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2019 (1)
MATHEMATICAL
SCIENCES
TEST BOOKLET

Time 0 3:00 Howrs Moximnony Mavks: 200

INSTRUCTION

This Test Booklet contains one hundred and twenty (20 Part' A*+40 Part ‘B +60 Pant °C")
Miltiple Choice Questions (MCQs). You ure required o answer a maximum of 15, 25 and
20 questions from part ‘A’ *B” and “C respectively. | more than required number of
i questions are answered, only first 15:25 and 20 questions in Parts *A* ‘B! and ‘C’
respectively, will be taken lip for evaluation.
f 3. OMR answer sheet hus been provided separately. Before you start filling up your
particulars, please ensure thnl-_rh;}'w contains requisite number of pages and that these
are not torn or mutitated. If it is 50, yol may request the Invigilator to chunge the booklet
of the same code. Likewise, - the OMR énswer sheet also. Sheets for rough work
have been appended to the st booklet. oo
3. Write your Roll No,, Namie and Serial Number of this Test Bookiet on the OMR Answer
' sheet in the space provided. H;miput your signatures i the space earmarked,
4 You must darken the appropriate circles with s black ball pen related to Rol
umber, Subject Cod anklet Code and Centre Code on the OMR answer sheet. I
It | 15l Follow the instructions give
puter shall not be able to decipher
in logs. Including rejection of the OMR. |

on the OMR A wcr' :
the cor details which may ultimately resu

5 quisstion in P g8 2 marks, Part “BT 3 marks aid Part *C* 4,75 marks
' el i e will b cfbaativ Maiig @ 075 marks in PartSAT and @ 0.75 marks in
Part *BifGiieach Sron ganswer 4ng na it v e mu.tﬁng%:!’m-l Lk

6, Beélowench lir ﬂﬁnuﬂv&ufrﬁpmmm given. Only one
of thes on to thie gliestion, You hiwe to find, for each

question, the eorreet or the hest answer. In Part ‘C’ each question may have “ONE® or it
“MORE’ correct options. Credit in » question shall be given only on identification of
‘ALL? the correct options in Part *C".

7 Candidates found copying or resorting to any unfair means are liable to be disqualified
fram this and future examinations: _ -

8. Cundidate should not write anythinganywhere except o OMR answer sheel or sheets for

rough work.
9, 'Use of caleulstor is not permitted.
10. the over, a1 the perfo _ heet, hund
the original OMR answer she e invigilator and retain the carbonless copy for
your record.
11, Candidates who sit for the entire duration of the exam will only be permitted to curry their
Test baoklet.

SoH = = =
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ANT/PART- A
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Figure A Figure 8
1 P A S f e adt
2. FRerp & fer A o
3 AR EEA TR
4. AREAdvat=n

Which of the following figures can be drawn
without lifting the pen from the paper ar

retracing?

N/

Figure A Figum B

fioure A but notd
figure B but
hoth figures Al
neither figure A nor figure B

e M -

ABCD 7 513 £ AT AD ST HEfE7 0 81

TETA AB THCD 9% Fwen P agr Q g ww

aE A & AP = AR 791 DQ =<DC

A i B

S ABCD F P an Boer 0P F

ST T S BT
. 4 ' 2, 6
35 8 4. 16

ABCD is a rectangle and O is the midpoint
of AD. P-and Q are points on AB and CD,
respectively such that AP =24R and

pQ =>DbC.

A ; 8
(o]
D Q
The ratio of area of the rectangle ABCD 1o
that of the triangle OPQ is
b 4 2.6
3. 8 4. 16

3 wm s aft & e o, aoft
B A 4% 97 et ol et ol 8
g A F 7o & Ty B oo 7 afw ol

A Rt &1 G 3 1 Wl a5 22
1. fig A fgBaETE

a g fAgAdd=2

fzAamurBuF & ImrE v g
4. i v fg A vz s she am e
Rany

Balls are being rolled out with equal initial
speafs along a frictionless, undulating
{mva-li]m} track in gquick succession. There
is denser clustering of balls around point B
than around point A. Which of the following

statements is true?

. PointA is higher than B
Point B is higher than A

2
3. Poinis A and B are at the same  heights.
4

Balls reached point A first and then
point B
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4. Velocity-time cu bodyis'giv
diagram below:

The diagram showing the acceleration of this
body as a function of time 1s'
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5. na

city, ¢ach person has at least one hsir an

his/her head, At leasi two persons in this city

are

guaranteed 1o have exactly the same

number of hair on their heads if the

papulation of the city

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

2. is less than the maximum possible
number of hair on the head.

3.  has st least one pair of identical twins:

4. s genetically homogeneous,



6. T WY T AT St aard By o ¥ ofmn

AT & B & v e mr vt

P v &1 it avdr o aftomeft sard

T At &1 ZAT AT & st F A i

T FET AT FFAT &7 :

I, 21T ST A A 9 g

2. AT T FA T IR AN

3. e arraT sE i A e #
AZT R

A AT ST AT AT = A
= B

6. A metal wire is stretched along its length,
Another identical wire is heated. The
resultant length of the two wires is the same,
What can be said about the diameters of the
two wires?

I.  both diameters will have reduced equally

2. both diameters will have increased equilly

3. the hot wire has a larger diameter than
the strefched wine

4. the hot wire has a smaller dinmeter
than the stret¢hed wire

7. U= {mmﬂmwﬁﬁmt
T qUET 77 7 s Fra 7 £ 2019 6
ﬁaﬁﬂiﬁlwiﬁaﬁim@

1. 2. 61
7. The number of dia
write all the page n

from 1 (first page) is 2019. What is thc

number of pages in that book?
I, 609 2, 610
3. TO8 4. 7140

8. mﬁwﬁﬁﬁ:ﬁﬁﬁimﬁ 91,
86, 81, 79 99T 92 AF® GTH FU) IHE T
OTEIEAT B uTSTR owr sftee 85 & o=

1. 83 2. 85
i Bl 4. 88

4-B-H

8 A student received the following marks in

the five of the six courses: 91, 86, 81, 79 and
92. Awvernge of his marks in six subjects is
85. How many marks did he receive in the

sixth subject?
1. 83 AL 35
3 8l 4. 88

9. B A FTE T aRagew F Re. 559

7 oft ol = of P wor qv 5% w7
Fofier e g P B 7 &R f o
T gew & Rs. 1S 9 97 3+ v o faww
WE AT 15% FHten frem 3f% A ey 8 T
w1 e # s oifer Rl g At e W

. 10 2; 20
3. 25 4. 30

9. Salesperson A" sells an object at a price Rs.
:5 less than the marked price, receiving a
commission of 3% on the selling price. The
sﬂquh_]em is sold by person *B° at a price
Rs 15 less than the marked price, receiving a
commission of 15% on the selling price. If
bﬂﬁ"f& #nd B receive the same amount in

commission, ther what is the marked price of

L 10 2, 20
5. 225 4. 30

uF ffx r 2 9 T oo d o g
mmw%ﬁgﬁ%ﬁﬂfn afrwaT
wfft #e 41 7T T wfEm FE E (R<n))
spof aaT fewmr v & R ¥ # g e
g mm e dr v s s sz o
A - e 31 g R foe s ¥
arz # iz

bR
1
r+R

8
E- N B
A EE I A
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10. A ball eotates at @ rate r rotations per second

11,

and  simultaneously

revalyes around A
stationary point O at & rate R revolutions per
second (R < r). The rotation and revolution
are in the same sense. A certain point on the
ball is in the line of the centre of the ball and
point O at a certain time. This configuration
repeits after a time

1
L —H 2 A
2 1 1
3 e ahe

T T ot 5t wfverst A T B H S 30
o7 70 3 & st o §1 wivem FEiel 539
B e ST Am A FH A0 % TUBH
AT 40 % % T &1 ﬁmﬁﬂs,ﬁs.t
f=ssi

Framdf | A B
5 12 28 &
S |10 29
5 16 P 8
S, | 05 29 |

marks, mp:utwely In m'da:r 1o pass the
gourse the student has to get at least 40 % in
total and at least 40 % in B. The following
are the marks of the students §; to 5.

Students | A B
S: i2 28
5 10 29
Sy 16 =
5 0s |29

The only student/s to have passed is/are
l. 51.,, 53 2 51 + Sg. 5;
3. S‘l ’ 52 4. I""lll

4-B-H

(2. 7 % Gt O % U A A E FEen 100

12

13

13

it 200 F2-F ww s # e T 6 $=

oferrt amgfeas we e &1 Fmr o AT Al
& wwdre wieal ¥ w2 f W g
|, ST I A R, AT e,
9. T WTET, TN AATA HIAS (=

Two forest patches have, tespectively, 100
and 200 teak trees of the same age. In a given
season, all trees shed some of their leaves at
random. The daily total collecticns of the leal

litter from the twao patches are expected 1o

have

1. nearly equal means, standard

deviations and coeflicients of variation
2. different means. nearly equal standard
: dwlal:im and coefTicients of variation
3 diﬂ'mem means. nearly equal standard
deviations and different coefficients of
variation
4, different means, and standard devia-
tions but ncm'ly equal coeflicients of
ﬁ:ﬁﬂan

Frest i St s sarer 57
1. 183 2121
3. 157 4. 10201

Which one of the following numbers is 4

prime number?
1. 183 2 1l
3.0 157 4. 1020)



14, a1 (FIAT ) s, wl e g afAT A 15, urge # sran et e e agsar &1 s
T it frer wer 2ufar & ' frarfaem A, B 7T C 7 el =9 1 oer
_ - T 97 59 e g e
80 Ar TR
B: =0 A
| f C: i
AfE A, BTETC 7 H F97 0% Fo £ 497
7o F , _qﬁpr iﬁ-‘ -
2 I, = e R
Tt e e Ca TERE T
1 Aprll I May =] June 3. aH TRy '
T § A B AT R
; H’I‘mum :;ﬁ;? T‘Hﬁﬁ W 5 A u*mn:"w to th.:ﬂt.nwn reaches o erossrousd.
: ) Upon ssking residents A, B and C for
AT A F WA 7 AT directions to a certain destination, he gets the
3. T HET AR T AT EE B AT _ following responses:
fasit % et F i #§ waifus wift Rt ‘As turn left
4. AT wEfE w0 w80 F AT HE B: danot turn fefi
IG5 gostraight
14. The graph depicis the petrol prices (i e 1:!‘#1‘:1}; one among A, Band C s truthtl, the
per litre) for the months April, Moy and June. J’fwl.. hmﬂma.gu i
&y {EEOR o stmight
i : 3. should go right
4. will not be able to decide between
= going left or right
mar . wEosiFE oo s 3.4587 £ 0.0022
i A gy APt A1 of fE 7 5 g
SiE LR LB R & ¥ SR 7w
date price - date price ptice price El*ﬁ?ﬂ‘a" :
[ Apeil i May [0 June 1. 34567 2 3457
3. 346 4, 35
Plek the INCORRECT stateiment.
l. The highest privce never crossed 75 16, The value of a physical quantity is meastired
2. Thelargest difference between the to Be 34587 4 0:0022, Which one of the
highest and lowest price was Tor the following is the appropriate representation of
month of June the result 1aking the errors inacoount?
3. Monthal June showed the largest 1. 34567 2. 3457
decrease of price between the opening 3. 346 4. 35

