PREVIEW QUESTION BANK(Dual)

Module Name : MATHEMATICAL SCIENCES
Exam Date : 07-Jun-2023 Batch : 15:00-18:00

Sr. | Client Question
No. 1D

Objective Question
1 704001

Question Body and Alternatives Marks

2.0

A and B have in their collection. coins of Re. 1. Rs. 2. Rs. 5 and Rs. 10 in the ratio 3:2:2:1 and

4:3:2

with

L.

2

3

4.

:1, respectively. The total number of coins with each of them is equal. If the value of coins
A is Rs. 270/-, what is the value of the coins (in Rs) with B?

213

. 240

275

282

fa®] &b 3T U TUB HASIRB B U 19,29, 55, 3R 10 & [Gdd HH: 3:2:2:1 3R

4:3:

2:1 % 3 H & | Rydebl Bl ddl ST Ui o U GHM ¢ | Afc A & Riadl &1 S 1ad 270

T ¢, B & [Uad! &1 $Hd (3 H) fbai g2

1.

2
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Objective Question
2 704002

213

2.0

If the speed of a train is increased by 20%, its travel time between two stations reduces by 2 hrs. If
its speed is decreased by 20%, the travel time increases by 3 hrs. What is the normal duration of
travel {in hrs)?

1;

2

11.5

120

o8 B

. 14.0

Negative
Marks

0.50




Objective Question
3 704003

Objective Question
4 704004

¢ U YISl Bl 1A 209 961 & SR dl &l W2HE! & siid 3B TMET &1 YA 2 B ¥¢ Sdl g |
e 3! Tid 20% HH DR &l SR dl ATA 61 HY 3 He §¢ SIldl ¢ | AE1 H GHRId: fdbdH1
Ay (def §) Thrdl g2

1. 115

Al
A2
A3

A4

Person A tells the truth 30% of the times and B tells the truth 40% of the times, independently.
What is the minimum probability that they would contradict each other?

1.0.18
2.0.42
3.0.46
4. 0.50

U AT A, 30% IR Y dlierdl § SR Weld FU Y R B, 40% SR T sicidl g1 d &l
Uh GO Bl TS D1, THDI GAdd Uil faha g2

1.0.18
2.0.42

3.046
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The standard deviation of data xy, x5, x3,..., X is © (¢ =0). Then the standard deviation of data

3242, 3x,12, 3x3+2,..., 3x,+2 is
L. 3¢
2o
3. 3042
4. 90

Slel xq, x5, x3,..., X, PIHMHD CERGES (6 =0)| dd SIcl 3xy+2, 3x5+2, 3x3+2...., 3x,12 Pl HIHh
EEREN

L. 3
2.
3.30+2

4, 9

Al
A2
{m
A4

Objective Question

5 704005
A device needs 4 batteries to run. Each battery runs for 2 days. If there are a total of 6 batteries

available, what is the maximum number of days for which the device can be run by strategically
replacing the batteries till all the batteries are completely drained of power?

12
2.5
3.4
4.5

U IYBROT & dleH H 4 9eRaf 2A1a20 ¢ Tdd ded 2 fa Fadl §1 ¢ el oI WwrHifdd
0 960 BR IUBRY DI 3t dH b e & forg <t o1 dehdl § Sfd b fob It
1fe quia: EI 9 81 ol

1.2

2.5
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Objective Question

6 704006
The difference of the squares of two distinet two-digit numbers with one being obtained by

reversing the digits of the other is always divisible by
1.4
2.6
3. 10
4,11

&l G G- 2feh] B Feerell & arll @ SR, ST U Ueh S8 GeR] URaT & 3! &l 3e B
SR T B, Forg g RN fauTsy 6. 98 ©

1.4
2.6
3.10

4. 11
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Objective Question
7 704007

A person takes loan of Rs. 1,50,000 at a compound interest rate of 10% per annum. If the loan is
repaid at the end of the 3rd vear, what is the total interest paid?

1. 45000

2. 82600

3. 94600

4. 49650

Udh Alad 1.50.000 T B BN Fehgles ST & 10% Hiday TR oidl g1 Tie B0 &l AR 99 &bl
A1t UR b1 fedl S df o a1 sa1s 3feT fbar S

1. 45000

2. 82600
3. 94600

4. 49650
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Objective Question
8 704008

Objective Question
9 704009

A4

The figure shows map of a field bounded by ABCDE. If AB and DE are perpendicular to AE, then
the perimeter of the field is

A 15m E

2. 80m

4. 85m

{7 U & &1 a0 fGE1d1 € Sl ABCDE U UREG g1 Uf¢ AE & dedd AB 3R DE g, a9 &3
CARIREIGE

A 15m E
c
15m 15m
B
o7
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The ratio of ages of a mother and daughter is 14:1 at present. After four years, the ratio of their ages
will be 16:3. What was the age of mother when the daughter was born?

1. 26

2.28

2.0

2.0




Objective Question
10 704010

g H U Hrdl 3R G &1 3R] 14:1 & 3FUN H ¢ | IR 98 UHTd, 3761 31 T ST 16:3
BT Ot o S o 90y Hidl &l 1 fba-i o

1.26

2.28
3.30

4.32

Al
:Az
A3
:A4

Five identical incompressible spheres of radius | unit are stacked in a pyramidal form as shown in
the figure. The height of the structure is

Top view

—_

- 2442

b2

-2+43

[F5)

- 242273

4.3

ZPIS AT o Ui UhaaEM Ui Tidl &1 U o RIS & =u § o | g2l SHuR
41 T4 ¢ | 39 U &1 dls o

Top view

oY =g

L.2+v2

22443

3. 242273
4.3
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Objective Question
11 /704011

Objective Question
12 |[704012

A3

A4

In an assembly election, parties A, B, C, D and E won 30, 25, 20, 10 and 4 seats, respectively;
whereas independents won 9 seats. Based on this data, which of the following statements must be
INCORRECT?

1. No party has majority.
2. A and C together can form the government.
3. A and D with the support of independents get the majority.

4. An MLA from E can become Chief Minister.

U a4 §4T & 97161 § ol A, B, €, D, 3R E A H: 30, 25, 20, 10, 3R 4 Hl R faog
W~W§Wﬁ9®ﬁmﬁwwﬁi 249 AiPol & MR R, Fyfeiad § I dAar
DY Teld ?

1. fopdi ot ot bl 9gHd T8I B

2. A 3R ¢ e &R WBHR 941 Jhd g |
3. A SR D, FHcferdl & Iy fid SR agHd Uld g |
4. E &1 U [qe10eh Gl & Gl g |
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Objective Question
13 |[704013

The populations and gross domestic products (GDP) in billion USD of three countries A, B and C

in the vears 2010 and 2020 are shown in the two figures below.

1,600

1,400
1,200 -+

1,000
200
600

Population

400 +

i
200 -

0 =

In terms of increase in per capita GDP from 2010-2020, their ranking from high to low is

1.AB.C
2.B,A,C

38,0 A

4.C,A,B.

anf 2010 3R 2020 H A &= A, B, #IR ¢ B U@ 3R, 3RE 3HRGI STeR ¥ Ghd Ui

Jd1G (GDP) &I &l El H AR fear mr g

1,600

1,400
1,200 -
1,000

800

600 -

Population

400
200
0 .

3000 -
2500 -

~ H Y2010
o~ 2
& mvyz020
w
M~
w
—t
.ﬁﬁ ~ 3
- —
A B c

2000

o.

0 1500

L)
1000
500 -

~ B Y2010
N~ mY2020
=
™~
=
=
o & 53R
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2010 ¥ 2020 H Ui i siisidl ¥ §ig & U H, 39@1 3= 4 47 9l ¢

1.LA.B.C
2.B,AC

3.B,C,A

4.C,A,B.
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Objective Question
14 ||704014

Consider the following paragraph:

THE ABILITY TO REASON ACCURATELY IS VERY IMPORTANT, AS IS THE ABILITY
TO COUNT. AS AN EXERCISE IN BOTH, LET US COUNT HOW MANY TIMES THE
LETTER “E” OCCURS IN THIS PARAGRAPH. THE CORRECT COUNTIS .

Which option when put in the blank in the above paragraph will make the final sentence
accurate?

1. SIXTEEN

]

. SEVENTEEN

3. EIGHTEEN

4. NINETEEN

fFofafad srm=be R TIR &Y

THE ABILITY TO REASON ACCURATELY IS VERY IMPORTANT, AS IS THE ABILITY
TO COUNT. AS AN EXERCISE IN BOTH, LET US COUNT HOW MANY TIMES THE
LETTER “E” OCCURS IN THIS PARAGRAPH. THE CORRECT COUNTIS .

SUYdd 3fwie & Rad R H oy fadbed o1 3@ 3ifdd a1y &1 UheH gl &1 &2

1. SIXTEEN
2. SEVENTEEN
3. EIGHTEEN

4. NINETEEN

Al
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A3

A4

Two datasets A and B have the same mean. Which of the following MUST be true?

1. Sum of the observations in A = Sum of the observations in B.

5]

. Mean of the squares of the observations in A = Mean of the squares of the observations in B.

3. If the two datasets are combined, then the mean of the combined dataset = mean of A + mean
of B.

4, If the two datasets are combined, then the mean of the combined dataset = mean of A.

2.0




Objective Question
15 /704015

Objective Question
16 704016

ol

Hidh 31 & &l GYEI A 3R B & 1 99 ¢ | Fgfcfad § € $1991 a2 U J 9 gl

1. A U&UT &1 g7 = B & Ul 1 aT
2. A U&fUT o g1l o] AT = B o UE{UI &b a1l T HIed

3. 4fe M3l & gl Uil &1 YaieH &R ferar SR, a9 Gaiford Hidbs! & 9ag S = A
@1 HIH + B & A1

4. 7S Sfipsl & il gl P YIS B o/l S, T4 AIford bl & YHg & 719 = A
@ AT

Al
A2
A3

A4

In a meeting of 45 people, there are 40 people who know one another and the remaining know no
one. People who know each other only hug, whereas those who do not know each other only shake
hands. How many handshakes occur in this meeting?

1:225
2.10
3.210

4. 200

45 T BT U S H, 40 T UhGaR bl Sd ¢ AR AW fb it &1 W T Sfridl €1 il aln
UhGHR Bl W ¢, el 7Tl fAed 3, Fdic Sl ThgHR bl Tg1 S g had gl¥ Hald 3139
6 H fara g1Y-fie gid g2

1.225

2.10

Al

A2

A3

A4

2.0

2.0




In a group of 7 people, 4 have exactly one sibling and 3 have exactly two siblings. Two people
selected at random from the group, what is the probability that they are NOT siblings?

1. 5/21
2. 1621
3.347
4. 4/7

Ueh HHg TorgH 7 @l §, 4 & 31 Ueb Welar § IR 3 & Sl &l Yelax ¢ | UHg ¥ gef=sd =0
Y 9 gl vl &t 1 Wil g fd 4 ggieR "8l &2

1. 5/21

2.16/21
3.377

4. 4/7
A.AAl
{AZ
53
A4

Objective Question

17 704017
On a spherical globe of radius 10 units, the distance between A and B is 25 units. If it is uniformly

expanded to a globe of radius 50 units, the distance between them in the same units would be

1.7

h

2. 125
3.150
4. 623

U 10 ID[5 U1 & MABR Tl TR A 3R B & dld Bl g3l 25 P15 ¢l TG 39 UHEUd 4
noacmgHMaFMMﬁﬁlﬂTﬁHﬁmGﬂﬂT%,tﬁﬁsaﬂwffW 3R B &) I B

gt

—
=1
Lh

2
—
[
Lh

3.130

4. 625
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Objective Question
18 |[704018

Objective Question
19 1704019

A4

An appropriate diagram to depict the relationships between the categories INSECTS, BIRDS,
EXTINCT ANIMALS and PEACOCKS is

A. B
c D.
LA
2
3. 40
4.D

b
we}

L5 )

4.D

Al

A2

A3

A4

A boy can escape through a window of size at least 4 feet. The 28 windows of a house are of sizes
2, 3.4 or 5 feet and their numbers are proportional to their sizes. The number of windows available
for the boy to escape through is

12
2.9

3.10

2.0

2.0




Objective Question
20 |/704020

Objective Question
21 704021

U ASH] HH-U-HH U 4 B B RASD! Y Habel HIT Yebell §1 TR bl 28 RaSfebal & A4 2,
3,4, 3R 5 BT § SR D! YA IAh AU & YHHUI &1 d8dh & feld Fdbel YT o ferw
Juds Rasiddl & U@ g

1.2

2.9

Al
A2
A3

A4

In an examination containing 10 questions, each cotrect answer is awarded 2 marks, each incorrect
answer is awarded —1 and each unattempted question is awarded zero. Which of the following
CANNOT be a possible score in the examination?

1;:=5
2.~
3.17
4. 19

T 10 T4l &I TRIAT & U Hel IR & o 2 i fGU SIId T, U Tt IR & fdu -1 3ich
&1 I 8. 3R Ui SIS U Uy & feiw g4 fean sirdn g1 udien & fFafafad o 9 o
Huifad Ui ot 81 Jhdl o2

|

2.7
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Objective Question

22

704022

Suppose § is an infinite set. Assuming that the axiom of choice holds, which of the
following is true?

