

I 04 2. 06
307 4. 075

57. A sample of size n=2 is drawn from a
popuiation of size N'= 4 using probability
proportional o size without  replacement
sampling scheme, ‘where the probabilities
proportional to size are

4-C-H

S/06 CRIE/19-4 CH- 2A
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2,

£ r,ia—-ﬂ.ﬂ T'ug.'_—'n-?
4. TLJ—ET
Fﬁin::'%a
s

i 2 3 4
pe 04 02 02 02

The probability of inclusion of unit | in the

sample is
[ 0.4 2, 06
3. 07 4. 075

TR (y) B BGws f=dnindn
B T fy T f, e Bt e s
o N, 2) 390 N(ip,Z) 2, w@fs
m=(}). wa=("])marE =15 2x2
AT AregE 2 9w P F 9 e g ad
&7 |

| X F97 Y WATHS SEHEy I 8

2 X T Y WOTHE deHan A E
. XaqY augHds g A EaT AE £
4. XFATY = E :

) Suppcsc that (") has a hivariate density

..... 1-&‘ where f; and f, are respect-
l\mﬁ@ the densities of bivariate normal distri-
WN(#;.:J and Nz, ), with
Na{ij’ #z’z( 1)andﬂ—fz,ﬂm2x3
ity matrix, Then which of the following

14. X nﬁlﬁ" are positively correlated
2. X and ¥ are negatively correlated
3. X end Y are uncorrelated but they are not

mdapcm.'rcn
4, Xanﬁ ¥ are independent

Eiwmz=$1+zr w1 e e
x20y20xz2y TN 2sx+y<4 %

a1 AforFaw 7 &
1. 14 2 g
325 4. 27

. The maximum value of the objective

function 2 = 5% + 2y under the linear
constraintsx = 0,y =2 0.2 = yand
Z=x4y=4dis

1.1 2. 20

328 4. 27




60.

frft ag Feefte st @ o 7 30
96 31 7T 9 & Teaw 7 4 fEwew ook
sredt #1 %79 uw W Bfes wow &1 fiw

werfi A, B, C 57 30 9T ¥ 3l ot =y

=7 7 agtaw Ry =@ & &=
Rranfiat ¥ =aufi 30 Tt % i ow ar
ar Fr wfareay nf
1. 60~
347

2. 30~*
4, 4-50

There are 30 questions in a certain multiple
choice examination paper. Each question has
4 options and exactly one is to be marked by
the candidate, Three candidates A, B, C mark
each of the 30 questions at random
independently. The probability that all the 30
answers of the three students match each
other perfectly is

1. 607 2, 307
g 4 4%

HI/PART- C

Unit 1

61.

1.

. {x, ) TR AT 5

)= f"’:;’::,dz a1 4 e i &
F-E w7

. R9% f fas 2

2 R9E fHaag

3. nﬁfnﬁq&mﬁaqﬂg

4. RST fHAT AR ®

2 flsmnnnummonﬂ
3. [ is not defined everywhere on R
4. f is not continuous on B
T 1t
Y = 22 B A B 3 7 i e 0

L afE (v, ) afmaErf g at (x,) o
Fhmrfr g

2. A e} stfeardt &, & (o, ot Py &

3. A% {x, }aig & 31 [y ) Frafmz 2
4. afz {y, } Pz &5 (x,) Fiaftas 2

4-C-H
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6 = P

62. Suppose that (x, } is a sequence of positive

X 5
reals: Let ¥y, -;’;—.Thmwhmh of the

following are true?

I. {xn} is convergent if {3, } is convergent.
2. {¥y ) is convergent if {x, } is convergent.
3. {¥, }is bounded if {x, } is bounded.
4. {x,] is bounded if (¥, ] is bounded.

"

_ [xsin(1/x), xe(01]%Fu
‘""‘)"{ 0, x=0%fm
74t g(x) =xf{x)for0 = x < 1§, Mt s
i 7t
. f wftas Ao amr 2
2. f uftaz s arer 4§ 2
3. g =g R aren 2
4. g s fasoramr 78

x sin(1/x), forxe€ (0.1]
f, forx=0

and g(x) = xf (x) for 0.<x < 1.Then
which of the following are true?

I, [ is of bounded variation

2. [ is not of bounded variation

3. g isof bounded variation

4. g is not of bounded variation

64. a<c<bh, fi(ab)— R T Fao 701 T2
fﬂ(&b}‘g{ﬂ%ﬂﬁgwmqﬁ
" &t Hfwr e TT R A P A & A A
ﬂﬂrﬁ?
I emTf st g
2. ¢ 9T f T SAAHEAATH TAT HAGAF AL 5
3. €T f AAEEATT AT
lim,_, f'(x) = f'(c)
4, ¢ T f FEFEAT & A ) (c) W
TR Hm.rﬂ:f*{-ﬂ aﬁﬁ

Leta<ec<h, fi(a b)— R becontinuous,
Assume that [ is differentiable at every point
of (ab) \ {c] and £' has a limit at ¢. Then
which of the following are true?

I. f isdifferentiable at ¢

2. f need not be differentiable at ¢

S/06 CRIEM9-4 CH- 2B



65,

b,

67.

3. fisdifferentiable at ¢ and
limy..e £(x) = f'(e)

4. f is differentiable at ¢ but [ {e) is not
necessarily Hmy.,. f(x)

F: R — R 1 FEramm Fom ar e i 7
m-ﬂTFirmarwwirmt

LE

iQ 4 H\Q

Lﬂ FiR—-Rben non-decreasing function.
Which of the following can be the set of
discontinuitics of F

I, Z 2. N

3. Q 4. R\Q
frR? = B %y

S X0, 205) =

(e* cosxy, e%isinx, 2%~ cosxy)

AR amd Fm o s s =

{(erx2.x5) € B (g, 22, 23) #Fﬁﬁm

AT U E a2y P vt

gL A A i g B

I. &=R*

2, Ewmr £ |

3. E i e Sl p? TR _
{(xi:-‘-'z; ") ER*x x. € R] E #13

e

Let £: R? auﬁbcgwen by
f{tI*‘YEJIE} =

(e cosx,, e¥syin
Consider £ = {[;r!,

that [y, is an open map ). Then which of the
following are teue?

. E=r?

2. E is countabli

3. Eis not countable but not B3

4. [{xi;xg.’—;) EM*x, % € R] i% a proper
subset of B

Xt oty w7 frer § 3w
T

8.C-H

67.

adda:

anopen subset U around (x4, 2, x4 ) stich

L Xz imy FRw d & fik (X, o) oo &

2. X owr e d & (x,d) oof
TE & __

3. X lmr e d g B (x,0) dem

4. X uEr Afew d g R (x, d) e
it é

Let X be a countable set. Then which of the

following-are true?

