PREVIEW QUESTION BANK(Dual)

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

Negative
Marks

Sr. | Client Question

No D Question Body and Alternatives Marks

Objective Question

1704001 - _ . . _ 20 050
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

4:3:2:1, respectively. The total number of coins with each of them is equal. If the value of coins
with A is Rs. 270/-, what is the value of the coins (in Rs) with B?

1.213
2. 240

3..27

n

4, 282

el & U U WU H A SRB I U 13,25, 5%, AR 10T &b (b HH: 3:2:2:1 3R
4:3:2:1 & 3FUd H T | Tl &1 Hol I Udd & U JAH g1 fe A & Riadl ST Hid 270
¢, B & [Uadhl Bl HHd (3 H) fdha-l o2

1.213

2. 240
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Objective Question

2704002 - _ ) . ) 20 0.50
It 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)?

1.11.5
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=

4. 14.0




Objective Question
3 704003

e U YA @1 Tid 20% §61 &1 ol dl &l AT & a1 39$1 A1 &l G 2 He °e Sl g
gie 3YDI 71T 20% HH B & S dl AT ST HHY 3 U ¢ STl ¢ | A1 H JH=d: fhdH
Y (del H) Tar g2

LS
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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

Udh Aiad A, 30% IR U ddd] ¢ 3R Wdd U I Afdd B, 40% IR Id diadl g1 d a1
UhHGER 1 WoA B, THDI YAdH iddhdl fdha-i g2

1.0.18

2.042

3.046
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0.50




Objective Question
4 704004

Objective Question
5 704005

The standard deviation of data xy, x5, X3,..., X, is © (6 >0). Then the standard deviation of data

3xq+2, 3x5+2, 3x3+2,..., 3x, 12 is

1. 3g

2.6

3.30+2

4. 9¢
SIC xy, x9, X3,..., X GARCCACENGES (o >0)| de SICT 3x;+2, 3x5+2, 3x3+2...., 3x,+2 DI HIHAD
ICERGE

l. 3¢
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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?

1.2
2.3
3.4

4.5

U IUDHY & AT H 4 STl TP ¢ | U desi 2 fad Fadi g1 6 92l &1 I0HIdd
EU Y F5d PR IUB BI A dH [ 331 & o8 e <1 Iahdi ¢ ofd 9 b 31
Qi qofd: Y1 A 81 S

12

2.3

2.0

2.0

0.50

0.50




Objective Question
6 704006

Objective Question
7 704007
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A3

A4

The difference of the squares of two distinct 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 QYD Gl 3Dl DI LIS & arif DI 3R, 51 U U T GOl U & 3fbl &I Ieic B
ST TR g1, fored gHRn faHIsd ¢, 98 ©

1.4
2.6
3. 10

4.11
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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 year, what is the total interest paid?

1. 45000
2. 82600
3. 94600

4. 49650

2.0

2.0

0.50

0.50




Objective Question
8 704008

U Al 1,50.000 T D1 B0 Aeh gl TS &R 10% HiTay TR &dl g | Ale 0T Dl AR 9 @bl
I WR bl Fean S df o T =a1e 31l fdhar Sy

1. 45000

2. 82600
3. 94600

4. 49650

f“
fxz
A3
{&4

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 15Sm E

2.0

0.50




Objective Question
9 704009

<1 U &= 1 7a=n faxaTdT € S ABCDE ¥ URe< ©1 Ufd AE & @edd AB 3R DE ¢, 9 &
P ORI T

15Sm E
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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
3. 30
4. 32

qdq o U T1dT SR G 1 1Y 14:1 & Ud § ¢ 1 IR I8 U4, 391 3719 BT 3T 16:3
BTN T o S0 o qHY ArdT i < favaeit i

1.26

2.28

Al

A2
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Objective Question

10 704010
Five identical incompressible spheres of radius 1 unit are stacked in a pyramidal form as shown in

the figure. The height of the structure is

Top view

La2+yz

-2

-244/3
- 2+2,/2/3

4.3

Pl Aol & Uid UTHTAM SRUTS Tie $1 U ¢ (RIS & U H o7 1 &= S8R
SR 8| 39 WA B Hdls ©

[FS)

Top view

oY ey

La+yvz

22443

3. 242273
4.3

Al
jgz
fx3
fM

Objective Question




11

704011

Objective Question

12

704012

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 U1 & 91al § Gl A, B, €, D, 3R E = SHL: 30, 25, 20, 10, 3R 4 RMHl W fdog

qrt, Sfafch Haierl 7 9 I UR fao/ Ui 11 34 sfidhsl & YR U, FEfdaRad # 9 ol
S Teld BT

1. Tt ot 5 1 9gHd 181 3 |

2. A 3R ¢ B¢ R WBR &1 Jhdl ¢ |
3. A 3R D, (el & 91y fird ®R agHd urd ¢
4. E ®1 TS [qe10dh GEAHH a4 Ghdi g |
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2.0
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0.50




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

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

1,600
1,400
1,200 -+
1,000 +
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In terms of increase in per capita GDP from 2010-2020, their ranking from high to low is

1.A,B,C
2.B.A,C
3.B,C,A

4.C, A, B.
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2010 ¥ 2020 H Ufd cfdd sEidt # gfe & TUH, 39@! 3= U (9 9uil §

1.A,B,C
2.B,A,C
3.B,C,A

4. C, A, B.
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Objective Question
13 704013

Objective Question
14 704014

2.0
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

2. SEVENTEEN

3. EIGHTEEN

4. NINETEEN

N N

afiad sw=ie R IR &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 .

U 3w5a & Rad RIH H {64 fadhed &1 RgT1 ifdd a1a &1 UheH Hel &1 oo
1. SIXTEEN
2. SEVENTEEN

3. EIGHTEEN

4. NINETEEN
{\1
5\2
5\3

Ad

2.0
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.
2. 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.

0.50

0.50




Objective Question
15 704015

3fips! & &l gl A 3R B & W10 GO g | FARGd T ¥ ST 1G9 =0 Y 9 gl
difg?

1. A S U&[OT &1 TN = B o &N 1 AT
2. A D UYUT & I &1 A1 = B & U&IUT & a¥lf &l J1e

3. 91 Sfidsi & GIHI G 1 YU B foran S, 7« WIS sfidhs! & YHg ST HIH = A
@I A + B B HIH

4.71¢ b sl & Sl GHgl &1 Yoo B o1l S, ad YAiford sfihgl & YHg HI A = A
GaREIL))

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?