1.  Sisin bijection with the set of rational numbers.
2.  §isin bijection with the set of real numbers.
3. Sisin bijection with § X S.

4. S isin bijection with the power set of S.

A foF 5 v Hedd HAEET ¥ IE A g0 6 wu & ANGET (axiom of
choice)m%,ﬁﬁﬁﬁﬁﬁmmy

1. S Uy SO & WTUd & WY Uhil HToed A &
2. S TIEdTaT TEOTHT & WHTIT & TIY Thd HToA A

3. SXS @ HIY S Thehl H=oEA A &I

i

S & o9 §HTET (power set) & HIY S Theh! =oTEd H £l

Al
A2
A3

A4

3.0
Consider the series ¥*_, a,,, where a,, = (—1)"**(¥/n + 1 — y/n). Which of the

following statements is true?

1. The series is divergent.

2 The series is convergent.

3.  The series is conditionally convergent.
4 The series is absolutely convergent.

Aot ¥ a, W AR & FEG a, = ()" (n+ 1 —n) ¥ T goaar &
# B @ FT

1. Soft 3TEdr (divergent) ¥

2. At ATATE (convergent) ¥l

3. Aot §AF (conditionally) HfFETY FI
4. 3off WA (absolutely) AT ¥l

Al
A2
A3
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Objective Question
23 |704023

Objective Question
24 1704024

3.0
Letx,y € [0,1] be such that x # y. Which of the following statements is true for every
e >0?
1. There exists a positive integer N such that |x — y| < 2"¢ for every integer
n=N.
2. There exists a positive integer N such that 2"¢ < |x — y| for every integer
n=N.
3.  There exists a positive integer N such that |x — y| < 27"« for every integer
n=N.
4, For every positive integer N, |x — y| < 27"¢ for some integer n = N.
ASG P xyel]s R s xzyv S R A d @ g w
e>0 & fomag ¥
1. UH IS YATcHS QUi N § F W QUi n= Nah T |x — y| < 2"
2. THT A YATCHS QU N § F W QTP n= N & T 2% < |x — y|
3. UHT FIS UAHP UId N § T R U n=N & T [x —y| <27
4. | gaTcHS Yot NF T, TRt @uiies n> N &FT |x—y| <27
My
1
A2
2
i
3
Ay
4
: : . = 3.0
Which of the following assertions is correct?
. cqs(nrr-i-[—n“zz)
1. 11?1111 sup e zn >1:
) log {nrrz-h" 1) 2)
2. lime™e does not exist.
. nmd(=1)"2e.
3. liminf ™ <.
4. lim em"(m s does not exist.

T & § Pl 91 gordey TE &2

nr+{—1)"z2e

1. limsup e 2» > 1
n

loge{nn‘z+( 1)7e2

) 3ifegca & & B

2. lime
n

nm+{—1)"ze

3. liminf & @ J<m
n
nm +( 1]“
4. lim %1€ ) Hfedea & Hff %’I
n
A
1
A2,
2
A3

0.75




Objective Question

25

Objective Question

26

704025

704026

A4

How many real roots does the polynomial x* + 3x — 2023 have? 30
1 0
2. 1
3. 2
4, 3
ague x° + 3x — 2023 & fpaa aredfas #qF ¥ 2
1. 0
2. 1
3. 2
4. 3
Al
1
-,
2
"
3
M
4
3.0

Which one of the following functions is uniformly continuous on the interval (0,1)?
1= _fi)— sini—

2. flx)=e 1"

3. f(lx)= excosi

4.  f(x) = cosx cos%

IR (0,1) W 7 Tl # § Flad & TH-HATd: T 82

1. f(x)= sini

2 fl)=e V¥

3. f(x)= excosi

4. f(x) = cosx cos%

Al
A2
A3

A4




Objective Question
27 |704027

Objective Question
28 |/704028

Letl = 1 be a positive integer. What is the dimension of the R-vector space of all 30
polynomials in two variables over R having a total degree of at most [?
I l+1
2. K{I-1)
3. l+1)2
4. (A+1)(+2)/2
AA F [ = 1 T YacHS QI &1 R W Tl ATIdad [ 91d (degree) arer Tt
fesR agual i R-wRey walE & fem v
1. [+1
2. l(1-1)
3. 1+ 1)/2
4. (A+1DUA+2)/2
M
1
=
2
A5
3
£
4
3.0

Let T be a linear operator on R3. Let f(X) € R[X] denote its characteristic
polynomial. Consider the following statements.

(a). Suppose T is non-zero and 0 is an eigen value of T. If we write f(X) = Xg(X) in
R[X], then the linear operator g(T) is zero.

(b). Suppose 0 is an eigenvalue of T with at least two linearly independent eigen
vectors. If we write f(X) = Xg(X) in R[X], then the linear operator g(T) is zero.

Which of the following is true?
4, Both (a) and (b) are true.
2.  Both (a) and (b) are false.
3. (a)istrueand (b) is false.

4. (a)is false and (b) is true.




Objective Question

29

704029

#AH & R? W T YWep HhRSP (linear operator) &1 A 6 f(X) € R[X] SH&T
HfFaerfomr agug ¥ o godedl W feR &t

(a). & R TQJ\FQHT € dUT Tl T ATHALTOTE AT (eigen value) 0 g1 IS
T RX] # f(X) = Xg(x) @, ar e TFRSE g(T) WT

(b). A T T T Teh HAEITORD AT 0 & forFmes o & oA o g F@ay
(linearly independent) 3THoIeTOTR  @fgar ¥l ofg &= R[X] #
fx) =xgx) @ ar s Ra g(7) TEF &

oo # @ Bla @ 5w

1. (a) U7 (b) AT TT I

2. (a) @Y7 (b) AT 3T T
3. (a)§cF & U (b) 3EH &l
4. (a) HECT ETIJW (b) T ¥

Al
A2
A3

A4

Let A be a 3 X 3 matrix with real entries. Which of the following assertions is FALSE?
1. A must have a real eigenvalue.
2.  Ifthe determinant of 4 is 0, then 0 is an eigenvalue of A.

3.  Ifthe determinant of 4 is negative and 3 is an eigenvalue of 4, then 4 must have
three real eigenvalues.

4.  Ifthe determinant of A is positive and 3 is an eigenvalue of 4, then 4 must have
three real eigenvalues.

Al arEdfas ufaiear arell 3 x 3 3egg A | 7 # ¥ i I1 Jode Aq

%2

1. A S garEdias HHTHOE AT 2 & =)

2. TfE AT GRG0 § dF A & TF HHAOE AT 0 Bl

3. Tfg AT ORI FHONcHS & TAT A &1 T HHT O AT3 &, dT 4 &
e aredafee FfReste #a ght &

4. I AT ARIOTE UATCHS &, dUT A & Uk FTHIS0IE AT 3 8, I A
& did areafas ATNasTe 7 get

Al
A2

A3

3.0

0.75




30

31

Objective Question

704030

Objective Question

704031

A4

3.0
Let A be a 3 X 3 real matrix whose characteristic polynomial p(T) is divisible by TZ2.

Which of the following statements is true?

il The eigenspace of A for the eigenvalue 0 is two-dimensional.
2.  All the eigenvalues of A are real.

3. A®=0.

4. Aisdiagonalizable.

A 6 4 U 3 x3 aeafaw ufafat aren smegg ¥ Sraer swffeawites agug
p(T)E S T2 § #=T & T godeal # ¥ &l &1 87 &

HTHTHOF AT 0 & w4 & 3P gar fT-feg 3

A & @l FWaafte @ awatas
A3 =0.
A TepolaErT (diagonalizable) ¥l

bl A

Al
A2
A3

A4

3.0
Letx = (xq,-+,x,) and ¥y = (y4, -, »,) denote vectors in R" for a fixed n = 2. Which

of the following defines an inner product on R"?

1. oy) =281

2 Axyy =X 0 +o])

3. (x,y) = E?:ljg X; ¥y

4, {x,y) = Z}I:l Xj Yn-j+1

AS F P BRT nz2 F RO R A x = (g, -, %) TAT ¥y = (yy, =, yn) G

it o BET & ¥ e & @ Fla @ R" W ’aRE 0 (inner
product) GRHATRT &A1 &2

i (x,y) = Z?;=1 Xi Yy
2. (o) =Zi=a(xd + )
3. (xl }’) = E?:ljS xj'yj

4. (¥ =Xjo1% Yn—j+1

Al

A2




Objective Question
32 704032

Objective Question
33 704033

A3

Ad

Consider the quadratic form Q(x, y, z) associated to the matrix

1 1 0
1 1 0|

0 0 -2

(4
§i== [H € R?® | Q(a,b,c) = 0}.
C

Which of the following statements is FALSE?

B =

Let

The intersection of S with the xy-plane is a line.
The intersection of S with the xz-plane is an ellipse.
S is the union of two planes.

@ is a degenerate quadratic form.

T 3Tegg § FEudl Buid ®U (quadratic form) Q(x,v,z) W @R &

11 0
1 1 0|

0 0 -2

Lol

B:

A 5

a
5= [H € R? | Q(a,b,c) = 0}.
C

T godcat A ¥ o9 ¥ ¥TcT 7

1. S & xy- GATT & FT FAASS Teh IW@T &
2. S & xz- AT & TY TS T G &l
3.  S& TAd & AFAAT I

4. (QU® Huyce TTEd & §I

Let f(z) = exp(z + i], z € C\{0}. The residue of f atz =0 is

1
i PO
EI:U (1+1)!

1.
&1
2. Xio 1(I+1)
i 1
3. Ziso 1{141)!
4,

S
=0 gz 41!

3.0

3.0




Objective Question
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Objective Question
35 704035

A 6 f(2) zexp(z+§),zEC\{0}.Fﬁ|' f @ z=0TX 39T §

1 Eﬁoﬁ

2 E?‘;Oﬁ

3. E?;u““_il)!

4 Eﬁuﬁ
Al
1
2
2
A3
3
Ay
4

Let f be an entire function that satisfies |f(z)| < e¥ forall z = x + iy € C, where
x, v € R. Which of the following statements is true?

f(2) = ce™ % for some ¢ € Cwith |¢| = 1.

f(2) = ce®® for some ¢ € Cwith |¢c] = 1.

f(z) = e for some ¢ € Cwith |c| = 1.

f(z) = e for some ¢ € Cwith |[c] = 1.

A 5 FOET §9F NANE A T A |f@)| <P W z=x+iyeC, T
x,y ER, & o Tgee ar 31 Fe godaat 3 ¥ ST @1 godey 7 ¥

N

L. f(@=ce “FScEC & o0 T |c| = 1L
2 f(2) =ce” B ceC F Pw S| < 1.
3. f(2)=e “FS c€ oh THF |c] < 1.
4. f(2)=e“ TS c€ FTAT TR || = 1L

Al
A2
A3

Ad

1
1-z-z2

Consider the function f defined by f(z) = forz € C suchthat1 —z —z% = 0.

Which of the following statements is true?

1.  fis an entire function.

2. fhasasimple pole atz = 0.

3.  f hasa Taylor series expansion f(z) = X5 ga, 2", where coefficients a,, are
recursively defined as follows: ay = 1,a; = 0and a,,» = a, + a,41 forn = 0.

4. [ hasa Taylor series expansion f(z) = Xn_, @, 2", where coefficients a,, are

recursively defined as follows: ay = 1,a; = 1and a,» = a,, + a,41 forn = 0.

3.0

3.0
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Objective Question

ﬂﬁzE&IﬁFl—z—zziOﬁ,a?ﬁ'lﬂf(z)zl_:_zzmmﬁqu?

foraR &Y B goacat # | Hla @1 T T ¥

1. fTaa 3t waa g

2. f® z=0 W THUT FIde (simple pole) ¥l

3. f@r toR A IR f(2) = £ oa, 2" & ST&l Ol a,, n>0 &
ag=1la; =0 TUT apy, = a, + apyy D RE RGN T FH TR fomar
gl

4. f@r TR AN RIER f(2) = X70a, 2" % @ IONH a,, n=0 H
ao=1a; =1 U apyy = a, + ayy; B IE GEAUEdr §0 # oiaia fear
gl

Al
A2
A3

Ad

Let € be the positively oriented circle in the complex plane of radius 3 centered at the
origin. What is the value of the integral

J‘ daz 9
C zZ(eZ—e~2)"

im/12
—in/12
in/6
—in/6

W

o 6 afFas gHas A, (v vareHs wU @ dffreaea g ¥ St 7@ g
W &feg wa Br=ar 3@ ¥ a9 TAGAA

dz
-[: z2(e? — e %)

T FT AT &7

1. in/12
2 —inf12
3. in/6
4 —in/6

Al
1

A2,

2

A3 5
3

Aty
4

3.0




37

38

39

704037

Objective Question

704038

Objective Question

704039

Which of the following equations can occur as the class equation of a group of order
10?

10=1+1+ -+ 1 (10-times).

10=1+1+2+2+2+2.

100=1+1+1+2+5.

. 10=1+2+3+4

T & @ Fla O TR P (order) 10 & Trelt I &1 Farg FHAEOT
(class equation ) & Hehdl 27

B own e

1. 10=1+1++1(10-8R).
3, 10=1+1424242+2
3. 100=1+1+1+2+05.

4, 10=14+24+3+4.

