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MATHEMATICAL SCIENCES - 704

Exam Date 28-Dec-2023
Exam Batch 09:00-12:00
1) PART A
Question No. 1/ Question ID 704013 Marks: 2.00
Which of the following powers of 3 is the largest factor of
1X%2xXx3%4x..x308
1. 31[]
2‘ 313
3' 314-
4. 3o
fa=ifoiea 3 & arder § &
1X2X3X4X ..x30 FH G«H F37 AV Hled-AT 672
1' 31[!
2. 3%
3 39
4. 315
O 1
1
O 2
2
O 3 (Chosen Option)
3 (Chosen Option)
O 4
4
Question No. 2 / Question ID 704014 Marks: 2.00




Four students Akash, Bikram, Ramesh and Dewan joined a college in 1991,
1992, 1993 and 1994 but not necessarily in that order. Each student joined one
of the four departments, viz. Physics, Chemistry, Mathematics and Biology. No
two students joined the same department. One of those who joined the college
before 1993 joined Chemistry. No one joined the college after Ramesh. Dewan
joined Physics. Akash joined one year after Dewan but didn't join Chemistry.
The student who joined in 1992, joined the department of

Physics
Chemistry
Mathematics

Biology

ar faefdal 3D, OHA, W 3R fae A wE Hwiesd H a¥ 1991,
1992, 1993 X 1994 #, Fhq mavas ¢l f &l & &, yaw oA 93
¥ el v @ 811 a¥ 1993 & Jgd WA oA arel H W HhlS ThH @I
e & et Y & ward B & o s # gdyr a@r A qae
Hiforer =i @ S8l 3R A S & 1 av a1 gaR forar T e
faeier | 180 31l 1992 & waer oA e [@eardt e & | Ss1 87

Bwn

1. #ifos faa=
2. WA @
3. droa

4. g A=

1 (Chosen Option)
1 (Chosen Option)

O O O O

AP WOWDNN

Question No. 3 / Question ID 704020 Marks: 2.00




Consider the equation 3* — 3¥ = 3*. A solution to this equation with x and y
integers

satisfiesx > 4, y > 4
satisfiesx > 5, vy > 3
satisfiesx > 6, y > 2
is not possible

FHIEIOT 3 - 3¥ = 3' W AR H| 30 FHAEOT F gl x IR y F i
Bl T

s thc¢{d|%x}4,y}4

N =

AT FAAT g x >05, ¥y > 3
AT Ll ox > 6,y > 2
THT ALT &

e N

Question No. 4 / Question ID 704003 Marks: 2.00




When an alarm goes off, policemen X and Y chase thief T, on foot and on a
cycle, respectively, along the same straight road. Initially the distance

between X and Y was 4 times that between T and X. If X runs twice as fastas T
and Y rides twice as fast as X, then

X and Y will catch up with T at the same time
X will catch T first

Y will catch T first

Y will cross X during the chase

mﬁuﬁmwwﬁﬂmﬁxmv IR T & oSl UF & el J5
W FAT Yoo AR FRhel W Hld 81 HRH AXAR Y& &g F gy Ta
X & & #1 gl F7 4 90 A 3 XF Afq TH R § 3R YA X
r aifer 7 g &, 9

B b

1. T & X3T YUx & gAT gHed
2. T& X9l Tehgel
3. T YIga ThseT
4. dIST I §T XH Y IR FE

o O O O

A DA WOWNN=2=

Question No. 5/ Question ID 704017 Marks: 2.00




Two cylindrical candles have unequal heights and diameters. The shorter
lasts for 13 hours and the longer for 9 hours. They are lit at the same time and
after 5 hours their heights are the same. What is the ratio of their original
heights?

1. 132
2 13:18
3. 9:13
4 v5:3

el SoATPR AHSAT T 396 d oA1H [Hedl U AT &l DI arer 13
HE dd STodl & AR Wer drell 9 HE T Siedl &) 376 UH & §FHT W
AT ST § 3 5 "el & ueErq 39 Idsdl Uh JAE @ Sar #
3T A FASAL F A FIT g2

1:8
18 18
13

V5 3

e N, =N

O 1
1

O 2 (ChosenOption)
2 (Chosen Option)

O 3
3

O 4
4

Question No. 6 / Question ID 704002 Marks: 2.00




Two rectangular pieces of land both having all sides and diagonals in whole
numbers in metres have areas in the ratio 4:3 and the smaller (in area) piece
has diagonal 41m and one side 9m. However, the bigger piece has a smaller
diagonal. The diagonal of the bigger piece is

Y= #9
2. 29
3. 32
4. 34

& IR FAE & gwel, faad aat & et ged sy fawor der &
QUITE &, & &% 4:3% Ui F § IR (8% #) BIE ghs & @0 41
AT AT T Yo 9 AR Tl JU, TF ghs & Tdwor e €1 a8 ThE w
fereRut &
25
29

32
34

B L P [
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Question No. 7 / Question ID 704016 Marks: 2.00




In the figure AABC and ABDC are similar.

Then BD = ?

8.0
7.2
7.5
6.0

1
2
3
4
few v @3 # A4ABC 3 ABDC AFT £

O O O O
AR WWMNN -

B

Question No. 8 / Question ID 704005

Marks: 2.00




Consider two 24-hour clocks A and B. Clock A gets faster by 8 min and clock B
gets slower by 12 min every hour. They are synchronised to the correct time at
05:00 hrs. Within the following 24 hours at a certain instant clock A shows 15:12
hrs and clock B shows 12:12 hrs. What is the true time at that instant?

1: 13:48
2. 14:00
3. 14:12
4. 14:36

gl 24-uct arelr gEal AT B @ AR &1 U3 A Ul Her 8 e a= @
St € 3R g3 B ufg ®er 12 fBee el 8 S &) 36 05:00 I Ter
g & o Jogmiion R S1ar §) 3T 24 geh & usr AR s W
15:12 =7 31T HEr B3 807 WY 12:12 9= 2RTdT &1 39 &707 JEr §AT F
&?

13:48
14:00
14:12
14:36

T 0 N

O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

O 3
3

O 4
4

Question No. 9 / Question ID 704004 Marks: 2.00




In a grid puzzle, each row and column in the 9x9 grid, as well as each 3x3 sub-
grid shown with heavy borders, must contain all the digits 1—9.

8 4 916 |5 |3
6| 4|2]8 i
718
7 5 4 | 2
o
8 4o 6 1
6
1 4 17 |3 |86
27 1 315.6|8]1. |1

In the above partially filled grid, the square marked “?" contains

oy g
~NowN




tF Fard ([3) ool #, 9x9 & Hare () $ir vds dfea 3t &&w 4,
TTU-E1-9TY, 3x3 F YA 39-Toltd folee IMer (@3 & S a1 a7 g, &
1-9 d& | 3+ gl Afev|

8 4 916 |5 |3
6 |4 |2]8 7
718
7 5 412
; g e
G4\ 6 1
6
1 4 17 | 3|6
¥ AEEELAl ¥ B

il ¥ X dare (13) #, 2" AU aror 39 A7 3F §

e N =
~NoO W

o O O O
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Question No. 10 / Question ID 704007 Marks: 2.00




Train travel time between stations A and B is 39 hours. Every day a pair of
trains leave from Ato B and B to A at 6 AM. If the service starts on a Monday,
on which earliest day will the same train rakes start the journeys again from
their original stations?

1. Wednesday

2. Thursday
3. Friday
4.  Saturday

ar ®AT AR B F &g IS &I IET & 39 ' g1 {eenfsar fr e
ST wfafest A® B &I 3R B ® AN 3R FaF 6 &1 dJeldl ¢l If Tg Aar
U AFHaGR A A 8l &, af 3197l I & BT 3581 teensdr $r Sar
9 H Iided T W Gat I IR FM?

1. uUERr
2. geEdfdaR
3. hER
4. AR

O 1

1
O 2 (ChosenOption)
2 (Chosen Option)

O 3
3

O 4
4

Question No. 11 / Question ID 704011 Marks: 2.00




From a two-digit number, the sum of its digits is subtracted. The resulting
number is

1 always divisible by 6
2. always divisible by 9
3. never divisible by 4
4

never divisible by 5

UF -3l T T&AT A, 3T 3ehi & AT I GSiAT AT g1 IRomHEr J&ar

1. T 6 ¥ {HeT T

2. g9 W T R

3. Ffr 4 o Rarsg =8 &

4. w3 off 5@ Rarsw A5 E
O 1

1
O 2 (Chosen-Option)
2 (ChosenOption)

O 3
3

O 4
4

Question No. 12 / Question ID 704010 Marks: 2.00




Sets x4, X, 1, X300 @nd ¥4, ¥5,** , V150 have means zero and the same standard
deviations. Which of the following is the ratio of ¥,}°° x7 to ¥1°° y? closest to?
1. 1 =00

2. V2:43
3.
4

oW

2
4:
Hﬂﬁzﬁ- xl.xz,"', xlnﬂ 3'ﬂT}'1._]fg,-” ' }'150 a’T HTU!T QFT % B'ﬂT Eﬂaﬁ- 3-7 m
fgee w1 i 1 2ty WeaEe Feeea & @ R &
fAead %"?

Bwn =

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 13 / Question ID 704008 Marks: 2.00




In a family of four, the engineer is the son of the chemist and the brother of the
teacher. The chemist is the wife of the lawyer and the mother of the teacher.
Which of the following conclusions is necessarily true?

1.  The teacher is the sister of the engineer.
2. The teacher is the son of the chemist.

3. The lawyer is the father of the teacher.
4. The lawyer is the brother of the teacher.

IR FiFdAl & Tk IRER A, $SAE WREae & 99 & AR 3eEqqs Hi
S ¢ IS dehlel @l ool ¢ 31 eI &l AT ¢ Tafaf@a # @
Fla-ar Ty FARgT T F3 22

HEATIH SSllAIT L F6 ¢
AT (HEA A $T 97 ¢
gehIer EATTH &1 [ar &l
RIS ETTSF & IS &)

O 1
1

O 2
2

O 3 (Chosen Option)
3 (Chosen-Option)

O 4
4
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Question No. 14 / Question ID 704009 Marks: 2.00




In a queue each woman is preceded and followed by exactly two men. A
particular woman is positioned, from among the women, fourth from the front.
The woman's position in the queue from the front is

gth

10t

14th

{2th

U HAR H Ycds Afgen & H@ AR 9IS S a7 87 & FAfeenstt #, T
AR FaR F e Ay G ' @ 1 e Y ¥ Fax & 39 Afgen
& FUA &

LD Nt

g ar
10 ar
11 af
12 ar

e e o =

O O O O

(Chosen Option)

1
1
2
2
3
3
4
4 (Chosen.Option)

Question No. 15 / Question ID 704006 Marks: 2.00




Average monthly expenses (in rupees) incurred by a family are as shown in the
chart.

Incidentals, 6000 >

r

P, 8000

SO

Clothings, 4000
Recreation, 3000

What is the value of the central angle corresponding to the amount spent on
recreation?

I 112&
2. W°
3. 14°
4. 15°




T IRER & HEd Afls T (§9F H) F °9¢ F AR &

Incidentals, 6000

P, 8000

Clothings, 4000
Recreation, 3000

3mHIE-wHle (recreation) T Y I WH & FRT FAT HIOT F A FT

12°
13
14°
158

BwN ooy

1 (Chosen'Option)
1 (Chosen Qption)

O O O O
AR WOWWNDN

Question No. 16 / Question ID 704019 Marks: 2.00




The following 13 observations are molecular weights of 13 compounds (in
amu):

65,61,63,65,61,60,65,83,65,84,61, 65,62

Which of the following is true of the molecular weights?

1. Mean = Median < Mode
2. Median < Mode = Mean
3. Mode = Median < Mean
4. Median < Mean < Mode

A BF I 13 wetor 13 AN W0aF 90 (amu sHE ) &
65,61,63,65,61, 60, 65,83, 65, 84, 61, 65, 62

HVgs FART & o H=oad § 8 Sid-81 90T £7

1 :ﬂrrw:mﬂagw

2 mcagﬁE:mﬂ

3. EE?EF=HTEEEFT{HIET

4 H‘Iﬁfﬂﬂﬁmﬁl-ﬂw

O 1
1

O 2
2

O 3 (Chosen.Option)
3 (Chosen Option)

O 4
4

Question No. 17 / Question ID 704018 Marks: 2.00




Every day a child adds to her piggy bank the same number of coins as are
already there in it. If she starts with one coin then the piggy-bank gets full in 8
days. The number of days it will take to fill if she starts with two coins, is

1.
2.
3
4.

4
5

6
74

U gedl yidfesT 3aa & e 3R s @ Oaer & sae ggo @ & B
afe a8 U @ T IR Fcdl & @ oo 8 fgall # 31 Frdr g1 Ife a8

ar fleFhl @ 3RS FCAN € of ool HI S arel el Hr H@&Tm ©

1.

2.
3.
4

O O O O

4
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4 (Chosen Option)
4 (Chosen Option)

Question No. 18 / Question ID 704012

Marks: 2.00




Which of the integers 10, 11, 12 and 13 can be written as the sum of squares of

four integers (allowing repetition)?
3 [N
2
3.
4.

Only 10

Only 10 and 11
Only 10,11 and 12
All

il 10,11, 12 3R 13F7 & 58 IR Quiret & a9 & &9 # foar ar
Tl 8?7 (TR AHTAA &)

1
2
3.
4

Fad 10
Fad 10 3T 11
sae 10,11 3T 12

GE)

O 1
1

O 2
2

O 3 (ChosenOption)
3 (Chosen Option)

O 4
4

Question No. 19 / Question ID 704015

Marks: 2.00




In the following finite sequence of integers, how many terms are divisible by
their immediately preceding terms?