1223
2.10
3.210
4. 200

45 AT b1 U S H, 40 T ThGHR Pl ST € IR 2N fohafl I Hi 76T SId 81 51 i
UHGHR I JMd ¢, dad Td [9ed g, Sl il UhguR @1 8! o g dad g1y Herd g1 39
d6% | fhd gry-fdr g1d g2

|.:223

2.10

Al
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A3
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0.50




Objective Question
16 704016

Objective Question
17 704017

A4

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
2.16/21
3.37
4. 4/7

U g o1 7 AN 8. 4 & Bl Uh Hglex § 3R 3 & 3l ol Jglax ¢ | G4 9 defad &
U 9fd &l ATl D1 o1 Wil § i d Ugler gl g2

Al
fxz
fx3
A4

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

]
2
Lh

2.0

2.0

0.50

0.50




Objective Question
18 704018

U 10 SHI3 [F501 & MATBR A6 R A 3R B & &id B 631 25 315 ¢| MG 34 Uheudr
50 T oAl & Taild H [T fobar i1l 8. 351 Sbiedl § 37 (A IR B &) ofld &l gl

Al
fxz
5x3
A4

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

A. B
C f D
1. A
2
3.C

2.0

0.50




Objective Question
19 704019

SISl uler!, faged SHaR! SR ARI & YHgl & did Yaitl Jd1dl Ueb S 3R §

S0t

4.D

Al
A2
A3

Ad

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

1.2
2.9
3. 10

4. 18

U ASPI HH-Y-HH Udh 4 [ bl RISH1 Y Hbed YT Hebdl g1 TR Dl 28 Ragfbai & A 2,
3,4, 3R 5 e § 3R D! Y= I9d 1Y & AU § | TSd & et Havd Ui & fag
Iuds sl of de g

1.2
2.9

310

Al

2.0

0.50
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Objective Question

20 704020
In an examination containing 10 questions, each correct 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=9
2.7
317

4. 19

U 10 U4l &1 TH&T H Udd ol SR & o0 2 3fd faU &Td €, Ul Teld STk o fau —1 3
31 Il 8, SR Ui SIS 70 Y o feu 4 &1 oIl 8 | uRien o fHafarad @ 9
HyTfad Urtdich g1 g1 Fbdl o?

1.=9

2.7

3.17

4. 19

Al
fxz
A3
A4

Objective Question
21 704021

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

1. §isin bijection with the set of rational numbers.

2.  Sisin bijection with the set of real numbers.

3. Sisin bijection with § X S.

4,  Sisin bijection with the power set of S.




Objective Question
22 704022

Objective Question

A 6 S Uh IHdAd FH=IT ¥ Tg Aeld gU 6 =T BT AHGET (axiom of
choice) @] &, @ # & @la @1 Tcg ¥

1. 5 ORAT FEIIHT & FHATTT & TY Thehl H=OEA A Bl

2. 5 grEafas TEWHT & THTTT & AT THel JTOGT H &
3. SxS &% WY S Thir Aok A &

4. S U TWHTIT (power set) & TTT S THehl HToGA H &l

Al
A2
A3

Ad

3.0
Consider the series ¥<_, a,,, where a,, = (—1)™"}(3/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 ¥ @, W AR & & a, = (D" (Vn+1-+Vn) & & aod=i &
# BT T T &

1. #oft 3uarr (divergent) ¥

2. 9ft AN (convergent) ¥l

3. Aot FAT (conditionally) AT ¥
4. oft WA (absolutely) AT I

Al
A2
A3

A4

0.75




23 704023 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.

A P x,ye0lTH TR TEFr=y I A Aol @ aaaa W
e>0 & Pmw T B

1. mﬂ'ﬂéﬂmt{“ﬁ?N%ﬁFHanN$m|x—y|<2ne
2. QW Pl UATHSP QUITh N & fF W Qe n = N & T 2" < |x — v
3. @TﬁéﬂmmN%ﬁ?F@ﬁEnzNa?ﬁﬂu—M{Z_“e
4. Hﬁm@'ﬁmNﬂTﬁlﬂ,mqﬂﬁ?ﬁ n=N &R [x—y| <2
Ay

1

2
A3

3
Ay

4

Objective Question
24 704024 , , , . 3.0
Which of the following assertions is correct?

CGS(HTH (= 1)“29)

1. lim sup e n > 1.

mn

X 1 T +( 1.) e?
2. lime o8¢ ) does not exist.

nm+(—-1)"2e
3. lJm inf e"C @ <
t‘_m(mrz +(—1]“92} .

4. lim e n does not exist.

n

T # ¥ FiF a1 aaae 39 P

nm+(—1)"ze.

m ) > 1.

nw +( :L] a2

2. lime'%% m ) fEgca & FE &
n
., nu+(—1)ze
3. liminf ™ 2 )<
n
HTE2+( :Lj a2
4. lim ™ ) sfEaca # a& &
mn

Al




Objective Question

25

Objective Question

26

704025

704026

A2

A3

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 & fohder arEafas IqT ¢ 2
1. 0
2. 1
3. 2
4, 3
ALy
1
A2
2
Ay
3
My
4
3.0

Which one of the following functions is uniformly continuous on the interval (0,1)?
1. f(x)= sin:—c

2. f(x)=e U~

3. flx)= excosJ—lc

4. f(x) = cosx cos%

0.75

0.75




Objective Question
27 704027

Objective Question
28 704028

HR (0,1) W &7 Gl # § Fid T TH-FAF: Had &7
1 f(x)=sin;

2. f(x)=e Y¥*

3. f(x) =e*cos:

4. f(x) = cosx cos%

Al
fxz
{&3
A4

Let [ = 1 be a positive integer. What is the dimension of the R-vector space of all
polynomials in two variables over R having a total degree of at most [?

1. I+1
2. I(1-1)
3. I(1+1)/2

4 (+1D(I+2)/2

A 5 1> 1 TF YATcHAS QU &1 R TR Fof ATAFaH | 1 (degree) aTel FHY
fe=) aguel 1 R-wiew wAE H o Fr

1. 1+1
2. 1(l-1)
3. 1(l+1)/2

4. (I+1D)(I+2)/2

Al
A2
A3

A4

3.0

3.0

0.75

0.75




Let T be a linear operator on R2. Let f(X) € R[X] denote its characteristic
polynomial. Consider the following statements.

(a). SupposeT 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?
1. Both (a) and (b) are true.
2.  Both (a) and (b) are false.
3.  (a)istrue and (b) is false.
4. (a)isfalse and (b) is true.

A F R? W T &P HPRSF (linear operator) & A &F f(X) € R[X] ZHHT
HfFaerfrr ague %1 o godedt AR &t

(a). & TF TQ@?I'{ & dUT Tl Th ATHILOMR AT (eigen value) 0 &1 IfE
& RX] # f(X) = xg(X) ford, at I&s daRa g(T) W §I

(b). A foF T Uk VA0 71T 0 § o @d FH  FA o T w=@aG7
(linearly independent) 3if&ar&rfores @fger &1 afg &7 Rx] &
f(X) = Xg(x) Tor@ ar e §R& g(T) T &

IGEG I I EC TG I iy

1. (a)dT (b) ST TT &I
2. (a)JUT(b) AT 3T &I
3. (a) T ¥ TUT (b) 3TT &l
4. (a) T AU (b) § T €I
A
1
A2 2
2
3
Ay
4

Objective Question
29 704029




Objective Question

30

704030

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 A is 0, then 0 is an eigenvalue of A.
3.  Ifthe determinant of 4 is negative and 3 is an eigenvalue of 4, then A must have

three real eigenvalues.

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

AP arediae ufafEat arelt 3 x 3 3egg 7| @ & ¥ #la @1 godey 3w

%7

1. A HIE IEdie FHTET0 A g & =R

2. UG AT ERIUE 0 &, dd A & Th ATHRAHTOE A 0 2l

3. Ufg A®T ARG FUMcHD & dUT A B Th HTHALOF AA3 &, dd 4 &
da areafas AfFaeioe e et &

4. g AT ORIOTF YACHT &, IAT A & T FTHAGT0F 719 3 8§, d9 4
& o arEataes AR AT 2Er &

Al

A2

A3

A4

3.0
Let A be a 3 X 3 real matrix whose characteristic polynomial p(T) is divisible by T2.

Which of the following statements is true?