ALy

1
A2
2
3
Ay
4

The number of solutions of the equation x? = 1 in the ring Z/105Z is

1. 0
2. 2
3. 4
4 8
FoIg Z/105Z H, THIGOT 12 =1 & ol H TEAT &
1. 0
T
3. 4
4. 8
Al
1
"
2
3
Ay
4

3.0

3.0

3.0
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Let p be a prime number. Let G be a group such that for each g € G there exists an
n € N such that gpﬂ = 1. Which of the following statements is FALSE?

If |G| = p®, then G has a subgroup of index p?.
If |G| = p®, then G has at least five normal subgroups.
Center of G can be infinite.

oW =

There exists G with |G| = p® such that G has exactly six normal subgroups.

A P p 39S TEAT &) G & VW TIE A 6 Uchd g €6 & 0w e om
nENE 5 gp" =1 % e aog=al & & o9 a1 3w &2

1. afg 6] =p® T G FT p> GIAHH Il STHAE &

2. U |6|=p° dF G & HH F HH 5 UHHET 3UTHE £l

3. G theg HAT o THehdT ¢ |

4 @ G ¥ 5ws T |6 = pb, 39 UBR 6 ¢ & TUHT 6 UHHAT
IUEAE £

Al
A2
A3

A4

3.0
Consider R with the usual topology. Which of the following assertions is correct?

1. A finite set containing 33 elements has at least 3 different Hausdorff topologies.

2.  LetX be a non-empty finite set with a Hausdorff topology. Consider X x X with
the product topology. Then, every function f: X X X — R is continuous.

3.  Let X be a discrete topological space having infinitely many elements. Let
f:R — X be a continuous function and g: X — R be any non-constant
function. Then the range of g © f contains at least 2 elements.

4.  Ifanon-empty metric space X has a finite dense subset, then there exists a
discontinuous function f: X — R.

HIUROT €U & Y R FeR Hifem| &5 & oid 9 geaeg a8 7

1. 33 39yl dle T URfAT §H<ag 6T FA & A 3 fea g5
gIEATIAT (topologies) i

2. X & Faeert aRufa arer afea oifda sg==9 sl i xx W
UH FRAMT & YT FEOR F) 99 | Fadd  f:X x X > R Fad &l

3. @ F X U HAd gwdl aren  faged wieufas @AY ¥ A
f:R— XGdd Bold ddl g:X - R HIS oy 30T waa $1 ad gof Hr
IS (range )& F ¥ FH 2 F9I9 §

4. ofg et slea gl waAfe x # uRfa @ua suwsE 3, 99 wF
AT Bed  f:X — R &1 Afeacad gl

Al




A2
A3
A4
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Let f:R? — R be alocally Lipschitz function. Consider the initial value problem

X = f[t, Xj, x(tﬂ) = Xp

for (ty, xo) € R2. Suppose that J(t,, x,) represents the maximal interval of existence
for the initial value problem. Which of the following statements is true?

1. J(tg,x) =R

J(tg, xo) is an open set.

J(tg, xg) is a closed set.

J(tg, xo) could be an empty set.

7= 5 f:R? - R TR s vaa 1 @ wRits a1 g@e )
IEEEEET

BN

Xi= f{ta x)a x(tl}) =Xy

ST (to, %) € RZ & T 1 & TF J (g, xp) URTHS A Faeam & oo
3w 3eaca aua ¥ e gogal & @ olg @1 g B

J(to, %) = R.

] (to, %) T faged FH==7 ¥
J(to, xo) Teh Heed W= %

J (to, xo) Nerd HH=TT & Hehal B

T I e

Objective Question

42 704042 3.0
Suppose x(t) is the solution of the following initial value problem in R?

x=Ax, x(0) =2x, where A= [? :]

Which of the following statements is true?

x(t) is a bounded solution for some x; # 0.
e ®tx(t)] = 0ast — o, forall x, # 0.

e tx(t)| » wast — o, forall x, = 0.

e %%|x(t)] = Oast — oo, forall x5 = 0.

oW
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44 1704044

A F R? & x(r) T uR™He A T &1 & &

5 4

i=A4x, x(0)=x, & Az[l 3k

T # ¥ &l O godeg T § 2
FSx, = 0% oW, x(r) NEE & &
Haxy # 0FTIT, e O |x(t)| -0 FTH-oW t >

1
2.

3. TAx, 2 0F T, e tlx(t)| - o0 FIT-IAF ¢t >
4, FIx, #0FRIT, e %x(0)| >0 AV-IAT > o

Al
A2
A3

A4

Let u(x, y) be the solution of the Cauchy problem

uuy +u, =0, x€ER y=>0,
u(x,0) =x, x€ER

Which of the following is the value of 1(2,3)?

2
3

1/2
1/3

mﬁﬁ?u(x,y)ﬁlﬁ'mﬁmaﬁ%ﬂﬁ

Uty + Uy, =0 x€eR y=0,
u(x,0) =x, x€ER

eafafad & ¥ FiF w(2,3) F1 AT 2

2
3

1/2
1/3

oW

Wb

3.0

3.0
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Let u(x, t) be the solution of

U — Uy = O, 0<x<2 t=>0,
u(0,t) =0 = u(21t), Vit=>0,
u(x,0) = sin(mx) + 2sin(2rx), 0=x =2,
u:(x,0) = 0, 0=x=2
Which of the following is true?
T, aia)= i
2. w(1/2,1) =0.
3. u(1/2,2) =1.
4. w,(1/21/2)=mn
AT 7 u(x,t) T o1 A E:
Upp — Uy = 0, 0<x<2 t=0,
u(0,t) =0 = u(2t), Vit>=0,
u(x,0) = sin(ux) + 2sin(2rx), 0=<x < 2,
us(x,0) = 0, 0=x=2

BT & ¥ ol @1 77 ¥

1. u(L1) =1
2. wu(1/2,1)=0.
3. ERRY=1
4w (1/2,1/2) =m

Al

1
A2,
2
A3
3
Aty
4

Which of the following values of a, b, ¢ and d will produce a quadrature formula

1
f f()dx ~ af (=1) + bf (1) + ¢f'(—1) +df'(1)
-1

that has degree of precision 3?

1 a=1b=1c==,d=—=
3 3
2 a=-1b=1c==d=—=
3 3
3 a:1,b:1,c=—-,d=§

3.0




a,b,cTA d & =TT # § #lF ¥ 79 = SFaa g7 &

1
f f@dx ~af (=1) + bf (1) +cf'(—1) +df'(D)
-1

foreehr URYLEar @1 @ife 3 §7?

1. a=1b=1c=%d=-1*
3 3
2. g=—1h=%e=2d=-1
3 3
3. a=1b=1c=—=,d==
s 3
4, =t et =l
3 3
Al
1
A2,
2
A3 3
3
Ay
4
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Consider the variational problem (P)

1
IO¢0)=L[Qﬂ2—yWh“+xﬂdn y(0)=0, y(1) =0.

Which of the following statements is correct?

1. (P) has no stationary function (extremal).

2.y = 0is the only stationary function (extremal) for (P).

3. (P) has a unique stationary function (extremal) v not identically equal to 0.
4, (P) has infinitely many stationary functions (extremal).

e fa=or gaer (P) W R &Y
1
Jv(x)) = f [ =ylyl ¥y +xyldx, y(0)=0, y(1) = 0.
o

o godedt F A Bl W & 7

1. (P) & S TY BeAd (I) T ¥

2. (P)FATy=0TF A FY Geldl (IHA) &

3. (P) & Tou ve sfgd = woa (TRA) y & S 0 & gauEa @ E)
4. (P) & Fedd: 9§ &Y o () ¥

Al
A2
A3
A4

Objective Question
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Objective Question

For the unknown y: [0,1] — R, consider the following two-point boundary value
problem:

{y"(x) +2y(x) =0 for x € (0,1),
y(0) =y()=0.

It is given that the above boundary value problem corresponds to the following
integral equation:

y(x) =2 flK (x, t)y(t) dt for x € [0,1].
0

Which of the following is the kernel K(x, t)?

(el —x) fort < x
1. K(xt)= {x(l it} fort > x
B t2(1—x) fort < x
2. K(x,t) = {2(1 fort > x
B Vi(1l—x) fort <x
3. K(xt) _{\/—{1_3) fort > x
o mlcd :{v/—(l—x] fort < x

\/—(l—t] fort > x
I y:[0,1] - R F fom, fBew fe-fig e e wover w e &t

{y"(x) +2y(x) =0 forx € (0,1),
y(0) =y(@)=0.

e fomn o ¥ 6 3w & e de A gaEEn e A SR & H@e
#E

i

y(x) = 2] K (x, t)y(t) dt x € [0,1] & forw

0

B & ola a1 31 K(x, 1) &2

I ¢ ) t < x ohfom

’ (x8) = x(1—1t) t>x hfamw

. (1—x) t < xo&fomw

2. Kxn= {2(1—0 t>x&fom

_{f{l—x) t <xo&fow

S Wx(1-t t>xFRm

_ 1f_(l—;vc) t < x&fom

& K(xt_[ﬁf—(l—t) t > x &g
o
1
A%
2
i
3

A4
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Consider the constants a and b such that the following generalized coordinate
transformation from (p, q) to (P, @) is canonical

Q =pq®*V, P=q".

What are the values of @ and b?

1. a=-1,b=0
2. a=-1b=1
3. a=1b=0

4, a=1b=-1

AITR @ FAT b W 37 UpR TR AfET &F v,9) ¥ (P, Q) W T
UHREA ST faaene ®uasor fda &
Q =pqg®*V), P=gq".

a TAT b F AT FIT &2

1. w=<=iph=0
9 sl P =
3 @=i b=0
r  w=1 p=-A
Al

1
A2,

2
Ay

3
Ay

4

If f(x) is a probability density on the real line, then which of the following is NOT a
valid probability density?

L f+1)
2 f(2x)

3. 2f@Ex—1)
4. 3x%f(x%)

Ife arafes 3@ W f(x) ®1S wiledr gdca ¢ df B & @ «lq ar &
wiferdT gdca J8F §?

flx+1)
f(2x)
2f(2x—1)
3x2f(x*)

BN

3.0

3.0

0.75
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Which of the following is a valid cumulative distribution function?

2+x2 ifx <0,
1. F(x) =
i ifx=0
3+x2
2+1x2 ifx <0,
2. Fx)=
2iee > ifx=0
3+2x
— ifx <0,
3. F(x)=
2cos(x]+x ifx >0
4+x?
2+1x2 ifx < 0,
4  F(x) = 2
Y x>0
44+x2

fAet & @ @la @1 voa v & dudt g #2

2:12 g x <0,
1 F(x) = s B 5D
I4x2 R
{2+1x2 afeg x <0,
2. Fo)={2%
22m Figx =0

3 F(x) {2:”2 i
- x) =45, 2
I aRxzo0
2 = gigx < 0,
4. F(x) :[i:iz x>0
44x2 -
o
1
A2
2
o
3
Aty
4

3.0
Let {€,:n = 1} represent the results of independent rolls of a dice with probability of

the face i turning up being p; > 0 fori = 1,2, ...,6 and X%, p; = 1. Let {X,;:n = 0} be
the Markov chain on the state space {1,2, ...,6} where X,, = max{e;, €3, ..., €441)- Then,
lim,, ., P(X, = 4|X; = 3) equals

1. Pa
2.1
3. 1—p;
4 0

AT P {e,;n= 1), UH A TIGT T H b I W, TIE | & UL A Hr

WAl p; >0 B WA i=12,..,6 U ¥ p, =1 & o=

T UROTA aa1aT 81 A 76 (X,:n > 0} 3GEAT FATE (1,2, ...,6) UT ARG

G & & X, = max{e;, €5, ..., €nsq} & T lim,_oP(X, = 4|X, =3) P& &

W &

1 Pa

2. 1

3 1_p3
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Al
A2
A3

A4

3.0
Let X4, X,, X5 and X, be independent and identically distributed Bernoulli(i) random

variables. Let X (1), X(23, X3y and X4 denote the corresponding order statistics. Which
of the following is true?

1. X(y) and X{4 are independent.
2. Expectation of X is %
3. Variance of Xy, is 8;'1.

4. X4 is a degenerate random variable.

T B Xy, Xy, X AU X, TqAT AT FIA FHATeA Taeh() LSS W ¥ v
fF X1, X2), X(z) T Xy TCIER I A HIETH g &1 o & @ @l
| HA &2

1. XqTdU Xy, T &

2. Xg @ wEm - ¥

3. X UEROT - ¥

4. Xy U FUHTE AERSE =W E

Al
A2
A3

A4

3.0
Consider the random sample {3,6,9]) of size 3 from a normal distribution with mean

i € (—o0,5] and variance 1. Then the maximum likelihood estimate of u is

1.

O WUy

2.
3:
4

0.75
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TAATET 9¢d # H AT p € (—00,5] TAT GEROT 1 T HFR 3 F TAEeod
ufaeer {3,6,9) W AR &Y TF p & FFTH FAMIGT 3P (maximum

likelihood estimate) &

W=
O W

Let X be a Poisson random variable with mean A. Which of the following parametric
function is not estimable?