I. There exists u metric d an X such that
(X, d) is complete

2. There exists a metricd an X such that
(X, d) is not complete _

3. There exists a metric d on X such that
(X.d) is compact

4. There exists a metric d on X such that
(X, d) s not compact

AR T R RAR wRRE
Ly ¥R & A A Ker(T) wE T
A (g wmfe) i AT P w
Fawd

L Qerﬁi T € L(R?)\({0} & fr T

(T) = Ker(T)
s e :r € :.{n*}x{n] EriE g
fﬂ&

ﬁmﬁ%r € L(H‘]\{UI ¥

A7) =Ker(T)
4. T RYE T € LMS)\(0) 747 8, B ¥w
(T) =Ker()

et L{R™) be the space of R linear maps

mt I%* to R, 1f Ker(T) denotes the kernel

nulhpiu;} of T then which of the following

are true?

I. There exists T € L(R5)\ {0} such thm
Range (T) = Ker(T")

2, There does not exist T € LR*)\[0) such
that Range (T} = Ker(T)

3. There exists T € L{R®)\{0} such that
Range (T') = Ker(T)

4. There does not exist 7' € L(R®)\[0) such

that Runge (1) = Ker (1)




6. W FF B ofef fofe afm R v 8
Far TV v Es sfarE 81 99 ¥4
S AT 7,V = W, T W = V5
T.;_Tinrimmﬁfmm'm%ﬁ W
fefire iy ik smf® 2 aar

1, T, 7T Ty StAT STSGT2% &

2. T, AT T, a7 A 8

3. T, AETEE S, T T 2

4, Ty WA, T:m%

69. Let V be a finite dimensional vector space
over W and T:¥ = V be a linear map, Can
you always write T = T o Ty for some linear
maps Ty:V = W, T2 W — V., where W is
some finite dimensional vector space and
such that

1. both Ty and T are onto

2. bath T, and T; are one (o one

3, 7, is onto, T3 is one 1o one

4. T, is oneto one, T3 isonto

0. A= ((ay)) F 3 x 3 AT AE HI |
T w1 T

1, det(((=1)"*ay)) = detA

2. det(((=1)"*/a;)) = —deth

3, det({(V=1)*a; ) = deth

4, det(((v=1)"ay)) = —~detA-

70. Let A = ((ay)) bea3 x 3 complex matrix;
Identify the correct statementss

M. plx) =g+ aye + o+ G T =1
w1 () 7 sreAT IETE WA AEIE
400 = [Xpt)dt, r(x) = L p(x) T
frame s afz v 1 x F ol aged #
e fas wfae wwie e o A1 e # 8§ w
Gl

I q mar rV # Hasm =T

2, g AT Vi T T

3. q A ¢ s Rl 2

4. qaar r 6 s Fogh # a0t 8

20

7). Let plx) = ag + @y x + -+ a,x™ be 2 non-

constant polynomial of degree n = 1. Considet
the polynamial g(x) =[5 p(e)dt, r(x) =
%p{x}. Liet V denote the resl vector space of
all polynomials in x. Then which of the
following are trug?

. g and r are linearly independent inV

2. g and r are lincarly dependent in V

3. x™ belongs to the linear span of g and

4. x™** helongs to the linear span of g and 1

72. ‘M, (R) ST R 9T n xn AE B ITG T

HfmE g dgmaz 2 FRoEm R
| T g A, B EM,(R)THAE A F
AB — BA = Iy, W&l [,y nXnATHE

SToTE 2 '_
2, A, B € M, (R) 4T AB = BA &1 T

R 77 A Freft Pt 2 af sie e
- qfe g ot ) ur B
3. ufz 4B € My(R), At AR TYT BA
3 wfeae TgTE UE-AH 2
4, af% AB € M, (R), a1 ABFUTBAF R
il A {aigmvs_!um}@ﬁ

2. Let M, (R) be the ring of nXn matrices

over B. Which of the following are true for

everyn = 27 _

I. there cxist matrices A, B € M, (R) such
thut AB — BA =, where I, denotes the
jdentity 7 % n matrix.

2, ifA,B € M, (R) and AR = BA, then
‘A s diggonalisable over B ifand only if
B is diagonalizable over R

3. ifA, B € M,(R), then AB and BA
have same minimal polynomial

4. if A, B € M,(R), then AR and BA
have the same eigenvalues in B

73, UHAHEA = (a)),, o 1 SLIS5TE

faame ¥, TR A % ay =——

TP LA
ngny € M. T4 frey # & P A TR

srATeR AT S g
Lomp=iadtE=1,2,3,4,5 % i
2 ny <Ny LS Ty

1. ﬂ1='ﬂz=“‘tn_5

4 ny=ng = >Ng



73,

74,

74,

78.

Consider & matrix 4 = (a;)
1= f,jﬁﬁmhﬁﬂiﬂu-—m
where ny, ny € N. Then in which of the

Ex5’

following cases A is a positive definite
I, my=iforalli=1,23.45

L m<ng<-o<ng

],‘ n1=n1=-u=ﬂ!

4 ny>n; >SS
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75. Consider the matrix A4 %(? é) over the

field @ of rationals, Which of the following
- matrices are of the form PYAP for a suitable
2 % 2 invertible matrix P over @7 Here Pt
d:nntmﬂmh-armpuae of P.
_ 2 0

o (D .._1) 3 4 ;

5 5

76w fE [nﬂ]“,nmmmﬁrw

(. ):R™ X R —= R ¥ RO Rmﬂiﬁt. e i
. wn i : HEH = HMSUP oy | gy |7

SN E b

Tw.n R 2w 3 i ‘qﬁk oo, e annn“r“ﬁtﬁi' r>0

Re(®) = v— 258w, v € R" ¥ fam 3y arfaysrd

A= & ama aw & 2 IRK = o077 T2 aq.r" Felt fy

1. det (T,) =1 r>0 shn:azﬁm—&wﬁg

2. (Re(wa). Tu(v2)) = (wr,v3) ¥ 0,0, € D 3 AR = 0,7 L8 qa,r" BT ¢ >0

A rw_Tw“‘l _ #ﬁqﬂﬁmﬁg

o I - s ' i‘ qﬁﬁ = [}, 7 Enmua,,r“ﬁ-ﬁ!ﬁ

4 Tw=2T; > 0% B sifipdt 4 &

Let{,):R" x R" — [ denote the
standard inner product on W™, Fn;;.gpn

2er0 w € BR", define 7, ’Il“—rﬁ"!ar
Tw(@)=v— -E——:'w.l'nrvﬁl"‘,. ‘Which

of the following are true?
L det () =1

2. (o), Ty (92)) = (v, 1)

v € A"
Tadd
4. Ty =27,

#ﬁhﬁwqud-(l o) ¥

A H P W e i e
% S Q W IvpE 2x2 sEvity

AEE P& o PAP T % B g pf

q amera P afead & &)
2 0
S Y

(b )

2 @9
e

76. Lﬂ{ﬁ}uﬂ bea ﬁuqucnne of pnsitwemaj

© numbets. Then, for K = Iimwp,,_.mfﬂni“

“‘Mbﬂiefnllowing pre true?