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

3. A*=0.

4.  Ais diagonalizable.

A 6 A ek 3x 3 areafas ufafEdr aren smeyg ¥ orwe fHwsiten ague
p(ME I T2 § 7T ¢ T aoadent & & olF @1 g3 &

HHIOE AT 0 & forw 4 Fr 3fFaafe =l fF-fadi &

A & gl 3fFeate J9 aeafas
4% =0.
A o (diagonalizable) %I

powoN e

Al

0.75




Objective Question
31 704031

Objective Question
32 1704032

A2
A3

A4

Letx = (xy,-+,x,) and v = (¥4, -+, ¥,) denote vectors in R" for a fixed n = 2. Which
of the following defines an inner product on R™?

1. (x,y) = Z?}:l X3 Vi

2. (x,y) = Z?}'=1(x:;2 + yjz)

3. (x,y) = Z?:JS X ¥j

4. (6,Y) = Xim1 % Ynoji1

A R R BT 2 FRT R A x= (ry,0,x0) Ty = (g, 00, 9) &

afeelt 1 fosfa wed €1 faea # @ @lg & R™ 0T 3af&E PO (inner
product) TRRG &=ar &2

L {oy) =Xl
2. {xy)=Zi= 0 +97)
3. {(xy)= Z?=1f3 XV

4. () =Xi1% Yajir

Al
A2
A3

A4

3.0

3.0

0.75

0.75




Objective Question
33 1704033

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

1 1 0
1 1 0|

0 0 -2

B =

Let

a
S= {[b] ER3|Q(a,b,c)= 0}.
c
Which of the following statements is FALSE?

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

@ is a degenerate quadratic form.

o= 37Tegg ¥ @euy fEid ®U (quadratic form) Q(x,y,z) W R &

1 1 0
1 1 0|

0 0 -2

W=

B =

A 5

a
S= {H €R® | Q(a,b,c) = 0}.
[

A gadedl # | P T 30T &

1. S T xy- GATS & Y TATATS Th @ 3l
2. S W xz- GAAS & TIY HAATS TP &regd &l
3. S&l HAdA & HiedAdd gl

4. (QU® Uy TEEid ®U F

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

w 1
Zizo (I+1)!
w 1
Zizo 1{+1)

. 1

Bowop P

T
1=0 (12411

3.0

0.75




A 6 f(2) = exp(z +2),z € C\{0}.TF f & z =0 AW ¥

1. Eioﬁ

2 Tlojors

3. Zio@

4. Eﬁoﬁ
ALy
1
A2
2
A3 3
3
Ma
4

Objective Question

34 704034 . . o , _ 30 075
Let f be an entire function that satisfies |f(z)| < e¥ forall z = x + iy € C, where

x,y € R. Which of the following statements is true?
f(z) = ce " for some ¢ € C with |¢| = 1.
f(z) = ce'® for some ¢ € Cwith |¢] < 1.

f(z) = e~ for some ¢ € Cwith |c| < 1.

f(z) = e for some c € Cwith |c| < 1.

A 5 0@ G99 NRAVF Gaad T ST |f@)| e @A z=x+iyeEC, T
x,y ER, & T dgse axar ¥ B godeat & ¥ @la a1 gedeg a7 ¥

oW NE

1. f(@)=ce“FSceC & oW F@|c| = 1.
2. f(@)=ce?FS ceC & W FHc| = 1.
3. f(2)=e " FB c€ & fIWTAH |c| = 1.

4. f(2)=e“FT c€ AT |c| = 1.

f&l
fxz
i«s
A4

Objective Question
35 704035 3.0 0.75




Objective Question

36

704036

Consider the function f defined by f(z) = ' forz € C suchthat1—z —z2 = 0.

1-z—z2

Which of the following statements is true?

1. f is an entire function.

2.  f hasasimplepoleatz = 0.

3.  f hasa Taylor series expansion f(z) = Yn—p @, 2", where coefficients a,, are
recursively defined as follows: ay = 1,a; = 0 and a,;;3; = a, + a,44 forn = 0.

4. f has a Taylor series expansion f(z) = Yo, a, 2", where coefficients a,, are

recursively defined as follows: ay = 1,a; = 1 and a,+5 = a, + a,41 forn = 0.

Wzecm1-2z-2220 8 & BT f(2) = ——; TN GRWAT Foad f W

foraR #Y| A godal & ¥ o9 T I ¥

1. fHaT difte waa §1

2. f@ z=0 W THUT Fdde (simple pole) &l

3. f@l ¢erR Ao REaR f(2) = 3% 0 a, z" & SI& Ui a,, n=0 &
ag=1,a, =0 T apy; = ay + apy; D e Feadr §9 & gRaATfa frar
gl

4. f@r TR AU AR f(2) = 32 0a, 2" &, &I JOIHF a,, n=0 &l
ag=1,a; =1 AU ayy, = ay + apy; A A& GRFar ¥ & oRafa fear
gl

Al
A2
A3

A4

3.0
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‘ dz 9
€ zZ(eZ—e~2)"

im/12
—im /12
in/6
—in/6

BwN e

0.75




A 6 |iFAs §Ad #, (U gacHS T/ ARfaeaEd goa ¥ S AA g
W Hfgad va B=ar 3@ ¢ 99 GAGAS

f dz
c 22(82 _ e—z)

&1 FIT AT §°?

iw/12
—im /12
in/6
—in/6

W

Al
fxz
A3
fx4
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Which of the following equations can occur as the class equation of a group of order

107

1. 10=14+1+--+4+1(10-times).
2. 10=1+1+2+2+2+2
3. 10=14+14+1+2+5.

4, 10=1+2+3+4.

T # @ Pig & FHGROT HIE (order) 10 & TRET THE & FoIrd THIHIOT

(class equation ) & Hehal &2
1. 10=1+1++1(10-9R).
2. 10=1+1+2+2+2+2.
3. 10=1+14+1+2+5.
4, 10=1+2+3+4.
ALy
1
2
3
T
4
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The number of solutions of the equation x? = 1 in the ring Z/105Z is

1. 0
2. 2
3. 4
4 8
JIT Z/105Z H, FHGROT 22 =1 & Tl I TE&IT &
1. 0
2. 2
3. 4
4 8
1
2
A3
3
Ay
4

Letp 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 N

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

A TR p AT F&AT &1 G P T THE A fob Ucdd g €6 & folg Tah 4T
nENE & g?" =1 ¥ A godeal & @ &l a1 3\ &2

afg |G| =p®, TF G F p? GAGIH AT SUHHE B

afg 16| =p° @ G F FH VW FF 5 UHHET SUTHAE &

G T Feg 3Ad & HhaT ¢ |

o ¢ & ome O 6] =98, 39 UBR 6 ¢ & IUIY 6 UHHART
IUTIE B

=W N =

Al
A2

A3

3.0

0.75




Objective Question
40 704040

Objective Question
41 704041

A4

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

1.  Afinite 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.  LetX 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.