‘;L—l

A wor e
N
ra

i e

AT fF X, 2 AT Iren w@rEl IefRed WX g B & O flF a1 uafee v
HIFIATT &l &7

AT 1
A
12

e—A

BN e

3.0

3.0




Suppose X;,X;, ..., X,, are independently and identically distributed N (&, 1) random
variables, for § € R. Suppose X = n~* X, X; denotes the sample mean and let
to.975n—1 denote the 0.975-quantile of a Student’s-t distribution with n — 1 degrees of
freedom. Which of the following statements is true for the following interval

X+tosn1 % ?
1. The interval is a confidence interval for 8 with confidence level of exactly 0.95.
2.  Theinterval is a confidence interval for 8 with confidence level being less than
0.95.
3.  Theinterval is a confidence interval for 8 with confidence level being more than
0.95.

4. The interval is not a confidence interval.

A BF 0eR & U X, X,.. X @609 § § Ju7 @4 @EEfed N(6,1)
aeRos W T A B X=nt3L,x, uRedararagelar @ aU tygsn
gt glieor @ 0.975 AnEs far & Sudh n - 1wy @ife €1 B
Jate & v Y godedt # @ ol @ wd

Xi‘fs?s,n—“%?
1.  I% 3RS IAEY 0.95 FRaadr F1 & @1 6 & fov feareman
Haud &1
2. IE 3O 6 @ 0.95 ¥ A AEreadr T drenl Aeareaan oo §l

3. g% Jdaud 0 @ 0.95 ¥ 3R Rearegar w9 arer Raregar siawe
gl

4, IE AU TaRarEar 3ade a6

Al
:Az
A3
A4

Objective Question

36 (704056 Let Xy, ...,X; and ¥y, ..., ¥; be two random samples drawn independently from two

populations with continuous CDFs F and G respectively. Consider the Wald-
Wolfowitz run test in the context of the following two sample testing problems:
Hy:F(x) = G(x) V x vs. H;: F(x) # G(x) for some x. If the random variable R denotes
the total number of runs in the combined ordered arrangement of the two given
samples, then which of the following is true?

28 28
1L Py (R=6)=—PyR=9)=—

143°
21 15

2 PHB(R =:h)'= oy’ PHDCR =9) = o
21 28

3. PHD(R — 6} == E’ PHD(R == g) = m.

21 15
4. Py (R=6)=—— Py (R=9)=—.
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A F Xy, .., X, AT Yy, ..., Y, HHAU: HAd CDFs ITell & WATAT F JUT ¢ &
a4 ¥9 § e 7T ar aefow ufaadt E1 e ar ufaqer odeor gaean
& el # gres-gomiiacd I THET0T WX AR &Y : Hy: F(x) = G(x) V x vs.
H;:F(x) # G(x), Tordlt x & form afg aeRos ) R @ 79 g1 ufdeelt &
TgFd PP Oead & FoI A (runs) A T&T7 & aF Few F ¥ BT @ T
2

L Py(R=6)=—1 Py (R=9)=—2
2. Py(R=6)=—— Py (R=9) =
3. Py (R=6)=— Py (R=9)=—
4 Py(R=6)=— Py (R=9) =—

Al
A2
A3
Ad
Consider the simple linear regression model ¥; = Bx; + ¢, fori =1, ..., n; where

E(g) = 0, Cov(e;, €;) = 0 if i # k and Var(e;) = x/o2. The best linear unbiased
estimator of f is:

1
1 Zizg Vixs
X TR
1=17i
1
2 Ef:iyi
: =
i=1-"*t
3. Llyn ¥
. n E,lel_
4 lon Y
> n =1 42

i=1,..n & OUEATEF TAHIT AlZT V, = fx, + ¢, W AR HL, 3
E(e) =0, Cov(e, e,) =0, TG i = k IAT Var(e) = xo? g ar g T IS
FATRAT WF FFaa &

1 E?’:ﬂ’:‘xi
i=1%i
2 :t':1yi
I, %
1 ¥;
3. =yr. -2
n ==y,
1 n I-’Exi
b iR
Al
1
A2

3.0
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A3

Ad

Suppose X = (X;, X5, X3, X,)7 has a multivariate normal N, (0, I, ® X)), where I, is the o
2 X 2 identity matrix, @ is the Kronecker product, and £ = [_21 _21] Define
Z = (ﬁl i ) and @ = ((Q;)) = ZTZ. Suppose yZ denotes a chi-square random
variate with n degrees of freedom, and W,,,(n, 2) denotes a Wishart distribution of
order m with parameters n and Z. The distribution of (Q11 + Q12 + Q31 + Q25) is
1. Wi(2,2)
2. Wy(1,2)
3. Wy (21)
4. 242
A fF X = Xy, X5, X3, X,)7 &1 agaR UHART N, (0,1, @ Z) ¥, ST&l I,
TR 2 x 2 3TF ¥, @ PR wwa ¥, qwr =% ¥
afeig #t % Z = ( 1 ;i) am o=((0,))=2"z¥% & 5 x2 wE
aﬁﬁnmmé-aﬁmﬁﬁﬁﬁm, aar W, (n, X) UMl n T £ & &Y m
PIfE T FAME FEA F1 (Qu1 + Quz + Qo1 + Q) & TSH ¥
1. Wy(22)
2. Wy(12)
3. W(21)
4. 2 y2
A
1
")
2
s
3
Ay
4
3.0

Let X = (X;,X,)T follow a bivariate normal distribution with mean vector (0,0)7 and
covariance matrix ¥ such that

EZ[—53 Ig

The mean vector and covariance matrix of ¥ = (X;,5 — 2X,)7 are

()L ;S
2 ()% 2o
. ()5 ol
S EE P




AT BF X = (X, %,)" R vOEeg ded &1 Ul &aT § Safe AT AT
(0,0)7 AT W UEIUT HeYE L TH UK & o6

’S:[—53 103]

Y = (X,5—2X,)7 & T WGY TAT TE-TE0T HE ¥

SNCRER
= O A
+ O3
£ (ls a
Al

1
A2,

2
A3 3
. 3
Ay

4
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Consider the linear programming problem

%
maximize x + 3y, subjectto A (y) < b,

-1 -1 -1
0 1 5
whereA=| -1 1 |andb =| 5 |. Which of the following statements is true?
1 2 14
o -1 0
1.  The objective function attains its maximum at (g) in the feasible region.
2.  The objective function attains its maximum at (_32) in the feasible region.
3.  The objective function attains its maximum at (3) in the feasible region.

4.  The objective function does not attain its maximum at (104 ) in the feasible

region.

e uhmad FeRE ) R &
x+3yaﬁ3ﬂﬂﬂ3ﬁﬁﬂ'ﬁ'uﬁ A(;)ib,

o g i f
‘ 0o 1 5|
SEiA=|-1 1 |dwmbr=]| 5 | I

1 2 14

0 -1 0

T aerdeat & § ala @1 9T B2

1. 327 Wold & GEId 89 # swda#d (g)'ﬂ e B
2. 3T Bod & FEId HF A sTaaH (_32)UT Trorer g1
3. 3RT ot F G 87 ¥ s () W B ¥
4. 3T Gold & GEIT §F A sTIdH (1:) e
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Al
A2
A3

A4

4.
Let {x,,} be a sequence of positive real numbers. If g,, = %(xl + x5 4+ xy,), then 7

which of the following are true? (Here lim sup denotes the limit supremum of a
sequence.)

1 Iflim sup{x,} = £ and {x,,} is decreasing, then lim sup{g,,} = £.

5

lim sup{x,} = £ if and only if lim sup{e,} = £.

=

If lim sup {n( I _ 1)} < 1, then ), x,, is convergent.

Xin+1)

g

If lim sup {n (x—“ — 1)} < 1,then }, x,, is divergent.

Xin+1)

A 6 {x,} GACHE dEdds GEIIHT H Th IJHA &l

ﬂﬁanzi—{xl+x2+---xn) g T # ® Bld ¥ TT § ? (T lim sup
HHA & HIAT STaH B AT §)

1.  IfE limsup{x,} =€ & dUT {x,} O W &, dd lim sup{o,} = £ &I

2. limsupfx,}=+* % 3fg 3k Faa IR lim sup{o, } =¥ 2l

3. IfE limsup {n( a

Xin+1)

—1)}<1%, aa ¥, x, A Y

4.  IfE limsup {n ( i

Tin+1)

—1)}< 15,30 3, x, 3TEA ¥

ALy

1

A2,
2
A3 3
3
Ay

4

4.75
Under which of the following conditions is the sequence {x,} of real numbers

convergent?

1. The subsequences {x(;,1y}, {X25} and {x3,} are convergent and have the same
limit.

2. The subsequences {x(zn+1)}, {xX2n} and {x3,} are convergent.

3.  The subsequences {x;,}, are convergent for every k = 2.

4, li{n | Xny1) — %p [= 0.

0.00

0.00
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e & @ fora uRfeufasl & aafes Tt o e (x,) 3P &
L SUHH {(Xansn), (o0} TAT {x3,} HEEE § T 37w & Frawr &
2. BUIGHH (Xn+n)) (Xon) TAT {x3,) FFE &

3. W k=2 & T 3UGHH (), IHERT E

4. li;in | X(nt1y — %0 | = 0.
x'M
{\2
53
Ad

Which of the following are true?

1. Forn = 1, the sequence of functions f,: (0,1) — (0,1) defined by f,(x) =x" is
uniformly convergent.
2.  Forn = 1, the sequence of functions f,;: (0,1) — (0,1) defined

Xt .
by f.(x) = ogni D) 1S uniformly convergent.

3. Forn = 1, the sequence of functions f,: (0,1) — (0,1) defined by f,(x) = bl is

1-ExT
uniformly convergent.

xl’l
1+nx™

4. Forn = 1, the sequence of functions f,: (0,1) — (0,1) defined by f,(x) =

is not uniformly convergent.

A Addaladam ®

1. n=1 fom, f(x) =x" eR1 oRART Bl f,:(0,1) - (0,1) T JFhA
Teh-THAAT: ATHENET T
2. n=1, F W0, £(x) =—— R GRAME Get £,:(0,1) — (0,1) &

log(n+1)
HIhH Th-HAA: ATFART €l
3. n=1% W, f,(0) = R URARG Femt £,:(0,1) > (01)
HhA TH-TAA: ATFART €l
4 n=1F @Y f(0)=—— R ORHRG Geat £, (0,1) — (0,1) &

14+nxn

HIhH TH-TAAT: HTHERT A& &

Al
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Define a function f: R — R by 473
__ (sin(m/x) whenx =+ 0,
fea = {0 when x = 0.
On which of the following subsets of R, the restriction of f is a continuous function?
s R 255 U |
2. (0,1
3. {0}u{(l/n):n €N}
4 {1/2n€eEN)
T f:R — R @ g oReita &
__(sin(z/x) ST x # 0,
HORSH S x = 0.
R & &9 30-afg=ual # & fFd W f & Ufdd9a (restriction) AT Holel §7?
; S
2. (0,1)
3. f0lu{(l/n):nEN}
4. {1/2":n€EN)
My
1
A2y
2
i
3
e
4
4.75

Define f: R* = Rby f(x,y,z,w) = xw — yz. Which of the following statements are
true?

1.  f is continuous.
2. ifU={(y,zw) ER*:xy+2zw =0,x* +z* = 1,y> + w? = 1}, then f is
uniformly continuous on U.

3.  ifV ={(x,v,z,w) € R*: x = y,z = w}, then f is uniformly continuous on V.

4  ifW={(x,v,z,w) ER*:0<x+y+z+w < 1}, then f is unbounded on W.

fR* S REBf(x,y,zw) = xw — yz & TR #Y| ot aodeal & @ &l |
FTE?

1. fHdd &
2. W U={(x,yv.zw ER xy+zw=0x2+2z2=1,y2+w?2=1}% dd

U W f TH-HHAE: §dd &l

IR vV={(x,y,zw) ERx=vy,z=w}$ d9 V W f TH-HAFG: THdd &I
4. IE W={(x,y,zw) ER*0<x+y+z4+w=1}8,dd W W f AU &l
Al
A2

A3
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Consider the following statements: +73
(a). Letf bhea continuous function on [1, ¢0) taking non-negative values such that
f:o f (x)dx converges. Then ), [ (n) converges.
(b). Letf be afunction on [1, o) taking non-negative values such that flm [ (x)dx
converges. Then lim,_.. f(x) = 0.
(c)- Letf be a continuous, decreasing function on [1, ) taking non-negative values
such that flmf (x)dx does not converge. Then }.,..; f (n) does not converge.
Which of the following options are true?
1. (a), (b) and (c) all are true.
2.  Both (a) and (b) are false.
3. (c)istrue.
4.  (b)is true.
faea geaedl W faar &+
(a). & F B £, S [1,00) W TAd § Td [o@F HOIGR (non-negative)
A §, T UPR ¥ 6 [ f (o)dx FFEE &1 G L., f (n) IR AT B
(b). & 6 [1,00) W Toddd f, TorF HOIGR AT &, 39 UBR ¢ & [ f (0)dx
AFEE &1 T limyo f(x) = 07
(c). @A o6 ®aaa £, A [1,0) W THAd FHA (decreasing) & IR s
HOIER AT §, 39 UK & B [ f (Dde HHEE 78 ¥ a9
o1 f (n) AT T ¥
A frpeul & @ ol & G &2
1L (2),(b)FAT (c) TG TH ¥
2. (a)dUT (b) ST 3 TT &I
3. (c)TT gl
4. (b)) T &
Al 1
1
A2 5
2
A3 3
3
A4,
4
4.75

Let i denote the Lebesgue measure on R and y* be the associated Lebesgue outer

measure. Let 4 be a non-empty subset of [0,1]. Which of the following statements are

true?