date and closing date price
4. All depicied prices lie-between 70 and
Ro

4:B-H




17, & 90T waEa 3 6 B § ow g 19, % 34 8 om AT 6 em FT I FHEAT

e ¥ AT wireE Aer g aer o0 #) AT TEAET | on it 7H 0 FioFw
TEARE st (em #) ey Enit
I e 2. T l. 4 3 443
3. HEET AT A T 3. & 4. 5\2
I7. The cross-section slong two utually 19. Two parallel chords of length 8 em and 6 cm
perpendicular axes of 4 solid object are & of u circle are separated by a distance of |
circle and & Huﬂi mnively_ Tha ahject is em. The radius of the circle (in cm) is
i. atruncated cone 2. woylinder . -4 2. 432
3. arhomboid 4, scube 3.5 4..5%2
18, 1 Ry wr 01w s ¥ Rt e ¥ Al 20. AFETB UK, y T HAR x>0 F
AT FroETE F nfaw sl o e ow Fre, o s e TRt 3 §
BT Tl W (P g1 AT Faifes warEar £
A B
s i ¥
gg ' 2
il -
JFMAMIIASOHB o x 0 x
Menth of the year "
Ly SRS Wi B 77 e e frm
3. I wEifRar & S
4. Temverits vt # n— Sixy
18. The graph below s ":-'-" Gmphs Aand B define the same relation-
rainfall and monthlyavetage fempe ship between yrand  for x, y > 0,
certain place in
most likely to be
ikely to be loy : A B
¥
§s b ?
¢ s
E Z-
gg §§ 0 x @ x
1 : _ The variable on the ordinate of graph 13 is
1 FMAMII ASOND o3 AT
Manth of the year X 4%
3 = 4. xy
1.  On'the west coast %
2. On the east coast
3. Inthe north-eastern hills
4. Inthe Himalayan foothilis

4-B:H



WTR/PART- B
Unit-1
21, AT Py (x) Sr=0E A 7 #Femfoe

(characteristic) FETZ AL AT By (x)— P -1 (x)
e aregET # & fres o srafeadt 47

G D 2z 3)

G 3) + G 3

21. Let Py(x) denote the charsecteristic poly-
nomial of @ matrix A, Then for which of the
following matrices, P£y(x) =P, (x) is a
constant?

G 2 (3 3
269 6

22. Forem i witwan arone R v it At

%!?
3‘@ g) 3. G

3
22. Which of the following:
diagonalizable oyer M2

i
3. @ ;ﬂ) 4, (; ‘:)

3
23, = wreqg F wife ww &2

DLW oW = e == S| =
LIRSS S

i e b gl el
% 8 5 8 ORI KRR
P - = B N
L) e fad B

4-B-H

T

2 3
4 5

el ==

23, What is the rank of the following matrix?

1 1 1 11
e A B S
12 3 3 3
1 2 3 4 4
1 2 3 4 5

Jal 2. 3

34 4.5

24. ST [0, 1) 97 AT EE 919 AT 99T
wamt £t afzer wafe v VoAt )
{sin{x),cos(x).tan(x)) ﬁ'mﬁﬂ VT
safe 1 WA g WE moge ey

”é‘:

2. 2
A4 WA

tad =—
k=t

‘.tei. Let Vo denote the vector space of real valued
~cantinuous functions on the closed interval
[0.1]. Let ¥ be the subspace of V spanned
“by[Sin(x), cos(x), tan(x)).Then the dimen-
ﬂoq of Wover R is ,

. 2

_-} 5 4. infinite

25. MO9Z YV FT 9T ¢ Foalirsan 2 9t (degree)
T agwal 1 #fkw awfe an amEr
EEd Vo s g gfeafis #

Wg) = L f@gde

gt fgeV. mAAAR w=
spanfl — e, 14+ 2} oar VF W FTHifET
% W Bl h e Wt & v, Fs it
A A afee wge g 82

L. hUF 7Y A &, h(t) = h(—t)

2. how BT 2, k() = —h(~-t)

3. k() = 0 F o sr=as s arm
4. A0} =10
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26,

17

2T,

Let V' be the vector space of polynomials in.

the variable 7 of degree at most 2 over B, An
inner product on V' i5  defined by

1
gy = f F(Dg(e)de

for f.q € V. Let W = span{l — t%,1 4 ¢7}
and W be the arthogonal complement of ¥
in'V. Whichof the following conditions is
satisfied for all ft € WA?

1) A lsaneven function, i h(t) = h(=t)
2 hisanodd function, L.e. i(t) = —h(-t)
3. h(t) = 0 has a real solution

4, iD=

Forver st o A St-ay ST 82
1. {_-’-"En“i?ﬂfﬂ =§ faft . g € N ¥ e

2. [x € Bi(cos(x))" + (sin (x))" =
| fft ne N o)

3. fxemix=log(F) Bftng € N"*ﬁ‘i}'

4, [IE B|cos{x) == ﬁgﬁp,q € Hiﬁiﬁq}-.

Which of the ﬁ:ﬂlnmng sets is uncountable®
l. [:x € Rjlog(x} == - for some mqiﬁ}

2. {x € B|{cos(x))" + [sin [Jq.rh-
1 for some n € N} '

3 [.‘I ER|x= ]ng:(g)' mrmm?]’.#'ﬁﬂ};
4. :[x € ) cos(x) = E for some pig E.N]

ﬂwﬁ##ﬁ' Frersr 7w 29
l. Hmn--m ={
2, Timsepy, il > 12
3. Hminfy o b, < =142
4.0 < liminfy e by < bmsupge by < 1/2

Consiider a sequence
i

ad @y = D= 7) Let

Ibﬂ = Zﬂg ,vn qu
=z

4-8-H

10

28.

1 %u

29,

30.

4 n+1

Then which of the following is true?

o Uity s B =0

2, limsupy, by = 1/2

3. liminfi,odty < —1/2

4. 0= Hminfy e by < limsup, e 4y s 1/2

o & & s 5o 22
1. Ei S a2
<1 v S uﬁﬁrﬁg
S ,‘.m}, hrd
4 zmml. =1 Tyt m}, — TR g

Which of the following is true?
L3 S does ot converge

2. Z“’u
R S S W oS {mﬂil‘ converges
- A

A Tin=1 Zn=1 e diverges

mnwrgl:s

n €N Frm, Fom & & gt w0 22
LVRF T - i > = s R

ﬁfﬁmmﬁﬂr

3, VR 1 -y > 1 e iR o
whEEE B
T r-ﬁbzmﬂﬂﬁi‘rﬁ*
%ﬁmwmﬁm

Forn € N, which of the following is trise?

Lyn+i=vn> % for all, except
possibly finitely nlmn:f n

2.yn+1-Jn< -t_‘ﬁ for all, except
passibly finitely many n

3, YA+ 1—=vn > 1 forall, except possibly
Finitely many n _

—yn > 2 forall, except possibly

finitely many n

£ B — BT F waT W s A A e

T R HE T

1. f o=z g



30,

3,

31

&7 H

a2,

2. rw#‘rﬁiﬁt@ﬂwmmﬁwmmg
3.y e RE Bk R () =1¢
4, famEz

Let f2 R — R be a continuous and bne-one

function. Then which of the following Is

true?

L. fisonto

3. [ iseither strictly decreasing or strictly
increasing- '

3. there exists x € I such that f(x) =1

4, f is unbounded

afy gu(x) =|§:—§;.x € [0, e0) FT m = o0
St e e 7 & A 7o 87

1. gy — 0 Fofzare Sf o s T

2, Gn — 0T HEF

3. ,t;;r,.,[x] —=x Yxe|0m)

4. @y (x) oA vx E [0, )

1+

Let ga(®) = s X € 10/2). Whiich of
the Tollowing is trugas n — =7 N

I, Gn— 0 pointwise butnot uniformily

2. g~ 0 uniformly

3. gy{x) = x  ¥x€[0,)

4 galx) m oz VxE[Oies)
o 3 AT AT SR T oy ()
arefas gzt ©1 afte gafE ¢, v REE
w1 AR iy — Py = (TN

[ rlode+ F

{1, x,x%}

o ReED
wis o S
[N

™

e
= =S
LA R = R ]
[=T0N L =

o
0
.
3

e 0 = TR R = ] Bl et

0
!
0
0
0
1
0

\0

Consider the vecor space Py of
polynomials in x of degree less than or equal
to n, Defing TiP; » Py by (Tilx)=
[Ef@de+ f1(x).  Then the  matrix

4-B-H

11

representation of T with respect 1o the bases
[, %) and {1,%,x%, x*] Is

0 10

00200 T b2
r.lni‘i' 2o 3 0
020} \o 0
(ﬂ"iﬂ

f0 1 0 Oy 131
31'32[!' o W
‘Yo X @ & “lo 2 0
z 3 \u.ﬂi

Unit-2

33, Bl i n = 1%
d(n) = n F ST WIAE "
p{r) = n ¥ TH= T ATAH] A
w(n)=n 3 AT AT A A
ST S HET
d(p) = Zv(p) =v(@P) =1 w(p®) = 2]
1 A n = 1000 F49T w(n) = 2, 79
d(n) > logn
3 mETn £ din) >3V
3 g-fﬂ %\;ﬁh{ 2V < dn) < gulm
1. A% w(n) = wlm), 7 dln) = d(m)

33. Forany integern = 1, let
d{n)'= qumber of positive divisorsof n
vln) = number of distinct prime
w(n) = number of prime divisors of 1
counted with multipticity
[for example: 1 p is prime, then
d(p) = 2wlp) = v(p*) = 1, w@*) =2|
1. ifn= 1000 and w(n) = 2, then

d(n) = logn

2 there exists 1 such that d(n) > 3vn
3. forevery n, 209 g d(n) < 29
4. ifwin) = w(m), then d(n) = d(m)

34, T & P e e P A
G =[(; 1ID:E.HE T s € [—.1.+l]}
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e i T 7 atear e &9
). G FAOT F ST A TAAT 2

2. G R qUT F Sy qract wng g § 36.

3. G %1 E sy e famotfia 2
4. 6T % steta aftfims ahm g

Consider the set of matrices

6 -{(ﬂ Diber, ..-'E{—L"lrl]}

Thcﬁ which of the following is true?
. G forms a group under addition

" € forms an abelian group under
mbltiphication

3. Every element in G is diagonalisable

aver C 37.

4. @ is a Finitely gencrated group under
multiplication

4. wfF A ordaz 79 Tawr i O

Let A be a nonempty subset of a topological

space X. Which of the following statemenis

is true?