8,34,93,595999456,3,3,5,72399

o B
o ;s w

quitet & eifai@d aRfAd Aoll &, Frder 9g 3+ qid q@adi qal &
e 82
8,34,9,3595999456,3,3,5,7.2.3.99

e G Ry
» oA W

1
1
2
2
3 (Chosen Option)

3 (Chosen*Option)

4
4

O O O O

Question No. 20 / Question ID 704001 Marks: 2.00

Rounding off 4.58500001 to the second decimal place will give
1. 46

2. 458

3. 459

4. 4585

Y AT FAT 9 4.58500001 T tg!ﬁﬁ AT
1. 46

2. 458

3. 459

4. 4585

O 1
1




O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

2) PART B

Question No. 1/ Question ID 704022 Marks: 3.00

Let X be a non-empty finite set and
Y ={f~1(0) : f is a real=valued function on X}.

Which one of the following statements is true?

1. Y is an infinite set.

2 ¥ has 2/%l elements.

3. There is a bijective function from X to Y.
4 There Is a surjective function from X to Y.

A 5 X T 3R 9RfAT woe=a § aur

Y = {f71(0): f, X 9T &g ddias HAll arell Hed g}
o &¥aT # & Fi9 3§ §7

1. Y U% 39RAG §5=9F gl

2. Y & 2% 3aq gl

3. XHY H Teh Thehl ol Bl gl

4. XHY H tH AR B g

o O O O
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Question No. 2 / Question ID 704039 Marks: 3.00




Which one of the following is equal to 137 + 237 + 3%7 4 ... 4+ 88% in Z/89Z ?
1. 88

2. —88
3 —2
4. 0

Z/89Z A @&t & & T &1 137 +23743%7 ... + 88%7 & & §?
88

—88

-2

0

all o

o O O O

A D WOWNN ==

Question No. 3 / Question ID 704050 Marks: 3.00




Let X,,X,, ..., X,, ... be a sequence of independent and identically distributed

(i.i.d.) random variables having the common cumulative distribution function (cdf)

0, fx<h
I—ev%, xE§

Filx) = {

Define Y, = min{Xy, X5, ..., X}, Z,=vn(¥,—-5), n=12,.., and let Zbe a
standard normal random variable. Then which of the following statements is true?

1. limP (F<¥<3)=1

n—+0oo
F
2. Y,25asn - o«

d
3. Z,—> Zasn— w

4. lim P(Q <Z,<2) =®(2) —P(1), where ®(-) denotes the cdf of Z

=00

A & X, Xop iy Xpy, ... 1T FHTAT g B, (cdf)

0 afgdx <5
F :{ :
) =W es=/ aex>s

arel TcIa: GAeted (i.id.) Arefoash TN A UH Helshed ¢
I Y, =miin{Xy, X5 0., X}, Zn =M ¥ =5), n=12,.., & T Z TS AF
YHTHRT ATeloaF oY §, dd @95 $UAT H Sld 97 TcF &7

\ 1 c o
1. lim P 5«:};!{:5)_1

=0

P

2 V,25F8 n -
d

3: Z,—» Z9dn=w

4. lim P(1<Z,<2) =®(2) =d(L), o8I Za& cdf @ ¢() garr Afgse

n=—+00

S I g

O O O O
AR WWMNN -

Question No. 4 / Question ID 704059 Marks: 3.00




In a Latin square design, the degrees of freedom for the sum of squares due to
error is 42. Then the degrees of freedom for the sum of squares due to treatments
is

AW N
w0 o =~

fordlt Afesr 91 fBiser & Jfe & FROT F9 & &Rl & AT &y Hife 42 g
a9 3UgRT & FHROT O &F AT & v m@asy sife g

1.

= W N
© o -~ o

O 1
1

O 2 (Chosen'Option)
2 (Chosen'Option)

O 3
3

O 4
4

Question No. 5 / Question ID 704029 Marks: 3.00




Which one of the following statements is FALSE?

g
2.
3.
4.

The product of two 2x2 real matrices of rank 2 is of rank 2.
The product of two 3x3 real matrices of rank 2 is of rank at most 2.
The product of two 3x3 real matrices of rank 2 is of rank at least 2.

The product of two 2x2 real matrices of rank 1 can be the zero matrix.

e 4T # ¥ Fia &G 30T 872

1.

1
1
2
2
3
3

FIC (rank) 2 & &1 2x2 TCIE gl & AUAHA I FIC (rank) 2
grer gl

FIfE (rank) 2% @ 3x3 arEdfas HTYEl & IUEH I FIE (rank)
yias ¥ A 2 B 2

FIME (rank) 2% T 3x3 ARIaH @l & VD Bl HIE (rank) FH
H $ 2 g gl

HIfE (rank) 1 & & 2x2 aciide 3HTegg! FT AVABH g-3Tedg &l
"Rl ¢l

(Chosen QOption)
(Chosen Option)

4

Question No. 6 / Question ID 704028 Marks: 3.00




Let 4 = (a;;) be the n x n real matrix with a;; = ij forall 1< i,j <n.lfn > 3,
which one of the following is an eigenvalue of A?

¢ 1

i

n

3. nn+1)/2

4. nn+1)(2n+1)/6

A 5 A= (a;;) X1 n x n aEafas g & S8 @ 1<i,j<n & forw
a,; =i ¥l A& n=>3 &, a9 T & 84 @105 AHag0E e F4 g

1 1
2. n
3. an+1)2
4, nm+ DE@rn+1)/6

O O O O
WW NN ==

4 (Chosen Option)
4 (Chosen Option)

Question No. 7 / Question ID 704036 Marks: 3.00




How many roots does the polynomial
z100 — 50230 + 4021 + 6z + 1

have in the opendisc {z € C: |z| < 1}7?

) 100
2 50
3. 30
4. 0
dg4dqg

=

z100 _ 502338 1021° Bz 1 1

& faga afshl (z€ C: |zl <1} & TFas # £7

1 100
2. 50
3. 30
4. 0
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 8 / Question ID 704044 Marks: 3.00




Consider the Cauchy problem for the wave equation

0O EE £>0
== = U, =00 X @0, ;
at? dx2

u(x,0) = {e(' ¥,
0,

du
E{x,(}):xe'ﬂ, x ER.

Which one of the following is true?

1. tlim (5, t) =1

S ]

2. limu(5,t)y=2

f—=oo

3. limu(56)= =

—+00 2

4. tlim.u{S,ﬂ =

|

e FHTOT

—4 =0, —00 < x < O, > 0,

1
H(X, 0) — {E(-I_z}, X+ 0-
[]._ X = '3‘,

du 3
.- 0 =xc"y Y€ER,

& forw SRt ¥aEm W fdar R @@ & @ Fi9 a1 JF 57
1. limu(5,0)=1
2. limu(s,t) =2
3. limu(5,t) ==

t=+co 2

4. tlim u(5t)=0

WW NN 2=




Question No. 9 / Question ID 704054 Marks: 3.00

Forn = 2, let ¢, ¢,, ..., €, be independent and identically distributed (i.i.d.)
N(0,a?) random variables and

Yi=ia+i?a®+¢, E— N

where o > 0 and @ € R are unknown parameters. Then which of the following is a
jointly minimal sufficient statistic for (a,0)?

1 (X, Yy a 3 YT Y,)
2. (ZL@" . X 09000, YD)
3. (EHLYUZ YD
4 Lol 2 i)
n>2a& ﬁrtr, A @& €6, ..., 6, Taad: GHdRA (i.i.d.) N(0,6°) TETBH
o § o
¥ =ia+i@tFe ViRl .., 0
SR o> 0dTMa ER AT UEA 61 ds = H & (a,0) F o s
TgeFad: Aeuss gdica wfaeeis &2

1. (T % e, T i K)
2 (I, Y7 Ryl YL e
3. L, iv, YL )
4

iz Yo Ziea1Y:)

O 1
1

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 10 / Question ID 704046 Marks: 3.00




The cardinality of the set of extremals of

1
JIvl = f (y")?dx,
0

subject to

1
y(0)=1, y(1) =6, fydx=3

a

is

1. 0

2. 1

3. 2

4. countably infinite

y(0) =1, yA) =6 [;ydx=3 F 3t

1
i) B [ ") dx
0

¥ AP B FHEIT H V- §

1. 0
4
3. 2

4. IOUHEES: IIREAT
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 11 / Question ID 704032 Marks: 3.00




2-10
Forae R, let4, = (-—1 2 —1). Which one of the following statements is true?
0-1a

1. A, is positive definite for all a < 3.
2 A, is positive definite for all a > 3.
3. A, is positive definite for all a = —2.
4

A, is positive definite only for finitely many values of a.

=7
aEIRE.?I-Tﬁ-'I'Q'HIﬁﬁ?AE=(—12—-1)?’Iﬁ-’lﬁﬂﬁ’i‘ﬁ'ﬁ&ﬂﬂ'ﬁ'ﬂ?ﬂ'??
0-1a

1. ¥ a <3 & AU 4, gacA+ ARad gl
2. @M a>3% [T A, gacas RRET £
3. g a2 -2 F BT 4, dacAs @R 8l

4. U afSas @U A, Sacas @AfRag &, i gear aRfag 2

O O O O

AP WOWOWNN ==

(Chosen Qption)
(Chosen Option)

Question No. 12 / Question ID 704056 Marks: 3.00




The probability of getting a head in tossing of a coin is p, p € (0,1). The coin is
independently tossed 25 times and head appears 10 times. The Bayes estimate
of p, with respect to the prior Beta(5, 5) and the squared error loss function, is

3
1. =
7
3
Z: =
5
1
3. =
2
2
4. =
5

AT IoTaa 9 = 3 Wihar p §,581 p €(0,1) & % Fr 25 R
AT T H OIS o fowd 10 IR =& Jrar €1 qasest Beta(5,5) aum
afele e @ifer Helel & TIUET, p. FT &1 HHaS &

3
1. T
7
3
2. '
5
1
3. -3
2
2
4. =
5
O 1 (Chosen Option)
1 (Chosen Option)
O 2
2
O 3
3
O 4
4

Question No. 13 / Question ID 704042 Marks: 3.00




The smallest real number A for which the problem

-y"+3y=2y, y(0)=0,

has a non-trivial solution is

. %
2. 2
3. 1
4. 4

ey BT adias & A s o wae
&+ Tay “y(0)=0
FT Th HTO B o, Pl dl g2

= 3
2. 2
3. 1
4. 4
O 1
.

O 2
2

O 3
3

O 4
4

y(m) =0

ylm) =0

Question No. 14 / Question ID 704043

Marks: 3.00




The following partial differential equation

2 d2u . d%u 5 d%2u du du
LT | — A A B
dx? ar dy 4 ay? dx ady

1. ellipticin {(x,y) € R?2 : y > 0}
parabolicin {(x,y) ER%2: x>0, y > 0}
hyperbolic in {(x,y) € R? : xy #+ 0}

. @ N

parabolic in {(x,y) e R®: xy + 0}

4 a’u : 2%u 302 62u+au au_ﬂ
g dx dy y dyz  dx Ay

1. {(xy) ER?:y> 0} F fegivr ¢
2. {xy)eR2:x>0, y>0} § [Waaia=s &l

3. {(x,»eR?:xy+0} & FATRAAAS gl
4. {(x,y)ER?:xy % 0} H Waallda® ¢

O O O O
AR WWMNN -

Question No. 15 / Question ID 704053

Marks: 3.00




LetX, ,X,, ..., X, be a random sample from a gamma distribution with the probability
density function

14
— a—dx ..3 :
falp={g e X 1fx:‘::{]l
0, ifx<0
where 1 > 0 is unknown. Let T = X2_, X; and i be the uniformly most powerful test
of size a =0.05 for testing null hypothesis H,:A =1 against alternative

hypothesis H,:1>1. For any positive iinteger v, let y;, denote the
(1 — a)™ quantile of y2 distribution. Then the test 1) rejects H, if and only if

1. T2
2. T <z xiduss
3. T2 %aeoss
4. B 5% X24,095

A & WiAehdl gedcd Hore

14

ol S .3
f(xll): 69 -, S ﬂﬁx:‘-‘#ﬂ

0, gfiex <0

arel AT §ed H X, X, .., X T Tefess e & el A > 0 3FAd gl AW
& T=Y,% & au Aueoia 9R&eqar Hyd= 1 &7 depfeds IReedar
Hy:A> 1 & fa%ey waor & & fol HE o= 0.05 FT UH-§A=d: AFaad
qRToT § &1 A Ty, e o GeeHS 9UiE v F AT 42 deT 1 (1 — a)ar
fawres @Afdse wxar &1 a9 9d&or  IREFegar H, 1 T 3R saa a9
IFEFR ST e

i I > Xig,005
1 2

2 F < = X4g.095
1 3

3. T 2= X4005

A ol
4. T << Xas,095




O O O O
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Question No. 16 / Question ID 704035 Marks: 3.00

Let f: C — C be a real-differentiable function. Define u, ».: R*> - R by
u(x,y) = Re f(x +iy) andv(x,;y)= Tm f(x +iy), x,yeR.

Let Vu = (u,, u,) denote the gradient. Which one of the following is necessarily
true?

| 7 For ¢,, c; € C, the level curves u = ¢, and v = ¢, are orthogonal wherever
they intersect.

2 Vi - V.= 0 at every point.
3. If fis'an entire function, then Vu - Vv = 0 at every point.

4. If Vu - Vv = 0 at every point, then f is an entire function.

A & f: C— C T aEdas-3asaeda bed g6l v, v:R2 > R & vr,yER
& T ulx,¥) = Re f(x +iy) @WMv(x,y) = Im f(x +iy) arT GRHATNT &

A fF Vu = (w1, Javrar it Afese star gl & d | Fla-ar
W eha: Hed 87

1. ¢, GeECS T, S8 WH TR IGhu=c, dv =c;, Idese d &, o
difes g &l

2. UAF feg W Vu-Vv=0%¢l

3. afy f # iy $RSF woe &, a9 9% Reg W vu-vw =0 &

4. I 9AF Reg W Vu-Vw =08, dd f U&F §F 3ARF Gt g




Question No. 17 / Question ID 704040 Marks: 3.00

Consider the field C together with the Euclidean topology. Let K be a proper
subfield of C that is not contained in R. Which one of the following statements is
necessarily true?