LGEK = 9, then Y0l a,r" is convergent

foreveryr > 0

2. i K =00, then T g a,r" is not
convetgent for any r > 0

3 k= 05 then X5tga,r™ is convergent
f‘nrmr,\r:ﬁu

4. 0f K =0, then s 7" is not
‘convergent for any r > 0

7. A % @ € R B, (o) w6 T o
TF &, AT @ A ey 2 A 9w grEv
dil X R = [0,00) FT d{x,) =
lx = 1l x. ¥ € B & afeafr =% 72 fer
T & A w7
I, d(x.y) = 0 afz s Femr afe

r=y xyER

d(x,y) = d(y.x),x,y € R.

- d{xy) = d(x,2) + d(zy), x.vz€R

R 9T d #few wff &

- VR N
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77. Fora € &, fet || denote the greatest integer 79. Consider the set l
smaller than or equal to e, Define d: R X F ={f:C - €| f isan entire function,
= [0,09) by d(x,y) = l¥ =¥l x.Y€E If*€2)| < 1f(2)] forali z € €).

. Then which of the following are truc? Then which of the following are true?
I. d{x,y) =0ifand only ifx =y, 2,y € R l. Fis aﬂ:ni!ﬁise.l

2, dix,y) =d(y,x)x.yER 2. F is an infinite set

3 dlx,y) sd(xz) + dlzy), v y.zER i. F={pe"™ g €Cu & ()

4. d is not a metric on L 4, F={pe™:REC, |a| =1}

78, FAH ;R - ROT AT, A= i ] .

m_;m; 80. W B D ={zeC|lz| <1}79 w €D
1. 7 f e Xoam & mwiae R _ Ey:D = D Fy(z) = -— & ufewivg
oy ¥ w & w A e O e § ¢, Py 3 A A
Ao e
o, af fwraw X3 % apiae e ot 3 N
TR AR uE AR A Al S il
2 3. Far=mET ¢
3. P f AT 9% X-30% T $HTET 70 T A 4. F wrodned g 2
AT f AT 2 -
4. A f T FH X-AW F T H AT i L’“D‘{”_EE“*_'{ljff’d”e_ﬂ‘ﬂfﬁ“"
W VET A A S AT f A=A Ael & Fo: D = Dby By(2) =130 which
s of the following are true?
78. Consider a function f: R — B. Then which 1. Fis one to one
of the following are true? 2. F isnot one to one
I. fis not one-one if the graphof f 3. Fisonta
intersects some line parallel to X-axis in 4. F is not onto
it least two points i

2, !lﬂmnetfﬂwwhnffmmmts 81, w ELETAF AN Fa= b’ + % @
any line parallel to the X-ads s b,c € Z\{0), A% a F T TR oy A

3 ?ﬁiﬁ&a \ (8 W‘?ddirmp FaTe & TatH

- i p=i(mo

4. ?:yn;;':. 9. pd?, Weid € LA p s & Fath
not intersect at 1east one araf : p=3(med 4)
X-axis ' b 3. ;'.'qu:i2 2l d € T 747 p, g TR & AATE

= 1(mod 4),g=3 (mod 4) |
4, pqd“.ﬂ_‘ﬁ"'rdefi:ﬂmp;q e s g

Unit 2 5 wa@Th p, g = 3 (mod 4)
~ 81. Leta € T besuch that a = b% + 2, where
. WF=U:¢"‘E” T A A bcEE\{{]} Then a cannot be written as
w2, | ()] = If ) z e cEFT) 9 pd’ where d € Zand p isa prime with
Forsre w1 v Foret # @ At e = “:”f* :J s, ,
L. Fqﬁfﬁﬂiﬂmé‘ 2 :::‘;Er::ﬂd-!f and p isa prime with
2. F 5T WA g 3. pgd?, where d € % and p, ¢ are primes
3. F=[Be*:f€Cacl} withp = 1(mod 4),q = 3 (mod 4)
4, F={pe™:f el |a| =1} 4, pgd?, where d € Z and p, q are distinct
primes with p, g = 3 (mod 4)

4-C-H



82. et oft s p % P e 6 =

GLy(Z/pE) wr Rsre ¢ 79 P & &
- w0

I. GHpwfeFruF sraga &

2 GF pwifew dwdiw v ama 2
3. 6% FtE p-Fa=t [Sylnw)awq;gaﬁt

4, pﬁ&ﬁg‘{ﬂmw(ﬂ :')isr
#gEt €, WEi e € (2/pE)”

For any prime p, consider the ; group
G = Gl (2/pT).
Then which of the following are true?
I. G hasan element of orderp
2. G has exactly one element of order p

3. G has no p-Sylow subgﬁupa

4. Every element of order p is conjugate to a
matrix (l} “J where o € (2/p2)"

Z[X) W i O T 7w ar | g

ﬂwmzw]ﬁm
| wrerTeT i Seaya % gorers aae
Q¥

2. A o dens S E Q%
qEaTHTe

3. oot

4. sty

Let E[X] be the ring of polynomials over
intégers. Then the additive group Z[X] is
l. isomorphic to the multip

Q"‘uf’pm_.iiiw i
2, isomarphic to t
numbers © un
3. countable

4. uncountable

C(X, R) Ft X & W 7% da7 Tt #7577

are Feft ot x € (0,1) % Bt &

1(x) = {f € COX, )| f(x) = 0}, 7 ey 3

q T § e 82

L 1(x) ST ToraTaH (ideal)

2. I(x) =Ry pmsraeft (ideal) £

3. C(X,R) 1 27 3 qusnaedt (ideal)
T xeX ®fawi(x) Favac g

4. C(X, ) gmifre wiw

4-CH

dd

. X = (0,1) %1 Fageg sw1€ staer W Wy

84.

BS.

Let X = (0, 1) be the open unit interval and

C(X., &) be the ring of continuous functions

from X to B Forany x € (0,1). let I(x) =

{f € CEX.R)| £(x) = Q). Then which of the

following are true?