1. If A isconnected, then its closure A is not

necessarily connected

2. If A is path connéoted, then'its closure 4
is path conrected

3. IFA is connected, then its interior is not
nntnmrily connected

4. If A is path connected, then its interior is
connected

T = =1 T T A, B
vt =0 F sfafE=sr g9 91 C 514, 41

35, R FrafFd  ame wor R g gy 4 . —m/2 2. w2
fmm # & s w20 3 —n hon
i3 uﬁ'[{‘ ' s il 37, Let € be the counter-clockwise drienited
ARETZ
2. ﬁkﬁmmﬁ?ﬁﬁ dﬂ;]&nfrudtm~u:mwdmi = ﬁ Thﬂl‘l
At Raffag 2 the value of the :nnm:.umu:gra]ﬁ. ', =~
3. AR R UF PLD. 3ﬁam3=:glﬁaé& I =n/2 2. /2
- A EYERE PID. § 3.~ 4,
4. 3% R o win 7, Frad ot
a— 38, f(#) = e* & Frw v £ € - €7 A,
g S ﬁwi%mmgﬂ

35 Let R bea crrmmumtm: rmg with ufiity.

Which of the following

I. 1T R has finitely mar
R is a field )

2, If i has finitely manyideals,
finite

3. If R is a P.L.D., then every subring of R
with unity isa P.1.D. .

4. If R is an integral domain which has
finitely many ideals, then R is a field

36. A % gifeafis anie X w1 afwm awsay
A e F F st s e &2

I.aft A ez &, 39 wrer Havw A srwoaw
w0 & Hag T 8

2. AR ATHHag 8, 79 TEw dATw A T
AdE ¢

3. qf% A 9ug &, 79 IR SA0T AT
T H HAE a5

38,

4-BH

I f({z € C:|2| < 1)) v= Ry wsag =4
-
f{ket*hism Wﬁﬁﬂﬂm“ﬁ

3. f{{H C:|z] = 1)) % e a3
4. filz € € |zl > 1)) v% sfraz fge

" ERET R
Consider the function £:€ - € given by
f(z) = e*. Which of the following i false?
L. flz € €:|2| < 1}) is not an open set.
2. fl(z € C: |2| = 11) is not an open set
3 f(fz e C: |z = 1)) is nclosed sel.
4. flz € C:|2| > 1}) is on unbounded

open set.



39. Faft At dmm o> 0 ¥ By, P A
7z = w7, s ff e a+ia T 8
Atz A w AmaTEAT R ¥ i w0 F
# 2 w1 a=taS g9 Re(z) F M AT
FZ HATRA f, Re(z)dz ¥ 7 £
1.0

39. Given a real number a > 0, consider the
trinngle A with vertices 0,a,a+ fa. If & is
givien the counter clockwise orientation, then
the contowr integral ﬁ Re(z) dz (with
Re(z) denoting the real part of 2) is equal to
1.0

Fd
-
I

40. fi€ - €y ada %ﬁﬁwmtﬂr

limzg |f(l)| = mﬁ?ﬁﬁﬁﬁ?ﬂ‘iﬁﬂf

vams’mng} e

Let f: € — € be an entire function such that
Mg ]f (%) = . Then which of the
following is true?

1. f is constant

2, f can have infinitely many zeros

3. [ can have at mast finitely many zeros
4. f is necessarily nowhere vanishing

4.
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41, Fwt e 12 a e e e
A '
X+ 2my—=2mz =1
nx+y+nz =2
dmx+2my+z=1
wet mon € 2. Bt oft srefors wlRa s
o, =it afhafis 200 afe mon Ferar
. m+n=3 2

iLm<n 4.
41. Consider solving the following system by
Jacobi iteration scheme
x+2my—2mz=1
nr+y-nz =12
Zmx+2my+z2=1
where m, n € . With any initial vector, the
scheme converges provided m, n, satisfy
. m+n=3 2 m>n
3 m<n 4 m=n

42, 7t x {tjvwaaﬁﬁmwﬁ
Wﬁ'
J@= [ [x*(r)u*cn]m
ST 2(0) = 0,x(1) = 1 Hegee £ 211 7

o (5) s
Ve a0
L v
- 24
s 4 2

. Letx" (£) be the curve which minimizes the
funiction

Jx}= f [x2(6) + 22()}de

satisfying x(0) = B x({1) = 1. Then the
value of x* (1)
W : e
e 2. e
e 2/E
3 iz el e



3. 7 y(x) = [ (x = y(dt = 1 F10F
T y &1 AT e # & - e 2?
1, yafraz & aid BT At
2.y REMEAE
3. Jp y0odx <

: dx
4, -_rm Rt—}-im

43, Ifyis asolution of
p0x) =[x — O)y()de =1,
then which ol the following istrue?
I. ¥ is bounded but not periodic in [
2. y is periodicin R
3 I yix)dx < o=

4, “yf:ﬂ{m

44, wifF fF o By 2=mm mo T B
k =TT T v R T srE & Fndt
A o o g e T (FE) R
m%mmﬁaﬁﬁ%‘m vo TR # Ww

ﬁwwwﬁwfhﬁqﬁwﬁww

B e e - ) 2 e
15 *{ﬂ: = ;(ﬂ — Upt)

; [ :
2 247 =K (g —ven?

M o
d “{4 +;{q vt)

Suppdse ‘o point ma

end of a spring af 5;pnng constant k. The
mhm- end of the spring is fixed on a masslc.sr,
cart that is being moved uniformly on a
horizontal plane by an external device with
speed 1. I the position g of the mass in the
stationary system is taken as the generalized

k
R C

coprdinate, then the Lagrangian of the

system is

b 3; . —-%‘{q.# wyt)
2. 24% (0~ vot)®
3 T4+ 500~ veY)
1 2+ £ g - vn)?

4-B-H

dd
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45, 3 2%y (x) = 29(x) =10, y(1) =1,
y{z}=:ﬂﬁycx)ﬂ‘r€ry{3}wmﬁ

L= i A |
17 11
3. 30 4. s

45. Lety(x) be the solution of

y'(x)—2y(x) =10, ¥(1)=1, ¥(2) =1.
1'hn1. the value of y(3) is

1
1 2 24
7 e
5 A =

Form A & Fore sl " () + 2%(x) = 0
¥ y(0) = y(n) 741 y'(0) = y'(m) Ft Hg=
T BT SASE 2 RN TH AT VAT
2

AL A=?’%.n-1z

29._,1 20 =12
3. A= n=12,.
U0 o 1. ner2

46. 'Ihlr-' positive values of 4 Tor which the equation

"‘{t};k;?y{x) 0 has non-trivial solution
8 3(0) = y(n) and y'(0) = y'{m) are

.ri-.é%,; n=12,.
A=2n n=12..
=N m=1E

T PDE T R v
ny}ﬁ-—i::+-eﬂef Ly
QyTE +eRieer i =g
WET P AT Q AT A AT ATEATES TOT
ard Fg7E 1 e | fr A we &
I. WTR > 02 % PDE

[(x,3) € R*:x? + 3% > R) 7 drefgedia 2
2. TR > 02 %% PDE

g;x, y) € R%: 2% 4 3t > R} strrasTaE

3, TTR> 02 PDE
((ny) € R%:x? + 9?2 > R} 0 moaaias 2
4, T R > 0% B PDE
{(x,3) € R%:x* + y2 < R} & siffweamfas
2

.i 1
2.
3,
4.



47, Eansldt:r the PRDE

Plx.y) 55 + e e? *_f“"
Q(x.y}ﬂ-* -1-6"‘5" g S 5 =0

where P and (1 are polynomials in two

variables with real coeflicients. Then wiich

of the following js true for all choices af P

and 07

1. Thete exists R > 0 such that the PDE is
elliptic in {(x,¥) € R%:x® + y* = R)

2, There exists R > 0 sich that the M‘JE is

hyperbolic in [(x, ) € B x* +3* = R

3. There exisis R > 0 such that the PDE is
parabolic in {(x,3) € W x* 4 y* > R}

4. Thereexistis R >0 such that the FHE is
hyperbolic in {(x, y) € B%: x* + y* < R}

. FHE
au a*u .
ﬂiﬁ's'r{xt}t—:{ﬂijxﬂ:’rw} -
u{x ) = sin mx, x € (0,1)
u(0,0) = u(1,6) =0, tE (D))

T T WA g u & A o R S e
o il

1. T (x, £) (0, 1) % (0, m}:t&ﬂ;ﬂ
w(x,ty=0

- r:mnx, £) € (0,1) % (0, qﬁﬂ&
(x. £y=10

3. e u{x £) T A (x, £) € (0, 1) % (0, 50)

¥ g &
4 AT (x,0) i
Lntuhﬂhcua

E’i.__--f where (x,t) € (0,1) % (0,%9)

ulx,t) >
u
u(x,0) = sinux,
w(0,t) =u(lt) =0,

Then which of the following is true?

1. There exists (x,£) € (0, 1) % (0,0) such
that wix, t) =10

2, There exists (x; t) € (0, 1) % (0, 90) such
that g:‘ {(x.t)=0

3. The function e ulx, t) is bounded for
(x,t) €(0,1) % (0, 62)

4. There exists (x,£) € (0,1) x(0,8) such
thiat w(x,0) > 1

4-B-H

x e(n, 1)
t € (0, m)

Unit-4

49.

49.

Xy X, -+ T STET | AT FHW | A FAT
THTATAAS: 31 AT =71 51 0 0w
W T o BN et e T f,
Py wrer 2 &, A7 X, Xy, - A EA 217
Xy + Xo F <+ Xy s STHATZ

1.3 o &
oS 1, 9
Lt X;, Ko - be o sequence of independent

notmally distributed random variables with
mean | -and variance |. Let N be o Poisson
random variable with mean 2, independént of

X1+_Xg_. Th‘!"l’l lhﬂ‘ vﬂriqm:: aof x'| + xz
v ok Kk 18

1.3 2. 8

K EET 4. 9

: Wmﬁamnﬁw{xniﬁwwﬁﬂmaf

&1 AT ) U TR (A Faran wtew
o P % e ¥ F X 9w s
s E n,tnhmrr{ﬂl.nz}z}m:-m
mvﬂ (i=1,2) & FHMAN TUTE FT
Wﬁmmmmﬁmﬂz*

spifeT AT W e A e f T
afE > f> 0. #ﬁ?ﬁmﬂwwh
1L ﬁz"‘z Bo <P

2 flo T (B, fy), T AR AT AAATE,

s 4, + i, 7 afis w5 aw
3. flo AT @m&}vw#m%
Wwﬁwﬁﬁrgw

. There are two sets of observations on &

random  vector (X, Y). Consider o simple
linear regression mode! with an intercept for
regressing ¥ on X. Lt A be the least squares.
estimate  of the regression coefficient
obtgined from the i-th (i=12) set
consisting of n, observations [ny, e > 2),

Let flg e the least squares estimate obtained
from the pooled sample of size ny +ny L 110t
is known that fi :=-,;‘?2 > 0, which of the
following statements is true?

Iy < o< Ay

= ﬁn miy lie outside (ﬁz.ﬁl] buatitcanpot

exceed f; + B
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3. fly may lic outside (B, 4, ), but it camnot
be negative
4. fiy can be negative

5.