1. K is dense in C.

2. K is an algebraic extension of (.

3. C is an algebraic extension of K.

4, The smallest closed subset of C containing K is NOT a field.

FiFas |IEATTh 9t 83 ¢ W @R | A= & € & 30d 39813 K &
S R & 3dfdse 761 g1 @0 F23 & § Fla A1 3magsd: I 872

1.  C#KTg= gl

2. K&FQ & aey @Er g

3. € &FK F fohy R_Aar g

4. K @ JdiaSe FA G € HIH BT Had 3udHcaY 8 A ¢

Question No. 18 / Question ID 704034 Marks: 3.00




Let f be a meromorphic function on an open set containing the unit circle € and
its interior. Suppose that f has no zeros and no poles on C, and let n, and n,

denote the number of poles and zeros of f inside C, respectively. Which one of

the following is true?

1. ﬁc%dz’:nﬂ—nﬁ+1.
2! %C[Z?’dzznﬂ—np—l
3 e - g
4. ﬁ = {'Zﬂ]' dz= n, — 1.

T o5 3 gead ¢ W SESF 3d: B IHATase wA arel U fagd @g=aw
W f P Held! Pela €| A 6 f & C T T a P15 qea ¢ g a1 &
HIs YT (pole), AT € & Hiay f & Yo I FIT Hr TE&A FH: 1, AR g

2 T # @ olg o' T 22

 PBacy N
= AF Nz B, — n, + 1.

ef
1 (zr)"
2 Efcz—fdz':n[,—np—l.
1 @p'\
3. = P dz = ng— n,.
1 CRY B
4. ﬁc?dz—np—nn.
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 19 / Question ID 704045

Marks: 3.00




Using Euler's method with the step size 0.05, the approximate value of the solution
for the initial value problem

d
d—iz Srry i oy =1,

at x = 1.1 (rounded off to two decimal places), is

1. 150
2. 165
3. 125
4. 115
g (step size) 0.05 mﬁmﬁﬁﬂmmﬁ?mﬁa HT FHEIT
dy
= V3x+2y+1, y(1) =1
& FHATLR A x = 1.1 9 ATANAT A & (GUHNT 5 gl TAeT ).
1. 150
2. 165
3. 125
4. 115
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 20 / Question ID 704025 Marks: 3.00




Let f: R — IR be a differentiable function such that f and its derivative f' have no
common zeros in [0,1]. Which one of the following statements is true?

1. f never vanishes in [0,1].

2 f has at most finitely many zeros in [0,1].
3: [ has infinitely many zeros in [0,1].

4 f(1/2) = 0.

A F fR— R UHh VAT HGFoT bold ¢ dlieh f ddT S8F dashelol [
& [0,1] # FIg 3RS LA el ol W Y= A F Fla @1 a7 82

1. [01] & [ &6 o= =Tel giar ¢

2 [0,1] & f & 3T & 3w aRfAT = §1

3. [01] # f.&F HeAd LI &

4 f (@/2)=0.

o O O O
AR WOWWMNN 2

Question No. 21/ Question ID 704027 Marks: 3.00




We denote by I,, the n x n identity matrix. Which one of the following statements
is true?

1. If Ais areal 3 x 2 matrix and B is a real 2 x 3 matrix such that BA = [,
then AB = I;.

3 3

2 Let A be the real matrix (1 9

entries such that AB = L.

). Then there is a matrix B with integer

3, Let A be the matrix G %) with'entries in Z/6Z. Then there is a matrix B
with entries in Z/6Z such that AB = I,.

4. If A is a real non-zero 3 x 3 diagonal matrix, then there is a real matrix B
such that AB = I5.

§H nxn deddA® Hegg @i [, § @fcse Fia 81 e w1 & & sl @
T &7

1. af¢ A TF 3 x2 arEdfas Hegg & dU B UF OHT 2 x 3 dEdiasd
Hegg & 5 BA=1, &, a9 AB = Iy grTl

2 M%Aaﬁﬁmw@ g)%laaqpﬁmqﬁﬁﬁﬁﬁﬂm
HIgE B 8T &% AB =1, &I

3. @ 2/6r ¥ wRcH awen rege (T ) AR aw 2/67. vt
areT Ueh QW7 31egg B R & 4B =1, &1

4. TR’ A TF AN 3Ix3 FFO-3AeYE &, a7 U Vol aedides HT<gg B
g T AB = Iy &7

1
1
2
2
3

3

4 (Chosen Option)
4 (Chosen Option)

O O O O

Question No. 22 / Question ID 704024 Marks: 3.00




Consider the sequence (a,),~;, Where a,, = cos ((— 1" % + %) Which one of
the following statements is true?

. V3
3 8 limsupa, =—.

Mn=+00 2
2. limsupa,, = 1.

=00

: |
3 limsup a,, =-.

n=—+0o 2
4. limsup a,, = 0.

n—+00

Hegshd (a,)ns; TIEERFL, /T Ay = cus((—l)"% +%) gl
A 7 A H FlF T IIE?

: V3
limsup ay = —.

Mn~00 2
2. limsupa,, = 1.

n-—+co

i 1
3. limsupa,, = -

T1—+i00 =

4. limsup a;, = 0.

00

o O O O
AR WWMNN -

Question No. 23 / Question ID 704021 Marks: 3.00




Consider the following subset of R:
U={xeR:x?—9x +18<0,x*—7x +12 < 0}.
Which one of the following statements is true?

inf U = 5.
infU =4.
inf U = 3.
infU =2.

R & fe=T 3T0H=9T W [GaR Fil:
U={xelR*x?-9x318<0a?— 7412 < 0}.
IGr= e airiee e ar o ere ot

Lol e

inf U = 5.
inf U = 4.
infJ = 3.
inf U = 2.

i e

1 (Chosen Option)
1 (Chosen.Option)

O O O O

AD WW NN

Question No. 24 / Question ID 704052 Marks: 3.00




Suppose X ~ Poisson G) Then which of the following statements is true?

1.

2.

3.

4.

mﬁ%)(af[}ﬂissun(g) t.ae Fr uat A 9 S| I 22

1.

2

O O 0 O

11
P(X>9) = =

11
12

E(X—B)zz =

4 12

P(X<9) =

11 - 11
— X ~ Poisson (—)
9 12

4

11

P(X>9) 2=
ﬂ
12

E(x—i)z > 4

+ 12

P(X <9) >

11 g 11
7y X ~Poisson (E)

1
1

2 (Chosen Option)
2 (Chosen.Option)

3

3
4
4

Question No. 25 / Question ID 704023

Marks: 3.00




Consider the following infinite series:

= sin(nm/2) - 1
. (b) ;mg{H ).

Which one of the following statements is true?
1. (a) is convergent, but (b) is not convergent.

2 (a) is not convergent, but (b) is convergent.
3. Both (a) and (b) are convergent.
4.

Neither (a) nor (b) is convergent:

A 3= Aol W fER &
' 2 — 1
@ Y T2 ) S gy
n=1% n=1

T FuA #T Sl arET 7

1 a) HTIEr & o (b) iffadr 78T &

2 (a) IITHE AT & oifeheT (b) HATETRT £

3. (a)dr(b) el AFART £

4.  @Ad(a) FFER & 3R T8 (b) AFER B

o O O O
AR WWMNN -

Question No. 26 / Question ID 704031 Marks: 3.00




Let (—,—) be a symmetric bilinear form on R? such that there exist nonzero
v,w € R? such that (v,v) > 0 > (w,w) and (v,w) = 0. Let 4 be the 2x2 real
symmetric matrix representing this bilinear form with respect to the standard
basis. Which one of the following statements is true?

1. A% =0.

2 rank A =

3. rank A = 0.

4. There exists u € R*;u # 0 suchthat (u,u) = 0.

A fF R? W (=) U& RAT GAAG gaxias &9 ¢ foms (v 0 e
v,weR2 & F&T (v,v) > 0.3 (ww) T (v,w) = 08 A &F AF 3R F
HeH A 38 eaiE® &9 &1 ufafaflca s aren 2 x 2 adias da@fad
HegE A B @ ST A § FiT 9 T 82

1. A= By
2.  @&If¢ (rank) A= 1.
3.  &IfT (rank) A=0.
4. WA ueR’ uz0¢ Tus AT (Lu)=0 gl
O 1

1

2

2

3

3

4

4

Question No. 27 / Question ID 704057 Marks: 3.00




Consider a linear regression model ¥ = a + fx + £, where « and f are unknown
parameters, and £ is a random error with mean 0. Based on 10 independent
observations (x;,y;), i = 1,...,10, the fitted model, using OLS is

$; =154+ 0.8x; i=1,2,-,10.
S that Y20 (y, — — f—5and T (x — L1310 ) =6
uppose that }};—, E; 1Y} and Y;5, (% ——Xj=1%) =6.

Then the adjusted coefficient of determination (adjusted Rz} is equal to (after
rounding off to two places of decimal)

0.74
2 0.83
3. 0.77
4 0.84

IF TABTO ABA ¥ = a + fx +& W TR &L, ST o T f JAT U= &
JAq ¢ AERoH e & THE FeT 0 ¥l 10 FFAT WEOW (v, y), i = 1,4, 10,
& HIUR T, 0LS &1 3TN o §U HHIST AlseT &

3 — 15108 x;, =1, s k.
et o ( EJ 1}’;) = 5. :ml( 21-11) -6 gl I

ﬁ‘mﬁtwm*ﬁmm(mﬁaﬂﬂ) (a%m$m$$mﬁaa%m
HE TT) H A €

2 Y 0.74
2. 0.83
3. 0.77
4. 0.84

o O O O
AR WWMNN -




Question No. 28 / Question ID 704030 Marks: 3.00

Let A be an n x n matrix with complex entries. If n = 4, which one of the following
statements is true?

) A does not have any non-zero invariant subspace in C".

2. A has an invariant subspace in C" of dimension n — 3.

3. All eigenvalues of A are real numbers.

4. A? does not have any invariant-subspace in C" of dimension n — 1.

Al % A GiFAy wiafseal &1 S5 axn g 8137 0> 48, g e
FUAT H U HlT [T T §7?

1. AH C"H IS LR HE 39HATE AT ¢

2. AFrC A n-3 AT & H5 AR 39F7ATC 2

3. A% w 3¥feeOs AW aRfas eI g

4. A2 #HC A n—1 RQar fr F2 FEw sggafe [g@r &

O O O O
AR WWMNN -

Question No. 29 / Question ID 704033 Marks: 3.00




Let H = {z € C : Im(z) > 0} denote the upper half plane and let f: C — C be
defined by f(z) = e?. Which one of the following statements is true?

i

nenl S

f(H) = C\{0}.
f(H) n H is countable.
f(H) is bounded.

f(H) is a convex subset of €.

A & H={z€C:Im(z) >0} T4 3¢y AT & Afese wwar § aur A=
fF f:C>C & f(2) =€ cary aR@ni¥G &r ar 1| @ F3a1 & § Sl

q T &7

1. f(H) = C\{0}.

) f(H) o HIWET &l

3. f(u) oReew §

4.  CHf(H) UF 3TAT (convex) ITHHTIT ¢l

o O O O

A DA WOW NN ==

Question No. 30 / Question ID 704049 Marks: 3.00




Let (X,Y) be a random vector with the joint moment generating function
3

3.1 Y5 1 . )
Mey (but) = (3 +7e4) (S+ze%) () €R

Then P(X +2Y > 1) is equal to

’ 1581
3456
1875
2. b
3456
125
3. —
3456
3331
4. —
3456

A & (X,Y) U aRfeos @ity § e gad gl Sa s el

. | Vi W W 4
My y (8, t3) = (— f— Er‘) (— H= Etz) ; (tr.t;) € R®

4 4 6 /6
FlaAr P(x+2v> ) & TUT &
1 1581
3456
1875
2. —
3456
3 125
' 3456
3331
4. —
3456
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 31 / Question ID 704037 Marks: 3.00




In any class of 50 students, which one of the following statements is necessarily

true?

1.

B L N

Two students have the same birthday.
Every month has birthdays of at least five students.
There exists a month which has birthdays of at least five students.

The birthdays of at least 25 students are during the first six months (from
January till June).

50 fanfdiat & ey off e &, T yaT 7 T Hig T HTaOTUFS: T &7

3 9

2.

O O O O

AR WOWNN ==

a1 Tt &1 =t U6 & £l

Ucdd A # X J FH um Tafdat & s=afes gar g
UHT S AE & o8H FA ¥ &7 u= fonfdar & S=xfea
e Tl

Ueel SF HAedl (SEad ¥ SF) & S FF ® & 25 ot &
SeAfed a1 gl

(Chosen Option)
(Chosen Option)

Question No. 32 / Question ID 704060 Marks: 3.00




Consider the linear programming problem:
Maximize z = 3x + 4y
subjectto x +y <12, 2x 4+ 3y <30, x4+4y <36, x=20,y=0.

Then the optimal solution of the given problem is

1 ¥ =6 =86
2. x =7, =5
5 X =3; y=28
4. x*=4, y'@&'8
@ g A

Maximize z = 3x + 4y

aud, x+ v €12, 2x 43y <30, x+4y <36, x =0,y >0 o QX+ d« &

(Chasen Option)
(Chosen Option)

O O O O

1
1
2
2
3
3
4
4

Question No. 33 / Question ID 704051 Marks: 3.00




Consider a homogeneous Markov chain with state space {0,1, 2} and transition
probability matrix (TPM) given by

0 1 2
0/2 L o
3 3
P=11X % ¢
2 2
2\0 0 1

Let PV = ((ﬁﬂ"])) be the n-step TPM. Then which of the following statements is
true?

1.  limpM=1

=00

2. The unigue stationary distribution of the chain is given by G%, U)
3. {1,2} forms a closed set of states

4. limPM=1

T =00

U gART AleE gEer W R w e fow e w@fte 0,1,2) & aw
HHACT HIisha 3egE (TPM) @5 &

[y

2
0
0

hﬁ
1
b
o m RN o

= B W]

1

A & PO = ((P[j’”)) n-TROT TPM gl de T &ue # & &l §7 §cT
&?