I, I(x) is & prime ideal

2. I(x) is 8 maximal ideal

3. Every maximal ideal of €(X, R) is equal
o [(x) for some x € X

4. C(X,R) is an integral domain

'ﬂﬁnE Zamfradasmdaad
. X+ nX + 1500 % w2 ur auedfiy
7

2. X34 nX +12 wwasdia d qft
n€{0,-2}

3. X34 nX+ 12w yE=dig & ofy
n € {0,-2)

4. X7 +nX 41, L9 SEE TE T B
wefrod

- Letn € Z, Then which of the following are

mt"

1. X2 + nX 4 1 is irreducible over T for

every n

2 X% 0¥ + 1is reducibleover Z it
ne (0,-2)

3. x? + 0¥ + 15 irreducible over % if
ne&[0,-2)

40XV ERX + 115 reducible over Z fir
infinitely many n,

. B I ATEF 27 SRR & e 2

@ € Fap BT A, = (L1+a,1+a+
a® 1+ @ + a* + a3, -« | wFesi f
TR For e 3 & e e £

I. @ € Fyy B dwr Az FF (4, ) = 26,
12% Forav

Oed; afrdmFm e =0
(4] = 27

Naety, Ag % THT THZA §

Let Fa denote the finite field of size 27. For
each @ € Fay, we define
Ay={ll4+al+a+ta’l+a+a®+
@k
Then which of the following ate true?
I the number of @ € Fuy such that

|Ag] = 26 equals 12
2. 0E A, ifand only ifz =0

e



3, lﬂll =27
‘v ngﬁa Jq-

87, Taga simaa (0, 1y i Foeer P gt 1 A
w7 7 iR urEor W A 87

A [(‘n’-_nﬂ) (_ 1) RE H}
£ i_(i'l‘nﬂ) h E_H}

3. [(_si:r‘:? (ﬁ) .'c{?si (%J) € h‘]
4. {&'ﬂ'“,l-—ﬁ)m E’H]

87, ‘Which of the following open covers of the
apen interval (0, 1) admit a finite subcover?

(@3- v Gr)enen]
2 (r-m)nen]
£ {(sln (mu ( J) }

4. [ g1 — {“HF) ne N]

88, X v wifafim wRiR AT Ay A, WA BT
Ao FERSR W Atk B © X, e
T = §2
| ENA ERTm & .

2. EnA EX s gafa b Rgd s
3. End; nA; Eﬁmauﬁﬁ
4. EN A, N Ay E ¥ g gaf

it g &

88. LetX bewtopo 1spd
two dense sibse o I
of the following are true?
1, EN A, isdenseinE
2, ENA,; isdenscin E ilE is open
3. EnA; N A, isdense In E AT E is open
4, En Jll]_ n A_z is miﬂ.ﬁ ifE,.ﬂi,A}lm

all open

is @ singleton sel

89, z € CF R f(z) = (2% + 1) sinz® #TAI
fi2)=ulx, ) + ivixy) Hr, W
2= x4 fy AAT w, v ATETEE WA G E
A e e e
1. 1w RE — R AT, SFEAATT 8
2. A &, T AAvE Th G Ay

&

4-CH
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3. uuHHEE

4. it zeC ¥ Fr, fw ST
siforaTr Syt B2 a, 2" & fwaran
AT

89. Let f(z) = (23 + 1) sinz® for z €C. Let
filz) =ulx.y) + iw (x.y),
wh:mzsx&-fyundu.vur:mdvalucd
furictions. Then which of the following are
true?:

I, u:R? — W is infinitely differentiable

7. u is eontinuous but need not be
differentiable

3. uis bounded

4, f can be represented by an absalutely
eonvergent power series Tigtg A"
forallze €

90, e € ¥ areafaE war wftrwfeT W

FM: Re(z) FAT Imiz) AF ) AT
(i = [z € C: Re(z) > |tm(z)]) 7 747
[fulz) = log =" AT S8l € [1,23.4) A7
ST log: £\ (—,0] = € TS
(logarithm) FT = 2T $it wfcw 1 7w
Mﬁi‘tﬂhqv{?ﬁ"’

1 AA) = (2 & €0 < |Im(x)] < /4)

2. Ll = [z € 0 < [Im(2)| < m/2)
3. Q) = {z€ GO < |Im(z)] < 3n/4]
4. fi(N) = [ze 0= [tm{z)| < x}

(Let  Re(),Im(z) ﬂcmm the real and
imaginary perts of z€C, respectively.
Consider thl': domain 1= [z € C: Re(z) >
Im(z)]} and let f(z) = logz", where
n € {1,2.3.4) and where log: €\ (—o9,0] =
(€ defines the principal branch of logarithm.
Then which of the following are true?

. ) ={zeC:0= [Imiz}| < m/4}

2. H(0)=[z€ 0 < |Im(2)| <n/2)
3. fa() = {z € €0 < |Im(2)] < 3n/4)
4, fy(0) = [z € C:0 < [Im(z)] <n)



Unit-3

SL ix+y)z e+ (x—y)zay = x4 ¥y
AT 2 = 2(x, )

I Fx2 4y 282t =) =0 F=a L

e F o Fro

2 F(x*—y* -z 2% - 2xy) = 0F=z ¢!

A F o T

3. Flx+y+zz-2y)=0==1 (!
wed F o

4. Flx? —y¥— 23 2= 2x*y") = 0F=g
Ct we F ¥ fem

91, The general solution z = 2{x, y) of

(x+y)zze + (x = Pzzy =22+ 3% is

l. F(x* + y* +2%,2% - xy) =0 for
arbitrary €' function F

2 Fx*=y*—z25z2=-2xv) =0 for
arbitrary €' function

I Flx+y+az—2xy)= Ufurnrbrw
ct fuﬂcﬂun F

4. Fld = —2% 2= 2x*y) = l}&t
arbitrary C* function F

92, 7T e mwe

(i T Y

Gty =0 ) EOEx©R.

ul0 )= ult, vl =0, y el
1y, 0) =0,u(y, )= sn[2x), 2 E[D )

HTEA 4 B, AT
l,
2.

(2g, ¥p) € (0,m) % (0, )
3. ulx,y) > —1 a4

(x.3) € (0,m) x (0,7) & fome
Ao minfule, yh 0= xy=<m] > -1

92, Lot u be the solution of the problem

Fu tu :
=+ & = g. {x, ¥)& (0,w) = (0,7},
il ) = ulmy) = 0, ¥.E (Um),
ukx, 0 =0, ul{x,w) = sinf2x), x € (0.m).