FIReT e & @1y R R s @ # #iF a1 goag 78 2

1. 33 3g¥al ard T uRfAd ag=ag ff &7 F FA 3 Bea gt
FITEATTAT (topologies) I

2. X @ gEeeis giedfa aren sRed oRfFa F=ag A1 ¥ x X W
oTe HiEeAfa & Y AR FY @ | B f:X x X > R Fad &

3. & fF x TF Ida ggar aren Rged afufas @A & A7 5
f:R— XHdd B d2dT g:X - R H12 A JTT g &1 adF go f @
S (range )& &F W &F 2 9dd ¢

4. Ifg e 3t gl wafy x & oRifee aoa suaaE &, @9 ©%
AT AT f:X — R FT1 HAfeaca I

Al
A2
fx3
fM

3.0
Let f: R? — R be a locally Lipschitz function. Consider the initial value problem

x= f(t, x]J x(tﬂ) = Xp

for (ty, xp) € 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

2. J(ty,xp) is an open set.

3. J(ty,xp) is a closed set.

4.  J(tg, xq) could be an empty set.

0.75

0.75
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#AA 5 f:R? - R UG ules vaa ¥ B uRe @9 g@e |
R &Y

x= f(t, x]J x(tﬂ) = Xp

ST (tg,xp) ER? & forw 1 & 5 J(t,, %) IRTHF AT ToAETT & Fow
frergw fEacT 3ava 3 BT aeaea A ¥ FlF T T

1. J(to,xo) = R.

2. J(to, %) Teh Tgead T==T %I

3. J(to, %) T Hgrd WH=T B

4. J(to,x0) N THTIT B FHeT ¥

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

5 4

x=Ax, x(0) =x, where A=[1 5l

Which of the following statements is true?

1. x(t) is a bounded solution for some x; # 0.
2. e ®|x(t)] > 0ast — oo, forall x5 # 0.
3. e f|x(t)| » wast — o, forall x, # 0.

4. e 19%x(t)] = Oast — oo, forall x, # 0.

A F R? # x(r) e URTHS AT THEAT &1 & &
i=Ax, x(0)=x, oT& A:ﬁ ‘;’]
T A AT T ardg T § 2

o x, = 0% o, x(t) thag & &

Fdx, # 0h T, e € |x(t)| > 0 FT-ANH t > o
T xy # 0F AT, e t|x ()| - o0 FAV-I/ ¢ —»
Fdx, = 0F AT, e 1% |x(¢)] » 0 JAT-INT ¢t — o0

T

3.0

0.75
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A4

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

uuy, +u, =0, x€R y=0,

u(x,0) =x =x€ER
Which of the following is the value of u(2,3)?

2
3

1/2
1/3

= 5 u(x,y) T sl gaear 1 g #

oowon e

Uy, +u, =0, x€ER y=0,

u(x,0) =x =x€ER
Tafafeg & 8 #lF w(23) 71 7T ¥

2
3

1/2
1/3

e

Let u(x, t) be the solution of

Upp — U = 0O, O0<x<2,t>=0,
u(0,) =0 = u(27rn), Yt>=0,
u(x,0) = sin(mx) + 2sin(Znx), 0=x <2,
wu(x,0) = 0, 0=x=<2

Which of the following is true?

1. w(Ll) =—1.
2. u(1/21)=0.
3. w(1/2,2)=1.
4. w(1/2,1/2) =m.

3.0

3.0

0.75

0.75
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A 5 u(x,t) BFT o1 2 &

Ut — Uy = 0, 0<x<2,t>=0,
w(0,t) =0 = u(2,1), Vit=0,
u(x,0) = sin(mx) + 2sin(2Zrx), 0=x =<2,
u(x,0) = 0, 0=x=2.

TFT # ¥ FlF I g 7

1. w(ll)=-1.
2. w(1/2,1) = 0.
3. w(1/22) =1
4w, (1/21/2) =
Al
1
A2,
2
A3
3
Aty
4

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

J’ f()dx ~af(—1)+ bf(1) + cf'(—1) + df'(1)
-1

that has degree of precision 3?

1. a=1b=1c=%d=-1
3 3
2. a=-1,b=1c==d=—=
3 3
3. a=1b=1c=—->d==
3 3
4. a=1b=-1c==d=—=
3 3

3.0

0.75
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a,b,cTAT d & AFATIEd & T BT § AT o SFPed TF S9N

1
f f)dx ~af (=1) + bf (1) + cf'(=1) +df'(1)
-1
foreehr aRigrear #r #ife 3 ¥2

1

1. a=1b=1c=~d=—=
3 3
2. a=-1,b=1c=2,d=—=
3 3
3. a=1b=1c=—=d="=
3 3
4, a=1b=-lc==,d=—=
3 3
Al
1
A2,
2
A3 5
3
Ay
4

Consider the variational problem (P)

1
Jy(x)) = J [ —vylyly' +xyldx, y(0)=0, y(1) =0.
1]

Which of the following statements is correct?

(P) has no stationary function (extremal).
y = 0 is the only stationary function (extremal) for (P).

1
2
3. (P) has a unique stationary function (extremal) y not identically equal to 0.
4

(P) has infinitely many stationary functions (extremal).

A famor gaew (P) W faar &t

1
Jv(x) =f [ —ylyl ¥ +xy]dx, y(0)=0, y(1) =0.
1]
o gadedi A A dlg W @& & 2

1. (P) & PI% TeY Bod (IA) € 8

2. (P)afowy=0Ua A T Boled (RA) T

3. (P) & U tep 3T ey Boe (TA) y E S 0 F FouEA o ¢
4. (P) & ¥dAdd: 9% FeU Hod (THA) ¥

Al

A2

3.0

0.75
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A3

A4

For the unknown y: [0,1] — R, consider the following two-point boundary value 30
problem:

{y"(x) t2y(x) =0  forx€(0,),
y(0) =y()=0.

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

y(x) =2 J’IK (x, t)v(t) de for x € [0,1].
0

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

b oreo=faty e
SR S
> xeo-{falh s
R i

3= y:[0,1] - R & fom, oz f&-fog den aa g@er @ fer &Y

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

T% Rar ¥ 5 3w & 1 A A GHE e A §H0T & Hedt
#E

1
y(x) = 2 f K, ty@de xelo1]dfom
0
[T & g o 3 k(o 0) B2

1 K(x’t)z{t(l—ﬂ t<x FfaT

x(1-1) t > x & o
i WA
R VR
voreofmil) e

0.75
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A2
A3
A4

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

Q =pq“*Y, 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

Admet ¢ AT b W 29 R f=ar fifew &F (p.q) & (P, Q) W T
ugAEApd A suraRor fafga &
Q =pq@t, P=q".

a dYT b & AT FIT §2

1. a=-1b=0
2. a=-1b=1
3. a=1b=0
4 a=1b=-1
Al

1
A2,

2
Al

3
Aty

4

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

1L fe+1)
2. F(2x)

3. 2f(2x—1)
4. 3x%f(x?)

3.0

3.0

0.75

0.75
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T areafas 3@ W f(x) B Uidedr gaca § af @ & F @l a1 du
wIflehdT Uaca 781 2

flx+1)
f(2x)
2f(2x — 1)
3x*f(x*)

W N

Which of the following is a valid cumulative distribution function?