1.  limpPM=1

N=+00

2. A@er F IefAdE Ty de (3,2,0) q@wr R amw B

3. {1,2) GEU3T F GHTAA A &

4.  limpM =1

N=+L0
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Question No. 34 / Question ID 704048 Marks: 3.00

Let g denote the acceleration due to gravity and a > 0. A particle of mass m
glides (without friction) on the cyecloid given by x =a(f —sinf),y = a (1 + cosh),
with 0 < 8 < 2n. Then the equation of motion of the particle is

1. (1—cos®)d+ (sin0)(F)? — = sing=0

2. (1-2cosf)d+ (sinB)(6)2 —Z sinf =0

3. m(1=2ces@)d+ (sin8)(6)> +§ sind =0

4, m(1-2cosf)d + ?[sin 0)(6)? —E sind =0

A & g TFcAR T@ROT H AGST AT & T a > 08| FeIAE m & Th
FT 0<H<2r & W x=a(@—sinb), y=a (1+cosf) ORI 6T T Tshat
R Al (F=1 avor) gar &1 J9. Fo1 T Al F1 THFOT &

1. (1= cosh)d +% (5in.3}(9)2 —2% sinf = 0

2. (1—2c056)8 + (sin6)(6)> == sinf =0

3. m(1-2cosB)d + (sind)(8)*+ < sing =0

4. m(1 - 2cos 0)8 +=(sin 0)(9)* =L sin@ =0

O O O O

AR WOWNN ==

Question No. 35/ Question ID 704038 Marks: 3.00




Let G be any finite group. Which one of the following is necessarily true?

1. G is a union of proper subgroups.
G is a union of proper subgroups if |G| has at least two
distinct prime divisors.

3. If G is abelian, then G is a union of proper subgroups.

4. G is a union of proper subgroups if and only if G is not cyclic.

A & ¢ F5 IRAT ag & B 7 Sl smeasa: acw 7

1. G 3Ra 398 1 H@iFHeE &l

2. G370 3THAg # GFAGE & 3G |G &A § & o fied e
T ¢
Ife G el 8, @9 G 3Md 3T F AieAe o
G 3T IRPIEL F FFAG ¢ Ife AR FHad Ife G THA el T

o O O O

A DA WOOW NN ==

Question No. 36 / Question ID 704041 Marks: 3.00




Let f : R — R be defined by
(1—x)%sin(x?), x€(0,1),
flx) =

0, otherwise,
and f' be its derivative. Let
S={c eR: f'(x) < c¢f(x) forall x € R}.
Which one of the following is true?
1. §=0
2. § # @ and S isaproper subset of (1, )
3. (2,00)isa propersubset of§
4., SnO8 =6
A fF f: RSR #r
(1=x)? sin(x?), x € (0,1),
fx) = [
0, 3o,
ST IR fRar a1 § a7 7 6T Aaeholol ol el 6
S=fc eR: f'(x) € cf(x) G x € R FfT)

gl e & & e a1 WeT B2

1. S o

2. S# 0 gAWS, (L) F 3T IITHT B
3. § F UH W IUEHTIT (2,%) &l

4. Sn(01) # 0.

O O O O

A DA WOWNN=_=-

Question No. 37 / Question ID 704047 Marks: 3.00




The value of A for which the integral equation

1

y(x) = lj xZeXtty(t) dt

0

has a non-zero solution, is

4

7

1+e2

2
2 ,
1+e=

3
. el—1

2

4.

gl=1

A FT #AF 58 OT AT AT
1
y(x) = lf xZe Tty (L) dt
0
F F3 YA FAMA ¢, 5 &

4
1. 1+e2
2
2. 14e2
4
3. e2=1
2
4, T
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 38 / Question ID 704026 Marks: 3.00




Let f(x) be a cubic polynomial with real coefficients. Suppose that f(x) has
exactly one real root and that this root is simple. Which one of the following
statements holds for ALL antiderivatives F(x) of f(x)?

2 F(x) has exactly one real root.
2. F(x) has exactly four real roots.
3. F(x) has at most two real roots.
4. F(x) has at most one real root.

mﬁ%f(x)mﬁa:gmmmﬁéﬁm?ﬁagqammﬁﬁﬁﬂx)wm
U arEdfae Jd ¢ a1 Ig HA A ¢l f(x) & Gl 5fa-Hashorat F(x) F
fow s FuEt & A Fie @1 ' 22

1 F(x) @ el T arEdids 7ol gl

2. F(x) & Fl IR adias HA ¢
3. F() % ifts & 31U o aafas e 8l
4.  F(x) @I 0% @ 3% v aRdias Hd ol

o O O O

AR WWNN=_2=

Question No. 39 / Question ID 704055 Marks: 3.00




For n>2,let X,,X,,..,X,, be a random sample from a distribution with the
probability density function

_(8x?t, 0<x<1
f(x16) _{ 0, otherwise ’

where 8 > 0 is an unknown parameter. Then which of the following is the
. i " . . 1
uniformly minimum variance unbiased estimator for = gy

1

1. —=3n,InX
2. _Ei’.‘ﬂnlnxi
3. _E?:r;:txi
4.  —Z3nnX

n>2 & AU, A [ 9idsar gaca Ha

ox? 1, O<x<1
N
f(xl ) 0 He2aT

gt §ed 9 X4, Xy, .., X, FIS Ieioas Uidee &, S8l 6 > 0 UF IHAlg Ied
¢l ae o & T e & & FlT @1 CH-HAE: FgATH SHROT AR
3fTehelshs 87

1
: o ey InX;
n
= . T
n-1
3. - EP:!. In Xy
.
4' _iE?:l lnX!
O 1
1
O 2
2
O 3 (Chosen Option)
3 (Chosen Option)
O 4
4

Question No. 40 / Question ID 704058 Marks: 3.00




Forn=zp+1,letX,,X,,..., X, be a random sample from N (;_1 E) HE RP and X is

a positive definite matrix. Define X = % noX;and A=Y (X - X)(X - ) .Then
the distribution of Trace(AZ™1) is

1. W,(n—-1%)
2 ¥
3  Fes
4

z
X{n—l}p

A B N, (1, 2) & Xo, X5, Xy S TR0 Sl &, 6T we RPn > p+1a
Elé*ﬂﬁlcﬂqvﬁlﬁﬂ?fm?ﬂffglﬂﬁizﬁ n X UTA Sy _i_@[_l.__)
&, dd Trace(AE™Y) &r dcd @&t &

1. W,(n=1,%)
2. W
3. Xp
4

2
I{'n-i}p

O O O O

AR WWNN=_2=-

3) PART C

Question No. 1 / Question ID 704113 Marks: 4.75




Let (X,,¥;), (X5, ¥5) and (X5,¥;) be independent and identically distributed (i.i.d.)
random vectors following a bivariate normal distribution with mean vector (0,0)

p

and correlation matrix (:} 1

), where |p| < 1. Suppose that

Sp =3 E(SEH(X1 —X)(¥ — Ya]).

where
X HxeDd
sgn(x) = [le » ,
0 ifx=10

Then which of the following statements are true?

1. If X, and ¥; are independent random variables, then §, = 0
— 5 5ight?

2. Sp = —sin™ 2

3. If S, =0, then X; and Y; are independent random variables

4. If X; and Y; are independent random variables, then 5, = %

A TR (X0, (X, Y) TT (X5, Y;), Faadd: FAded (i.i.d.) Jeicss AT &
S AT Higer (0,0) Fr%rrmatrana;g(; "1’) drel gfadX UAHATS SeeT &
FATeH Fd G, STl |p| <1 & & &

Sp = 3 E(sgn(X, — X,)(¥; =¥a));

et
X ;

sgn(x)=1m’ TR S0

0 IRx=0

ad = syt § @ @l ¥ g d?
1. afgx, aur v, TaT Aieow a0g,dd S, = 0
2. szgsin'lg

3. ARS,=08, @ X, dUTY, &G4 AEeoF =N &

4. AR X, aATY, FEGT TAEfeo® W o, a9 S, ==




AR WW NN

Question No. 2 / Question ID 704078 Marks: 4.75

Consider the quadratic form Q(x,y,z) = x* + xy + y* + xz + yz + z%. Which of the
following statements are true?

1. There exists a non-zero u € (® such that Q(u) = 0.
2. There exists a non-zero u & R? such that Q(u) = 0.
3. There exist a non-zero u € C* such that Q(u) = 0.

4. The real symmetric 3 x 3 matrix A which satisfies

rx
Qxy,2) = [xyz] A H
FA
for all x,v,z € R is invertible.

afaardl AT Q(x,¥,2) = x>+ xy +¥* + x2+yz + z* W GOR HI
[AFT Fy=Er & & ST § G 82

s

F5 UET AN u € QPR B Q) =0 &1
2. FS A RN vERE F Q) =0
3. s tEr AR uEC s FQuw =0 &l
4. andfas @AAT 3x3 g A ST @ v, y,z e R & foU

X
Q(x,v,z) =[xyz] A !y]

Z
FT HIST AT &, FehAvTT gl
1
1
2

3




] 4
4

Question No. 3 / Question ID 704096 Marks: 4.75

The coefficient of x* in the interpolating polynomial for the data
x[o|1]2]|3]4
y | 1 ‘ 2 ‘ 1 \ 3 \ 5

& forw adel agde # »° &1 o ¢

1

1. ==
3

/|

2‘ -_——
2

5

3 —
6

17

4. =
6

WW NN 2=




Question No. 4 / Question ID 704074

Marks: 4.75

Consider 4 = B g] Suppose A5 — 4A* — 7A4% + 114% — A — 101 = aA + bl

for some a, b € Z. Which of the following statements are true?

; 3

3.

2
3
4.
A

O B B O

A DA WOOW NN ==

a+b>8.
a+b<7.
a + b is divisible by 2.

a>b.

[} 5% Rmw #¥ wwt R Bl 0 b ez & Rw

A5 — 4AY T3 11142 — A— 10 = aA + bl
tl A FEEr A g AT T TT 82
1.

2.

a4+ b>8.
a+ b<7.

a+ b, 2 T AT &

a>b.

Chosen Option)
Chosen Option)

Chosen Option)
Chosen Option)

P

Question No. 5 / Question ID 704070

Marks: 4.75




Suppose that f: [-1,1] = R is continuous. Which of the following imply that f is
identically zero on [—1,1] ?

1. [l f()x"dx = 0foralln>0.
2. _['_11 f(x) p(x) dx = 0 for all real polynomials p(x).
3. [l fe)x"dx=0foralln>0odd.

4. _['_11 f(x)x™"dx = 0 forall n > 0 even.

AW &F f:[-1,1] » REda & @ 7.8 Bad & I8 @y [eer 51 goar
¢ [—11] 9 f @ T 82

1. @ n>0 /e [0 x"de =0

2. @l arediesd sgual p(x) & faw [1 @) p(x) dx = 0:E]
3. @ n20 F¥AF [Aw [ f@)x"dx =08l

4. W >0 ®AF AT [ f(x)x"dx=0¢|

I I I
AR WWNN -

Question No. 6 / Question ID 704087 Marks: 4.75




Let fF(X) =X*+ X+ 1and g(X) = X* + X — 2 be polynomials in Z[X]. Which of the
following statements are true?

1.  For all prime numbers p, f(X) mod p is irreducible in (E/pz) [X].

2. There exists a prime number p such that g(X) mod p is irreducible in
(%pz) 1

3. g(X) isirreducible in Q[X].

4. f(X) isirreducible in Q[X].

A R (X)) =X24 X+ 13 g(X) = X2 + X —2, Z]X] zfra‘r'agﬂa gl o=
FYAT H & FiT & Ted 22
1. @3l 3T wEast p ¥ v (?ﬂ/p?ﬁ) X1 F(X) med p FEUSAT &)
2. Hﬂémmmpsﬂmﬁ'ﬁ?(E/pz)[){]ﬁg(k'}modp
HEUSHIT 5l
. QX] H gX) 3@usAT gl
4. QIXI'#F f(X) FEUSA Gl

N I R I I
AP WOWMNN -

Question No. 7 / Question ID 704116 Marks: 4.75




Consider the multiple linear regression model Y = XE + e,where ¥ = (V,,...,YV,)7,
= (G, vt viB= Bl ...,ﬁp)T Xisafixednx (p+1) matrix(n>p+ 1) of

rank (p + 1), and €,, ..., €, are independent and identically distributed (i.i.d.)
N(0,02), (¢ > 0) variables. If § is the OLS estimator of 8, then which of the
following statements are true?

1

al

YTX has a central y;,, distribution
1 5\T 5 2 istributi
2. J—z(g = XE) (Z = XE) has a central ¥;,_,,_ ; distribution
. o
3.  Xxpand(Y —XB) (=Xp) are independently distributed
4. ;—2 Yit1(¥, = Y)? has a central y;._, distribution, where ¥ = %Zi-;l Y,
TS WABEU HigE Y =Xf+ e W R F F@ V= (1, %)
T .
€= (e, 6n)" | B = (B0, Br, . Bp) , T X BIE (p +1) & Tk TG nx(p + 1)

g (n>p+1) € A ey, ...,6, Taddd: FAaeT (iid) N(0,0%), (¢ > 0) =TT
¢l Ifg p &7 OLS &verss § &, aa faes aadedl # @ #ld ¥ T &2

1. ZYTXP A&y, Tl
2. 2(u—xp) (x—xp)waeha zh, dem b
3. Xg“mn(z—xg"f ¥ — Xj) TaaTa: aiea &

: (" —Ey x e 1
4. S I -V EEET y; T e TR Y =-3L, Y §

I I I
AR WWMNN -

Question No. 8 / Question ID 704061 Marks: 4.75




Let {A,},-, be a collection of non-empty subsets of Z such that 4, N4, = @

form = n. If Z = U,., 4,, then which of the following statements are necessarily
true?

1. A, is finite for every integer n = 1.
2. A, is finite for some integer n > 1.
3. A, is infinite for some integer n > 1.