5’- qﬁ % rq_as '&'ﬂ'l' !'1 :_3_4 WQT szxa

9T X, AT Xy, Xp Xy 9T X, T a9

TEaEy W 1 Fo | 7 5y g
«Tipg = —ﬂ.3 Ty = 0.7

i 'ru]---ﬂ? rmq, =103

My = 0.3, ,‘LI_I;! =07

- Ty23 = 07, 1y =03

-h-HI‘dH

51. Suppaﬁe 7133 ﬁﬂd Ti23% are sample I'I'Iil]tlp‘lﬂ
correlation coefficients of X4 on X, X; and
X, on X;, X3, Xy respectively. Which of the
following is possibile?

[. T';_:n = _ﬂ.3. s = U"}'

b2 Tiag= u?, Mgy = 03

3. Tizd = ﬂ.3. R a44= U?

4. Tiaa = 07, rygae = —03

. WIER n =2 F A TN = 4 wrda Fr aqiw
# e oawar wfearw Bo oards §
AR wiAEA ¥ Fodnr @ Fewvsr ww
gwmﬁwmﬁwﬁﬁ

| TR | 2 & 4
Pi

A A | %Hﬁqﬁ?@i’rﬁ'ﬁﬁuﬁ%
2 06
4. 0.780

04 02 02 02

L 04
3 07

A samiple of size
population of size N
proportional 1o sige
sampling scheme, W
proportional o size are

e | 2 3 4
g 04 02 0.2 02

. 55,
The probability of inclusion of unit | in the

sample is

. 0.4 2, 06

3.0.7 4. 0.75

4-B-H

54,

Hﬁﬁ?( J%Tffaﬂ'ﬁﬂ?rﬁ fi= -f1+ fz
é,ﬂﬂ?ﬁﬁ‘m‘fzm ﬁ'ﬂﬁww
70 N (. ) 797 N (113, E) &, 512F5

= (). pa=(C) pre = o, 22
TERT SELE B A e A o wr
a7

I. X T ¥ oo wgHas a7 2
2. X FYT Y ROEHE AgHad ATH £

3. X7ayY amEede & Al A s f
4, XAGY #4695

Suppose that (ﬁ) has a bivariate density

f= %ﬁ +'::1,_!‘z, where f; and f; are respect-
ively, the densities of bivariate normal distri-
bitions N (g, £) anid N (s, £), with
_ (! = =1y .
=) = () and =l the2 x 2
identity malrix. T'l'um which of the following
1§ earrect?
1, Xandy are positively correlated
2. X and ¥ are negatively correlated
30X and ¥ are uncorrelated but they are not.
independent
4. X and ¥ ore independent

TEEA T 2 = Sx + 2y 61 s FuT

X20y=20,x>y 79 2sx+y<4 &

AT ATFAT 0T
i 14 20 20
The maxlmm value of ﬁ-u: objeotive

funetion 2 = 5x 4 2y under the linear
constraints x = 0,y =0,x > y and
d=x+y=4i
1. 14

3. 28

feft 77 Fafin o= a5 ofar § 300
T 2B WA ¥ I # 4 fawer § ool
st it Faar uw F1 Afega wo 1 A
et A, B, Cmsum”r%mﬁq?lm
=] Fq fafer w2 & A+
ﬁwﬁm#nﬂmﬁm%"{ﬁﬂ T S
g £ arfirsar goft

1. 60~* 2, 307

I 4. 4750

2. X0
4, 27



85,

56,

57,

5.

There are 30 questions in a certain multrpln
choice examination paper. Each question has
4 options and exactly one is 1o 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. 60=% 2. 30°4
3.4 4. 4780

i d. agfeas ot ar

PE'XI. :""j:g = 33 =X > X;JX;] =
ma.r{X:.rX:a Xg;Xq.. XEJ]!FT AT g

L. 2

3, 4,

= P
lg'— e

Let Xj Xp X3 Xy Xs be [id random
variables having a continuous distribution
funetion, Then

P(XI e Xz :*X, }Xq, }XE.FXI =

m['xl P Xz;xgp x;..#;;}} ﬂq“ﬂlﬁ

1. 2

e i
Hl"‘ e

4.

-
EH

F7eqT 7T [0, 1,2, 3, 4) F1T " gaen
Hmaﬁﬁmmw%i&wf&m

0

1,’3 0
ad;
ﬁ 1;3 1,!3 1/3

1

T ity A2 T 0T FOTY

f
1
P=12
3
C !

L
3

o

o W
s B =

4.

Consider a Markov Chain with state s;;:aﬂ:
{0,1,2, 3, 4) and transition matrix

4-B-H
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59,

0 1 2 3 4
i 0 0 4]

0 0
1(1/3 1/3 1/3 0 0
P=2]10 1/3 1/3 1/3 0
3\ 0 0 1/3 1/3 1/3
4\0 0 0 o 1
Then limy—e piy’ equals
It '

3.

2,

o W
e

4,

T f () Fr e g ufomE s §
fx)=ce™™, reR
cE e am ® o f arfasay v wee

2 4
3 r1/4) % r{1/4)
i =1

3 /3y 40 {4)

- Consider the function f(x) defined as

f[x) =ce™™, xER
or what value af ¢ is [ a probability density
Inn?

4
1’ ﬂ;;f.u % Fom
; 1
ATy

HET AT uy,up, ATTE RBEEE o0 T

g d4a E p & SR wft ar s
T4 THAT Hyiay = g Frer # & By
ﬁmvﬂ%ﬁ’#ﬁt

| XFT Y.

2. kTN -V

3. X+YaEary

4, X+¥aqrXx-v

Suppose (X, V) follows | bivariate normal
distribution with means iy, iy, standard
deviations &y, a3 and correlation coefficient
g, where all the parmmeters are unknown,
testing the independence of

|, Xand ¥ '

2 Xand X -¥

3 X+=YandyY

4. X4YandX-Y
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60.

1. 12 2. 4
3,26 4 -27
HAW/PART- C
Unit 1
61. X Fr e e A A e 6 A
# wew 87
1. X o7 o wiEw
2. X W¥ way A
G
3, X w tar Hi
4, X T AT A
THE
61. Let X bea countable set. Then which of the
following ure true?

avew 7 = 1 gt A A pd . F
deer 3 A Foram o £

T4t ;
i) = Faimeeny. A XS A 0

0, e

wH A 12, -54,26,~2,24,17,~39 &1
iy # 9 w1 TeAE ST S w8
1, 12 2. 24
3. 26 4. 21

A ranidom sample of size 7 isdrawn from a
distribution with p.d.f.

[ 14xs ;
folx) = {380+8%)" ~-20<x<8, 68>0

0, otherwise

and the ohservations are
12,—54,26,—2,24,17,-3% What is the
maximum likelihood estimate of 67

1. There exists a metric d on X such that
(X,d) is complete

2. There exists a metric d on X such that
(X, d) is not complete

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

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

18

62.

art fE T & R R s
L™y mfe 31 41 af2 Ker(T) 781 T 8
sifly (gpr e f®) 2t %3 41 Fresr F & 919
" 57
|, trETE T e L(RS)\{0} 2 Feiw
(T) = Ker(T)
2. T T e LN} AT
(T) = Ker(T)
3, mETErE T e LmO\([0} 2’ Tw
(T) = Ker(T)
4, T e T e LRSI\ (0) 7 2, R
(T) = Ker(T)

Let L{IK™) be the space of R-linecar maps

from " to R™. If Ker(T) denotes the kernel

(null space) of T then which of the following

are true? '

1. There exists T € L{R*I\[0] such that
Range (T) = Ker(T)

2. There does not exist T € L(R5)\(0} such

 that Range (T) = Ker(T)

3. Thereexists T € L(R*)\{0] such that
Range (T) = Ker(T) .

4. There docs not exist T € L(RE)\ (0] such
that Range (T) = Ker (T)

63, Wt £ R e afrf Pofr sfe ez v

. TV - v s gfafes & oW ww

Afam AR TV o W, T W = vV &

T =TyoT, 50 7%s forar o w2 % W
afefa i wfae aafe & @

2, T, oy 1, AT T 8

3. T, 9ToETEE §, Ty WA &

AT, vREY, T, MeEET

Let ¥ be a finite dimensional vector space
over B and T:¥ — V¥ be a linear map. Can
you always write T = 75 o T; for some linear
maps TV = W, T W =V, where W is
some finite dimensional vector space and
such that

1. both Ty and T5 are onto

2. both Ty and 75 are one to one

3. Ty isonto, Ty isone toone

4. T, isoneto one, T; isonto

$/06 CRIE/19-4 BH- 28
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64, A = ((ay))F7 3 x 3 "ftwg sy i |
HET FAAT FT TEATAT
L. det(((=1)"ay;)) = detA
2. det(((—1)"ay)) = —detA
3. der((V=1)*1ay))) = detA
4, det((V=1)""/qa;)) = —detA

Let 4= ((a;;)) bea 3 x 3 complek matrix,
Identify the correct siatements

I det({(=1)"* ;) = detA

. det(((=1)"ay)) = —deta
dat[({{:f)“jﬂu ) = detA
det(((V=1)"*/a;;)) = —detA

[ 3]

Fold

65 plx)=ug+ax+-+ax"F n=1
W{ﬁﬂjﬁ?ﬂﬁmmmﬁhw
q(x) = [y ployde, rx) = ——P(x] A
FaEE s afs Varx #wﬁa'gqﬁﬁ
IR AR am a A P dawts
 wE 7

I q @t ¢ v &t =da #

2, g 4T ¢ V | tirew sEaa AR o

3. gaar r &t tas Refdao g

4. gawr r#1 ey gl f ot d

65. Letp(x) =a;+a;x + -+ a,x" bea non-
constant polynomial of degreen }meﬁ
the polynomial g(x) = _I':l {t)dh...ﬂ{g}’e

:;IF.(IJ. Let ¥ denote the real vestar space of 67.

all polynomials in x. Then which ofihe
following are true?

SRR SR

66, M,(R) 7 B 97 n % n AT5GE & T9% A

ﬁuﬁrﬁrﬂﬂmﬁrn}zmmw*‘?

I T arEE AR e M (R)sHAE R EfE
AB — BA = 1, 9@l |, n xnaoae
AT

2. g A B € My (R) 747 AB = BA gr a1
Rt A aft Brevisitr g a2 o e
f% B oft B o7 i g

4-8-H

67

3. 9% A B € M, (R). 7T AB 79T 84
¥ e spos v 2

4. 3 AB e M, (R).7T ABTATBAT R
7 st 77 (eigenvalues) TF &H
Bl

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

over IR, Which of the following are true for

cveryn = 27 _

1. there exist matrices A, B € M, (R) such
that AR — BA = I,,, where l,denotes the
identity n X n matrix.