. ifx <0,
1. F(x)= 2+

2+x2

ifx=0
3+x2
2+1x2 ifx <0,
2. Fx)=
24t ifx=0
3+2x2
— if x < 0,
3. F(x)=
2cus(xj:-x fx>0
44x
rlxz ifx <0,
4. F(x)= 2
2 ifx =0
4+x2

T # ¥ Bl 91 Foa v 9 TR dea &7

{2;2 g x <0,
1. Fx)=

2 gfg x>0
F+x?
E - afg x < 0,
2. Fo={%%,
X
—= ARkx=0
L ~ Iy <0,
3. F(x) = §+|;(x}+r‘
T ?Ilﬁx =0
2+x2 afgx <o,
A PP gEx=0
442 -
Al
1
A2y
2

3.0

0.75
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e

4
Let {€,: n = 1} represent the results of independent rolls of a dice with probability of 0
the face i turning up being p; > 0 fori = 1,2,...,6 and Y,°_, p; = 1. Let {X,;:n = 0} be
the Markov chain on the state space {1,2, ...,6} where X,, = max{e,, €5, ..., €541} Then,
lim, . P(X, = 4|X; = 3) equals
1 Py
2. 1
3. 1—ps
4, 0
A P {e,;n = 1), UTH N TIGT FT & ek A W, TAS § & SUT 3 I
WS p; >0 TS W AHT  i=12,..,6 WY . p, =1 % Fo=
AT OO IdTaT 1 A F (X,:n = 0) JTEAT FATY (1,2, ...,6) W ARG
HWT & T X,, = max{ey, €, ..., €ns1} 8, OF lim,_o,P(X, = 4|X, =3) A& &
TR ¥
1 py
2. 1
3 1-—p;
4 0
o

1
A2

2
3

3
L

4

3.0

Let X;, X5, X5 and X, be independent and identically distributed Bernoulli(%} random

variables. Let X1, X(2), X(3) and X4, denote the corresponding order statistics. Which
of the following is true?

1. X(1) and X(4) are independent.
2. Expectation of X(,, is %

3. Variance of X isi.
(2) P g

4. X(4) is a degenerate random variable.

0.75

0.75
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#A 6 x,, X, X, AU X, TOGET TAT WA FHAATEA FR(;) ACTOD W | A
& X1y, X(2), X(z) AU X4y TGIER HIT el FiTET! M B et # & @l
| BT §?

1 Xq@U Xy TT&T E

2. Xp @ vemm S ¥

3. Xy TETOT - ¥

4. Xy Td IUHTE Aeod N B

Al
{xz
5x3
A4

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

L WS

2.
3.
4

UHEARET d¢d & & ATy € (—o0,5] dAT UFOT 1 dTed AR 3 & AR esd
ufaed 3,69} W AR &Y aF p & 3IFad FARar 3ead (maximum

likelihood estimate) &

W
O W

3.0

3.0

0.75

0.75
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Let X be a Poisson random variable with mean A. Which of the following parametric
function is not estimable?

1. A1
2. A

3. A%
4. et

A 5 X, A #1eT aren w@rEr InRes W 3 T & @ wlF o1 uafoe waa
HThoATT T8l &2

LA
=
d

Suppose X4, X, ..., X, are independently and identically distributed N (8, 1) random
variables, for 8 € R. Suppose X = n~ 1 X, X, denotes the sample mean and let
tg.975.n—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

= 1
Xttossn-17=7
V1
1. Theinterval is a confidence interval for 6 with confidence level of exactly 0.95.

2.  Theinterval is a confidence interval for & with confidence level being less than

0.95.

3.  Theinterval is a confidence interval for & with confidence level being more than
0.95.

4.  The interval is not a confidence interval.

ad & feR & U XX, .. X T@dd ®T & dUT FO9AT gHEfeT N(6,1)
o WE 7 &F f=n'YL, X, URCAI AT WA & T togrsns
et udaor & 0.975 R gufar & Sadr o — 1 wadsa aife €1 @
3ierrel & forw R aoaedt # @ i @ oad

X"__t.‘}?ﬁ.n—l% ?
1.  Ig 3dUa guUrEy 0.95 faeareadr ¥R & @y 0 & forv faearsmar
R Bl
2. IS 3IdUA 6 & 0.95 ¥ wA Fayaremar T aren fearegarn g B

3. g HaUe 0 @7 0.95 U 33 favareaar o aren faearegan e
gl

4. Ig U TErEgdr Hadre A6 &

3.0

0.75
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Al

A2

A3

A4

Let Xy, ..., X7 and V3, ..., ¥5 be two random samples drawn independently from two 30

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?

1. Pyy(R=6) =0 Py (R=9) = —
2. Py (R=6)= % Pyy(R=9) = —.
3. Py(R=6)=—" Py (R=9)=—
4. Py (R=6)= % Pyy(R=9) = —.

A BF X, .., X, AT V;, ..., Yo ShAA: Tdd CDFs dATel & AT F dAT 6 &
Taaq 70 ¥ o v o afRow ufaget €1 e or ufagdr oderor aae
& HeH H Tres-Fediftacd & TI&T W R & : Hy:F(x) = G(x) V x vs.
H;:F(x) % G(x), fopd x & form| ofg aefRes = R Y 79 g ufagelt &
TgFd FiAE eard & Fol & (runs) H T & dF e & § S @1 G
(X

1 Py(R=6)=— Py (R=9) ==

15

21 28

3. Py(R=6)=—1 Py(R=9) =—=.

4 Py(R=6)=—= Py (R=9)=——
ALy
1
A2,
2

A3

0.75
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A4

Consider the simple linear regression model ¥; = fx; + ¢;, fori = 1, ..., n; where
E(e;) = 0,Cov(e;, ) = 0 if i # k and Var(e;) = x?o2. The best linear unbiased
estimator of §§ is:

.
1 Tioy Vix;
- z
ity xi
T
2 Ef:iyi
- T .
i=1%i
1 Y;
3. —yn 1
nZL—le
4 lon Yy
’ n &=l 42

i=1,..,n & W AT IT™F FAHIU AlST Y, = fx; + ¢; W AR B, &
E(€) = 0, Cov(es, e) =0, T i = k TAAT Var(e) = x2a? g ar B T IS
It T HFad &

T

Yo YV
T .2
i=1%i

T
Tiea¥i

T -
Tty %
lyn Yi
n&i=1 g,

1w Vixg

4. =12

n X;

Al
A2
A3

Ad

3.0

3.0

0.75

0.75
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Suppose X = (X;, X5, X5, X;)T has a multivariate normal N, (0,1, ® Z), where I, is the

2 ¥ 2 identity matrix, ) is the Kronecker product, and £ = [_21

_21}. Define

X, X
Z = (Xl ¥ ) and @ = ((Qy)) = ZTZ. Suppose y2 denotes a chi-square random

variate with n degrees of freedom, and W, (n, ) denotes a Wishart distribution of
order m with parameters n and Z. The distribution of (Qq1 + Q12 + @21 + @53) is

1.

2.

3.

4,

W;(2,2)
W;(1,2)
w;(2,1)

2 x5

A fF X = (X, X, X3, X,)7 &1 ageR GHAET N, (0,1, ® %) &, 5T& I,

TR 2 x 2 IAF ¥, @ PR qorewa ¥ Fwn £ = TH#
ufkenfT #% 75 z = (1 ;7;) a = ((0)=2"z¥ a7 R 42 wEE
HIfE n AT FE-TIN AEESH GO, TAT W, (n,Z) UEe n TT £ & T m
Fife & FAME TeT &1 (Quy + Q12 + Q21 + Qz2) FT FEA &

1.