4. A, is countable (finite or infinite) for every integer n > 1.

mﬁ%ﬂﬂ?ﬂﬂﬁmﬁﬁaﬂém{éﬂ},m sHUAR & fF m=n &
o A, N4, =0 & TG Z=V,., 4, & da T FU€a & ST B AT92Tw:
T &7

1. A, 9l Uil n=> 1 & fomw offfag &

2. A, @ guita n=1 & o olfdE 2

3. A,frd# quie n> 1 & R 3uRPE &

4. A, UcdeH QUITH n > 1 & m wuEng (@EfEE I AoREE) g

0O o 0O O

AP WOWOWNN=_2=-

Question No. 9 / Question ID 704108 Marks: 4.75




Suppose U ~ Uniform (0,1), and X = tan (rr (U — %)) Then which of the following
statements are true?

1. EXH =3
P(X €{1,2,5}) = %

E(e*) does not exist

i

P(X<0) ==

A 7 U ~ Uniform (0,1), FATX = tan(n(b‘—%}) gl a9 T FUAT 7 Fi
¥ ' 87

1.  EXY =23

2. PXefr25) ==

3. E(e*)ar 3Hi&dca 7igr &l

4. P(XE{J):%

W NN ==

L]
L]
[7] 3 (Chosen Option)

3 (ChosenOption)

[Z/] 4 (Chosen Option)
4 (Chosen Option)

Question No. 10 / Question ID 704118 Marks: 4.75




Consider a population of 3 units having values 2, 4 and 6. A simple random sample
(without replacement) of 2 units is to be drawn from the population. Let M denote
the sample mean of this sample. Then which of the following statements are true?

1: EM) =4

2 E(M?) =17
= E(M3) =72
4 Var(M) =1

2, 4 TUT 6 AT aTall 3 SHSAI = TFH FATSE IT [G9R 1| aF SHAT & Th I
Iefoos wiaed #i foar sfaeas & gafte ¥ FFen stare | &l &6 M 3T 9fag
F AT FrEMa T el d9 R Fu=Er A Fa a2

1. E(M) =4

2 EiM2) =11
3. EBM)H=12
4 Var(M) =1

[£] 1 (Chosen Option)
1 (Chosen Option)

] 2

N

[7] 3 (Chosen Option)
3 (Chosen Option)

] 4

IN

Question No. 11 / Question ID 704112 Marks: 4.75




Forn > 2, let X, X,, ..., X,, be a random sample from a N(y, 6%) population, where

WE(—ww) and o¢>0 are unknown. Define E"ziz’?_ X; and
Jj=1

1

§%-= = " (X;—X)2. Forany « € (0,1) and any positive integer m, let z, denote

the (1 - ar)f“ quantile of the standard normal distribution and t,,, denote the
(1 — a)t* quantile of t-distribution with m degrees of freedom. Then which of the
following represent 90% confidence intervals for u?

= 5 = 5
: (X = ﬁtn—l,U.DE y XF ﬁfn-l,n.ns)

2. (-"? = :.T_Ezn_ua X +1,r—zﬂ u%)

5
=l ,m)
Vi =409

3. [x-

4. ( o0 X wl tn- J.l.'l'i-l')

AT B N, o) TATE H T Xy X0, X,, TF T OaUdET & 8 =2 &,
UE (—d, ) T 0 >0 37T &1 Al o5 X =lz:}’*=]}f[- aar

St =L yno(x,— X)2 ¥ RRErof ¢ € (0,1) FAT TR o waeHS QUi & o

=l
eI UATHEET g2 o (1 — a)d rm=ies &t z, B =09 &L T2 m FTTa=T HIfe
(degrees of freedom) arel t-aed & (1 — a)d FIHTSF Tt 1, , BET FLI T
oo A oig J g p o forT 90% Tarearsaar 3aTe 62

2 | (f tn —1,0,05 + X"‘ - 1un5)

( % 0.05 4 X+(Zun:.)
3. [ —tn 1,0.9 »X )
3

oo, X — —fn 109)

1
1
2
2
3 (Chosen Option)

4
4

[]
[]
[Z] 3 (Chosen Option)
L]

Question No. 12 / Question ID 704072 Marks: 4.75




Let T : R® - R® be a R-linear transformation. Suppose that

(1,-1,2,4,0),(4,6,1,6,0) and (5,5,3,9,0) span the null space of T. Which of the
following statements are true?

1. Therankof T is equal to 2.

2.  Suppose that for every vector v € R®, there exists n such that T"v = 0. Then
7% must be zero.

3. Suppose that for every vector v € R”, there exists.n such that T"v = 0. Then
T* must be zero.

4. (—2,-8,3,2,0) is contained in the null space of T.

A &5 7: RS - RS T RI@F TR0 &1 A= & (1,-1,24.0),(4,6,1,6,0)

aur (5,5,3,9,0) % [AFqgia T Fr g7 gaAfE ¢l & FU 7 & Fa @ 737

87

1. T &1 &I (rank) 2 & 1= &

2. AE TS EEAM v e R5 F AT VAT Hs n § b T"v =0 &, d9 T2
= BT &1 TIfev|

3. TR YRS AT v eRS F AT W FS n ¢ dil T"u= 00§, ds T3
[ AT €l Al

4. TH YE FATE A (—2,-8,3,2,0)Fl

I I I
AR WWMNN -

Question No. 13 / Question ID 704100 Marks: 4.75




Consider the following Fredholm integral equation

1
y(x) —3 f tx y(t) dt = F(x),
]

where f(x) is a continuous function defined on the interval [0,1]. Which of the

following choices for f(x) have the property that the above integral equation
admits at least one solution?

1

1. f@x)= = %
2. Fle)y=e*

3. fx)=2-3x

4 fe)= x-al

Wseld AT (Fredholm integral) HHIeRTOT

y(O) -3 f xy(e) dt =60
9 [@aR Y, FaT f(x) Feae [0,1] W IRATW™E R TH Tdd Bl gl ar
f(x) & o e A & Fia @1 TFed g FARTd T & F IRFT AR
FHHOT FT FH T FH TF & 87
1. f) =%~

2. (@ ="¢e*
3. fx)=2-=3x
4. f(x) x4
1
1
2
2
13
3
] 4
4

Question No. 14 / Question ID 704091 Marks: 4.75




Consider the problem
y=Q0-y

2)1[!

cosy, #0)=10.

Let / be the maximal interval of existence and K be the range of the solution of the
above problem. Then which of the following statements are true?

1. /=R

2. K= (-11)
3. J=(-11
4. K =[-1,1]
THET

y'=(1-y*)Pcosy, y(0) =0
X [FaR #tl g Jaca & 3™ave Ieaa # J ¥ 3G T 97 G578 F

g & RO FT K A 30T =, @ @77 $9= #§ 9 g § §I 82
1. J=R

2. K= (&8
3. JE =8
4. K==l 1]
] 1
1
0 2
2
] 3
3
] 4
4

Question No. 15 / Question ID 704092 Marks: 4.75




Consider the following initial value problem

1
y'=y+ilsin o®)l, x>0 y0)=-1

Which of the following statements are true?

: there exists an a € (0, o) such that lim |y(x)| = o
X=X
2. y(x) exists on (0, o) and it is monotone

: y(x) exists on (0, c0), but not bounded below

4. y(x) exists on (0, ©0), but not bounded above

T UyRiss A9 §5Er

y Syt BinGDl, x>0, y0)=%
W RER | B FuEr 8 Sl § g7 82
1. & Wi aE 0 ») & Tus fau Tim |y = e gl
2. y(x) & (0, ) W Hi&dIcd & dAT Ig Ushicse (monotone) gl
3. y(x) & (0,0) W HTAT ¢, Al Ig A IReeH #6l 7
4.  y(x) F (0, o) 9T HiEded &, et Ig I IRECY ol ¢

0O o 0O O

AR WOWNN=_=

Question No. 16 / Question ID 704110 Marks: 4.75




Let X, X, .., X, be independent and identically distributed (i.i.d.)

Bernoulli(p) random variables, with 0 <p < 1. Let X = i X,
5(X —0.5)
—, f0<X<1
r, = [VXA-5) )
-5, ifX =20
9, ifX=1

and T, = 10 (X — 0.5).

For testing H,: p = 0.5 against Hy:p > 0.5, consider two tests i/, and i, such that
y); rejects H, ifand only if Ty > 2, i = 1 and 2. If observed X € (0.5, 0.75), then which
of the following statements are true?

1. If 1, rejects H,, then Yz also rejects H,
2. If 1, does:not reject H,, then 1), also does not reject H,
3 If Y1, rejects Hy, then i, also rejects H,
4. If 1, does not reject H,, then 1, also does not reject H,

A= 5 X, X, ..., Xas Taaad: gHFsfed (ii.d.) Bernoulli(p) Ieas TR 8, F&r
0<p<1pl#m & 7=—_3% x,

5(X =0.5)
T = JX& ) :
—5, I X =0
5, Je X =1

aur 7, = 10 (X = 0.5) &
o aReear #H,:p = 0.5 FF dfoas IRFegar Hep > 0.5 + fOvey
OIETOT & & U YL ), JAT P, EER F FdiE ;, Hy B T8 3R Faa
Il IEFER AT & 99 T, > 2 (i = 1aur2) & afg 9f@a X € (0.5,0.75) &,
ad @ FyE & ¥ 39 F @3 82
1. &g Y, H, B FEETET T &, dg ¢, HY H, FT FEEHR FLT gl
2. T Y, Hy T IEEHR 61 F:aT &, dg P, d7T H, T IEEPR A1 HLdr
el
3. gy, H, I FEEFR FaT &, agy, d H, Fr 3EEHR Far g
afie y,, H, I HEEPR gl ST ¢, dd P, AT H, &I JEGSR gl HIdm
el




[Z] 1 (Chosen Option
1 (Chosen Option

)

)
[/] 2 (Chosen Option)
2 (Chosen Option)
1 3
[]

3
4
4

Question No. 17 / Question ID 704095 Marks: 4.75

LetB = {(x,¥) € R?: x24y? < 1} bethe open unitdisc in R?,

dB = {(x,y) € R*: x* + y2 = 1} be its boundary and: B = B.U @B. For 1 € (0, o),
let S; be the set of twice continuously differentiable functions in B, that are
continuous on B and satisfy

du \ 2 u \2 i
) +2(%) =1 B
u(x,y) = 0 ondB:
Then which of the following statements are true?

1. 5:=0

2. S; =@

3. §, has exactly one element and S, has exactly two elements.

4. S, andS, are both infinite.

A 5 B2 # B = {(x,y) € R*: 2% + y* < 1} fagd g5 dfharr §, Fradhr
AT 0B ={(x,y) € R%: x2+y2 = 1} g @ B=BUA@B gl 1€ (0, ») & fav,
A & 5, 39 BoAl F FHoad § Sl B W &) 9K Hdd: JaHhed ¢, T g
B W ®ad & 3R

@) $7A/R) b

u(x.y):-% 0, dB 9T,
Fr 8 HISE A ¢ e FUA A FlA T T 82

1. $=0
2 &=20
3. S, Had UF HGIT § dUT S, F Fral 3add &l

4. S, @ur S, 1 34 gl




I I R I A
AR WWMNN -

Question No. 18 / Question ID 704104 Marks: 4.75

Let X be a discrete random variable with- the support S = {—1,0,1} and
PIX=0)= % Then which of the following statements are true?

2

1. EX) %
2.  E(®) =z
3. H(lxp==

4. Var(X) > %

A fF X U 3¥dd defoos @) ¢ oHel Aed S ={—1,0,1} § a1
P(X = 0) ==& &= e asaedl # & Fia w7 2

, 2
1. E(X) <=
2. EXH=%
3. E(XD=32

4. Var(X) > g

[Z7] 1 (Chosen Option)
1 (Chosen Option)
[/] 2 (Chosen Option)
2 (Chosen Option)
)
)

[/1 3 (Chosen Option
3 (Chosen Option

1 4
4

Question No. 19 / Question ID 704119 Marks: 4.75




Let X; be an absolutely continuous random variable having the probability density
function

_fie~t x>0 . _
fi(x)_{ 0. ifx<o’ tT L%

Consider a series system comprising of independent components having random
lifetimes described by random variables X, and X,. Let X denote the lifetime of the
series system. Then which of the following statements are true?

1. PX>4)=PX>1DPX>2)
2. PX>4|X>2)=PKX>2)

3. E(X}z%
4. 6X~y2

A & X; e oiffsar a9ca Gaa arar te FRUSTd: Jdd JRitoe ™ g,

it & % 7 0 4.
fi(x)—{ 0 qﬁx{ﬂ,z—l,z.

arefTosd o X, dATX, @R afvld deieden Siias siel ald TadT Heal &
sfead B AT T R o A A s AT T F Saag Fasr X &
s Far Jiar &, a9 @7 F3= # Fi9 § G0 87

1. P(X>4)=PX>SDEEX>?2)

2. PX>4|X>2)=PX>2)

3. EWE3

4. 6X~y?

(Chosen Option)
(Chosen Option)

O O {g O

A D WOWNN ==

Question No. 20 / Question ID 704115 Marks: 4.75




Consider the one-way fixed effects ANOVA model
Y[_,Z,u‘l‘ﬂf{"}' Eff! j: 1,._.,}'1{;{::]_’___’](’

where the errors g;;s are uncorrelated with mean 0 and finite variance a? (> 0).
Let ¥, = 52}11 Y;; fori = 1,..., k. Then, which of the following statements are true?