. ifA,B € M, (R) and AB = BA, then
A s diagonalisable over B ifand only if
B is diagonalizable over B

3. i, B & M, (R), then AB and B

have same minimal polynomial
4. ifA,B € M, (R), then AB and BA
‘have the same eigenvalues in R

I

WWH {ﬂ‘ij.)axﬁilsff‘:sqt
ﬁiﬁ-ﬂ ﬁﬂ'ﬁﬁ'ﬁ hy = ||¢+1|J+l

nyny € N, 7% Frer # & R A
T e srsgg 2
Iomg = i@ i =1,2,3,45% f@m
LAm<n < <ng

th W= = =Ny

1y > g > > i

Consider a matrix 4 = {ﬂu]“s
1= i,J < 5suchthat ag ﬁir'ﬁ

nyny € M. Then in which.of the following
cases A is @ positive definite matrix?

I mg=tforalll{=12345

¥ Hﬁ <y << Mg

3. ny =1ty
ooy >0 =

.

where

==
= Mg

(MR xR" =R FT R T7 7 AGL

e AT ) grame we B §Ofm
T,: W% = B F7 Fer =y & afonfer «©

Tk{w}—_tu—%w, pER" ¥ Fm a9
Foey & St wew 87

1. det (T,,) =1

2. (T (), T (02)) = wp, ) Vv, v €T



9.

denotes th: 'I:rnn.lipa'sa‘: of P.

3w = T
4, Typy = 2T,

Let {,:R™x R" = R denote the standard
inner product on ®". For a non zerow € R",
define T R"=R" by T,(w)=v—

Tf::: w, for v € R™. Which of the following

are true?

1. det (T,) =1

Z {thﬂt}tnu(y:j} = {Pl' T?x} v'ﬂ‘i,
¥ € ®mn

A T
4. Vo =2,
afi 61 Q 9T g A = 1 o) FaA
fEr s A i asmdasE T Q™
ITAFT 2 % 2 =eEAvg ameaE P ¥ fAm
P*apﬁ*‘rr#*wﬁwitwﬂmﬁqﬁ“
# 2

2 0 0y
& (ﬂ -2) G z}
. (1 0 &)
3 (ﬂ ~1) 1 (‘; J;)
Consider the matrix 4= (E m the

field Q of rationals. Which ﬂi-‘ l‘lm faﬂﬂlﬁm
miatrices are of the form PYAPR for u suitable
2 % 2 invertible matrix P over @7 Here P

‘(u -z

714 6 {ig heso ﬁmmﬁﬁwmw

FF gl AT AfE K= ﬁmmpmianiﬂa
R ok aa v

I, ARK =0, 77 Fhagar" T TH r >0
W fay wfedt & o

2. ARK = oo, 70 VT a,r" et o
r> 0% Bro sfirf i

3, aRBK =0, 7T L part TR r >0
¥ Ao by 2

4 AREK = 0,797 Lo, a,r" FEdt off
r> 0% B ahmrh adt g

-84
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70.

1.

71.

Let {ty )z be 2 sequence of positive real

numbers, Then, for K = limsup, .. la, F::

which of the following are true?

l. if K = oo, then ¥ 0.q @, 7" is convergent
foreveryr> 0

2. If K = oo, then Eig apr™ isnot
convergent forany r > 0

3. if K = 0, then Ygrn anr™ is convergent
for évervr =0

4. iTK = 0, then Eilga,r™ is not
‘convergent for any r > 0

o % @ & RF o, |o) 738 a2 OAT
i &, W7 a ¥ Erer A IS e
d: R B — [0, ) FT dix,y) =

“x'" y“axv}' = Hﬁ. gfrariis qﬂ] ﬁﬁﬂ
i 7 w7 57

1. d(x,y) = 09 A7 Fa= a2

x=y x,yER

2. d(xy) =dx).xy R
3. d(x,y) =d(x,z) +d(2y), x.y,z€ R

4, nﬂdﬂﬁ;ﬂff%

-.IFﬂ'u’E R, let |a| dmah‘. the greatest integer

ihmarnqunltna Defing d: B x

: 54 [0,5) by d(x,y) = [lx = yl]. x.y€

. Then which of the following are true?

T &{x.y}—uif'nndurnjyifx=y. X, VER

2. d{x,y) = d(y.x),x,¥y € R
3. d(xy) S d(x,z)+ d(zy), Xy, 7€ R
4. dis not a metric on B

B B e o e

Fita-a e 7

1. AR f 1 a% X308 § AHia
TET TR # R A s T s g
T TR AR B

. afz fFras X-a & aaiae et ot
ray i s T g T we A f
e

3. WTR [ &1 T K- % AHIGT g A
FIE AT f At

4. qfF f w1 9% X-99 % THAT §9 T FH
T Ty A Rl A1 f e Aa

Isd



72.. Consider a function f: R — B, Then which
of the following are true?

1. fisnot one-one if the graph of f
intersects some line parallel to X-axis in
at least two points

2. [ is one-one if the graph of [ Intersects
any line parallel to the X-axis in at most
one point

3. f is surjective if the graph of f intersects
every line parallel to X-axis

4. [ is not surjective if the graph of | does
not interseet at least one line parallel to
X-axis

M. AR fG)= [P BT PR

1 xdq?

et 87

I R fafmg &

2. RUT fHEIAE

3. R 9 f wey afvarfie w9 &
4. B 97 f 5aa a9t

7. Let flx)= [ ";“::, dt. Then which of the

following are true?

1. fis bounded on R

2. [ is continuous on R

3. fisnot defined everywhere ﬂl1-1ﬂ:
4, f is not continuous on R

4. {x,] mamﬁﬁwumﬁ‘r{ﬁl
Yo -—'!—a‘ra?fﬁwﬁ#m-#mg?

Lty

A, ‘lﬁ{yn]qﬂ‘ﬂ%ﬂ[xﬂﬁq&ia%

74. Suppose that {x,] is a sequence of positive
- — Wy &
r@lz‘-. liet ¥, = e Then which of the
following are true?
1. (] is convergent if {3, } is convergent.
2. [y }is convergent if {x,, }is convergent,

3. {y }is bounded if {x,, } is bounded.
4. [x.}is bounded if {3, } is bounded.

75 HTA &
_fxsin(1/x), xe€(p1}% Ao
fe) = { 0, x=0%fm

4-8-H

21
9T glx) = xf(x) for0 < x < 1 &, 7t ey

8 e

I, [afvEg B amn £

[ aftmz fasn arar af 2

g A By A

i

s

xsin(1/x), forx € (0,1]

Bl = { 0, forx=10

and g(x) = xf(x) far0 < x < 1. Then
which of the following are true?

L. fris of bounded variation

2. [ isnot of bounded vuriation

3. g is of hounded varistion

4. g isnot of bounded varintion

6. a<c<bh f:(a, B) = & #7 F99 | 7fE
AT (a.b)\ () F &7 Fig a7 srawerre ant
'=s&tf*iﬁ’nﬂmcwgr=nﬁt-rqirﬂ=fﬁ-
1. e W7 f sawa 2
2..c T [ F HAFEAATT FTAT ATHETF AL 2
3. e fargwrdtr # T
1hn»-mr'fx) f(e)
Lstma-ﬁwa e /'(c) sravrE
FUH limy ' (x) 75 3

. Leta<c<b, [:(a,byp—+ R be continuous.
Assume that f is dfl‘f‘cfmmhle at every point
of fa) \ [c)and f' has a limit at c. Then
whi:h af the following are true?
1. f is differentiable at ¢
2. F need not be differentinble at ©
3. F is differentinble at ¢ and
limy... f'(x) = f*(c)
4. f isdifferentishle at ¢ but f'(c) is not
necessarily limg_ . (%)

77. F: IR - R %I SZTaA7 S weh e i i
ﬂer%amwmwwﬁmﬁn*
I, Z

%
) 4. R'\-UI



77,

78.

Let F: R — R be a non-decreasing function.
Which of the following can be the set of
digcontinuities of F

1. Z 2. N
3.Q 4. B\Q
f:8% - R F

[l x0.%3) =

(e*cosxy, e™sinx, 2x, — €oS X3)

Fhrar s AR RETF =

((y, 2 23) € RY: (xy. Xg, ) ¥ RVTA T

T U s 8 B )y P et

4w RAm AT AT

1. E=R?

2, EWHATTE

3, Eworitr aEt & atee B} T 8

4. [(xl,xa,%}E B, % € R}'E El'am
I &

Let f: 183 = B® be given by
flx;, X2 %3) = .
(6% cosxy, e*ssin x; 2x; —COS X3)

Consider E = { (%, xz,x3) € % there exists

an open subset U around (xy, %3, x5) sueh.
that f1,, is an open map}. Then which of the
following are true?

. E ="

b (oY
subset of E

Unit 2

79.

fadt ft s pE MU aREc =
GL,(/p) e T wi) 77 e A |
T A £

I G p #if2 57 OF =T= &

9. G# pwfE T S-S TE HEYE 2
3. G & FrE p-fEe (Sylow) TUHHE TH &

4. pfzar g amm s (o )
Hydt 2, i a € (2/ph)

4-B-H

22

9.

80.

8L

81.

For any prime p, consider the group
G = GL;(/pT).
Then which of the following are true?
|. G hasan element of order p
2, G has exactly one element of order p
3. G has no p-Sylow subgroups:
4. Every element of order p-is conjugate fo &

matrix (Ell ?), where a € (2/p2)'

F{X] U] O AEIE FT AW A AR

v wE AXE

|, speTeRE T ST e SE
Q¥

2. v afoEy e F AR O F

TR

T

4. FAUHATT

L

Let Z[X] be the ring of polynomials oyer

intepers. Then the additive group ZX] s

1, isomorphic to the multiplicative group
@+ ol positive rational numbers.

2. isomorphic to the group of rotianal

numbers @ under addition

‘3. tountable

4. uneountable

X = (0,1) %7 Fagar s smane = aar

COX,R)FTX A B AF FAA ol w1 FAA

arih) et oft o 0, 1) % P ¥

1) = (f € COOR)) f(x) = 0). 7 Frr &

AT FEAE?

0 () ST e (ideal) 2

2. 1(x) 35 T (ideal) £

3. CoX, W) $1 77 3w T (ideal)
L3 x & X F B () Faar g

4. C(X, R) qoTTsETy 979 2

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

C(X, R) be the ring of continuous functions

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

[f € C(X,R)| f(x) = 0]. Then which of the

following are true?’

. F{x) is a prime ideal

2. /(x) is'a maximal idewl

3. Fvery maximal ideal of C(X, B) isegual
to I{x) for some x € X

4 C(X,B)is an integral domain



82.

83.

84.