2.

Al
A2
A3

A4

LetX =

wWi(2,2)
w;(1,2)
Wi(2,1)

2 x2

(X1, X,)7 follow a bivariate normal distribution with mean vector (0,0)T and

covariance matrix X such that

=[5 3

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

=

M

(5
(
(

()1 Lol
) L% 2ol
)l ol
)|

3
5
6

ool oum

ol

3.0

0.75




A F X = (X, X,)" O UHIAET dea &1 UTdd &idl § Saieh ATeT AGer
(0,0)7 TAT TE UEVT Y@ L 39 UK ¢ b

r= [—53 IU3]

Y = (X;,5 — 2X,)T & #AICT TG TAT TE-UEUT g &
S R |
2 () [5% 3ol
2 (.5 2l
v (@[ sl
Al 1
| 1
A2 ’
| 2
A3 3

3
A4,

4
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Consider the linear programming problem

X
maximize x + 3y, subjectto 4 (}’) < b,

-1 -1 -1
0 1 5
whereA=| -1 1 |andb =] 5 [|.Which of the following statements is true?
1 2 14
0 -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 (E) in the feasible region.

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

region.




s ueed FRE ) AR &

x+3yﬂ’ﬂ'3®ﬁ?ﬁ?¢'ﬁ'aﬁ'uﬁ A(;;)Eb,

-1 -1 -1
. 0o 1 5|
FerA=|-1 1 |awb=| 5 | &
1 2 14
0 -1 0

o aergeal F ¥ FlF @1 =T B2

1. 3297 Gold & GEId &7 & 3oadd (g)lﬂ e gl
2. 323 Hodd & GHId &7 A 3oadd (_32)EIT e gl
3. 3RR” Weld &l GEId &F & sTadd (é)tﬁ e &
4. 3T Gdd H GEIT &F H 3oaad (1;) W A E

Al
fxz
A3
{&4

Multiple Response

61 704061 .
Let {x,} be a sequence of positive real numbers. If 5,, = %(xl + x, + -+ %), then

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

1. If lim sup{x,} = £ and {x,} is decreasing, then lim sup{s,,} = £.
2. lim sup{x,} = £ ifand only if lim sup{c,} = £.

In

3. Iflimsup {n( — 1)} < 1, then Y, x,, is convergent.

X(n+1)

4. Iflim sup {n( o 1)} < 1, then }, x,, is divergent.

X(n+1)
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A F {x,} YATCHF aEATIE TEITT & TF HJhA &l

Il'ﬁ.'anzi(xl—l—xz%—---xn) g T A ¥ Fi9 ¥ 79 € ? (IF limsup
HIRA F HAT ITad P G2 §)

1.  IE lim sup{x,} =¢ EIGE {x,} 9C T&T €, dd lim sup{o,} =¥ %l
2. limsup{x,}=¢ % 3fg IR Faa IR lim sup{o,} = £ %I
3. IE lim sup{n( =

X(n+1)

- 1)} <1% T %, x, R §

4.  IfE limsup {n ( =

X(n+1)

—1)} <1889 5, x, s §
N
»
s

Ad

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

convergent?

1. The subsequences {X(;,+1)}, {xz2n} and {x3,} are convergent and have the same
limit.

2. The subsequences {x(;, 1)}, {X2,} and {x3,} are convergent.

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

4 lim | X(uer) = Xn 1= 0.

e & ¥ fora oRTEUSET & areafas wwansit & 3gma (x,) A &2
L SUTEPH (X(an+1)}, {Xon} TUT {x3,} FHERT § TAT 33T Th & T ¥
2. BURIPA {x(nin} {Xon} TUT {x3,} FFE T

3. W k=2 & U SUGHA (xy,), FHER €|

4. liTI;n | X(n+1) —%n | = 0.
Al
A2

A3

0.00
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Which of the following are true?

1. For n = 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
by fu() =

is uniformly convergent.

log(n+1)
-T1
3. Forn = 1, the sequence of functions f,;: (0,1) — (0,1) defined by f£,(x) = lix“ is
uniformly convergent.
4. Forn = 1, the sequence of functions f,: (0,1) — (0,1) defined by f,(x) = 1+x;xﬂ

is not uniformly convergent.
T # ¥ Bld 3 99 &

1. nz1& fom, f£,(x) =x" SR ORATRT Bl f,: (0,1) — (0,1) FT HJehA
Teh-HATd: ATHAR ¥

2. n=1, & fom, £ =10gz‘:ﬂ) T uRARa weral £, (0,1) — (0,1) &r
HJhHA Th-TAAD: FATHART &

3. nz1% R, £,00 == R o Geral £,:(0,1) — (0,1)
HJhHA Th-TAAD: HATHART &

4 n=1¥ BmW f,(x)=—— KT GRHMRG Bt f,:(0,1) — (0,1) F

1+nx™

IIhA Th-GAAd: ATHART el gl

fkl
A2
{&3
{x4
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Define a function f: R — R by
sin(m/x) when x # 0,
X)) =
A {0 when x = 0.

On which of the following subsets of R, the restriction of f is a continuous function?

1. [-11]

2. (01)

3. {0}u{(1/n):n EN}
4. {1/2":n €N}

0.00

0.00
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Multiple Response

Fdd f:R - R & @Faad uRanla &L

= e

R & & 3u-goeadl & ® fFd W f & 9fdaua (restriction) Tdd Heid §?

L [-11]
2. (0,1
3. {0}U{(1/n):n € N}
4 {1/2"n €N}
Al
1
A2,
2
A3 5
3
Aty
4

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

1.

f is continuous.

2. fU={(x,y,zzw) ER*:xy +zw = 0,x* + z2 =1,y  + w? = 1}, then f is
uniformly continuous on U.
3. ifV={(x,y zw) €R*x =y, z=w)} then f is uniformly continuous on V.
4 ifW={(x,y,zw) ER*:0<x+y+z+w< 1}, then f is unbounded on W.
fiRY  RFTf(x,y,zw) =xw — yzH URATNT &| Fo godeai & ¥ &9 4
T £ ?
1. f¥ad ¥
2. I U={(x,yzw) ER*xy+zw=0,x24+z2=1y2 +w2=1}¢ dd
U R f UH-TAAd: Tad &l
3. T V={(yzw ER x=y,z=w}$ d9 V W f TH-GAFT: Tad &I
4. TG W={(x,y,zw) ER*0=x+y+z+tw=1}8,TT W | f IURAZ &I
1
2
A3
3
4

4.75

0.00
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Consider the following statements:

(a). Let f be a continuous function on [1, o0) taking non-negative values such that
_flm f (x)dx converges. Then }.,,.., f (n) converges.

(b). Let f be a function on [1, ) taking non-negative values such that flm f (x)dx
converges. Then lim, ., f(x) = 0.

(c). Letf be a continuous, decreasing function on [1, c0) taking non-negative values
such that fimf (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)istrue.