1. If both interior and closure of A have the same outer measure, then A is
Lebesgue measurable.

2. IfAisopen, then A is Lebesgue measurable and u(4) = 0.

3.  If Aisnot Lebesgue measurable, then the set of irrationals in A must have
positive outer measure.

4. If u*(A4) = 0, then A has empty interior.




i @ R UT 9T (Lebesgue) ATT AT JAT p° P TeART T a1 ATT| A

% [0,1] & T 3NEFd GHTTT 4 ¥ e godeal # @ BT @ wea ¥

1. 3fg A & 3T: (interior) TUT HaRF (closure) GIAT & TF & a1 AT &,
ar A o= AT EI

2. Tfg A Tagea (open) &, T 4 T AT & TAT 4(4) >0 I

3. MG A T AT AL §, 99 A A FURAT FEAEHT & FHTIT F AW AT
YATCHD & B

4. T p(A) =0, TT AT 3T: Rea zom

Al
A2
A3
A4

Multiple Response

68  |[704068 Consider the function f: R? — R defined by

foy) =x*—y>
Which of the following statements are true?

1. There is no continuous real-valued function g defined on any interval of R
containing 0 such that f(x, g(x)) = 0.

2.  There is exactly one continuous real-valued function g defined on an interval of
R containing 0 such that f(x, g(x)) = 0.

3.  There is exactly one differentiable real-valued function g defined on an interval
of R containing 0 such that f(x, g(x)) = 0.

4.  There are two distinct differentiable real-valued functions g on an interval of R
containing 0 such that f(x, g(x)) = 0.

e aRHNT Beed fR2 - R O R &%
floy)=x? -y

o= goacat & @ Tl @ wcg ¥

1. R & foredr oft siage, Swet 0 &, W O 9 aaias e aren dad
Tl g URATRT F@ & SEa [T f(ng(x) =0 &l

2. R & fordt savue, fF@et 0 @, W var dad o @ andfde A arern
Had o g Uit & e T f(rg(x) =0 &I

3. R & fordl 3ique, T5Es 0 @, OT U9 dhad U & adiaE A arelr
HIFoAAT ol g TReid & 5 T f(x,g()) =0 &l

4 R & 5 save, a0 @, W o B aeafls aa o g
wed g uRHRT & FEF BT fx,g(x)) =0 &1

Al
A2

A3
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A4

Suppose that f: R"— R,n = 2 is a ¢? function satisfying

fO) 2z f@+ VO —X)

for every x,y in R". Here V denotes the gradient. Which of the following statements
are true?

1 f is constant.

2. fisconvex.

3. fisconvex and bounded.

4. fisconstantif f is bounded.

#H RS Rn=2TF C2 %ad & 5 R & T x,y & [T
fOY =X +V(HE—x)

Tgse FLAT &1 T V UaoT (gradient) ERATAT ¥

P gt A A FF T T

1. f =g g

2. [ Haygd g
3. f ¥aaEdr g uiEg §
4. [ faga § e f aReg B

Al
A2
A3

A4

Which of the following statements are true for an arbitrary normed linear space U?

1. Every bounded linear functional from U to R is continuous.

2.  Uisisomorphic to its double-dual U™,

3. Foreveryx € U, we have ||x]|| = SUP| - |f(x)], where f denotes elements of
4

4.  The closed unitball in U is compact.

R goa<al # ¥ #l9 ¥ ==o (arbitrary) ARAT s @Al ve ow =g
€2

1. U ¥R dF, W oag (T Foas dad ¢ |
2. U 3ud f&-289 (double-dual) U™ &F Wﬁﬂ' (isomorphic) &I
3. WxeU & fom, lx]l = SUDII}"Ilsl'f(x)l T, o i ¥ T UH HFgIat H g
4, U R 'H?ﬁ' (closed) Tehep Jeleh Had (compact) &l
Al
1
A2
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Let V be the vector space of all polynomials in one variable of degree at most 10 with 73

real coefficients. Let W; be the subspace of ¥ consisting of polynomials of degree at
most 5 and let W, be the subspace of ¥ consisting of polynomials such that the sum of
their coefficients is 0. Let W be the smallest subspace of VV containing both W; and W.
Which of the following statements are true?

The dimension of W is at most 10.

W ="V.

W, € Ws.

The dimension of W N W, is at most 5.

T

At 6 v aafas Jonel drl Afdasd 10 90 & Uh W & F@I agual
afgy gafe ¢ | @ 6 W, 3fadw 5 aife ardt aguel i v H sumafe @ qur
W, aguel arelt v v Ot sugaAf® § R s et & et 0 ¥ v oA g
I 3UTAR W A S w, g w, T E 1B gaasd & @ Sl @
aca &

w & fasr #fswan 10 ¥

W=v.
W, © Ws.
W, n W, & @ 3Reaa 5 #)

Lol V5 B B

Al
A2
A3

A4

Let B be a 3 X 5 matrix with entries from @. Assume that {v € R® | Bv = 0} is a three- 475

dimensional real vector space. Which of the following statements are true?
1. {v € @° | Bv = 0} is a three-dimensional vector space over @.

2. The linear transformation T: Q* — @Q° given by T(v) = B'v is injective.
3.  The column span of B is two-dimensional.

4,  The linear transformation T: @* — Q? given by T(v) = BB"v is injective.

B &l Q @ ufaf¥at atem 3 x5 Hegg A | A F v eR° [Bv =0} TH -
foei areafas afey aaf® &) & godeal & @ &ld 4 7 &

1. ©Q W {v € Q°| Br = 0) & 3-fasig gfger gafy &

2. Y&e TOAROT T:Q3 - @5, S T(v) = Btv & f&am mmam ¥, whehr ¥

3. B @ =¥ Taegfa B-fefa &

4. TP TR T:Q° - Q3, N T(v) = BB'v & Team aaw &, whehr §I

Al
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A3

A4

Let V be a finite dimensional real vector space and Ty, T; be two nilpotent operators 7
onV.LetW, ={v EV:Ty(v) = 0}and W; = {v € V:T;(v) = 0} Which of the
following statements are FALSE?
1: If T; and T, are similar, then W; and W, are isomorphic vector spaces.
2. If W, and W, are isomorphic vector spaces, then T; and T, have the same
minimal polynomial.
3. Ifw; =W, =V, thenT; and T, are similar.
4.  If W, and W, are isomorphic, then T; and T, have the same characteristic
polynomial.
A fo5 v oA fefo oo sy s S awmv w oL, &
QEIHTET PR (nilpotent operators) &1 A foF W, = {v € V: T, (v) = 0} Jar
W, = {v EV:T,(v) = 0} ¥| oo godedl & ¥ &9 O 3T &7
1. & 1, AW T, FAFT (similar) & aF W, IA W, eI Figse
wafear €
2. ofg w,ammw, Jeuend GRYy @AY ¥ @ 1,9 T, & v & feuss
agug Tl
3. FEW,=w,=V & da T, 9 T, GHASYT (similar) & |
4. IR w, dW W, JIER §, 9@ T, I T, & TH & AR agug €
A
1
")
2
M
3
Ay
4
4.75

Let V be the real vector space of real polynomials in one variable with degree less than
or equal to 10 (including the zero polynomial). Let T: V' — V be the linear map defined
by T(p) = p’, where p" denotes the derivative of p. Which of the following statements
are correct?

1.  rank(T) = 10.
2. determinant (T) = 0.
3. trace(T) = 0.

4, All the eigenvalues of T are equal to 0.

0.00

0.00
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I 10 I7 38F T FE (YT Tgug A FFAfIT FA U ) T aEdfas U
T agucl 1 arEdias BiGw FA® @ VAL TV -V H® T@) =p, TN
ufeRa 3G Beaas A, Jel p' & AT p & Fadad ¢ | Fed aodaar A
¥ FT & T OS2

1. rank(T) = 10.
2.  determinant (T) = 0.

3. trace(T) = 0.

4. TF g HA e A9 0 & wWET I

Al
1
A2,
2
A3 3
3
Ay

4

Suppose Aisa 5 X 5 block diagonal real matrix with diagonal blocks

e 1 0
) (0 : g)_
0 0 e
Which of the following statements are true?
The algebraic multiplicity of e in A is 5.
A is not diagonalisable.

The geometric multiplicity of e in 4 is 3.

CallC R

The geometric multiplicity of e in 4 is 2.

A fF ATh 5 x5 salieh [0l 3egg ¥ oras ot =afe

6D go)e
oot aaaedl # ¥ BT § F A ¥
1. A# e @ HFOAT agerar 5 ¥
2. AfwoeE & &
3. A#H e & AT agedr 3 B
4. A #H e F sIRHET agHar 2 2

Al
A2
A3

A4
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4.75
Let T: R* — R? be a linear transformation satisfying T3 — 3T% = —2I, where

I: R® — R3 is the identity transformation . Which of the following statements are
true?

1. R? must admit a basis B, such that the matrix of T with respect to B; is
symmetric.

2. R?® must admit a basis B, such that the matrix of T with respect to B, is upper
triangular.

3. R3 must contain a non-zero vector v such that Tv = v.

4. R® must contain two linearly independent vectors v, v, such that Tv; = v, and
TTJZ = V3.

A T T:R* - R Uh (@ FACRT & &A1 T2 — 372 = -2/ F T T ¢,
SRl 1: R? - R® dod#a suickol | B & § o9 & godeg #ca &

1. R® & fou v 3muR B, dan & ke &5 B, & e T & InegE
AT 2l

2. R*F o0 o & 3R B, A & afew 6
B, HEULHT &1 37egg Ul e |
3. R A @ e @few v @ & TR B o =0 @

4. R*A & I@pa: wadd €@y v, v, W A3 & IRe & Ty, = v, dw
Ty, = v, B

Al

A2

A3

Ad

4.75
Let V be an inner product space and let v;, v;, 3 € V be an orthogonal set of vectors.

Which of the following statements are true?

1.  Thevectors vy + v5 + 213, v; + v3, 3 + 313 can be extended to a basis of V.

2. Thevectors v; + vy + 2v3, vy + v3, 75 + 3v; can be extended to an orthogonal
basis of V.

3. Thevectors vy + vy + 2v3, v5 +v3, 21, + v, + 3v;3 can be extended to a basis
of V.

4. Thevectors v; + vy + 2v3, 2v; +v; +v3, 2v; + v, + 313 can be extended to a
basis of V.
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A TRV HER qUIT FATE § TUT vy, v,,v; € V AT & T Al TP &l

o goacal # ¥ o9 ¥ T ¥2

1. AEA v, + vy + 203, va +v3, v2 +3v; BNV & Th YR db foFanig e
ST Fehell € |

2. ®RRAv, + v, + 20, v2+v3,v2+3v3€ﬁTVa'TQ?5?~lﬁiﬁ3ﬂWFﬁﬁ
farFaiya frar =1 "ear & |

3. TEA vy + vy +2v3, vy +v3, 2vy + v, +3v; BV & Th HYUR T
farariya foram s gar € |

4. WA v, + vy + 203, 20y + v+ v3, 20, 4+ 1, +3v; BV & Th HUR g6
forFaria *Rar ST Fepar

Al
A2
A3

A4

4.75
Consider the following quadratic forms over R

(@) 6X2—13XY +6Y2,

(b)) X%-—XY+2Y?

() X2—Xy-—2v2

Which of the following statements are true?

1. Quadratic forms (a) and (b) are equivalent.
2. Quadratic forms (a) and (¢) are equivalent.
3.  Quadratic form (b) is positive definite.

4.  Quadratic form (c) is positive definite.

R W e ffoa s ) AR &
(a) 6X?—13XY + 6Y?,

(b) X2 —XY+2Y%

() XZ-—XY-—2vy2

o aaacal & & Fid § I £?
1. fEOa §U (a) AT (b) ToT 2
2. feud ®U (a) AU (c) FoT ¥

3. feuma wu (b) uaTcHE FHeET T

4. TeuE U (¢) YacHS eEa ¥

Al
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Let} = {z € C: |z| < 1} be the open unit disc and C the positively oriented houndary
{lz| = 1}. Fix a finite set {z;, 2, ..., Z,} C [I of distinct points and consider the
polynomial

9(2) = (z—21)(Z — 2) (2 — 2p)

of degree n. Let f be a holomorphic function in an open neighbourhood of I and
define

_ 1 g() —g(2)
PO =3 ) OG0

Which of the following statements are true?

P is a polynomial of degree n

P is a polynomial of degreen — 1

P is a rational function on C with poles at zy, z,, ..., 2,
P(z)=f(z)forj=12, .. n

B W=

A F D ={z€C|z| <1} Th Tgead v BEF & AT ¢ GAHBA:
FEfETET S (|| = 13 ¥ | ew gt & oftfee s
(21,25, .., z,} CD TT T W B n & e Tgug W AR &

g9(2) = (z—2)(z—2;) (2 — zp).

7t B D & fafed oy # @8 qof FARIEE (holomorphic) £ &
ufentr @t

g() —g(2)

-0

P& =5 [F©
T goaedl A A PA F T E 2

P T ague & Torme e ¥

PTH Fguq & S Fife n—1 8l

P T URAT G €S C U ¥ aur Tq% Cl zl,zz,...,zngl
j=12,..,n & @@ P(z) = f(z) &

= woNE

4.75

4.75
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Let D = {z € C:|z| < 1}. Consider the following statements.