Then
I, maxfulx.y)0sxysnl=1
2. ulxg, ¥p) = 1 for some

(x5, ) € (0um) % (0, )

4-C-H

3. u(x, ) > =1 forall
() € (0) = (0,7)
4 minfu(x,y0=xy<=w}> -1

S
h
[ £y dx = anr=y + big o) + anrr

+ eh2f (~K) — ch2f'(h)
i e Az Fewem & F A a b e F AW

iy i | NS
F = E,b o] e
] 1& =1

) == h= r=
a=ie=nE=o
- = Tk _--I.ﬁ Al -
a.:_:—u..h_— it
o =18 &
4 =l =2k =
it 1_5"':" TR

93, The values of @, b, ¢ so thal the truncation

error in the formula

I 4&)::: GHf(~h) + BRF(0) + ahf ()
+ ch? "[—h)— Chtf (h)

® 1

e=%= 15 15_.‘ 15
h¢%%¢~5m“%
3= pmalt ok
4.-a= %,bé%ﬁ;ﬁ'—':—;

4, WRETT 4 ax 4B =0 T P W

Forere =7 anata® 59 @ 997 § §) W x W
A @ F IR v W By wmar g, @ e
& il Tt = st Ff
L= “*‘%’Tﬁhﬂ > ||

>

' b
0 B :b. 7f2 ja| = 1

Lk

A =

i

g = -—I;'.‘:hi' Tf7 2lal < e + £



94. Consider the equation x*+ax+b=0

which has two real roots @ and §. Then
which of the following iteration scheme
converges when x, is chasen sufficiently
closetoa ?

1. gy = =22 i ] > ||
2. X =—duth ifla] >1
F1 a

h 1 B
3. Xap1= T iflal < |8

b Fpgr = —ﬂ:—” it 2]al < |a + f]

-1, 2
??r: 3;: (x,£) € R x (0,00),
1(x,0) = f(x), x€R,
w207 = gix) rE R,
FTEA u A
f, g W8T T CF(R) ¥ ) ar ﬁ‘ﬂuﬁ‘iﬁ‘fﬂ‘
ez T §)

i) x< 0% f(x)=glx) =04

(i) x> 0FMU0< fO) <1,

(i) x> 0% AT g(x) >0,

(iv) Ji g()dx <.

s oy 3 & 19 & Fue wEn 87

I u(x,0) =05t x < 0FaT ¢

2. R x (0,00) X

3oulxt)=0

4. ulx,t)=0x
T (x, ) F

95, Letu be the solution of

*u _ #*u
otz ax?’
u(x,0) = f(x),
uy(x,0) = g(x),

(x.t) € R % (0,),

xER,
xeR,

where £, g are in 2 () and satisfy the
following conditions.

(i) fla=glx)=0forx=0,
(i) O0<f(x)=lforx>0,

(iii) g(x)>0forx>0

4-CH
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(v) [ g(x)dx <ce.

Then, which of the following statements are

true?

1. ulx,t)=0forallx <0andt >0

2. uis bounded on R % (0, 0)

3. ulx,t) = 0 whenever x +t < 0

4. u(x,t) = 0 for some (x, t) satisfying
x+t>0

a {(ey) € R /2% +y* < 1} 79T

= ((x.y)/x* +y* = 1) WA A9 f TH g
ﬁmwm‘:\‘l 7 & u e s
W{mlﬂlm}ﬁ
1ol = [, (vé + v§ — 2fv)dxdy +
-rl'.‘ (?! 3T z.ﬂy}d—q

71 A A A e g

L. —du=f, :—:+u=g

2 Au=f, .a—-u.='g

3. —du=f,
LBu=f =g

st 2 afifaeft sfver 6 o

() € € uwr Frefr s

Let B-—[{x. ')Elﬁfz +y*=<1] and

€ = {(x,y)/x* +y* = 1) and let [ and g be
continuous. fumm Let u be the minimizer

Il?] JL {ﬂl + vf —2fv)dxdy +
Je (v — 2gv)ds.

Then u is a selution of

. =du=f, E-’ruﬂg
2. Au={, =%:—:~-u=
3.-bu=f, =g

b ousf, Bog

wm% denotes the directional derivative of

u in the direction of the outward drawn
normal t (x,y) € C



27

Il =L ) vO N T 9 o R e ieoc

YT y(0) = 179 p(1)= 2 ¥ st e i § »
LA % #)(Q ) = (/Zqe” cosp, yZe " sinp),

I, ; [ . @R .
| imﬁﬁz{ggﬁ b) (Q.P) = (qtanp. log(sinp))
2. TRTITH (extremal) y 2 5 ) (Q.P) =, p?)
y e C([0.1NC ([0, 1)) ) EE
3. BT T (extremal) y CI([0,1]) # & | 3w (a) 4T (b) 3 Py s =iy RfRe
4. BT T (extremal) y C*([0,1]) % # 4

Consider the functional 2 ?ﬁ (b) ““T{’-‘-}* Fam o =i Al

f[l'] I [{.’F {-YJJ + {J"{x}} ]dx. subject 3, m'{n}-w (¢) ﬁﬁqwmﬁ-@a
tnyfﬂ}—Imdy{lJ-IThm g
. there exists s extremal 4 o R
y € ([0, 1P\ ([0,1]) 4
2, there exists an extremal 99.  Lei (g,p) be canonical variables, Consider
o & ([0, 1D"ufi(b{.3- 1]) cittom  the following transformations
- every extremal v belongs to C([0, . = ;
4. every extremal y belongs to £*([0, 1])/ o Ef :; /2qe% 057, f2qe~sinp),
b) (@, P) = (qtanp, log(sinp))
e et (0, ) = (1' a5
@) =3 [, xelp(t)de = f(x) wﬁﬂm Y
w7 1. only the iransformations given in (a) and
L. ﬁ#ﬂﬁﬂﬁﬁ'f [~11] = () & (b) are canonical
o fore 2o 29s= 2o ¢ anly the transformations given in (b) and
2. A T £ [~1,1] = (e are canonical
ﬁﬂﬁqﬁgﬁ;% E‘*ﬂwﬂ}ﬁ 3 %ﬁmﬁ:muﬁgnﬂaums given in (a) and
3. f{x} e™*(1 - 3x%) ﬁiﬁqﬁﬁ 21l i Tl
4. !(x] -E'*(r ' WEVFT Y (£) Fav(x) =0, 0<x <o #1
| a A ATEAAE AT AT AL T ATy (x)
| =85
St o g;ﬂfﬂ" h2,5(0) = y/(0) =0
¥ =3L, “t“(t}d‘ = f S 1. (%) 3 Aefefirrs e &

[ there exists acontinyous fiinction § Y2(x) g s Qﬁ;ﬁ’
[i[=1.1] = (0,0) for which solution =N E:.rJ_ A GIET "F‘T.
exists ; 4.y, () 7 R o &
. there exists'a continuous function _ .
fl~11] = E.".'..“""r 0) for which solution 100.  Lét y;(x) be any non-trivial real valued

b3

exfste solution of ¥"(x) + xy(x) =0, D<x < on,
3. for f(x) = e (1~ 3x2), a solution Let y;(x) be the solution’ of - y'(x) +
ﬂis{f : y(x)=x*+ 2,(0) = y'(0) = 0. Then
4. for f(x) = e *(x+ 2% + x%), usolution 1. y1(x) has infinitely many zeros.