(a). A fF B £, ST [1,0) W TId & Td 58P HOUGR (non-negative)
A ¥ 38 UBR ¥ [ f (Odx A ¥ AT Ty f (n) HTFEIOT AT B
(b). A R [1,00) W Fered f, formed FOIaR 711 €, 3@ R & &6 [ F (0)dx
FHE ¥ T lim, . f(x) = 0§
(c). A F ®arad f, S [1,0) W Tdd AT (decreasing) & 3R 5ras
O A §, 30 R & &6 [ f (0dx fard & &1 @
Yne1 f (n) FFEETE 8 B

e fareut & @ #ila @ T ¥2
1. (a), (b)dAT (c) T TT ¥
(a) AT (b) AT 3FTT €|

(c) TT &I

(b) BT %I

Bw N

4.75

4.75

0.00

0.00




Multiple Response

68

704068

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

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

true?

1.

4.

If both interior and closure of A have the same outer measure, then 4 is
Lebesgue measurable.

If A is open, then A is Lebesgue measurable and u(4) = 0.

If A is not Lebesgue measurable, then the set of irrationals in A must have
positive outer measure.

If 1" (A4) = 0, then A has empty interior.

p @ R W &9 (Lebesgue) AT AT TAT x° & HEIRT €91 a1 AMT| A
& [0,1] &1 e 3R WA= 4 ¥ A godedl # ¥ B9 & FT &7

1.

Al
A2
A3

Ad

afg A & Hd: (interior) TUT HaRE (closure) Gl & U & ard AT g,
ar A o= AT §I

afe A fagea (open) &, T A RT AT & FAT u(4) >0 §l

I A 9 AT AL &, TF A A FURAT FEAHT & FHIT T a0 AT
SATCHD B

afg p(4) =0, 9@ A & 3d: Raa @m

Consider the function f: R? — R defined by

floy) =x"—y2

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.

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

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

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

4.75

0.00
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St aRea Bele A R2 - R WX TR &
floy) =x*—y3

o= aoacat & & olF § weT ¥

1. R & frelt off sirmer, f@a 0 &), ) 0w 3 aafas A arer dad
Felel g aftenfa ad & 5w e fug)) =0 &)

2. R & 5l aue, 5w 0 @, W@ v Fad e & aafas AT aren
HAd Herdl g URHRG & 5466 AT fr.g(x) =0 21

3. R & R0 3icwme, 599 0 @, ) &1 ad v & adfas A arern
HadhelT o g TRATNG & s T f(rg(x) =0 &

4. R & frel 3aue, B9 0 @, W @ e aeafas #a o saseda
ot g R € Sed B fng()) =0 ¥

Al

A2

A3

A4

4.75
Suppose that f:R"— R,n > 2 is a €2 function satisfying

fO) 2 ) +VIN)—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. f is convex and bounded.

4. fisconstant if f is bounded.

A B RS Rn=2,TF C2 head & o R* & Tl v,y & T
fO) = fx)+ V(AW —x)

HJee LT ¢ el 7 el (gradient) e &

A g A A FT I @

1. f @A g

2. f g i
3. f 3@ gur aReg §
4. f fama ¢ afe r oftag &

Al

A2
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Multiple Response

704071

A3

A4

Which of the following statements are true for an arbitrary normed linear space U? A7
1. Every bounded linear functional from U to R is continuous.
2. U isisomorphic to its double-dual U™".
3. Foreveryx € U, we have ||x]|| = sup”},”ﬂ|f(x)|, where f denotes elements of
u-.
4.  The closed unit ball in U is compact.
e godeal & ¥ P9 ¥ W= (arbitrary) AATRT I&@w ga@® vs fow =g
&7
1. U ¥R b, ® oiae &F Godsd ddd § |
2. U 3Ua Tg&h-8d (double-dual) U™ W’ﬁﬁl’ﬁ' (isomorphic) ¥l
3. WxeU & Bm, x| = sup”f”ﬂ|f(x)| g, S f ¥ N UCHh Fa™Er ¥ gl
4 U # '\H?EI' (closed) Weheh TiTeTeh Hed (compact) gl
Ay
1
A2y
2
.
3
s
4
4.75

Let V be the vector space of all polynomials in one variable of degree at most 10 with
real coefficients. Let W; be the subspace of V consisting of polynomials of degree at
most 5 and let W, be the subspace of V consisting of polynomials such that the sum of
their coefficients is 0. Let W be the smallest subspace of V containing both W, and W5.
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.

B owr e

0.00

0.00
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@t 6V aneafds T arel HSaA 10 °Id & U R @l ggual &
afey wafe & | 7 & w, 3feas 5 S a aguel & v & suwafz § au
W, d@gual arell Vv &t Ol sugaAte § 76 3adh qquniet & A 0 ¥ VA Fad
B 3uaA® & W A fSFwd w, aur w, al € | AT gaacl # @ @la &
T ¥

1. W & e 3feada 10 &

2. WwW=V.

3. W, cW,.

4 W, nW,Hr e 3R¥eaH s &

Al
A2
A3

Ad

Let B be a 3 X 5 matrix with entries from Q. Assume that {v € R® | Bv = 0} is a three-
dimensional real vector space. Which of the following statements are true?

1. (v € Q° | By = 0} is a three-dimensional vector space over @.
2. The linear transformation T: @® — Q° given by T(v) = Btv is injective.
3.  The column span of B is two-dimensional.

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

B &I Q T UTATEAT aTeall 3 x5 HIegg Al | A &6 {v ER® | Bv = 0} T -
ol areafees afey aaf® ¥ e aoawal & @ @l ¥ T3 ¥

1. Q W {v € Q°| Bv = 0} e T3-Tasfia mier @afe ¥

2. Y FUAROT T:Q3 - Q5, S T(v) =B | feam mmam ¥, uhdr ¥

3. B @1 Ty faegfa fB-foefa &

4. &P TR T:Q3 — @, S T(v) = BBy & f&m mam & whar ¥

M

1
A2,
2
3
Ay

4

4.75

4.75

0.00

0.00
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Let V be a finite dimensional real vector space and T;, T; be two nilpotent operators
onV.LetW, ={v €V: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. IfW; 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 5 vors g ey adfes s gda® S g v 7,75, @
QJE[QTITﬂ' HPRE (nilpotent operators) %I A TR W, ={v eV:Ty(v) =0}dar
W, ={veV:T,(v) = 0} £l e aodear # ¥ +lF IO 39T &

1. Ifg T, I T, BAET (similar) ¥, a7 W, TA W, JeIPRT FiETT
gAE F

2. Ifg w,awmw, Jeurerl FGT FAEAT &, af T, T T, & Td @ 3feuss
ague ¥l

3. I w,=w,=v % d& T, I T, GHSY (similar) £ |

4. TG w, AW W, oA §, G4 T, AU T, & Th & AfNHE agug 2

Al
A2
A3

A4

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.

W

trace(T) = 0.

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

0.00
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E 10 1 38X TF PE (YT TGUE B WiFATord @ gL ) aTel aEdiad Th
TN aguel Y aTEAfad WG AT F VARl TV -V B T(p) =p', TN
oA W Fads A, & p' § IR p & Hdhdd & | & aadear &
g Bla T T@E

1. rank (T) = 10.

2.  determinant (T) = 0.

3. trace(T) =0.

4. 7% gy ¥ AOF AT 0 F T T

Al
A2
A3

A4

Suppose Aisab 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 4 is 5.
A is not diagonalisable.

The geometric multiplicity of e in 4 is 3.

oW =

The geometric multiplicity of e in A4 is 2.