(a). f:D — D be aholomorphic function. Suppose «, § are distinct complex numbers
in D such that f(a) = e and f(f) = . Then f(z) = zforall z € D.

(b). There does not exist a bijective holomorphic function from D to the set of all
complex numbers whose imaginary part is positive.

(c). f:D — D be aholomorphic function. Suppose a € D be such that f(a) = a and
f'(a) =1.Then f(z) =z forallz € D.

Which of the following options are true?
2 (a), (b) and (c) are all true.

2. (a)istrue.

3. Both (a) and (b) are false.

4.  Both (a) and (c) are true.

A P D={z€C|z| < 1} & A Todeml W AR +T

(a). f:D — D Weh d2Weh Wald (holomorphic function) AH| o, f & D H
oy iy gad 09 71 6 f(@) = « TUT F(B) = ¥1 daash
z€ED & RTf(z) =2z ¥l

(b). D& T FiFEs T, s wfowfeua wmr gacas € & Tg=9T W
EF"I% TehIhI TR d9Ifles Bl (holomorphic function) EEi|

(c). f:D — D& 323WF Bl (holomorphic function) AT | AT &5 o € D XAT
TP fla)=a TWf(a)=1% T I z€D & W f(z) =z AT &

39 geaeal & @ BT & FeT ¥2
1. (a), (b)3A (c) §T T T
2. (a) T §I

3. (a) @UT (b) A 3T B

4. (a) AW (c) A&l EeA E

Al
:A2
A3
A4

Let f:{z:|z| < 1} > {z:|z| £ 1/2} be a holomorphic function such that f(0) = 0.
Which of the following statements are true?

1. If(2)] < |z|forall zin {z: |z| < 1}
2. If(@)] = El forall zin{z: |z] < 1}

3. |f(e)|=1/2forallzin{z:|z| < 1}
4. Itispossible that f(1/2) = 1/2.

4.75

0.00
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AA BF f:{z:)|z] < 1} > {z: |z| = 1/2)} T& dAREH Beld (holomorphic function)
ST UPR & 5 £(0) =0 ¥ & godeal & § ol T 9 &7

1. {z:|zl < 1}F T z & W |f(2)| < |z| §]
&l
3. {z:|zl < 3P FIzFRT|f(2)| = 1/2 %]

2. {z|z] < FTIzFRIT |f(2)| <

z
2

4. FEEHAEfHRf(1/2) =1/28N

Al
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A3

A4

; : ; : 4.75
Let f(z) be an entire function on C. Which of the following statements are true?

1.  f(2)is an entire function.
2. f(z)is an entire function.

3.  f(2)is an entire function.

4. f(z) + f(2) is an entire function.
f(2) P C W FIT IRIVH BT A | T aodeal # & T § TT €2

1. f(2)TaT dfts waa ¥
2. f(z) G997 Mot were B
3. f(z) TaF S wod T
4. f(2)+ f(2) 9T RAVE Hola Tl

Al
A2
A3

A4
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Which of the following statements are correct?

If G is a group of order 244, then G contains a unique subgroup of order 27.
If G is a group of order 1694, then G contains a unique subgroup of order 121.

There exists a group of order 154 which contains a unique subgroup of order 7.

:'F‘S-”?"!.—x

There exists a group of order 121 which contains two subgroups of order 11.

0.00
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e goacal & | T F T 82

1. I CHAR 244 FAAE & TF ¢ F T 27 7 v 3T T &

2. T ¢ T 1694 & FHE & a9 G H Pifc 121 & TH IJedT THE I

3. @Ifc 154 % T VT WHE Hedcd # & fows dife 7 o 1 feda gag
&l

4. HIfe 121 F TH T AR Hedcd # & @A Fife 11 & a1 308 B

Al
A2
A3

A4

Let G be a group of order 2023. Which of the following statements are true?
1 G is an Abelian group.

2. G isacyclic group.

3. G isasimple group.

4, G is not a simple group.

A BF G AT 2023 & U THE & Ao goraeai F @ 9 § T &
1. GT& & TIE

2. G TUH THI TIE B

3. G UP WA TR &

4 G U WA THE A9 B

Al

A2

A3

A4

Let G; and G, be two groups and ¢: G; — G be a surjective group homomorphism.
Which of the following statements are true?

If G, is cyclic then G, is cyclic.
If G, is Abelian then G, is Abelian.
If H is a subgroup of G, then ¢(H) is a subgroup of G,.

Bowon B

If N is a normal subgroup of G; then @(N) is a normal subgroup of G,.

4.75

4.75

0.00
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A R G, AW G, & THE & I ¢:6, — G, Th HTOK! TIAg TAMIAT &l

e gadeal # @ Bl @ T 2

1. Ifg ¢, T ¥ ar 6, THT T

2. afg G, 3 & O G, HwEET I

3. HIE G, & 3UTHE & Ol @(H) W G, & SUTAE 21|

4. N TG G, T UAHARCT SUTHE &, ad o(N) T G, & TAHARTT 3UFHE
B

Al

1
")

2
Ay

3
My

4
Letn = 1 be a positive integer and §,, the symmetric group on n symbols. 75
Let 4 = {(g,9): g € 5,}. Which of the following statements are necessarily true?
1. The map f:S, X S, — S, given by f(a, b) = ab is a group homomorphism.
2.  Aisasubgroup of 5, X §,,.
3.  Aisanormal subgroup of §,, X §,,.
4.  Aisanormal subgroup of S,, X S,,, if n is a prime number.
A 5 n>1 T YATCHAS O & I n Tddl W TAAT FHqE S, &1 A
5 A=1{(g.9): g €S,} 3 e gorgent #§ T T &1 TT T AT H 2
1. f(a,b) =ab T fEA 1T B f:5, X S, — S,, TIHE WHARRAT &
2. Sy XS, TN ATHIUHIEE |
3. S, XS, @ AUEUHAACY SUHHE © |
4. S5, XS, T ATF UHHACT STHHE 219N, TTE n T JATT FEATE |
“

1
o

2
<

3
-

4

4.75

Which of the following are maximal ideals of Z[X]?

1. Ideal generated by 2 and (1 + X2)

2. Ideal generatedby 2and (1 +X + X?)
3. Ideal generated by 3 and (1 + X?)
4.  Ideal generated by 3 and (1 + X + X?)
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T & @ Pl § zZ[x] & RS qorarast (maximal idal) 2

1. 23U (1+X?) X SAfad ToTsaer
2. 2TW (A+X+X%) SR AT oA
3. 34U (1+X?) SR AfAa IoTsmasir

4. 33UT(1+X+X?) R A IoISATerelr

Al

A2

A3

Ad

4.75
Let E be a finite algebraic Galois extension of F with Galois group G. Which of the

following statements are true?

i There is an intermediate field K with K = F and K = E such that K is a Galois
extension of F.

2.  Ifevery proper intermediate field X is a Galois extension of F then G is Abelian.
3. If E has exactly three intermediate fields including F and F then G is Abelian.

4. If[E:F] = 99 then every intermediate field is a Galois extension of F

E @ F ol Medl §HE G & 1Y URAT @0y Medl faedr a6 &=
TFded # A BiA § AT §2

1. PE T VAR NG ST K &t S0 MU K= F WM K+E ST a® F
T Mol AFAR 1

2. W3R mrcafde &7 kI F @ amear AR § a ¢ HEE B
3. T FAWE A THaeT E & TUIY T AATHE &9 & a9 6 A& &

il

Ifg [E:F] =99 § dd & AIAS &F F &I AMedl [9&dR &l

Al
A2
A3

A4

4.75




Which of the following statements are correct ?

1. The set of open right half-planes is a basis for the usual (Euclidean) topology on
2.
2. The set of lines parallel to Y-axis is a basis for the dictionary order topology on
R2.
The set of open rectangles is a basis for the usual (Euclidean) topology on RZ.
4. The set of line segments (without end points) parallel to Y-axis is a basis for the

dictionary order topology on RZ.
e sl A BladaaL?
1. faga afdror 59 gt & weIg R? W @Rl (gfFad) afeafa &
for e MUK
2. Y-3187 & wAieR Y@t @ wead R W Rl iy @l & v
T HUR
3. fagea aadl & W B2 W o@eRT (IfFada) @Rl & R o
YR &
4. Y-36T & ACK 3@ I H w=ad (Rar sicy Tigat &) R? w
Bl iy aftufa & fow oo amar #)

Al
A2
A3
A4
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Let X = [[%_,[0,1], that is, the space of sequences {x,},., with x,; € [0,1],n = 1.
Define the metric d: X X X — [0, ) by

% — ¥nl
d({%n}n=1, (Yntn=1) = sup = o =
nzl 2

Which of the following statements are true?

1. The metric topology on X is finer than the product topology on X.
2. The metric topology on X is coarser than the product topology on X.
3.  The metric topology on X is same as the product topology on X.

4. The metric topology on X and the product topology on X are not comparable.

A 6 X =[17,[0,1), 3T IFBHAT {x,}2g T x,, € [0,1],n = 1, BT HATREI
glld d:X x X — [0,00) A5 g1 uRenfa i

10 — nl
d({xrl_}nah {J"n_}nal) = SI.I|;_I = = .
nz

o
o aegel # @ 3l § wew ¥

1L XW ghe S, x o e dffa @ gaaea

2. X W gl Wy, X WU @Rfa & geen # 3w sy §
3. XW gl |l X o aue @l d e 3

4. X g% AU, x W e fufa & geg ad &
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Let f € C*(R) be bounded. Let us consider the initial-value problem

(@)= f(x(v), t>0,
(7 {x((}} = g

Which of the following statements are true?

1 (P) has solution(s) defined forall t = 0.
2 (P) has a unique solution.

3. (P) has infinitely many solutions.

4 The solution(s) of (P) is/are Lipschitz.

A F f e cl(R) ultae ¥ A e A gHEd W e &L

@)= f(x(@®),t>0,
(P) {x(Oj = 0

P godear # ¥ Bid ¥ T 2

1. (P) & | ¢t >0 & O g oReRa B
2. (P) & fed & &I
3. (P) % 3d & &I
4. (P) #1/ & 7o RS /8
A
1
A2,
2
A
3
Ay
4
Multiple Response
2 |[1040%2 Consider the following initial value problem (IVP),
B p24E,  w(0) = 0.

Which of the following statements are correct?

1. The function g(t,u) = t?us does not satisfy the Lipschitz's condition with
respect to u in any neighbourhood of u = 0.

There is no solution for the IVP.
There exist more than one solution for the IVP.
1
4, The function g(t,u) = t*us satisfies the Lipschitz's condition with respect to u

in some neighbourhood of w = 0 and hence there exists a unique solution for
the IVP.
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o Ui A FRE T fER &

du 1
=h tZus, u(0)=0.

T graeat F A AT X TH ¥ 2

L w=0 % fordll off UfAY 3 «d WO BeF g(z,u) = s foafes
ufaey & Tgee FE ATl

2. URMHG AT GHAREA F B T AG

3. URNe A WHEA & o0 Th | 3D 7ol ¥

4. u=0%% e ufday & « & TUy B g(t,u)ztzugmﬁﬁl'm
&I HJEC AT & dAT T URIRS AT FHEd & v v sfed= &
gl

Al
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A3

A4

Let us consider the following two initial value problems
2 {x’(f) = Jx(@),t>0,
x(0) = 0,
and

©) {y’(t)z —/y(®), t>0,

v(0) = 0.

Which of the following statements are true?

(P) has a unique solution in [0, o).
(@) has a unique solution in [0, o).
(P) has infinitely many solutions in [0, o).

&~ W e

(@) has infinitely many solutions in [0, o0).

4.75

0.00
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o g uRfdes #9 FFEEast W AR &Y
) {x’(t} = Jx(), t>0,
x(0)= 0,
auar

©) {y’(t} = —y@®,t>0,

y(0)= 0.

g gogedl # 4 #la ¥ gy ¥

1.  (P)&T [0,0) # e &1 &I
2. (Q)F [0,0) & ¥fedw & ¥l
3. (P) & [0,00) # 3 & &I
4. (Q)F [0,0) F AT T I

Al
A2
A3

A4

Let u: R? — R be the solution to the Cauchy problem:

{Bxu +20,u =0 for (x,v) € R?,
u(x,y) =sin(x) fory=3x+1,xeER

Let v: R? — R be the solution to the Cauchy problem:

{va +20,v =0 for (x,y) € R?,
v(x,0) =sin(x) forx € R.

Let§ = [0,1] x [0,1].

Which of the following statements are true?

1 u changes sign in the interior of §.
2 u(x,v) = v(x,y) alongalinein §.
3. v changes sign in the interior of §.
4 v vanishes along a line in §.

4.75

0.00
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A F wR? - R e ok gawm &1 & &
{Bxu—l— 20,u =0 (x,y) ERZB T,
u(x,y) = sin(x) y=3x+1xc R&fom.