2. ¥4(x) has infinitely many zeros.
3. yy(x) has finitely many zeros.
4. y;(x) has finitely many zeros:

‘exists

4-C-H




101.

1oz,

i ¥ (x) + a(x)y(x) = 0 T fEw
%, w5t alx) ®aT v 2 B aradere

T 81 by (%) 9T b (x) Fit 77 2101 1 T
FOA ATH FAT FT HETC ATA

¢1 (0)=1¢1(0) = 0, (M) = 0, $3(0) = 1.

Wy ) TZ by TAT by FT TR 21,

Wi dy) =1

Wiy d) =e*

Py (1) + ¢5(1) = 2 A% 41 7€ Fa99
T BT T WY WS A g E
Py (T) + 5(T) = 1 7F% £t 1k s
et FT arEdwE T % 5T s
st B &

E"!-'.“gl

£

Consider ﬂ‘m equation y"(x) +a(x)y(x) =0,
a(x) is continuous function with period T. Let
¢hs (x) and gy (x) be the basis for the salution’
satisfying

¢:(0) = L3(0) =0, ¢2(0) =0, ¢2(0) = 1.
Let W (g, b) denote the Wronskian of ¢y and

. Th?“
. Wiy da)=1
2. W(¢1l.¢1) = ﬂ"
3 (T + ¢5(T) = 2ifthegiven
differential equation has a nontrivial
periodic solution with period T

4. '@y (T) + ¢p5(T) = 1 if the given differen-

tinl equation hasancmtﬂ\‘ml periodi
solution with period |

flxy=0af drFTT a8 x = £n
nen. wﬁﬁﬁmmwﬁﬂﬁﬁ
¥'(t) = Fy()), ¥(0) = yy. FF TR
- W 87
1.yl s, adt y, e RERT
2 ﬁrﬂ’rwﬁyuentfi‘mamn,u}u
gfvaftee ¥R @) s M,
3 TEy,eR EFTEE aiEg
4. $upperly(t) — ¥(5)| = 2n + 1 7%
ye €A (n+ 1) n21.
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10z,

Let f: B — I be a Lipschitz funetion such
that f(x) = 0 ifand only if x = +n?® where
n € M. Consider the initial value problem:
v'(£) = f(y(t)), ¥(0) = ¥
Then which of the following are trus?
I. y isamonotone function for all y; € B
2. forany yy € B, there exists M >0
such that [y(t)| = M,.uﬁ:-:'tﬂ rER
3. there exists 4y € R, such that the
corresponding solution ¥ is unbounded
4. supgsemly(t) = y(s)l =2n+1if
Yo € (nt.(n+ 1))n21

Unit-4
3. Sy =7 sy A Bed el

..- a

(6.0), (0,0), (~9,0) 7T (0,~8) &, i
8> 0 s &yt % (F), 55 v

T w5 A T Apmw s . e

# 2 2l F w8

1. XAy Y aegEEs §
1. fwrmg

]iﬁﬂﬁﬂ # wiftrr 7ET 2 7w

(g)m (},:)miarﬁ%f%qrrq _
ﬁwﬁmwg.aﬁrﬁ o swaw
qrfirFar areerT
max (1] £ 1Ak el + )
liet Sg be the square region with four vertices
tafﬁ}.{ﬂ 8),(=8,0) and (0, —8), where
# > 0 is unknown. Suppose that (ﬁ) follows

the unifarm distribution on 55, Which of the
following statements are true?

1. X and ¥ are uncorrelated

2. X and Y are independent

3. X1 +1¥1 nannul exoeed #

4 ITGI) and (},z}mmnhmaﬂnna

drawn independently, then the maximum
likelihood estimate of @ is
max {lx,| + iyl Ix2l + Dal)
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105,

HasmARTE?
. E(XX) =
LE(X'X)=p

3. B ((X—m
. PIX— )

v Xgyg (0 > 5) 7 0T iid.
AT R pdf. fy g #eE (bounded
suppart) mg‘r 4T 6 % =river wHTHT A0
Xy < Xizy < v+ < Xgy—yy TGIo0E AT
x‘l’.i xﬂ.ﬂ tX“._1 ﬁﬂﬂﬁﬁiﬁr gl ﬁ‘ﬁrﬂ‘
# Wit 3 e w8

I Xgy— 0T8T 8 — Xy $UFAAAZAE

2. Xy — 0T 0 — Xgy—qy ¥ OFAA 2R 8

3. Xgy FTAST 0% e wuiE #
4, E[Xpy + Xanw] T k=12,

Fom e

Let Xy, p_t_‘!,”*..xm_ﬂ:ﬂ - 5) be i.Ld. with
p.d.f. fg, which is symmetric about £ having

“ . nE

. bnundl:dsuppmt Let x{u = x{g} LSl

A“m_u be the order stutistics of the ranidom

varinbles X, X3, Xan—q. Which of the

following statements are correct?

l. XU) o Hﬁnﬂ 6 - Xm-hnve the same
distribution

2. X[!} —fand 8 = ﬂ'm"...i] have the same
distribution

3. The distribution of X, is symmuﬁc-
ghout # )

%, E[Im . ¢ x{'lﬂ-'#}l is same fm
k=120

X s s p-Aw (p > 2)‘!!‘!‘
wEt E(X) = p @97 Var (X) =E & & fm=

g d B -

t = 0% Fo

X follows a p-variate (p > 2) distribution

with E(X) = p and Var (X) = E. Which of

the following are true?

l. B(XX') =2+ ppt'

2. E(X'X) =p'u+ trace (X)

3L E(X-w)EX—-m)=p

4. PIX - s (X —p) 2 ] S 35
fore =0

106.

106.

{logistic regression model) 7 =z %7, =i
=t #ATETE (log odds ratio) 57 sME=
ﬁgmm,&i Blx=0m9Tx=~-19%
HEAAT F HAATAATAT 1 079 Ty 70
T uET = L AT x =0 T AT F
AT BT SAHT FNA 7 77 Ay fAe
# WA R

1.Ti=T

2 Tin=1

3. Ty = efo

4. Ty, = s

Consider a logistic regression’ model with a
single regressor x, where the log odds ratio
has intercept By and slope ;. Let Ty be the
ratio of the odds of success when x =0 to
that when x = —1. Similariy, let 7; be the
ratio of the odds of success when x =1 1o

* that when'x = 0. Which of the following are

true?
I T3 =T

e T\ =1

X 34 Tl?'z —ﬂﬂh

107,

107.