Ifene @ MR TR
I f+nx+.1arn%ﬁrqz T AEEATT

2. X 40X + 1,2 weasdg £, afz
n € [0,—2)

3. X X + 1,2 v s, gl
n & {0,~2]

4. X* 40X + 1, TOT T g0 F Y

wEfte

Letn € Z. Then which of the following are

correct?

l. X% + nX + 1 is irreducible over % for
every n

2. X? 4 nX + 1is reducible over Z if
n€Ef{0.-2)

3. X 4 nX + 1is irreducible over T if
n&[0,—2]

4. X* 4+ nX + 1is reducible over Z for
infinitely mimy n.

Fo, Wt HTER 27 ST wivim & Al 8

a€Fy & BT A, =li1+alt+a+t

a* 1+ a+a+at ) shonfa W

st 1 7 Fe i & w0 T

. @€ Fy, ¥ g0 awe % [4,] = 26,
2 ¥ AT g _

2.0ed, aRscFmafRa=0

3. IA;[::Z?

4. Naes,, Aq TF T SUTA

Let P55 denote the finite field of $iz

Eﬁl:h aE Fz?. e [

A, ={l14+a 1

=

Then which of the Wit are

1. the numberof o € Fay sunh thnt
|dz| = 26 equals 12

2.0 Ay ifand only ifa 20

3. Ay =27

4. Nger,, A is asingleton set

g dgmm (0. W F = Eggam= § 8
't # afefirg auraon 5t &89 82

(03 v G )men)
2 {G.1-=)nen)

e+l

23

85.

85,

3. [(sln1 (n— ,cos? (_m)) ‘N E H]

{(‘ eil-g ) n e

. Which of the following apen covers of the

open interval {0, 1) admit a finite subcover?
(05 -75) v (Go1)nen)

[(! 1= 'I'H-I) o N}

[(s{n"( ] coss (:m)) ne H}

AGe 1w men)

xwraifafasaafzarn A A, FTX 53
T IS A At B e X, T A R
- 2

L ENAy EHTaAE

2. EnAEF TR g AR b Ram 2

3. EnA nA; ERwmgaRER 2
4. EnNAynA, EX AT 2 Az E,4,,4;

weft g &

Lel X be a topological space. Lét Ay A; be

L b2

s

two dense subsets of X. II'E S X, then which

of the following are true?

o Endlssdmmcm E
2

N A, is dense in £ {T'E is open
nﬂl n Ay is dense in E il E is open

4. EN A, 0 Ay isdensein EiFE, Ay, A, are

ull open

ZzeCFET flz)= (2 + 1) sinz? AT

f@) =ulxy) + i v(x,y) 5, 5=

Z=X 4 [y T8 u, v FTEES T FAA B

a9 et 0 A wR & mew 82
I, wi B2 = RAT ATFAAT 2
2. u HAR §, T AT AR 6 w0

&

3. uditEg 8

4, ot z e ¢ 5 R, £ 7 Ao
givrETr wraEoft N, a, 2" # Fwma
ATEFAT &



86. Let f(z) = (z° + 1)sinz? for z € T. Let

fz) =ulny)+ iv(xy)

where z = x + iy and u, v are real valued

functions. Then which of the following are

true?

I. w:R? = W is infinitely differentiable

2. u iscontinuous but need not be
differentiable

3. wisbounded

4. f can be represented by an absolutely
convergent power series Sy a, 2"
forallze €

z € CF ap=ias qar Afdsfesa al 7
FHE: Re(z) 79T [m(z) 9T 51 ST
0=z € Re(z) > [Im(z)|}¥ 7
ful®) = log 2" 715 7@ n € {1.2,3.4) stz
Wl log: C\ (—o0,0] = C FHTIw
(logarithm) =7 T2 oy $7 afrsay 21 a9
et o 7 Fh T R 2

L () =(z€ €0 < |Im(z)| <n/4)

2. f() =fz€C:0< [Im(2)| < nﬁg

3. [1(M) = [z € €:0 < |Im(2)] < iﬂfﬁ
4. f{(0) = [z€C:0 < [Imlz)| <m)

Let Re(z).im(z) denote ﬁe _tﬂiy_’ _i

Consider the domain 01 = {z €16 RLE) >

Wmz)[} and let fi(2) = log2", where
H.E{I 2.3.4) sm:! where log: E N —<o ﬂ =

Thmwhlchuf
1. f{N)={z € Q8
2. f2(0) = (z €G0S | I
3 fil) = fze ¢
& /) = (z€C0 % [Im(a)] <)

, BH=AE F = [f:1C—C| f o% "= Jsafe

%o &, If'(2)] < |f(2)] z € €% Fom ) @
fagre o a9 s | 8§ S-S a3

I Fafefmag=m &

2. F ST AR &

3. F={fe**:p eC, € )

4 F={fle®:f €C, |a| =1}

4-B-H
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88,

9.

920,

Consider the set _

F={f:€— €| [ isan entire function,
If'(2)] = |f(2)]| for all z € C}.

Then which of the following are true?

l. Fisa finite set

2. F isan irfinite set

3. F={fe**:Betacl}

4, F=([pe"™f el |a|=1)

aH fE D={2ec|lz] < t}mar weD.
Fm;ﬂ-iﬂ-ﬁ E, () ::"_f’ & s
¢, w et i & 5 & w5l 8

b F s 2

2. F oot g

3. Far=maw e

4. F sre=raw aEi g

Laab= [xEEllzla::l]andm € D. Define

F D—=DbyE(z)=

 the following are true? !

1. F i5 one 1o one
1. !Fi'g not one to one
3. Fisonto

s Fﬁ nat onto

90, g€ Z=aaE A o= b? + 2, W

b,c € E\(0), 7% a %1 T8 7 Fra aw

1. pd?, WEld € & 74T p $9750 £ AR
p = 1{maod 4)

2. pd®, #gi’dezm’fpwwimﬁ:
P = 3(mod 4)

3. pad?, Tl d € 2 797 p, q AT F wElw
p = H{mod 4),q = 3 (mod 4)

4. pgd®, 7wt d € L79Tp, g Bret s 2

T4 pog = 3 (mod 4)

Let a € & be such thata = b% + £2, where

b, e £ #\]0}. Then o cannot be wrilten a5

I. pd?®, where d € Zand p is & prime with

= 1(mad 4)

2, pd?, where d € 2 and p s a prime with
p=3(mod 4)

3. pgd?®, where d € T and p, q are primes
withp = 1(mod 4),q = 3 (mod 4)

4. pgd?, where d € i and p, q are distingt
primes with pig = 3 (mod 4)



Unit-3

1.

a1.

B =((x;y) € B /x* +y* = )T
€ = [(x,y)/x? + y* = 1} T4 797 [ R g
7w R AT A 5 P wees

FAAATRTH (minimizer) &
il = [, (v + vi —2fv)dxdy +
I (v* — 2gv)ds.

g u e # 8 R 8
L—Bu=f, S4u=g
Zoaw=f,
3 A= E=H
4 du=,

gt 22 affapdt et fr @

-(x,:.r] € ¢ W T Faafr saswer B

LetB = {(xy)en—;x%yi-sl}ml

C = {(x,)/x* + y* =1} and let fﬂgh
continuous functions. Let u be thy minimr
of the functional

Jiw) = ffy (vf +v5 -
Jo (v = 2gv)ds,
Then u isa solution of
I —du=f, E-Ht =y
2. au={,
3. =Au=f,
4. du={,

2fv)dicdy +

ﬂu S
o E

whe-r: — dr:nmeq the directional derivative ol

win the dtr:n::lmn of the: autward dmwn

normal t (x,y) € €

T v = Jy [{}'-'(x]}-z + (y' =)’ ] dx,
gL y(0) = 1AUT y(1) = 2 & ada =T
T A
|, Tram = (extremal) y & 7R

y € CH([0 ANER(0,1])
2. trar = (extremal) y & 55
y € ([0 ([0, 1h)
. 29T (extremal) y €1([0,1]) 732
4, 77 = (extremal) y £2([0,1]) T

e

4-B-H

25

daz

92,

93.

Consider the functipnal

i) = e [0/ 0)” + (' ()| dx, subjeet
to y(0) = 1 and ¥(1) = 2. Then
1. there exists an extrenal

y € C*([0, IDAEE(10: 1)

2. there exists an extremal

y € €0, 1NEH([0.1])
3. every extremal y belongs to cHjo.1l)
4. every extremal y belongsto €*(10, 1)

FHTHAR HH w0

o) =5 [, xeto(o)dt = f(x) T R

F AT

|, FE T fi[=11] = (0,0) &
o o TTes g1

2. ik s [ = (-0 E
Forerin Ay et 39wrss A0

3. filx) =e*(1—3x?) ¥ FrE e
Fr

4. flx) = e (x4 2% +2°) ¥ P
g 2

mnsldér the integral equation
}—~j’ xe'p(t)de = f(x). Then
ﬂhrc exists o continuous fumction
 fi[—1.1] = (0,9) for which solution exists

&5 é‘iﬂﬁ exists a continuous function

f2[~1.1] = (—0,0) for which solution
exists
3. forf(x) =e(1— — 3x%), a solution exists
4. for f {x) = e~*{(x + x + x7), asolution

94. tq.m 1 ffem s e fver it %

:1] (Q.P) = (JZqe® cosp.[Zqe~“sinp),
aER

b QP = [:r'aﬂ»n p. loglsinp))

e} (@, f’}“{" gr*)

GE]

. e (o) AT (b) 3 Fw o EiAy A
g

. () A () ¥ FRT i AR
7

B () 7T (o) ¥ Ror s iewon AR
£

. mft A 2

Id

Sk

o5



94. Let (g, p) be canonical variables. Consider
the following transformations
8 (Q.F) = (/2q¢% cosp, 2qe~sinp),
a e R
by (Q.P)= {u;; tanp, log(sinp))
) (Q.P)=C(. ap?)

Then _
I, only the translormations given in (a) and
(b) are cananical

2. only the transformations given in (b) and
~ {¢) are canonical -
3. only the transformations given in (&) and
() are canonical
4. all are canonieal

95. y(x) FT y"(x) +2y(x) =0, 0 < x < e FT
AT ATCATAT ATT AT HE B W1 Yo (x)
T () + y(x) = 2 + 2,(0) = ¥'(0) = 0
¥ WA A

Ly (x) 5 sfefmars ga #

2. yalx) ® safefermas v §

3.y (x) ® it frarrs g §

4. ya(x) ¥ i ap

95. Let v (x) be any non-trivial real valued
solution of ¥'(x) +xy(x) =0, 0 < x < .
Lt yz{xj be the solution of )+
y(x)=2x*+2,(0) = ¥'(0) = 0. Then
1. ¥y(x) has infinitely many zeros,
2. y3(x) has infinitely many zeros,
3. ¥y(x) has finitely man}- zeros,
4, y5(x) has finitel

96. FHIFT y"(x) + a@VE) =0 71 ' a
7, AET ax) T B :

T Mx}wmmm‘mwﬂﬁw
FO A1 AT T ST W

@1 (0) = L,p1(0) = 0, ¢2(0) = 0, P2(0) = 1.