AA F v R? > R 5T @l ga3ewm &1 & &:

d,v+28,v =0, (x,y) € R?,
v(x,0) = sin(x), x ER

#AA Hr $ =[0,1] x [0,1] &I

oo dFdeal A ¥ BlA B T W

1. u 3T Bg s & 39 # uRafad #ar g

2. § & el Th W W ulx,y) = vix,y) BT &l
v 30T RE s & 39 & Rada = €

4. SHIITHI@ R v ged & Aam &l

w

Al
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Let u = u(x, y) be the solution to the following Cauchy problem

1
Uy +u, =e" for(x,y)E]RX(O,;) and u(x,0)=1 forx €R.

Which of the following statements are true?

1 1
I u(i',;?') —1
1 1
2. ux(;,;) =0
i 1
3. u},(z;,;;) =log 4

4. w0 =%

A BF u = u(x,y) T ol e &1 &= &

() ERX(03) & BTu, +u, =e*TM xR FPTu(x,0) =1 I
o gaacal A § *id § T §2

1 A

1. u(zz,?_ej =1
1 1
2. ux(g,g} =0
g . |
3. uy(E’E) =log4
1 de
4, uy{O,E} — ?
M
1

A2

4.75

0.00
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A3

A4

Consider the following two sequences {a, } and {b, } given by

S D S
o Thnt1 nt2 2n’
1
n

by =
Which of the following statements are true?

1. {a,}convergesto log 2, and has the same convergence rate as the sequence

{bn}-

2.  {a,}converges to log 4, and has the same convergence rate as the sequence
{bn}.
3.  {a,} converges to log 2, but does not have the same convergence rate as the

sequence {b, }.

4. {a,} does not converge.

e arT & a1w & IgeAl (a,) 9 (b,) R R &

S NPV N
i P o

n
b _1
noT

e gordedl & W P9 § Teg ¥

1. {a,) 3ERT o ST ¥ log 2 &, AT 3T & Hf¥rETer e @ e
HJHA {b,} BT T |

2. {a,) AT B AT ¥ log 4 H, TAT AT & HPEOT T ¥ oA
3T (b} T T

3. {a,) HPERT B AT ¥ log2 #, ftha FHWROT & IFgFHA (b} THaET
GRS

4. {a,) FEEART & BAar

Al

A2

A3

A4

4.75 10.00

4.75 0.00
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Let f: IR —» R be defined as f(x) = i—l— x — x%. Given a € R, let us define the sequence
{xp}byxg =aandx, = f(x,_1) forn = 1.
Which of the following statements are true?

If a = 0, then the sequence {x,} converges to %
If a = 0, then the sequence {x,} converges to — %

1.
2

13 . 1
3.  Thesequence {x,} converges for every a € (— > E)' and it converges to >
4.

If a = 0, then the sequence {x,} does not converge.

fR>R® f(x):§+x—x2 ZrT afenfia @t feel ot a e R & T 3w
(xR URART S F xyy=a dT n=1F BT x, = Flx,y) T

7 gadedt & @ @l ¥ 7w €
1. A a=0% d@ IGHA (x,} & FFEWOT  #F Far ¥
2. AR a=o0% Ta FHA (x,) T HEEWOT —-F A ¥ |

3. @l ae(-22) & fow g (x,) @ HHEOT Qer ¥ @ AE 1A
sfFaRa dar
4. AR a=0 3% @ WTHA {x,) FHERG 78 A ¥

Al
A2
A3

A4

4.75
Suppose y(x) is an extremal of the following functional

1
JO ) = J (y(x)? — 4y ()y'(x) + 4y' () H)dx
0
subject to y(0) = 1and y'(0) = 1/2.
Which of the following statements are true?

1. v is a convex function.

2. v is a concave function.

3. v(x +2x) = y(x)v(x;) for all x;, x, in [0,1].
4. v(xix) = y(x1) + v(x,) for all x4, x; [0,1].

AT 7F y(x) Ao waas FT A T
1
J(x)) = f (y(x)? — 4y (x)y'(x) + 4y' (x)*)dx
0

g ufday & @Y 76 y(0) = 1A7y'(0) = 1/2.
oIt gaaeal & | BT @ ' 2

1.y FIHE Bed 2l

2. y 3°HE Fed gl

3. y(x + %) = y(x)y(x;) TH x;,x, [0,1] & form
4. y(x) = y(x) + y(x,) T x,x, [0,1] F T

Al

A2
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A3

A4

Let ¥(x) and z(x) be the stationary functions (extremals) of the variational problem
1
JOG,20) = [ 1677 + G +y'71dx
0

subjecttoy(0) =1, y(1) =0, z(0) = —1, z(1) = 2.

Which of the following statements are correct?

z(x) + 3y(x) = 2 forx € [0,1].

3z(x) + v(x) = 2 forx € [0,1].

y(x) + z(x) = 2x for x € [0,1].

y(x) + z(x) = x for x € [0,1].

A TF y(x) T z(x) T TRoTcAT TATT & T G (TRHA) &
(), z0) = [{ION? + @) +y'2ldx

sgufdea F @y &F y(0) =1, v(1) =0, z(0) = -1, z(1) =2 ¥l

ol

o goaear # ¥ ST T T 82

1. x€[0,1] & BT z(x) +3y(x) =2
2. x€[01] & T 3z(x) + v(x) =2
3. x€[01] & T y(x) + z(x) = 2x
4. x€[0,1] F BT y(x) +2z(x) =x

4.75

4.75

0.00

0.00




Let A; < A; be two real characteristic numbers for the following homogeneous
integral equation:

2m
p(x) = Af sin (x + t) (1) dt;
0

and let gt < y, be two real characteristic numbers for the following homogeneous
integral equation:

T

P(x) = ,uf cos (x + t) (t) dt.

0

Which of the following statements are true?

m <A <A <p

A <py <pp <Ay

[ty — A4 = |z — 45|

s — 44| = 2]p; — 45

A F 1, < 1, FeafofEa gaua Taea gdiexor & ow & sfdaetes
wead ¥

oW =

2m
o(x) = Hf sin (x + t) @(t) d;
0

awm 7 5y < p, FORaT gaua gAws @HAeoT & w g areafas
STPrereTioTs TE=T §

P(x) = ,uj cos(x + t) ¥(t) dt.

0

T godear # ¥ BT ¥ ' §?

1. #1<.r:|~1</12<ru2
Fiop Al<ﬂ1<ﬂ2<ﬁ.2
3. [y — 44| =y — 5]
4. [y — A1 = 2|p; — 45
o

1
A2

2
M

3
Ay

4

Multiple Response

101 704101
Let K € C([0,1] x [0,1]) satisfy |K(x,v)| < 1 forall x,y € [0,1]. Forevery g € C[0,1],

let us consider the integral equation

15

() )+ j K (x,y)f (¥) dy = g(x), forall x € [0,1].
0

Which of the following statements are true?

there exists a g € C[0,1] for which (#;) has no solution in C[0,1].

(F) has a solution in C[0,1] for infinitely many g € C[0,1].

the solution of (F;) in €[0,1] is unique if g € C0,1].

there exists a g € C[0,1] for which () has infinitely many solutions in C[0,1].

s ow N e
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et B K € C([01] x [0,1]) Tax,y €[01] F T |K(x,y)| <1 & HIE HAl
¥l wedw g e C[0,1] & v, B gamme @fiEor | AR By

(7

T goaeat # & 3lF & e ¥

L Wgeclol & 3 ¥ s Rw C[01] # (B) W S & a1 2
2. ¥edd: &g g € €[0,1] & fow (P) @ C[01] # & ¥

3. 3R gec'ol] & T (B) & C[0,1] & & g &

4. @ g eC[0,1] @ Hgea ¥ s e c[0,1] & () & 36T & &

1
) fx) +f K (x,9)f()dy = g(x), 1 x € [0,1]& TaT)
a

Al
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A point particle having unit mass is moving in x, v plane having the Lagrangian as
follows

L =%y —2x? — 2y2.

What are the possible values of p, (conjugate momentum to radial coordinate in
plane polar coordinate)?

1. T

2 7sin26 + rfcos20
3. sinf + rfcosf

4 27sind + rfcosf

SHS FeUA dTel, x-y T A NAATT Th ﬁ?g &UT T AT (Lagrangian)
fFTaa &

L =xy—2x% —2y%.

p, (@FTS YAt e #F Tywer e ¥ ey EUE) & T AT T ¥

1. T
Z. #sin26 + rfcos26
3. 7sin@ + rfcosh
4, 27sinf + rfcosh
ALy

1
A2,

2
A3

3
Ay

4

4.75

4.75

0.00

0.00




Multiple Response
104 704104

Multiple Response
105 704105

Suppose X;, X5, ... are independent and identically distributed N(0,1) random
variables and ¥,, = X{ + X7 + --- + X;}. Which of the following probabilities converge

1
tozasn - o0?

P{Y, € [0,2n]}
P{Y, € [n,3n]}
P{Yy € [2n, 4n]}
P{Y, € [3n,5n]}

A BF X, X, .. TOAT 9UT FAA TAG: dfed N(0,1) Teosd W § 19
V=Xt + X3+ + X} ¥ e 3 @ dla @ oRmad no oo & WA S @
FiEaia e €2

P{Y, € [0,2n]}

P{V, € [n,3n]}

P{Y, € [2n,4n]}
P{Y, € [3n,5n]}

B b b

w0 N e

Let 4, B be two events in a discrete probability space with P(4) > 0 and P(B) > 0.

Which of the following are necessarily true?

IfP(A | B) = 0 then P(B | 4) = 0.
IfP(A | B) = 1then P(B | 4) = 1.

IfP(A | B) > P(A4) then P(B | 4) > P(B).
IfP(A | B) > P(B) then P(B | A) > P(4).

A 5 A, B Tagea wifdear @Al & ¥ & gead § S P(4) > 0 aur
P(B) >0 %l T & 4 &ld & T 3 3maTs €2

BN e

1. I P(A|B)=07% dd P(B|A) =0 &l
2. I PUAUIB)=1FTTPB|A)=1FI
afg P4 | B) > P(4) & dd P(B | A) > P(B) %I
afe P(A | B) > P(B) & dd P(B | A) > P(4) &l

e

4.75

4.75

0.00

0.00
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Letn = 2 be a positive integer. Consider a Markov chain on the state space {1,2,:+-,n}
with a given transition probability matrix P. Let I,, denote the identity matrix of order
n. Which of the following statements are necessarily true?

At least one state is recurrent.
At least one state is transient.

1 . i - . ;
— L+ = P is also a transition probability matrix of some Markov chain.

5 is an eigenvalue of I,, + 3P + P2

B oW N

AA F n=2 TP YACHS Ui TEAT §| IHIEAT TAW {1,2,,n} W &2
I GHAUT UIAhdT Hegg P aTal AT T R AR &% # &6 1, $fe
n F TeHFS g AT | Be goaeat # & @9 ¥ Tcg a9 s ¥

1. &F ¥ ®F TH HITAT TAREdr &l
2. @A U HH Td JGEAT 06 3

3. —il,+:p Torel AP AEET H HHAVT GRSAT g A ¥
4. 1,4+ 3P+ P2 & Th HHASTTOTE AT 5 2

Al
A2
A3

A4

Let X, fori = 1,2, ...,2n,n = 1, be independent random variables each distributed as
N(0,1). Which of the following statements are correct?

L X+t Xy =X,y = —X) /20 ~ N(0,2)
2. (X1—X)P 4 Kz —Xa)? + -+ (Kan—1 — X2n)* ~ 213

3. E[max (|X,], [Xn+1D] =

2
N

4
vz

4. E[max (X4, 1Xp41 D] =

A Fi=12..2nn=1 & Omx, T@a7 axos W § & U3F NO,1) &F
FIER afed &1 e godedl # @ Did ¥ T T €2

1. (X1+"'+Xn_Xﬂ+1_"‘_Xzﬂ)/zn’“’N{O,Z)
2. (X —X)2+ (X3 —X)? + 4 (Xopmq — Xon)? ~ 212
3. E[max (|X4], | Xpn+1])] =

4. E[max (IX1], 1Xn+1D] =

il e

Al

A2

A3

Ad 4
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0.00
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Let a continuous random variable X follow Uniform(—1,1). Define ¥ = X2. Which of
the following are NOT true for X and ¥?

1L They are independent and uncorrelated.

2 They are independent but correlated.

3. They are not independent but correlated.

4 They are neither independent nor correlated.

A 5 A1 d@ad TeRed W X Uniform(—1,1) & FJEOT T &l
g S r=x>. B A aala d x g v & v a7 a8 &
1. J ¥add au IEEHarad ¢l

g F@AT ¢ Weg Hewdtad ool &l

7 Faad a9 § g wewdiua

g T af a7 € a geuafad gl

e dd M

Let X and ¥ be independent Poisson random variables with parameters 2 and 3,
respectively. Which of the following statements are correct?

1. Var(XIX+Y=2)==

2. E(Zix+v=2)=%

3. PX2=0|X+Y=2)=e24+_(1—e7?)

4. X|VY =3 ~ Binomial(3,2)

X AT Y H HAA: 2 TG 3 UrES Il FaaT Tl Jeesd @) ARl Fe
TaFaedl # ¥ BT ¥ g 2

1. Var(X|X+Y=2)=2

2. E(Zix+r=2)=%

3. P(X?=0|X+Y=2)=e2+—-(1—-¢?)
4. X|¥Y =3 ~ Binomial(3,2)

Al
A2
A3

A4

4.75

4.75

0.00

0.00
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Multiple Response

Let {X;: 1 =i = 2n} be independently and identically distributed normal random 475

variables with mean u and variance 1, and independent of a standard Cauchy random
variable W. Which of the following statistics are consistent for u?