A BTy = e*h

.ﬂﬁr.ﬁg}bz. e 7 0 (B
bﬁhﬂ* b ATFFTFIA = 1,2,-,10;
JF‘L? ;ﬂ.%ﬁtf fu"‘-‘lldﬁ{ﬂﬂz}
ﬁ:l IJ;-b;"‘Euqﬁu—‘ﬂaﬁ'lﬂ'z iF
Wﬁaﬁ: afeesir (statistic)

ﬁl-'_"tln i=} Ej‘-‘ ‘I?

1. srfve &

20— o HATTHIE @

3, B EFAT AR o 1 =10

4. n—rmtﬂ‘tﬂ'ﬂ'ﬂﬂ'%%ﬁlﬁ“ﬁﬂ
tt=0

Lt by, by, vee, byg ~ i-i.d. N (0,7%) and

L fd.d. N(ﬂ,—ﬂ'z) fori=1,2,,10
j= 1,255 ,n, independently of

by by, e g- D&ﬁﬂﬁxﬂ = B £yy- Az an
estimator of a7, the stafistic

#
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i=1 j=1
is
unhiased
consistent as n— oo
. unbiased only when v =
consistent s n — o8 only when 12 = 0

afzar o # e

filx) = 1,0 x < 1 74t

L) =1+cos Zmx)il=sx<1,

1A I A1 & d= e £t awey o

e o g w5 et i o

ST TET A A S ai

1. ﬁﬁmwwﬁmﬁaﬁ |5
a‘ﬁﬁqu{f}IE(
2, - I%Wﬁﬁwuﬁuﬂ%m
mﬁmwﬁmﬁw‘*

3. ﬁ-z&wu}qﬁaﬁwmwﬁmw&
A A A i 2

4. hmﬁwmxmaﬁmﬁaﬂ#&
R &,r, »’3‘

ot 49 =

108.

108. Consider a classification problem hetween
two classes having dénsities

L) =10<x < 1and f;{x)——'.l+
cos (Zmx), 0 = x < 1, respectivelygdssume
that the prior pmlmhilim:a ul the |

2. A randomly chosen nbs:
class-1 ismisclassifed with prubah:—hty -

3. A randomly chosen observation from
class-2 is misclassified with probability

=3

L3

4. Thc.avcmge misclassification probability

of the Bayes classifier is

109, ¥V, Yy ~LLd N(uo®) 5 T8 p
TUT o2 FTH B ¥, Vo, o, ¥y B A 0 wviw
F TR SRSWR (ugug, o+ ju,} wE
VWY A8 a a7 % SRSWOR
(w02, 0+, v} 9T Brsme 8 y=3¥ v =

4-C-H

109,

1.

N? ﬂmﬁ%ﬁfﬂ .PWR='§EL1“I
9T ?wan=§i:?=inf ﬁﬂﬁmﬁﬂﬁlﬂ?

ot & & a3 wrew 82

L Pw.w H OV, Yy, -, ¥y 7T sl e
N{N=7)
nt”_':l Zfﬁi(ﬁ = Y)E g

2. Vivor ¥ Yy, Yoo, Yy % @9TAET For00r
NiN-T) wn L
“EN_” E.!’Ll(yi =¥)* E

3. fpp T mﬁ#ﬂﬂﬂtﬁrﬂ:‘—”a‘ &
4. o 1 tsfe s g2 g

Let ¥y, ¥, ¥y ~L i.d N, 02), where u
and o? are unknown. Consider a SRSWR
(g Uz, - uy ) of size n from ¥, 15, -+, Yy, a8

well as a SRSWOR {0y v, ) of size n
from Vi, ¥, ¥y, To estimate: ¥ =
%]ﬂ =NV, define PWH‘"_'Eiqi“I and

ﬁﬂﬂ‘— TZizi Vi Then  which of the
Mm!'ng are true?
i ‘The conditional variance of P‘wagi‘um

L e Y R

2. Theconditional vuriance of Pwor given

N{N=-n]
ﬂ-fi- JYN 15 u{h-' :} Eiu—lfﬁ ‘P}:

3. The unconditional variance of fyp is
N{N=1} :
==l

4, [hwnmnﬁmal vatiance of Fiyon is
—-n*:

= R frnt = S de =it
s At =T g 2, IRe Sz AAur B

ﬂwlﬂ‘msﬁaﬂr;ﬁamcwnmz
it ey 21 s ooy e

iﬂﬂft

a?-ﬂwﬁw {non-orthogonal) &
. ot e fredte s smefig &

-
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112.

In a design with four treatments and three
blocks of 2 plots each, treatments A and B
are allotted to blocks | and 3 and treatments
Cand D are allotted to block 2. Hence the
resulting design

l. is incomplete

2, is connected

3. is non-orthogonal
4. has all elementary treatment contrasts
estimable

T st ¥ e 7 it R 4 weat
ta‘}mmm“ﬂ{m rate) A F
Y fid T grEtht §1 a2 5 wewt w5
Sft &9 TUT ARTAT W F O S T g

% &9 %o (huzard functions) hy F97 hy BF,
AT ey § fr wte-d v 50
L. hy(t) < hy(e)y st e > 0 ¥ e

2. ha(t) < Amfte > 0% B
3 k() <Aaadfie > 0%

4. hy UET FEAE AT ¢ & Ay 7 afame
W B

Consider a system with two compone;

whose lifetimes are iid &xpanmﬁnl ‘with
hazard rate A. Let hy and h, be the hazard
functions of the system if the components. fre

put in series and parallel, respectively. Then
which of the following are true?