Wiy ) AMX oy 14t b, 7 At 1,

GES

. Wigy ) =1

2. Wigy.¢y)=e*

3, P (T) + pi(T) = 2 972 H vk wwws
HHTRT FT T % G A A = 2

4. ¢ (T) + 3(T) = 1 72 & of smww
AT FT AATEA T AT S
AT 5 7

4.8-H

96. Consider the equation ¥"(x) + a(x)y(x) = 0,

a(x) is continuous function with period T, Let
y(x) and @y (x) be the basis for the solution
satisTying
$:1(0) = 1,0:(0) = 0, ¢h2(0) =0, $3(0) =.1.
Let W{¢1, ¢2] denaote the Wronskian nF¢1 and
fﬁz
w{¢lr &2} =1
2- wi@ii ¢1} =g¥*
3. ¢4 (T) + ¢4(T) = 2 if the given
differential equation has a nontrivial
periodic solution with period T
4, ¢1(T) + ¢3(T) = 1 if the given differen-
tial equation has a nontrivial periodic
solution with period T

. [:R— RF AT Rfies s o f

fx) =031 3l F=w aft x = +n? i

m € N, wrEfine s et a7 e s
YO = f(y()),(0) = yo. 7T TAHF

-7 7w &

'|". ;,;:gjsﬁnsmg,mﬁyu EmF fm

2, Rt oft y, € % v, B ey, >0
Efmftce R¥ P () < My,
3. WAy, € R & B v g avafrag 2

4. iﬂbf‘.&anlja’(r) —y(s) =2n+13f

YoEM . (M+1)¥)n=1.

Let f:R — Ik be a Lipschitz function such

that f(x) = 0/ifand only if x = +n? where

n € N.. Consider the initial value problem:

y'(t) = fy(t),¥(0) =

Then which of the following are true?

l. yis a monotone function forall y, € R

2, for any yp € I, there exists Ml*’n >0
such that |y(t)] < M, forallt € &

3. there exists 2 y, € IR, such that the
corresponding solution v is unbounded

4. SUPLserly(t) = y(s) =2n + 1if
wEM.n+1)Hn21



98, (x 4 y)azy + (x— ¥)ezy =27 +y* 5

T a2 = 2(x,0) B

| P2 +y2 + 222 —xy) =0 F=3 '
e B

2. Pl —yl—a2t 2t = xy) =0 ==
e F oW

3, Flx+y+zz—2xy)=08=C
v F O T

4 Fxd =y — 2tz - 2y?) = 0 7R
€ wad FF

98, The general solution 2 = 2(x.y) of
(x+y)zzg+ (x —Pzzy = =xZ+ytis
I Flx? +y2 + 2225 = xy)=0for

2

arhﬂrury L"‘ function F

Fla?—y*—z% 2" = 2xy) =0 for

arbitrary €' funetion F

3. Flx+y+zz—2xy) =0 for arbitracy
'C? function F
3. Fix? —y* =27 z—2x"y*) = 0 for
arbitrary €* Function F
1
Purgs =0 me@mx O
w03 =ulm ¥l = yE (0.m)

ulx, 0 = 0,u{x, ) =sin(lx),

B =

FFAu, T4

. max{u(x,yp0 sy s n}=1
- g, o) = 155

99, Let u be the solution of the problem

A

it

a‘;;*i-@ =0, (xy)el0, )= @,
uf,y) = ulm,y) = 0. yEL0,m),
aulx.0) = 0,ulx,x) = sinf2x), 2 ELD,ir)

Then

I
2

3.

4.

4-B-H

max{u(x, ¥30=x,y =< r}=1
w(xg: ¥o) = 1 for some

(X, ¥o) € (0,m) % (0,m)

ulx,y) = =1 forall

(x.y) € (0,m) x (0,7)
minfu(x,y):0 =y su} > -1

27

mn.'aﬁr

f £ dx = ahf (=) + b/ (0) + ahf (k)
+ch*f!(=h) —ch*f* (k)

# sy 2P oA A F T a b, e FAE
b 3'-&5'h-1h'-c 15
¥ oo BE. .=
2_.: ﬂl-ﬁlb-lﬁlc-is
e e e e =
3. u“15|b'- 1'5 IE_'IE
3 —16 =
e AT

100, The villues of @, b, c so that the truncution

* error in the formula

[[ eyt = anp- + 41 0) + ahf )

+ch?f{(=h) = ch*['(h)
mmmu‘ﬂhm e

% _ 1
1. u=-—*—- = AT
B :“‘ -
;}‘u'—.m*b T T
- e =i L
‘}'ﬁ- b T 5
4 o e TOE e =L
el F_ b= F T
101, wfiEEr X tax+b=0 W | IR
%%Wgﬂamﬂﬁtﬁxﬂw
1 . 7 v s e o 2, 7 e
#&mmﬁﬁwaﬁmﬁgﬂﬂ?

101,

‘“’*‘”’ P a2 el > |4

1. Xpar =

xh kb p
2= _Jr. nﬁlﬂl =1

3 gy = =g TRl <IB]

ahah

—"—-.._—-

4. Tysr= 12 2|al < la+p]

Consider the equation x*+ax+bh=0
which his two real roots a and fi. Then
which of the following iteration scheme

converges when xg is chosen sufficiently
closetoa ?
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1 Enes = =222 i o] > |
% Kugy B _*5;'*, ifjal > 1
3 Xy = = W el < 1B
4 X =~ iralal < a4+ fi
102, by
a*u  #*u
F=F. {I,t]E.ﬂKEn.“ﬂ-
ur, 0) = f(x), xeR,
e (x,0) = g(x), xER

HEEA U AT

e g T O3 (W) 7 i wa Free afiahdt
W e £

M x< 0% f(x)=gkx) =0,

(i) x>0FMUo< flx)=<1,

(i) x > 0F A g(x) >0,

() J; g(x)dx <o,

T frem & S99 & e wdt 7 _
ulx,t) =0 a4t x gﬂwryﬂkﬁq
B x (0,00) 97 u THaZ 2

ulx,t) =0Fa W x+t<0

ulx,t) =0, x +t> né‘fﬁ'ﬁql'@ I

1.
2.
3.
4.

¥ (x,) ¥ form

Let u be the solutio

102,

2*u  A*u .
'E'Fz'é}_zr {IltJEnK{nlmgl
ufx, 0) = flx), XER
ug (x,0) = g(x), xER,

whene £, g are in £* () and satisfy the
lollowing conditions.

(i) fix)=glx)=0forx <0,

(#) 0< f(x) = lorx >0,

(i) glx)>0forx >0

(iv) [ glx)dx <o,

Then, which of the following statements are
true?

4-B-H

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

u is bounded on R % (0, 0) ,

ulx, t) = 0 whenever x +t < 0
ulx, t) = 0 for some (x, t) satisfying
x+t>0

b

Unit-4

103, =% = 797 § a9 wan

L) =10<x < 1754

Llx)=1+cos(2nx);0<sx =<1,

2T AT 37 FT 5 i it Y awer o

Ferme e o w2 it i o

mifrEar aE fl Bedasaaaf

I 35 FrefiTaT v wEe A af ) #
?ﬁﬁm%uﬁt:e&.%

2. 9 - # argfEE gy i F T
#’lﬁ%'rﬂrﬁwrﬁrﬁr‘%
ﬁﬂwmmﬁwﬁm#
a1 e £ sfawa 2

A, hm%mmﬁm
m#’d

103.

Consider a classification problem between
twor classes haying densities
filx)=1,0=< x< Land
f2(x)=1+cos @nx)0<x <1,
n:smweiy Assume that the prior
probabilities of the two classes are equal.
Which of the follewing are true?
I. The Bayes classifier classifies an
observation to class-1 ifx € G.%)
A randomly chosen observation from
class-1 is misclassified with probability 3
. A randomly chosen observation from
class-2 is misclassified with probability

n-1

2

i
. The average misclassification probability
of the Bayes classifier is %
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104,

105.

4, Ywon T mﬁ:mm

Vo Your= ¥y ~lfod, N(ua?) WH 58T o
FAT o FETT 2N, Vo, Yy HA 0 wrdy
¥ UE OSRSWR  (ujup e, u,]  UH
Yi, Yoo ¥y HAn AMEX ¥ SRSWOR
(vy v, 0] T AT FE Y =3 ¥ =
NY o st w0 % PR Fye = 220y
T Pyop = 5 Sy v F1foarfivg #% 77
ﬁwrﬁ-i‘r Fra-i 777 7
?wgmrh Yo, =, ¥y a7 wufaEy gy
N{N—t)
S R A
2. Pwor FT ¥y Voo, ¥y T TR ooy
e MR o

- wrrmﬁﬁ‘mm”‘”‘”ﬁﬁ
ot ﬂ-

Let ¥y, Va, <, Yy ~Lid. Ny, a?), whm#
and o% are unknown. Consider a SRSWR
[ty ug, s uy | oF size n from ¥y, ¥, <
well as & SREWOR {v; vy, -, v, } of size n
from ¥y Yoo ¥y To estimate ¥ =

= NT’ dﬂi'm' P = 2Zleqbly and

Puror = -21-1 V. Then "m 'ﬁf the
following are true?

I. The conditional variance of Py given
N(N=
b Yoo B s niml‘fm =7

4. The unconditional variance of Fippy is
¥ g
'l

get ot =T AT &, T Sz A T B
i | 7 3 97 ol i Coar D st 2
7 fearamy # e ooy feeds

1. #i g

2. W9E 2

4-8-H

B
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105:

6.

106,

107.

3. F-HTEMT (non-orthagonal) ¥
4, woft ‘weftir=dft Siziie vy siaeedta £

In a design with four treatments dnd three

bloeks of 2 plots each, treatments A and B

are allottéd to blocks 1 and 3 and treatments

C and D are allotted to block 2. Hence the

resulting design

I, is incomplete

2. it conneoted

3. is non-orthogonal

4. has all elementary tremtment contrasts
estimable

uHt gt F Ry # st o g gew)

¥ e 8 W T (huzard fate) A F

HIG (i, = qIETOT 21 T1F 39 w2 AT

ot 9 AT FATAC T § T2 A T qOre!

% 5% %o (havard functions) hy 79T hy 1,

A FEE AT a T 7

b ha{e) < hy(2) F9Y ¢ > 0 % Famy

2. ha(e) < Al e > 0% fao

3 by <dwdte> 0% B

A, h, TRTHEA 2 W ¢ & AT 359 gieAe
A

Consider a system with two components
M lifetimes are fid exponentinl with

aeard rate A. Let hy and Ay be the hazard
functions of the system if the components are
put in series and parallel, respectively. Then
which of the following are true?
I hafe) < iy (t) forallt > 0
2, (0) <4 forall 6> 0
3. () <Aforallt>0 .
4.y isastrictly ingreasing function of ¢

ST FET AT A % 1000 R wo
m@#&mmg.a‘r%ﬁ | BT
S0% 1 @i Sftw go safe Sl
BT 308 =i g0 A@fE FiET wE g
AT | T 10% T i srafE et O
BT 20% wvstter Sifvs gem =T &
ATAT F qETT © mAwAT 0.4 T4 =99
g it wrfirar 0.6 1 it SR S
sl = % o A8 2 =anfen

1. WAt 1H = 1000 79T T 1| 7 537 T34
2. Wt L s A ey S A £ 1000



3, s gl 7 %, 500
4. % 600 F | T AT 5 400 FAT I E

107. You want to invest Rs. 1000 in companies |
and 11, If the market is good, company | will
declare dividend of 50% while company |1
will declare: 30%. T the market is bad.,
compuny [ will deelare 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 inyestment that maximizes expected
dividend is

1. Rs. 1000 in company land all in
company 11

2, Nil in company | and Rs. 1000 in company
Il

3. Rs. 500 in cach of the two companics

4. Rs, 600 in company | and Rs400'in
comprany |1

108. 3R =7 A ATHT o MM | i T e
F41 0 ¢ > 0 % e 7 (e wfEfe)
FETHAT i dw m%wzﬁ:ﬁwkﬂ{&
TTEH FT ST AWA S, 7| A, =“‘5ﬁ;.
fireaet STTHe 5 418 WFIT HHA L, e

By = Sy,i — t, T ¢ H FTF ATA &

Fry wefraTTer 21 A Frer # & A-E we

&

I A ez agfesad

2 E(4) = 1/4
3. B, smfras

-1 E(B)=1/3

108. Consider an MiM/1
A Fort >0, let Ny be the number of arrivals
upto (and including) £ For ke 2 1, let 55 he
the arrival time of the k=th custonrer. Let
Ap =t — Sy, be the time elapsed afler the:
last arrival and B, = Sy ,; — € be the
waiting time from £ to the next arrivil. Then
which of the following are true?