{=1 X%, ¥;; isan unbiased estimator of

E“ i
2 2 u+ a, + ay is an estimable linear parametric function
3: u+ a, + a, is an estimable linear parametric function

1 n = % , 2
4. = jil(i’?_j — }’2) is an unbiased estimator of «,

AT AR Fad 9 ANOVA Hiso W 89R +{

Y —.u_..l..a 4+ e, jzl,...,?li';[‘:lr“'rkl

ije

aﬁgﬁﬂmﬁdﬁa%mﬁﬁmﬁsuwmum‘wﬁ(}

0) IRBIEI AR R i=1,.. ka:i%m}f-_— Y gl a9 FT agaet #
" Flad Teg 872
1. F U AR e o—— YL, T Y, §

El_g_i
2. 21+ @y + a; TF HFHoag @ grafods Bea &

3. u+a,+a, THAFHIAT Q& gEfeF God &

4. aga?rua?mc—rrﬁ‘-‘lﬂ?rm Z”Z(ng—?z)%“

1 (Chosen Option
1 (Chosen Option
2 (Chosen Option
2 (Chosen Option
3 (Chosen Option
3 (Chosen Option
4 (Chosen Option
4 (Chosen Option

B B B H

Question No. 21 / Question ID 704097 Marks: 4.75




Consider the initial value problem

2 = F(ny), ¥(x0) = o,

where f is a twice continuously differentiable function on a rectangle containing the
point (xg, vg). With the step-size h, let the first iterate of a second order scheme to
approximate the solution of the above initial value problem be given by

Vi :}Iﬂ+Pk1+Qk2,
WhEl’E kl = h f(.’)f[}, y[}], .:(2 — hf{Xﬂ A ﬂrﬂh,}-’u - ﬁn kl} E':Ild F, Q, ﬂrﬂ,ﬁﬂ E ]:“%.

Which of the following statements are correct?

1. Ifao=2,then gy = 2,P =50 —;
2. If g =@ thefitmn P>, 0=
3. Ifagf 2tfienf — 27N
4. Iffy=B,thenag=3P =2, Q=2
URTHG Hlel AT
g=f(x,yl ¥(x) = yo

W fER &Y, Sl B [ @G (xg,y,) FT 3HAESC & aTel U H e T &Y
SR Flcd: Ihelild &1 HIT=T (step-size) Hi h HiFd §U INIFd IRMHF AT
THAET &7 Wiestehe Fo Ul & o0 @l Hife (order) = AT HT Tgell TRIged
V1= Yo + Pk, + Qk;
garT far g, S
ky = h f(xo.Yods k2 = h f(xg + agh, yo + BpKq), T P,@, @, By ER 6l

AT FYaAT A | Fld T G 87
aﬁaﬂzzﬁ,mﬁﬂzz,fﬁ-

.«.n-n

Q=
2. A p=3% T =3P=2,Q=
3. e, =28 @& 3ﬂ=2p—§,@
4. AP, =3¢ T@ay=3P==,Q=

] 1
1
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Question No. 22 / Question ID 704088 Marks: 4.75

Let F(X) = X3 — 2 € Q[X] and let K c C be the splitting field of f(X) over @).

Let w = e2™/3, Which of the following statements are true?

1. The Galois group of K over () is the symmetric group Ss.

2 The Galois group of K over Q(w) is the symmetric group S;.

3. The Galois group of K over ) is Z/3Z.

4. The Galois group of K over Q(w) is Z/3Z.

AN fF @ = 62038 AfE f(X) =X3—2 € Q[X] & T QW f(X) & &8ss
& & K c CedarT gt rar Sie, dr @ al | $la @ acag?

1. K& _Q 9 el THg TAAT GHE S; ¢
2. K& Qw)% e HHg AR THE S; 8l
3. K& QW IMear @ Z/3Z &l

4. KH Q(w)IX Medr Fg Z/31%]

0O o 0O O

A OWNN ==

Question No. 23 / Question ID 704084 Marks: 4.75




Let n € Z be such that n is congruent to 1 mod 7 and n is congruent to 4 mod 15.
Which of the following statements are true?

1. nis congruentto 1 mod 3.

2. nis congruentto 1 mod 35.
3. niscongruentto 1 mod 21.
4

n is congruent to 1 mod 5.

A fFneZ s UsR ¢ 5 98 1mod 7 @ §HAY & 94 mod 15 & &7 §HAW
gl A Fuar # O &l & T3 82

1. 1mod 3 & &Y n R gl
2. 1mod35 & HTI n THAAY |
3. 1mod 21 & HIY n A &

4. 1mod5 & T YT n TAAY &

0O o 0O O

AR WOW NN ==
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Consider an M/M/1 queuing model with arrival rate A = 15 per hour and service rate
u = 45 per hour. Let N(t) denote the number of customers in the system attime t €
(0,20). Also let T; and T, be the amounts of time a customer spends in the queue
and in the system, respectively. Then which of the following statements are true?

1. lim P(N(1) = 1) =§

2. P(,>0)=:
3. E@)=c

4  E(M)==

forer M/M/1 9T Afse R AR i fFas @IT 3 a3 1= 159fa =T aur
TaT T pu =45 9T "er &1 A= 6 §3T t € (0,00) W 3T dF H ATehl I &AT
N @ ST B ¥ T ot A R T, duT T, Rl e earT FART: uiFd g
dF # egdid U 0 §#7Y &7 3EeE g d9 @ adeal & § Sl ¥ @
87

1. limPWVE) =1) =

9

2. P(Iy>0)=-

3. E(Ty) =—

i
90

4. E(T) =g

Chosen Option)
Chosen Option)
Chosen Option)
Chosen Option)

A~~~ A~

[
[
O
[

1
1
2
2
3
3
4
4
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Consider the initial value problem

x2y" =222y + (Ax = 2)y =0, y(0) = 0.

Suppose y = @(x) is a polynomial solution satisfying ¢(1) = 1. Which of the
following statements are true?

1,

2
3.
4

@(4) =16
p2) =2
@(5) = 25
©(3) =3

URFHS AT A ST

x?y" =2x%y'"+ (4x—2)y=0, y(0)=0

W fagr & A fF yztp(x)ﬂﬂé'ﬁ@’qmﬁ?m@(l):lE"ﬂ'*'ftj,“‘f*"nd'
¥ AT ST A Q@ T @ 5w B2

1
2
3
4

0O o 0O O

() =16
p(2) =2
p(B) =25
@(3) =3
1

1

2

2

3

3

4

4
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Consider two groups, say G, and G, comprising of 10 and 30 patients, respectively.
Suppose that mean diastolic blood pressures of patients in groups G, and G, are
80 mmHg and 100 mmHg, respectively, and the corresponding variances are
4 mmHg* and 2 mmHg?, respectively. Let X, §%, € and R, respectively, denote the
mean (in mmHg), variance (in mmH g?), coefficient of variation (in percentage) and
range (in mmHg) of the diastolic blood pressures of the combined group (the two
groups combined). Then which of the following statements are true?

. , . 1 -
(Note: For observations x,xs,...,x,, variance is defined by = Y.(x; — %)3,

-,_.l n
where ¥ = T=1%f -

1. X=95
2 §*=73
180
3. C }F
4 R/> 8
ar gl G, AT G, 9 faum Y fSaa wern: 10 3R 30 7l e &) & &
TRl G, GG, H FIST & AT HARRITA Fdad $HAA 80 mmHg 74T

100 mmHg & TUT 3efsh TEOT Rl 4 mmHg? G491 2 mmHg? &1 S o HIFd
THE (BT WHET F1 WYFT Geg) A RIS Faamt F AT (mmHg #),
YERUT (mmHg? H), fGEX0T A0S (9 H) TUT (mmHg H) IRAT (range)
FHM: X, 52, AT RE| o9 5= Fy=l # § &l & T 872

(feequf: ﬁ&‘l‘ﬂﬁ' X1, X2, Xy, P TOIT TEIOT iz?ﬂf?ﬁ — X)? CaRT 9isNg §
SRl % = - Y% o)

5 X=95
2. 5 =TT
180
3. & > P
4, R>8

WW NN 2=




Question No. 27 / Question ID 704063 Marks: 4.75

Let f : R —» R be a continuous function such that |f(x) — f(v)| = log(1 + |x — y|)
for all x, y € R. Which of the following statements are true?

1.  f is necessarily one-one.
2 f need not be one-one.

3. [ is necessarily onto.
4

f need not be onto.

A & U G0 B (AR->R3T TSR ¢ F AW xy € R & T
If(x) = fFO)] = log(1 +|x—y]) &l @FT FY«AT # & Hld A T 872

1. f 3ETFHA: THHr ¢l

2. f @& Tehdhl Il HTGTF Aol ol
3. f¥ETeha: MO

4. f & HTEOTE gl TGS 6T gl

I I I
AR WWMNN -
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k
For every n = 1, consider the entire function p,(z) = Xj- ‘:c—l Which of the
following statements are true?

1.  The sequence of functions (p,),-, converges to an entire function
uniformly on compact subsets of C.

2. Foralln=1,p,hasazerointheset{z € C:|z| = 2023}

3. There exists a sequence (z,,) of complex numbers such that ?}lil’g|3n| = o0

and p,(z,,) =0foralln = 1.

4. Let S, denote the set of all the zeros of p,,. If a,, = }%n |z|, then a,, = = as
- n

n — oo,

TF n > 1 % I, G847 $@8F o p, (2) = ey R =R

A= Faa & a.FlF @ 5w &2

1. € F T3l Hga 3THHA=TA N ToAaA! H1 A (Prlyer HaF - ARATF
Fold A Uh-Hd; ATHART 8idT gl

2. WAl n=>1F B0 TH=IT {z€C:|z| <2023} H p, FT T T ¢

3. wiEwy TEsh F F13 TFA (z,) $H TFR § Fwh > 15 @Aw
lim |z} = ® & TN pa(z,) = 0 B

4. @A T p; & G AR F THIT H S, @ Afese TRy Smarg) A

a, = min|z| g, 99 a, — o & n— ©
ZES,

I I R I A
AR WWMNN -
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Suppose a 7 x 7 block diagonal complex matrix 4 has blocks

0 1 2mi 1 0
(0), (1), ( ) and 0 2mi 0 | along the diagonal.
68 0 0 2mi

Which of the following statements are true?

1. The characteristic polynomial of 4 is x*(x — 1) (x — 2mi)>.

2.  The minimal polynomial of 4 is x*(x — 1)(x — 2mi)>.

3. The dimensions of the eigenspaces for 0,1,2ai are 2, 1, 3 respectively.
4.

The dimensions of the eigenspaces for 0, 1, 2ri are 2,1, 2 respectively.

Al & 7 x 7 Ws-A0T @iFAN Jegg A% W B f

& AP 1o :
©, (1), (§ W3R (g 2{;;”: z?n)a‘rﬁa:ﬁ%sﬂﬁar%i

=T gt & & FiT & w7 87

1. AT @i TgIe x° (x — D(x = 2mi)° gl

2. AT 3ifeuss sgue x*(x — 1)(x— 2mi)? ¥

3. 0,127i% v JfEweioes gAmear i [qAT A 2, 1,361
4. 0,1,2ni% oW A0S gASCAT $I GHIT HA 2, 1,2 &l

[7] 1 (Chosen Option)
1 (Chosen Option)
[Z] 2 (Chosen Option)
2 (Chosen Option)
[7] 3 (Chosen Option)
3 (Chosen Option)

] 4
4
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Let, = {z € C:|z| <1} and Q, = C. Which of the following statements are
true?

1.  There exists a holomorphic surjective map f: {1, = (,.
There exists a holomorphic surjective map f: 0, — ,.

There exists a holomorphic injective map f: 0, — Q..

B~ 0 N

There exists a holomorphic injective map f: 0, — (.

A F O, ={z € C:|z|l <1} TWMOy=C &l T FIaT & F Fi9 & T 87
1. Frg praafafas o gfafes f:0, > 0, &

2. Frz aAfas smeod =T .0, - 0 &l

3. 15 iwAAfas whdr wfaf=y f:0, - 0,

4. ®5 qUIEAATIS TP gfafed £ 0 - 2, B

I I I
A WOWWMNN 2
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Which of the following statements are true?

1.

Let G, and G, be finite groups such that their orders |G, | and |G| are coprime.
Then any homomorphism from G, to G, is trivial.

Let ¢ be a finite group. Let f : G — G be a group homomorphism such that f
fixes more than half of the elements of G. Then f(x) = x for all x € G.

Let G be a finite group having exactly 3 subgroups. Then G is of order p? for
some prime p.

Any finite abelian group G has at least d(|G|) subgroups in G, where d(m)
denotes the number of positive divisors of m.

e Fuar & @ Sl § @3 82

1.

O o 0o o

AR WWDNN == |

A & 6, T G5 T8 IRTAT §HE & TSt @i (order). |G, | @7 |G,
HEEHST 1.9 G, H G, T FARINAN T &l

7 &6 Frg IRFT T 8 A &F £: 6 - ¢ FIS WA THHRAr 39
UhK & b 6 & 3 ¥ 378+ aIal & f R Far ¢l o9 J3 x €6
& fOT f(x) =x%l

Al 6 ¢ U IRTAT Tog & S0 el 33905 ¢| a9 hel emsap 5
fow ¢ Fr e (order) p? &l

forelr off aRTAG el WHE 6 & FA & F4 d(|G|) STHAE &, @I d(m)
ZART m & YaTcHeh HIsTehl @ &I &l Afese har ST ¢l
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Let F be a finite field and V be a finite dimensional non-zero [F-vector space.
Which of the following can NEVER be true?

1. V is the union of 2 proper subspaces.
2. Vs the union of 3 proper subspaces.
3. V has a unique basis.

4. V has precisely two bases.

A & F o aRfAT &7 & 9 v us aRfAq d qe@aw F-afger gafee g
A & O #la & Fya w0 T afh g wha?

1.  V Treer 2 3fa 3uwga™eal & aiFTes ¢l
2. vV Fegr 3 3T IuEATeAt &1 aiFAaaa gl
3. V& IMUR JgadT gl

4. V& Fel 8l YR ¢

O o 0o o

A OWNN ==
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Let X,Y be two n x n real matrices such that

XY=X24+X+1.

Which of the following statements are necessarily true?

1.

2
3:
4

X is invertible.
X + I is invertible.
X¥ =¥X

Y is invertible.