1. wIER¥,

2 wiIyin R

3. mtElaNau

4‘. n,_1 ?Zl Xi + W)

A P (X 1=i<2n) AT p 9UT UEROT 1 del TG Td 9T TA:

dafed UHTHAET AeRod =X 8, Ud Uk Alds S Iios @ W ¥ Tad
e wifkadr # & #ia ¥ p & fow sAfeReh &2

—1wn
1. n i=1 X5
-1 92n
2. n =141
-1 %7
3. n 21:1 X2i-1,

4. nTlQEL X+ W)
fol
TAZ
.:A3

A4

i i 4.75
Which of the following statements are true?

Maximum likelihood estimator may not be unique.
A complete statistic is always sufficient.
A sufficient statistic may not be complete.

oW

Any function of a sufficient statistic is always sufficient.

T gordear A § Bid § T €2

1. @ "oar & & AREad Fafadr seas dfeaa o &
2. e gl ufaeds war waed ®

3. @ Hoar & 5 we uag ufdeds qof a &

4. Uty el o A% o Bod Wer wata ¥

Al
A2
A3

A4

0.00

0.00
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Let X; and X, be two independent random variables such that X, follows a gamma
distribution with mean 10 and variance 10, and X, ~ N(3,4). Let f; and f; denote the
density functions of X; and X,, respectively. Define a new random variable Y so that
for y € R, it has density function

) =04/ +4qf2(3)-

Which of the following are true?

g=0.6

E[Y] =58
Var(V) = 3.04
Y =04X, +gX,

A S

A R X, 9T X, & U0 AT Jgesed WX § T ATCT 10 YT UEIOT 10 &
TIT X, IS geaT T FJEROT oAl &, Td X, ~ N(3,4). & foF f, a1 f, W
T HAA: X, TA X, & Udcd Bl § & FIAT Tefeos =W ¥ 3§ UK
uftaita & fF y e R & for BT gacg waa @

f) =04£/0) + qf2().

e & ola O g &2

1. q=06
2. E[Y]=58
3. Var(Y) = 3.04
4 Y =04X, +qX,
Al

1
A2,

2
A3 5

3
Ay

4

Suppose under the null hypothesis H, X ~ p, where p(x) = P(X = x) = 1/20,

x € {1,2,...20} and under the alternative hypothesis K, X ~ g where
gx)=PX=x)= %, x € {1,2,...20}. Define two test functions ¢ and i for testing
H against K such that,

1 ifx<2,
() = [D otherwise,
and
1 ifx=>19
b(x) = {D otherwise.

Which of the following statements are true?

1. Size of the test ¢ is 0.1.

2. Size of the testy is 0.05.

3.  (Power of the test i) > 0.05.

4. [Power of the test i) > (Power of the test ¢b).

4.75

4.75

0.00
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At B et aR@eaar H & 3eadd, X ~p &, S
p(x)=PX =x)=1/20 , x €{1,2,...20} & aur dwfeus TREcwt K &
=i, X ~q & Sl q(x}:P(X:x):zi x€{12,...20} 8| HI K &

10

Toeg T s & T & aliEo-veld ¢ Td y 38 UpR uRenEa & &5

1 "fdx<2,

¢(x) = [0 3=,

IIJ(I) — [é Elﬁx = 19-

YA gt A @l ¥ wew ¥

1. Odiefor ¢ o HATT 0.1 ¥l

2. OileTuTy & AT 0.05 El

3. (aferory Fremean) > 0.05 &

4,  (ofreror y Hrewan > (qlEror ¢ B gEan) &

Al
A2
A3

A4

4.75
Suppose Xy, X5, ..., X,, are independently and identically distributed N(0, 7 ?) random

variables, for 772 = 0. Let the prior distribution on 72 have density (z2) « (1/12)%
for some a > 0. Which of the following are true?

1.  The prior distribution is an improper distribution for a > 0.
2.  The posterior distribution is a proper distribution for all @ = 0.
. : : 2-
3.  Under a squared error loss, the generalized Bayes estimator of 72 is :f )::-!2'
i=11
4.

The posterior distribution is proper for a = 1.

Aa R r2>0F BT X, X, .., X, TIdT dUT FIAHAG: afed N(0, 7 2)
IEReE W E A F F5 a >0 & Bw 2 W @-9ea & gca
(1) < (1/12)* & @ # & o9 ¥ "7 €2

. a>0% OW @ Tea FgRT 9 Bl

2. Tda>0 % TOIT 09" ded 3T dea &

3. afffa 3 o & Rw 2 & vEEEdga QHWE;:’;;Z S|
4. U ded a=1 & fow 3R ¥

Al

A2

A3

A4

0.00
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Let (X, Y1), ..., (X4, Y,) be a random sample from a continuous bivariate distribution

function Fy y with marginal distributions of X and Y being Fy and Fy respectively. In
order to test the null hypothesis Hy: 'X and Y are independent’ against the alternative
Hy:'X and Y are positively associated’, consider the Kendall sample correlation

statistic
3 4
K=" w01,

1 j=i+1
where

(L ifd—b)(c—a)>0,
V@) @) ="} t@_p)e—a) <0

Assuming no ties, which of the following are true?
1L The test that rejects H, for K = 4 has size 1/4.
2 The test that rejects H, for K = 4 has size 1/6.
3. Py (K=4)=3/24

4. Py (K=6)=1/12

A B (X, 1), ..., (X, Y,) Had RBER ded $old Fy, & deios Uaed &

SET X dA Y & FAA: Fy UF F, AAGaea ¢l oRexoly a@meaar H,: ‘X
TAT VY FIAT & B TIPeT Hy: ‘X TUT Y IAcHS & ¥ eI & & awe

Tiiffa o & for Fee vl Feuay ufteds | R &

K =i i Y (X, Y), (X, 7)),

i=1 j=i+1

1, I (d-b)(c—a)>0,
-1, I (d-b)(c—a) <.

AT o5 PIS ties AR &, 99 W A ¥ P9 ¥ T ¥2
1. ZHURETUT HTHHAT FATH, B K = 4 W FPRAT § % &

¥((a,b),(c,d)) = {

2. BHUJHUIRHANM S H, B K = 4 W AFRAT &, 1/6 &l
3. Py (K=4)=3/24
4. Py, (K =6)=1/12
A
1
A2,
2
3
o
4

Multiple Response

4B e onsider the linear model E(Y,) = 28, — B — Bay E(Yy) = By — By E(Ys) = Ba + Bs — 2B, 7

with uncorrelated and homoscedastic random error. Which of the following
linear parametric functions are estimable?

161 — 9B, — 7P3

Bz —Ba

57p; — 18p, — 133 — 265,
23B; — 9B, — 1083 + 4P,

=W N e




Multiple Response
116 ||704116

FHeHaE T FAHE Aefad e I F@F AT (model)
E(Yljzzﬁl_ﬁz_ﬁe.: E(Yz) :,82_)34. E(Y3):£2 +ﬁ3_2134 w ﬁEﬂT Eh—i"
7T s uafores Soal # ¥ Hld T HAThaag £2

i 6B —6By— TRy
2. B3 — By
3. 57B, — 18, — 1305 — 268,
4. 23B, — 9B, — 10B; + 4B,
Al

1
A2,

2
A3 5

3
Ay

4

Consider the multiple linear regression model Y = X f§ + ¢; where ¥ isn x 1 observed
data vector with n > 5; X is n x 5 matrix of known constants with rank(X) = 5;

B = (Bg.Br Bz.Bs. )T and € = (g4, ..., €,)7, whereg; fori =1, ..,nare

independent and identically distributed N(0,1) random variables. Consider testing of
the linear hypothesis H,: , = f, = f; = f, = ¢, (a known constant) against the
alternative Hy: Hy is not true. Which of the following statements are true?

1 The sum of squares residuals under H, follows a central y* distribution with
(n — 5) degrees of freedom.

2. The sum of squares residuals under H, follows a central ¥* distribution with
(n — 1) degrees of freedom.

3.  The test statistic follows a central F distribution with (5,n — 1) degrees of
freedom.

4.  The test statistic follows a central F distribution with (4,n — 5) degrees of
freedom.

ag Y& Farseft fEd (model ) Y =X+ W AR &is@ ¥ @ ax1

gdAfeIa gea @feer (datavector) & 5w v n>5 & X w9 Braare aren

n x5 IeYE & TGS FAT rank (X) =5% B = (Bo,Bu.Bor B BT

aq € = (ey, ..., €,)", & €, i =1,..,n, Tdad: dfed N(0,1) TeRop = § |

e aeeua Hy:f, = B, = B = B, = ¢, (UF w1 Fudie) & fwew H,:H,

T Al R sl ol A s T o T ©

1. HE,?'H Headd gdr 3afdeat @& e (sum of squares residuals) Farasy ife
(n—5) F T FGT y? e T HJEOT BT &

2. Hy & 3eadd a9 3afRssl & deT Faasa oife (n— 1) & @y dea
faitawmm%l

3. ofEor afded s wWid=g Ffe (5,n—1) & AT Fead F dead B IR0
RG]

4. wderor ufdgds w@resg fE (4,n—5) & WY FAT F ded B HEOT
A B

Al

A2

A3

A4

4.75

0.00
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4.75
Suppose that Xy, ..., X,,, X,,+1 is a random sample of size n + 1, where p > 2 and
n > p + 3, from a multivariate normal population, N, (LE);pERPand X > 0. Let
X, = %Ei“:l X;and (n — 1)S = ¥, (X; — X,,) (X; — X,,)T. Which of the following are
correct?
= oo o p(n®-1)
1 (Xn i Xn+1)TS 1(Xn _xn+1) ~ n(n-p) PAP
_ _ 2
2. EXISX,)=trace(>)+p"zp
-1y n—1 -1
3. ESH =5t
= e +1
4. (Xn— X)) "2 (Xn — Xn1) ~ =23
et 6 Xy, o1 X, X1 TGN TEHA A, N,(WE); peRP AW Z>0 8
forar 3T n4 1 & o ufact & Sel p>2 arn>p+3 &1 &4 &6
X, :fz};lx. aa (n—1S=3 (X, X)X, —X)T & Bew & @ ol @ v
€7
. s (n2-1)
L (Kn—Xnet)'S7'Ka —Xau) ~ S Fon-p
2. E(XISX, = trace (%) +u"Zp
= n-1 =
3. E(S 1) = mz :
4 Xy —Xoe)TE (X — Xog1) ~ %lxﬁ
Al
1
A2
2
i
3
My
4
4.75

LetY; = a+ fx; +&,i =1, 2, 3, where x;’s are fixed covariates, ¢ and f§ are
unknown parameters and &;'s are independently and identically distributed normal
random variables with mean 0 and variance o2 > 0. Given the following observations,

X; 1 2
y; |21 |39

which of the following statements are true?

Maximum likelihood estimate of a is 0.1.
Least square estimate of ¢ is 0.1.
Best linear unbiased estimate of « is 0.1.

W

Maximum likelihood estimate of % is 19.5.

0.00
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AR B Y, ma+Bxi+e, i=1,2 3, I x OG99 g5-U69 £, o« gUT g I
U & U7 g ATCT O FUT UEUT o2 > 0 alel Taad: a3 TOUEAd: died
TaAg aeRed @ § I wdderor @

w1 |2 3
vi |21 [39

ar e goacdt & & ola & wew €2

1. o @ AfEds G AEaT 0.1 8

2. a & AGH TN HEHF 0.1 §l

3. o @ @3 WS IAPEd HEee 0.1 B
4. Lo sfaer deanfaar smdem 195 ¥

Al
A2
A3

A4

A cumulative hazard function H(t) of a non-negative continuous random variable
satisfies which of the following conditions?

i gi_)rgH(t) = oo

2. H(0)=0.

3. H(1)=1

4.  H(t) is a nondecreasing function of t.

FUIGR Hdd AEoe T H TG Hhe Bad H(r) &9 & ¥ a9 @ ad @
HIAT &2

L limH() = .
2. H(0)=0.
3. H() =1

4. H(ET t & Bold, 3 FHAA 61 &l
Al
A2
A3

A4

4.75

4.75

0.00




Suppose that cars arrive at a petrol pump following a Poisson distribution at the rate
of 10 per hour. The time to perform the refilling is exponentially distributed and the
single available staff takes an average of 4 minutes to refill each car. Further assume
that the cars leave immediately after refilling. Let a denote the probability of finding 3
or more cars waiting to refill and let ff denote the mean number of cars in the queue.
Which of the following statements are correct?

1 a=—
27
2 p=1
e
4 Bi= T 27
4. af =3

Fe 5 fFet U9t U0 W F CarEl dee @ HEROT HRd gT 10 ufer wer &
X ¥ o ¥ (@9 W # T arar gAY TR uigihr §7 # dafeq ¥ oaur
IUASY 3ol FHAR &W PR Bl R H Ha@aa4 Fae a1 &1 78 ft a9 &
N S W FR Johled Toll AT &1 7 5 3 a1 3 F 3% FRT F vdhema
A9 @& ufear o« T ufs # T HRI A AT FEW OB
e goaeal & & B9 F T &2

1 a=_
2 B =
3 B-a=%
4 aff =3
Al

1
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2
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3
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