I. Ay is an unbounded random variable
2. E(A)=1/4
3. B, s an unbounded random variable
4. E(B,) =1/

4-B-H

g

30

109, mﬁ‘n%wmmﬁmaﬁﬁgﬁﬁqﬁ
mﬂﬁmﬂh-“f-xn *FW“TWE‘T
T SETHTR () — ( ATEE ST S 2

Forem i it P o AT Q — @ TR ¥
T B 6 suE £ () srEr )
1. #ftzr(s, 1)
2, FAOqTETH (1)
3, wEEAT (0. 1)
4. TOITEAT (1/2)

189. Suppose anormal ) — @ plot is drawn using
@ reasonably large sample xy, - , X, from an

unknown probability distribution. For which
of the following distributions would you
expect the @ — @ plot to be convex
(f — shaped)?
I. Bew (s, 1)
2. Exponential (1)
3, Uniform (0, 1)
4. Geometric {1/2)
10, (X n = 1) 7 X Fefy sy s fR oz
A 97 f wi B X, AR
Mwﬂmﬁﬁmm Forvey o &1 ST
e &7
& E’fﬂ#xrﬂ*}ﬂ 0
2. PXysx) > PXsx)afixeR
3. mﬁd‘ﬁm Xy = X)) =0

4, mffsar | E g X, - X =0

16 (X,n = 1)and X are modom variables ona
profability space. Suppose that X, converges
to X in pmbmllrg Which of the following

are true? i
L. E(IX, ~X[3) =0
2. Plg=x) 32 P(X=x)forallxER

3 B (Mn(1,[X, = X[)) =0
4. Xy — X| = 0 with probability |

111, TOTTRT 9% 0 HT JAiie angiead g6 7
e ¢ FEf g oEeaT | A AT — 1
FET {4 1 o3 7w 6wy andt 2
ma Fer & &1 i & 72 80
. arafee awm serad §
2. "rgieEF GH FAAEIUY (irreducible)
£
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112,

3. argfers aww geg e (null
recurrent) &

4. FTETeaE AW MATCHS AL (positive
recurrent) &

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

2. The random walk is irreducible

3. The random walk is null recurrent

4. The random walk is positive recurrent

sraeqr ATR {0, 1, 2) AT HEAO Ay
01 2
LG
0 (38 &
P= 7
1 = -
13
z 413 2
\z2 8
aret wrETE sweT 9 B w6 T e
& W & w17
L My P =0
2ty P = i PSR
3 "mﬂ—w:r F;E;] _"
4 limpas pip =3

Consider a Marko

0 4N
p= :
1 4

1

2 \a

MM P =0

2 limye P = limgoe Phy
3. 1iMyaen ﬂ’:%
4 NiMpei 7Yy =3

4-B-H

113.

113

114,

114,

115.

XY FT i d BBz (n, p) Avgiems =7 /)
fraadasmang

I. X 4Y~Bin(2n,p)

2, (X, Y)~=gT= (2n; p,p)

3. Var(X =Y) = E(X =Y)*

4, Cov(X +Y,X=Y)=10

Suppose X, Y are i. L.d. Binomial (n.p)
‘randam variables. Which of the following are
true?

l. X+ Y~ RBin (2Zn,p)

2, (X.Y)~ Multinomial (Zn; p.p)

3. Var(X —Y) = E(X = Y¥)?

4. Cor(X+ Y, X-=Y)=0

a9 Xy, Xp LidN(0.6%) &8t
a*(> 0) 79T 21 o* ¥ AT sirwere ¥ o
4 g AT

(= CEn P Ca>0mn 2 1}
TR frad @ S aa s

I ot T, AR e, =
2, A FRT, Pt aRc, !

3 G F BT, A AR, = —

n+l

4. T, ¥1 MSE Apradtea € a2 C, *m

Let Xy, X, - be i.i.d. N(0,0%), where

_@?(> 0) is unknown. Consider & class of

estimators

{T =C, Zx, C,>0m=1

i=1
for . Then which of the following are true?

1T, Escnnﬂsmntfﬂ‘n‘zlfcn=_-—
2. T, is unbiased for ot il C,
3.y is eonsistent for a2 if C, -—L

n+1
4. MSE of T, is minimised if Cy 1

=]

Xy Xy 1 i.d. anafems 57w e
pd.L

2(6 —x)
fn{x1=["_e=_' gaysst
0, AT
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16,

32

Hpf =25 ez M0 =3Fvhem 5 116 Let §y be the square region with four vertices
Farm et v st o (8.0),(0,8),(=8,0) and (0, -8), where
T |2 Hy 31 eftare 7% 2 ohv 8> 0 is unknown. Suppose that () foflows
FEa At max (X, X} <1 the uniform distribution on S5, Which of the
TEAT 21 1, w1 R 5 7 @ following statements-are true? .
S arh 2 ' I, X-and ¥ are uncorrelated
max [Xy. Xp) = 1 2, X-and ¥ are independent
i L= 1,2 F o zrde | i 3. [X] +|¥| cannot exceod
AT AT v 41 3¢ aor &1 ok £ 2 4. 185! ) and (§2) are two observations

L. wrfsgor | 2 0,05 Frae a T

2 ay+a=1 drawn independently, then the maximum

likelihood estimate of 4 is

3 R 5
fevaer 2 Ftha max {lxy| + el gl + |yal)
4. o | smfEa 2 - ‘
Let Xy, Xy be {. i d. mpdom variables with U7 AR X, Xawvr, Xory (0> 5) FT097 4,
palf a7 Bt padf fy ﬂﬁazm (bounded
”J_'zf‘?;ﬂ. Dories suppart) AT 21 74T 0 ¥ T Tt 2
plx) = 5 ] S Ifﬂ "i.x{ij e {Xfﬁﬂ“ﬁ-}m“
: : KXo Xy Koy W FH famsm i s &
For testing Hy: 0 = 2 against Hy: 8= 3, the, 3 A1 7 F war &
fallowing tests are sugzested. Xy — BF4T 8 — Xy % g de
Test 1:Reject My it and only if ﬂJE;:: —~ G THT &= Xy ﬂeﬁﬁ.gmm
max (X, X} < 1
Test 2: Reject Hy if und only if 30X FTeT 0% wrive awfia &
Lﬁma:;:x:p}l'zg = lhﬁh . l} 3 ; Xy -‘T{:n-k}] adft k=12 0%
@; denote the pro HI:) m o N
for Test £, § = 1,2. Which of the following o e
are true? . : :
I, Test | isalevel 0,05 test 7. Bt X X, -, Xanos (n > 5) be iid, with:
2. @y + ap=1 pu.f fg, which is symmetric about 8 hauing

bounded support. et Xm S Ay s
X ganzay bethe oiderstatistics of the random
variables metg. Which of the

15 a.rF 0

3. Test 2 is unbiased
4. Test 1 s unbiase

Qo

G1aT (ollowing slﬂ!?:rﬂ.pn rreet?
S I Xigy= 6 and 6 — X4y have the same
(6,9).(0.), {=0,07'™ distribution
§ > 0 9=77 21 77 T (X S‘g'ﬂ'TﬂF 2. Xeyy— B and 8 — X5,y have the same

‘distribution
Wﬂﬂﬂﬁﬁmw;‘q fre s A
9 ¥ o £ 3. ET: uu;[l;i.dl'nmurn.nf.ﬂfm is symmetric
l. XWFW% 4, EIXW)+X{1'11-—J;-3|F5 same for all
2. XFY =R P o e

3. 1x1+_|trpmrmﬂ # i w5t g :
X2 -

4. af2 (y:JW (y:) = w9 A g U8, X S 5291 § p-few (p > 2) dz W

= Wi 2, 79 6 F B g WEt E(X) = p @ Var(X) =2 & a1 fam

v s v i 9
mii."l:ﬁ‘t‘lvl*}. |a[x | 4+ 1y} I E(XX") =%+ pupt'
L Yale X2 i 5 {rx} N n’j‘+ e {ml

4-B-H
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1n9.

119,

. E(X-w'E(X-w)=p
4 PIX-wEt (X -wy 2] sk
t=0 %R

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

with £(X) =  and Var (X) = L. Which of

the following are truc?

I, E(XX") =X+ py'

2. E(X'X)=p'n+ trace (L)

2E((X - (x-w)=p

4, PI(X - @)E7 (X —p) =t 5,_1.
fore#0

(logistic regression model) e F=rre =%, srgi

T AT (log odds ratio) ¥7 sia =

BoTOTEH f; Blx=08uTx=~197

1 FRET F SATTATAT T ST T Hi
s STy = 1 d9T x =0 9T WEEAAT F &6
FATITT F9T ST AT 75 7 A e
¥ Aaaad

T =

2. T]_Tz =1

3. TyTy = effe

4. TyT, = el
Consider & logistic regression model with a

single regressor x, where the log odds mtio
hﬁs intercept iy und slope #,. Let T be the

that when x =
ratio of the o
that when x = ),
true?

I, T1 = T;

2 TiTI =1
3. TyTy =efo

4, TyT; =eht

4-8-H

$/06 CRIEM9-4 BH-3

120,

120.

WA B8 by, ba, =+, byg ~ L.4.d. N0, £2) T90

by by, b AERT ST (= 1,2,-,10;

f=1,20 0B gy ~ i i doN(0,0%)

gl -.-t'”=b;+£” groais %9 0% ¥

e T a0g, aiaaste (statistic)
=TI VI X

1. s 2

2. n - co % HTE AAT E

3, AT e FAR AA od 12 =0

4, 1 — o FATY €T 2, T A9 "

=0

Lt by, by, -, byg =i, 1.d. N(0,t%) and
€1y~ I'.'I.d, N{i}.q‘} fori=1,2,,10;
f=1,2,-,n, independently of

bl.b: hm, Dﬂrl'lﬂ;i'” —b,f-l"E” As an
estimator of o2, the statistic

is
I. unbiased ;

2. consistent as n — o

3. unbiased only when r* = 0

4. consistent as n — o= only when % =0
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