#ﬁﬁ:x,rﬂ# al n X n@Rdideh egE &

SN2 L X 4+ ]

=T FUaT # | Fid J 3aGHa: TT 67
1. X gHAog g

2. X+ I[TgHACIT ¢

3. XYE vxd

4. Y STHAT &

[Z] 1 (Chosen Option)
1 (Chosen Option)

[7] 2(Chosen.Option)
2 (Chosen Option)

] 3

]

D W
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Among the curves connecting the points (1, 2) and (2, 8), let y be the curve on
which an extremal of the functional

2
Jlyl = f 1+ x3y) y'dx
1

can be attained. Then which of the following points lie on the curve y?

1. (V2 3)
2. (V2 6)
s (2)
4 (V53)

faegait (1,2) dur(2,8) & A= arat gl # y U @7 g% & 58 W Golds
2
JV=ef, @+x*y)y dx
1
& Teh oA UIod AT ST Fehdl g1 a9 e et & @ Hla @ 3 y
W giEr?
1. (VZ 3)
2. (V2 6)
3. (v&3)
(\;"{EE;

3

O o 0o o

A OWNN=2=
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Let f : [0,) = IR be the periodic function of period 1 given by

f(x)=1-—|2x-1] for x € [0,1].

Further, define g : [0,e0) — R by g(x) = f(x?%). Which of the following statements
are true?

1.

2
3.
4

f is continuous on [0, o).
f is uniformly continuous on [0, o).
g is continuous on [0, c0).

g is uniformly continuous on [0, ).

TH HEd B f 2 [0,00) >R ST IMacwrer 1§, I FeeT gart aRenRa
orar Srar &

x €[01] & T f(x)=1-|2x —1].

Held g :]0,00) = R I g(x) = f(x>) ZaRT IR AT 71347 &1 FFd FYaAm

H Fie F T 82
1. [0,00) 9% f Tad &l
2. [0,0). 9 f TH-HAAC: Hdd. 6l
3. [0,90) 9Y g HAd ¢l
4. [0,00) O g UH-FAEG: AT gl
] 1
1
] 2
2
3
3
] 4
4
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Let y be the solution to the Volterra integral equation

.t
y(x)=e +f Tz Y.
0

Then which of the following statements are true?
1.y =(1+%)e

2. ym=(1+5)e

3. y(¥3)= (1 - ?TH eV

4, y(V3) = (1+%ﬂ) V3

A & y aeey @dTher (Volterra integral) @tepor

X o

ﬂﬂ=€+f

y(t)dt
N v

T FATHIA & a9 @e FUa1 # & Bl d T T 82
1. y(l):(1+§)e

2. y(y=(1+%e

3. V3= (1+3)e”

4. y(V3) = (l + ‘—”) eV3

3

0O o 0o o

A DA WOWNN=2=
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Let X be an uncountable subset of Cand let f : € — € be an entire function.

Assume that for every z € X, there exists an integer n > 1 such that f™ (z) = 0.
Which of the following statements are necessarily true?

1. f=0.

2. fis a constant function.

3. There exists a compact subset K of C such that f~*(K) is not compact.

4. fis a polynomial.

A fF C T TF IROEE ITEATET X8, a7 f : €= C F15 §97 RA¥F
el &l A fF 9@F zeX F T qUid n>1 sH WFR 8 fF fW(2) =0 Bl
T 3T # 8§ Si9 § 39T G 87

1. f=0.

2. f UH HIX He ol
3. C ¥ U% Hed 39GHTIT K SH UFR & & f1(K) FEd A€ B

4. fwagq'c.*%l

O o 0o o

A D WOWNN ==
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Let X be a discrete random variable with support Sy = {0,1,2,..., 25}, and

Bl-sa)= (2;‘)2% for all x € §y. Then which of the following statements are
true?

T The distributions of X — 12.5 and 12.5 — X are identical
2 P(X<4) = P(X = 22)

3. Coefficient of variation (in percentage) of X is 20

4

P(X <49) = P (X > 20:1)
e R x v YEr yEAa aEfEow T ¢ former smeed Sy = (0,1,2, ..., 25) €
TuT T x ESEE??ﬁ»'I'UP(X=x)=(Zf)2% g g7 B FYual # BT ¥ 57
g7

1. X —-125@M125<X & daa HHEST &
2. PX<=4)=PX=> 22)

3. X o Treor sune (ufaerd H) 20 €I
4, P(X=49) = P(X=> 20.1)

(Chosen Option)
(Chosen Option)

B O O H

(Chosen Option)

1
1
2
2
3
3
4
4 (Chosen Option)
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Suppose that {X(¢t):t = 0} and {Y(t):t = 0} are two independent homogenous
Poisson processes having the same arrival rate 1 = 2. Let WX and W,' be the
waiting times for the nt" arrival for the processes {X(t):t > 0} and {Y(t):t = 0},
respectively, n € N. Then which of the following statements are true?

11
16

1. PWF <w))=

2. PW¥<whH=:2

2

3. PWX<whH=2

16

4. PW<w) ==

A F (X(0):t2 0} FAT {Y():et = 0} AT F@HS & A= 2 drell & Tgad
AR carEl 9RaR (Poisson processes) &l He fob Wi d2m W)Y s
gfshaT3T (X(t): = 0} AR (Y (£):t > 0} H n-d IRTHA F TNET-HA 6, o6l n €
N gl da @7 &34 # ¥ Fi9 d T 87

11
16

2. PWE<WY)=-

2

3. PW<W) =T

4.  PWi=wl)=-

(Chosen Option)
(Chosen Qption)
(Chosen Option)
(Chosen Option)

L B B O
A OWOWWMNN 2
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Let (f,),-; be the sequence of functions defined on [0,1] by

Ly = s ]ng( ! +2\E).

Which of the following statements are true?

1.  (f,) converges pointwise on [0,1].

2 (f,) converges uniformly on compact subsets of [0,1) but not on [0,1).
3.  (fp) converges uniformly on [0,1) but net.en [0,1].

4 (f,) converges unifermly on {0,1].

A TF (f,)n., FoART BT 3EHERA £ ST [0,1] T
- (1 +-*»/?)

fn(x) =x"log 5

T Uit & e Fyal A &l ® a7 82

1. [0,1] T¥(f,) fegar s#faRa s &

2. [01) & Ted IUHI=TAT W (f,) Teh-FAleda: ATHARG e1aT & aAfeea [0,1)
T il

3. [0,1) 9T.(f,) Th-EHET: JTHANT el & oifered [0,1] UT LI

4. [0,1] T (f,) Teh-THAE: HFERT &rar &l

O o 0o o

A D WOWNN=2=2
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Suppose X is a continuous random variable with probability density function

1 1
—= - . —00 < X < oo,
fx) tl+ (x + 1)2 rEES®
Define
i it X #10
Y={pp -
0, ifX=0

Then which of the following statements are true?

1 E(Y)=0
2 P(Y >0) <P(¥Y<0)
3. PY<-DXRY>1
4. E@@H&Kl
A foF X AFatafad giflshar gecd B« alel Sl Tdd Jeieos o1 §
1 1
f£x):§1+{x+1)2' — 00 TN &G, 0.
gRefea &
X ¢
.y Iic X #0
g X 50

ae A Fu=r & Fl9 @ a7 27

1.

2
3.
4

E(Y) =0
P(Y > 0) <P(Y.<0)
P(Y < —1) < P(¥.> 1)
E(Y?) =1

[Z]1 1 (Chosen Option)

1 (Chosen Option)

] 2
2

] 3
3

[Z/] 4 (Chosen Option)
4 (Chosen Option)

Question No. 42 / Question ID 704102
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Let g;, g, be the generalized coordinates and p,, p, be the conjugate momenta,
respectively. Let a and b be such that

1= G, Po=ap, +16p;
Q; = p2, P,=12q, +bq,
is a canonical transformation. Then which of the following statements are true?

1. a*+bh* =2

2 a—b= 2

3. a+b=2

4. a=1 b1

A 1% g1, g AU, Py FAA: SATHISHA AEGATH TAT GLIA HAT &, T a

T b SH UFR &
Q1= qn Po=ap, +16p,
Q: = p2, Po=12q, +hq,
v RffT §9eRor gl T FuEt # @ Sl F 0T 8

1. a¥-hi =8

2 a—b= 2
3 a+hbh=2
4 a = Bb"1
] 1
1
] 2
2
] 3
3
] 4
4
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For a differentiable surjective function f: (0,1) — (0,1), consider the function
F:(0,1) % (0,1) = (0,1) x (0,1) given by

F(x,y) = (), f(»), x,¥ € (0,1).If f'(x) # 0 for every x € (0,1), then which of
the following statements are true?

F is injective.

2. fisincreasing.

3. Forevery (x',y") € (0,1) x (0,1), there exists a unique (x,v) € (0,1) x (0,1)
such that F(x,y) =(x", y).

4. The total derivative DF(x;vy) is invertible for all (x,y) €(0,1) x (0,1).
Ueh Hddhola g Heanal welad f:(0,1) = (0,1) & faT,

F:(0,1) x (0,1)= (0,1) x (0,1) X FarR &Y 3 e=1ad ¢

F(x,y) =(f0a.f(M), £y € (0,1).

afe g+ x €(0,1) & AT f'(x) 2 0 &, a« = FYaT & & Fla F 77 872
1. F @&t ¢l

2. fauHAE &

3. 9A& (x',v') € (0,1) x(0,1) F AT, *Fael Tk (x,9) € (0,1) x(0,1)8H
R & & F(xy) = (& y) B

4. @M (x,y) € (0,1)x (0,1) F T FFYUT 3raeholst DF (x,y) eqhavid &
] 1
1
] 2
2
] 3
3
] 4
4
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Let x be a real number. Which of the following statements are true?

1. There exists an integer n > 1 such that n? sin% > X

2. There exists an integer n = 1 such that n cos% =

3. There exists an integer n > 1 such that ne™" > x.

4. There exists an integer n > 2 such that n(logn)™* > x.

A 6 x TF IEdias & ¢l B9 36 # 9 &9 § 99 87
1. U QUi n> 158 YR &% 0% sin= > x &l

2. UH UIF > 158§ g & n cos- > x gl

3. TF PO eI SEGFT ¥ Brne > x ¥

4., TUF WHEZEF ghR & & n(logn)™ =>x &l

[7] 1 (Chosen Option)
1 (Chosen Option)

] 2
2

] 3
3

[Z]1 4(Chosen Option)
4 (Chosen Option)
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2 3 =

Suppose A = ((aij)) ~ W, (5,%), where X = (1 2 D). Then which of the
1 0 2

following statements are true?

1. Qa2 ~ X%
1
2. 2 A2z ""st
1
3. E(ﬂn_‘lau +4as3) ~ x3

1
4. ;(311—4313"‘4‘133)“1’5

tiy p
Hiﬁﬁ?Az((aij))~W3(5,E)§',ElﬁTw E:(l 2 n) ehdd o U 7

1 Owag
T T TT E?

8 A ~ Ig
1
2 3922 “"k‘g
1
3. E{au —4(113"!' 4{133) ”"';f’az“

1
4. ;(911‘—4313"'4&33) ~ xi

(Chosen Option)
(ChosenOption)

[
]
]
[

1
1
2
2
3
3
4
4
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For a real number A, consider the improper integrals

Y dx Pl

AT n(l_x)l’ A 11_1.

Which of the following statements are true?

: 3

2
3.
4

There exists A such that I, converges, but K; does not converge.
There exists A such that K, converges, but I; does not converge.
There exists A such that I;, K; both converge.

There exists A such that neither I nor K, converges.

fordr areafas @&ar L & v, 31?-IT-r HATEe! (improper integrals)

dx
K= | —
(1_;@:« > in

W AaR | @ Fuar &3 39 & g7 &2

1.

2

(N I I B I
APDA WOWWNN=_2-

S vEr A & 5 L 3EERa B & e K 3@aia A8 g 2
I LA £ & K, 3fFERa diar g, dfh L 3@ElRa 761 aar gl
Flg TAT A & L K, = JAHERT 8id &1

FS S FAA L IR T EK RGBT
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Consider R? with the Euclidean topology and consider Q% c R? with the subspace
topology. Which of the following statements are true?

1. @2 is connected.

2. If Ais a non-empty connected subset of %, then A has exactly one element.
3. @7 is Hausdorff.

4. {(x,y) € @*|x* + y* = 1} is compact in the subspace topology.

FiFeSra FieAfaehr arel R? U Ig@A™e @GS aef @ c R? ¥ fT9R
F| P sy § Fla & 95 82

1. Q* Hecy @l

2. TG A, Q°F UH INFA G 39GAE ¢, a9 A H FHgel TF 3739 g

3. Q°gEEI% I
4.  {(x,y)€ 02| x2+ y? = 1} 3UTAE AEATIA H T&d ¢l

(N I I B I
AR WOWWMNN A
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Let X,,X,, ..., X,, be a random sample from an absolutely continuous distribution with
the probability density function

e % ifx>0
0, ifx<@'

fxle) =

where 8 € R is unknown. Define X = izg;lxi and Xy = min{X,,....X;}. Then
which of the following statements are true?

1. X is the method of moments estimator of 8

2 X(y) is the maximum likelihood estimator of @

3. Xy —% is the uniformly minimum variance unbiased estimator of 8
4. X(1) is a sufficient statistic for 6

A fF X3, X5, w0 X, FF 91ddr gdca %ol drel U fRUSd: ddd dca H
¥ UF gRes Yfaey ¥

I
o - e

el 6 € R &l 7Y & X =L X @ X,y = minfks, .., X,} ¥ a7
fF = FuAT # & Fla T T 82
1. 6% IOt faf9s et X B

2. 0 T IAFIA FAEAT 3Felat X, ol

3.  0F UH-OAEA: NoqdH TN FATNAT HFoAS Xy =~ Bl

4. 0% AU X UF gAq e Bl

1 (Chosen Option)
1 (Chosen Option)
2 (Chosen Option)
2 (Chosen Option)
3 (Chosen Option)
3 (Chosen Option)
4 (Chosen Option)
4 (Chosen Option)

B B B H

Question No. 49 / Question ID 704086 Marks: 4.75




LetR =Z[X]/(X?+ 1)and ) : Z [X] — R be the natural quotient map. Which of the
following statements are true?