1. hg{l} = hl{t:] foralle >0

2, haft) < & for gl d

3. hy(t) < Aforallt >

T F9AT | AT 1 # 5 1000 BEw s
R &1 A s e &, A A 1 ar
S0% T st wifts g waf S 1)
BT 30% Wfw grm af? S o 8
FAT | BT 0% T AATATer w=E it
B 20% mTRiA S g gatgEe £ e
AT F qET i owrfiwar 0.4 19T WO
g 1 wifwar 0.6 21 anfire wrwiy S
ateHftE 7 ¥ fo frier g
L T 1 5 5. 1000 frav St 11 # g wdf
2. Fft | & S AET AT At 10 H 5, 1000

4-C-H
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12,

3, e o % 500
4. % 600 FAT | 7 74T 7. 400 H:ft 11 F

You want to invest Rs.1000 in companies 1
and [1. IT the market is good, company | will
declare dividend of 50% while company 11
will declare 30%. If the market is bad,
company | will declare dividend of 10%
while company Il will declare 20%. The
prediction is that market will be good with
probability 0.4 and bad with probability 0.6
The investment that. maximizes expected
dividend is

I. Rs. 1000 in company I and nil in

company 1| _
<. Nil in company [ and Rs, 1000 in
mmpany i
3. Rs. 500 in each of the two companies
4. Rs. 600 in company I and Rs,400 in

eompany [l

SNTTA 2T A AT o MM/ TR o R
F) 70 e > 0 % Fm e aw (¢ wfafim)
SATEAT FH=T N, 81 k = 1% T keth

TR T ST T S, W11 A, = €~ ~ Sy,
e s % arz o A A v

By = Syyuy —t, TR ¢ S ST F

ngﬁﬁ#wmnm
I, A, sfias aafas v

2. E(A) =1/ .

3. Byaifrag wE

4 E(B)=1/4

) Gﬁn&iﬁ:r ant M/M/1 Queue with arrival rate

A. For't >0, let N; be the number of arrivals
upta (and including) ¢. For k = 1, let 5, be
the arrival time of the k-th customer. Let
Ar =1t — 5y, be the time elapsed after the
last arrival and By =Sy, —t be the
waiting time from ¢ to the next arrival. Then
which of the following are trise?

1. A; is an unbounded random variable

2 E(A)=1/4

3. By is an unbounded random variable

4. E(B)=1/4



114wt B v s sifisar = & gl

(IER

II%

115 (Xn = 1) and

116.

T H T AT a0y, 0e- 2 T ITA FA G
UF WHHT @ — Q 1 AT AL R
frerddfgamsRro-oaas
T g i s & (7 fr argfE e

1. = s

2. AT (1)

3, TR (0, 1)

4, TV (1/2)

Suppose a normal @ —  plot is drawn using
a reasonably large sample x,, -+, 2, from an
unknown probability distribution. For which
of the following distributions would you
exipeet the § — ¢ plot to be convex (] -
shaped)? -

I. Beta(5, 1)

2. Exponential (1)

3. Uniform (0, 1)

4. Geometric (1/2)

(X = 1) T X Bt witway s am
arsfs = #i e e X, w7 4
st i & g i ﬁw#im-i:
e 87

. E(X,—XI*) =0

Py sx) =P <x)afzem

. E (Min(1, 1%, — X))

=0
4. TifEar | &
probability 5 :

o X in probability. Which of the i‘nllﬁwmg
are true?
L. BE(1X;—XP*) =0

PX,=x2) 2PX =x)forallxeR

L

Ll

[

3. B (Min(L X, = X)) =0 ’
4. [Xy = X] = 0 with probability |
U] G UF FOA A0 ARl g ae

Forame % Wgt 57 s 1 F srawaT i - 1
47 ( + 1 97 7 A F wriiway amt &)
AT aah &

116,

L7,

L7,

I, Jrgfem o AT 2
2, Wmaagwﬁw(.mMM}

3. Wm 17T AT (noll

recurrent) 8

4. memwmﬁ (positive

recurrent) &

Consider @ simple symmetric random walk
on integers, where from every state { you
move to i — 1 and i + 1 with probability half
cach, Then which of the following are true?
I. The random walk is aperiodic

2. The random walk is irreducible

3. The randem walk is null recurrent

4. The random walk is positive recurrent

FrEreat 3t (0,1, 2) v S e

g 2
N5 1
P= |
1]
404
2 \1 31
2 8 g

wﬂ'wﬁﬁwmwﬁmﬁlmﬁni

2, Iim,,ﬂgu pf’“.— Jimiym poY
3o il e 5 = £

AN, P =

Congider a Markov Chain with state space
[0,1,2} und transition matrix

0 1 2

0 G &
P= I . g
1 re 0 ;

H & L
2 \a 8 8f

Then which of the following are true?
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1 il DAY = 120, x,d.j';ﬁ i.4, d. argfs 57 9T e
pdif. .

2. limyse Pl = Mg PEY 2U=%) pzx<s

e () _ 1 Jolx}=1 g% ¢ ~ "=

3. "n'_l-n-m: p!! ‘—E ﬂ, T

4, lipicn PRy =3 Hyoll = 2% Frsg Hy: 0 = 35 wham %
8. X,YH Lid Bz (n, p) aiess wcam THE 11 Hy F1 e ¢ 7f he

Frmdasmaam ? e afz max (X, X =1

I X+ ¥~ Bin (2n,p) T 2: H, 9 aedTETT R AT o

2. (X,Y)~¥E7% (2n; p.p) Al max (XX 21

3 Var(X—Y)=E(X—Y¥)?

4. Euu(1'+?,x~?)=ﬂ ' mLI:LZ %mmlzﬁgﬁ

aifdwAr o wret A A e aad E
118. Suppose X,¥ are { i d. Binomial (n,p) ran-

dom variables. Which of the following are L. o€t | & 0.05 St w1 e
true? _ 2. o+ ap=1
I. X + ¥~ Bin (2n,p) 3, e 2 st £
2. (X,Y)~ Multinomial (2n; p,p) 4. T | sAfaeE 2
3. Var{X —Y) = E(X - ¥)?
4. Cov(X +Y.X-¥)=0 120, LetXyiX; be i1, d. random yariables with
- pd.f.
119, wr B X, X, Li.d N(0,6?) ‘u‘w . 2E-0 e
o2 (> 0) FHF 21 o ¥ Fors sl 4 59  falmy=1 gz » "%
T g% G J 0, otherwise
Ty =CaBla Xl : >0 21 : For testing Hy: 6 = 2 against Hy: 9 = 3, the
et o & w0 7 9 A7 following tests are suggested.
2 i Test 1: Reject Hy if and only if
l.a ziiﬁm:r m&ﬂﬁfn T max (Xg, Xa] < 1
2.0 ¥ AW T, ST, N Test 2: Reject Hy'ifand only if
3. o ¥ U T, AT AR, o | man{X, Xz} = 1
T T MSE = : ' & denote the probability of Type | error .
7 or Test [, i = 1,2. Which of the I'ollorwmg
i true?
119, Let Xy, Xy, be f.6.d. N(0,¢%), where a2 PR
o’ (> 0) is unknown. Consider a class of

2o+ @a=1
3. Test 2 isunbiased
% 4. Test | is unbinsed

_[r,, = E,,fo > 0mnz= 1]
i=1

for o, Then which of the following are true?

I. Ty, is consistent for a? if Gy = —

2. T, is unbiased foro® if G ==

3. Ty is consistent for o if € = —
4: MSE of T, isminimised if €, = ;}5

estimators

4-C-H
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