1. R is isomorphic to a subring of C.

2.  For any prime number p € Z, the ideal generated by y(p) is a proper ideal of
R.

3. R has infinitely many prime ideals.
4. The ideal generated by )(X) is a prime ideal in R.

A 6 R =Z[X]/(X? 4+ 1), T : Z[X] —» R _FHesT @HAF-9ia=T (natural
quotient map) &1 TFT FUET A T F9 T T &7

1. € & T 39aer@ ¥ R oA &
2. TR 8 e T peZ & AT, Y(p) ST FfAd IOSAEAr R HI Th
eI G
3. R Felad: HHT UTATAl gl
4.  YX)EERT SAfAd VTSR, R H Uh T UTelaal ¢l
1
1
2
2
13
3
] 4
4

Question No. 50 / Question ID 704114 Marks: 4.75




Let X,,X,, ..., X,, be a random sample from an unknown distribution with absolutely
continuous cumulative distribution function (cdf) F. Let F,, be a specified absolutely
continuous cdf. For testing Hy: F(x) = Fy(x) for all x against H,: F(x) # F,(x) for
some x, consider the following two test statistics:

Tyn = SUP |~ Xy fix ey — Fo(x)|, and Ty = supn |2, fix ey — Fo(0)|

xeR xeR

1, ifX;<x

0, ifX,>x Pri=1z..n

where [y <.} = {

Then which of the following statements are true?

P
1. Ty, — 0 as n — o0 underH,

2. /1~ ki 0 asn — co under H,
3. lim Pg(T, i>.1)=1forall F
n—+o :

4, T, » converges in distribution to a degenerate real valued random variable
under H;

A &6 X, X, ., X, Adera: aad 993t e welet (cdf) F | @ o=
aefeo® ulaesl & S8l F 3901d gl F, 3 [Afetse PRuga: aad cdf A
Ao 9R&FHeTAT Hy: F(x) = Fy(x), T x & A0, FI dhfcus IREeg=T
Hy: F(x) # Fg(x), frelt x & T, & fascy odiemor & ow e er 9dietor
gfdeLsr o3 faar &3

5 T ‘
Ty = sup [SEMs iy = Fo0)|, T T, = supn |23 iy an —Fo(0)|
xelR xeER
Ixicxy =1 9 F — i=12,.. 0 & @0
o T {0, qEX, > x

g o= ¥ # ¥ i § T 87
1. Hﬂﬂ:aatﬁFrTlrnioaanam

P
2. Ho&h 34T T,,, > 03 n—>

3. @ F& AT lim (T, >1)=1

n=+co

4. Hy & 3t 7, aFdides A didl HUESE Iefeosd @ W ded A
HAFRG gar gl




[Z] 1 (Chosen Option)
1 (Chosen Option)
[Z] 2 (Chosen Option)
2 (Chosen Option)
] 3
3
[/] 4 (Chosen Option)
4 (Chosen Option)

Question No. 51 / Question ID 704090 Marks: 4.75

Let p : R? — R be the function defined by p(x,y)= x. Which of the following
statements are true?

1. Let 4, ={(xy) e R*]x? + y2 < 1}. Then for each y € p(4,), there exists a
positive real number £ such that (y — s,y + &) € p(4;)

2. LetA,={(x,y) eR?|x%+ y? < 1}. Then for each y € p(4;), there exists a
positive real number £ sueh that (y — ,¥ + &) € p(45).

3. LetA; ={(x,y) e R® | xy = 0}. Then for each y € p(4;), there exists a
positive real number £ such that (y — &,y + &) S p(4;).

4. Letd,={(x,v) € R?|xy = 1}. Then for each y € p(4,), there exists a
positive real number £ such that (y — &, + &) S p(4,).

Th Held p R 5 R & p(x,y) =x G@RT IRATNG G0 T F¥=1 7 @

T & Tca &7

1. I A ={xy) eR>[x>+y2 <1} & df 9&F y € p(4,) & o F5 it
UATcHS aiidiaes H&dl ¢ N difeh (Y — e,y + &) € p(4,) el

2. A ={(x,MER? | x2+y2 <1}%, dl 9cd+ y € p(4,) & T Fi5 vHEr
HATCHS IEdias &l ¢ el dfsh (p— &,y + &) € p(4;) &l

3. T A;={(x,y) ER? |xy =0}8, dl 9P y € p(4,) & T F5 o=
eelTcHs didides TEAT ¢ B dlfeh (Y —&, 7 +€) € p(43) &l

4. TR A, ={(x,y) eR?|xy=1}8, @& 9AF y € p(4,) F AT :5 WA
HATcHS aIedides H&AT ¢ 8RN dlleh (y — &,y +£) S p(4,) &

1
1




AR WW NN

Question No. 52 / Question ID 704068 Marks: 4.75

For real numbers a, b, ¢, d, e, f, consider the function F: R? — R? given by
F(x,y)=(ax+by+c,dx+ey+f) forxy € R.

Which of the following statements are true?

1.  F is continuous.

2 F is unifermly continuous.

3. F is differentiable.

4.

F has partial derivatives of all orders.

arEdides HEATHT a,b,c,d, e, [ & T g §F W S F: R? - R?2 9X @O
F

F(x,y) =(ax + by +c,dx+ey+f), x,y € R & [AaT|
far #u=T 7 ¥ la F @ 82

1. F E@dd gl

2. F US-@AEd: ¥@ad gl
3. F d&eald gl

4. F & | Hifedi (orders) & RIS 3idholat ol

0O o 0O O

A D WOWNN=_=

Question No. 53 / Question ID 704077 Marks: 4.75




Let A be a real diagonal matrix with characteristic polynomial 1* — 242 — 1 + 2.

Define a bilinear form (v, w) = v*Aw on R*. Which of the following statements are
true?

1. A is positive definite.

2. A?is positive definite.

3. There exists a nonzero v € R® such that (v, v) = 0.

4. rankA =2.

A B A AAIOF TguE 2%~ 2254+ 2 qE A arFdias @R gy
gl R? X U g@aiidsd &9 (v,w) = viAw &I IRERT ¢ &= Fyai 7 @
T & T &2

1.  Agdicas ARET |

2. A &EreRs iREd B

3. g YR vER® 3H YR § & (v,v) =0 &l
4. I (rank) A = 2.

Question No. 54 / Question ID 704109 Marks: 4.75




Let X,,...,X,, be a random sample from N(u,1) distribution, where u € R is

unknown. In order to test H,: u = u, against Hy: u > u,, where y, € R is some
specified constant, consider the following two tests:

(A) Reject H, if and only if X,, > ¢;, where c, is such that P, (X,, > ¢;) = a € (0,1)
and X, = -3, X; .

(B) Reject H, if and only if Median{X,,..,X,} > c;, where ¢; is such that
P, (Median{X,, ..., X,} > c;) = a € (0,1).

Then which of the following statements are true?

g The test described.in (A) is the uniformly most powerful test of size «
2. The test described in (B) is the uniformly most powerful test of size «
3. P,(X, >€p) =1 asn - ooforall u >y,

4. Py(MedianfX,, e, Xy} > o) =

AT & X, X, ST N, 1) F T IS AEfeos Uiaes &, Sel p € R 37T &
e 3Fai@a 3TNy € R & A0 TR0 9REeT=r Hy: y = yy F dHhicds
TR Hyi > o & o IRTOT ) T, & oot o) e et

(A) H, 3t ol 3R e @i PR FL 5@ £, > ¢, &, 96l ¢, 37 UK &
& B, (X, > )= a € (0,1) JT X, =§z;‘:1xi el

(B) Hy, & T 3 Faa o IAFR F I MedianfX,, .., Xy} > ¢, &, F@l
c; 39 YR § T Py (MedianfXy;..., X,} > ;) =a€(0,1) §1

ad @ F2e # ¥ Sl O a0 82

1. (A)F afoig gdieTor 3TAT (size) @ & Uh-THAT: AFTdH TIETIT |
2. (B)#H afoia gfieur AT (size) ¢ F TH-GAAD: qFadH TH&0T |
3. T u>py F AT PLAE,>c) > 1T n— o

) 1
4. By (Median{X,,..., X} > o) ==

[Z] 1 (Chosen Option)
1 (Chosen Option)




[]
WWwWw NN

[Z] 4 (Chosen Option)
4 (Chosen Option)

Question No. 55 / Question ID 704067 Marks: 4.75




Which of the following statements are true?

1.

The function f: R — R defined by
i) = [[x] sini forx =0,
forx =0
has a discontinuity at 0 which is removable.
The function f: [0, ) — R defined by

sin(logx) forx = 0,
0 fora=10

has a discontinuity at 0 which is NOT removable.

fo0) ={

The function f: R —"R defined by

_ forx < 0,
I = { el/O*1) forx >0

has a jump discontinuity at 0.

Let f, g+ {0,1] = R be two functions of bounded variation. Then the product
fg has at most countably many discontinuities.

= T 8 Sl O g &7

1.

1
1
] 2
2

T garr uitsida wors LR R
f(x)z{[x] sin% x # 0 faw,
0 x = 0% T

F T 09X Us 39dcT & S 39T 6l
foi=T garT aR#TNE Bored f:[0,00) = R

_ (sin(logx) . x =0 T,
f(x]_{ 0 x = 0% e
F T 0 W} uF 3@aaT & S 39S AR B
a1 ganrr aftsna ®es LR - R

_{ eY* forx <0,F T,
”x)_{ e+ forx > 0% AT
& fav oW vE wfa-3rwidcT B
A &5 £, g:[0,1] - R IREEE fG=R0T & a7 Bold &1 d9 U=%d fg F
FATIAr S gEAr 38 & HOF o= el




Question No. 56 / Question ID 704094 Marks: 4.75

Consider the Cauchy problem

du du ;
e 1, (x,¥) € Rx(0,0),
alor, ) =emlcxs x eR,

with a given real parameter k. For which of the following values of k does the
above problem have a solution defined on R x (0, 00)?

1 k=0
2 k =72
3. k=4
4 — 1

UF Fid (Cauchy) FHET

u— + _y: 1, (x,v) € R x (0,c0),

u(x,0)= kx, xeRR

W 99 &, 8T k U= JiEdids Uad el @0 # 8 k & & 76 & f@u
R & T FHED FT R x (0,00) OT IRHRG S g &2

oW
=~
Il
N

0O o 0O O

AR WOWNN ==




Question No. 57 / Question ID 704081 Marks: 4.75

For an integer k, consider the contour integral I, = flzl:lj—:dz. Which of the
following statements are true?

1. I, = 0 for every integer k.

2. L,+0ifk =1.

3. || < |44 for every integer k.
4

lim |I, | = oo.
lim |f]

fFdr quitsr &k & 1T, SHegd THHS I, = J'lzi:lj—;dz W TR & @ Fy=t
A A Fld § T 67

1. 9® Uik k& T L. =0 §l
2. I,#0g3Gk 21§
3. WelEH YUIH k &F T |I| < |lpeal B

im |[.| = co.

L

0O O 0O o4

1
k
1
1
2
2
3
3
4
4

Question No. 58 / Question ID 704085 Marks: 4.75




Let G be the group (under matrix multiplication) of 2 x 2 invertible matrices with
entries from Z/9Z. Let a be the order of ¢. Which of the following statements are
true?

1. aisdivisible by 3*.
a is divisible by 2*.
a is not divisible by 48.

W N

a is divisible by 3°.

HEGg A0 & IHAId 2x2 gohAviT 3egg, S gfaftear z/9z # €, F
HHE 1 ¢ ¥ 3R #ew| FE ¢ H FiE (order) a & a7 e Fuwr A @ i
¥ T 872

1.  a3gr 3* § s &
2. aTgr2t @ fQasa ¥
3. aTET48 W ey AT B
4. aFer3e ¥ AT B

(I I R I B
AR WWMNN 2

Question No. 59 / Question ID 704075 Marks: 4.75




Let A be an n x n real symmetric matrix. Which of the following statements are
necessarily true?

1. Ais diagonalizable.
2. If Ak = [ for some positive integer k, then 42 = I.

3. If A¥ = 0 for some positive integer k, then 4% = 0.

4.  All eigenvalues of A are real.

A fF A FS nxn TEARF TARAT IPE B e FueEt A @ T @
HTERTFd: T 872

1. ARsUET gl

2. g ey uatTeRs ol k & fow Ak =1 §, a9 A2=1 %I
3. fE ey g quifd i F faw A =0 8, da.42=0 &
4.  AF G NAEIOF AT TS ¢ |

E O O O

(Chosen Option)

1
1
2
2
3
3
4
4 (Chosen Option)

Question No. 60 / Question ID 704099 Marks: 4.75




Define

S ={y € C'0,q] : y(0) = y(m) = 0}
If ke = x:g}gfﬂlf{x)l. forall fES

Bo(f,e)={f€S:|flle < €}
Bi(f.e)={f €S : lIfllc + lIf'llc <€}
Consider the functional /:S — R given by

J=1 - 017 y*dx:
Then there exists £ > 0 such that
1. Jly] £JI0); forall € Bg(D, )
2. Jlv] <JI0], forall ¥ € B,(0,¢)
3. Jlv]=]Jle], forall y € B4(0,¢e)
4. Jly] =40], forally € B,(0,¢&)

aReRE &t

S ={y e C'[0,7] : y(0) = y(m) =0}
Iflle = xg}ggllf(.ﬂl. | feSFH T
Bo(fie) =1 €S : |Iflle < £}

B,(f,&) ={f €S Ifllee + Ilf lle < €3,
AR @5 ®ereh .5 >R W @FER &
JIy] = [a=@)2)5?dx.

dd U UHT £ > 0 B9 difs

1. & y € By(0,¢) & T /[y] < J[0].

2. FHrye B,(0,&) FTAT J[y] < J[0].

3. W y € By(0,&) F AT J[y] = J[0].

4. ¥H y € B,(0,&) & foTw J[y] = J[0].
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