AH F A TF 5 x5 =i faewol ez & SO fawor «afs

e 1 0
6Y (oc o)
0 0 e
oo daadedl & ¥ Pl ¥ TcT

1. A# e & Ao agaar 5
2. Aol a8 8

3. A#H e f SUITAI agehdr 3 3
4. AH e B FRAAT agehar 2 B
M

1

A2

4.75

0.00
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A3

A4

Let T: R® — R? be a linear transformation satisfying T2 — 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. B3 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
Tvz = V3.

A 6 TR - R® U WS SR § S 7° — 372 = —21 1 HJSC BTl &,
Sl 1: R - R Jo0de $UIcROT §| 79 # @ Fl9 @ goded 77 €

1L R & fov @ 3mur B, ar & ke 5 B, & @& T & YR
aAfHT &l

2. R TT O OHT YR B, o & =Wike &
B, AU T &I g 3uR T & |

3. R O ea] wfer v @ar & T B v = v &

4., REA A iTaea: w@daT @687 v, v, O A & e ®F Tv, = v, 9Ur
Ty, = vy &

Al
A2
A3

Ad

4.75

4.75

0.00

0.00
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Let V be an inner product space and let v, 775, 73 € V be an orthogonal set of vectors.
Which of the following statements are true?

1. The vectors vy + v, + 2v5, v + v3, V3 + 3v; can be extended to a basis of V.

2. Thevectors v; + v, + 2v3, v, + v3, v, + 313 can be extended to an orthogonal
basis of V.

3. Thevectors vy + v; + 2v3, 13 + v3, 2v; + v3 + 3v; can be extended to a basis
of V.

4.  Thevectors vy + vy, + 2v3, 213 + v5 + v3, 2v; + v, + 3v; can be extended to a
basis of V.

AA 6V AR O FA® & T vy, v,,v; € V T & 6 wifded FFg==T B

e gerdeat & @ HlT § 7T §2

1. T vy + vy 4 2vs, v, + 13, v, +3v; BV & T HUR o GEARd fpar
ST gehdT & |

2. \fEA v, +vy+2v;3, vy +v3, vy +3v; BV & TP D JAUR dH
forearia foFar o1 HehaT § |

3. T vy + vy +2v3, vy +vs, 2v, + vy + 303 BV H Th HUR db
forearia foFam &1 TehaT & |

4. TREAv, +v, 4205, 20+ vy + 3, 20y + v, +3v; BTV & TP JUR dF
freaRa fFaT ST Fehar g

Al
A2
A3

A4

4.75
Consider the following quadratic forms over R

(@) 6X? —13XY + 6Y2,

(b) X?—XY +2V?

() X?—-Xy-—2v2

Which of the following statements are true?

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

4. Quadratic form (c) is positive definite.

0.00
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R W &= feoa w0 T AR &
(a) 6X% —13XY + 6Y?,

(b) X% XY +2Y2

() X%-—Xxy-—2vZ

e goaeal & ¥ Bl & T g ¥2
1. o ¥ (o) A (b) ToT B
2. fauma ¥ (a) AT (c) ToT €

3. feuma w0 (b) GaTcHE @AEa B

4. feua U (o) YA @Ed El

Al
A2
A3

Ad

LetD = {z € C: |z| < 1} be the open unit disc and C the positively oriented boundary
{lz| = 1}. Fix a finite set {z,, 25, ..., Z,} C ID of distinct points and consider the
polynomial

9(2) = (z—-z)(z—2) (2~ 2,)

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

_ 1 g9 —g(=@
PO =3 S OF B0

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 € with poles at zy, z5, ..., 2z,
P(z)=f(z)forj=12,..,n

W=

4.75

0.00
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A F D ={z€C|z| <1} Tk Tged Tahe BTF & qW ¢ YaTcHPA:
Fffaeara @9 {2 = 1} ¥ | ew figat o oRfee wge=m
(21,25, .., 2} C D TT HX A HE n & e ague W fem &t

9(2) = (z—z)(z — z3) (2 — z,).

A F D & Rfgea of@y & a2 Q'\Uﬁ' HAATE (holomorphic) f & JAT
ofvarfta &t

g(@) —g(2)

T-2s@0 “

P@ =5 [F©
g godedl AT FT T TTE 2

1. PUS Tgue ¥ F@H AT » T

2. PU& 9gUG ¢ fSr@d $Ife n—1 F

3. PUF URAT Bald § ST C W § TUT 38F YT z,,2,, ..., 2,8
4. j=12,.,n & BT P(z) = f(z) ¥

Al
A2
A3

A4

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

(). f:D — D be a holomorphic function. Suppose «, f§ are distinct complex numbers
in D such that f(a) = aand f(f) = . Then f(z) = zforallz € 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 &« € D be such that f (@) = a« and
f'(a) = 1. Then f(z) = zforall z € D.

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

2. (a)istrue.

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

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

4.75

0.00




AR F D={z€C|z| <1} ¥ oo gaaeal W TR &

(a). f:D — D T& 49AWEH B (holomorphic function) A «,f B D A
e afEasy d=ard 0 A4 &6 f(@) = « TAT F(B) =B I da gt
z€ED & TTF(2) =z &I

(b). D& Tt TiFes v=ar, foas Fwfeua T wacas §, & THTI W
EF’I? ThIhT HATTOTET dRt el (holomorphic function) R

(c). f:D — D@ d2AWF Heldd (holomorphic function) AA| A F « € D UAT
TP fla)=a AW f(a)=1% Ta T z€D & AT f(z) =z BT &I

foer aoaedt & @ BT @ T B
1. (a),(b)TAA (c) T HT ¥
2. (a) 9T %I

3. (a) @UT (b) Sl 3HTH B

4. (a) A (c) Bl T &

Al

1
A2,
2
A3 3
3
Ay
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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.  |f(2)| < |z|forall zin {z: |z]| < 1}
2. |If@)| = |§‘ forall zin {z: |z| < 1}

3. |f(®)|=1/2forallzin {z:|z| < 1}
4. Itispossiblethat f(1/2) =1/2.

AT F f:{z]|z] < 1} > {z:|z| < 1/2} TH IAWEH BAF (holomorphic function)
T UPR & & £(0) =0 ¥ A gordenl & ¥ o9 @1 T &7

1. {zlzl <1} FF z & W |f(2)| < |z &I

gl
3. {z:|z]| < NFTIzFAT|f(2)| < 1/2 %1

2. {z|z] < }FTFEzH T |f(2) =

Z
2

4. TEEHTETF F(1/2) =172
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Al
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. . . . 4.75
Let f(z) be an entire function on C. Which of the following statements are true?

1.  f(2)isan entire function.
2.  f(z)isan entire function.

3.  f(2)is an entire function.

4. f(z) + f(2) is an entire function.
f(z) @ C WX 9T IAVF o AA| AT aodear & @ la @ 7 &2

1. f(2) 9o 3t v Bl
2. f(z) @O dAF wa E)
3. f(z) GoF dWARF ForeT 1
4. f(2)+ f(2) I IRAWE BT T

f&l
fxz
A3
§A4

4.75
Which of the following statements are correct?

1. IfG isagroup of order 244, then G contains a unique subgroup of order 27.
2. If G is a group of order 1694, then G contains a unique subgroup of order 121.
3.  There exists a group of order 154 which contains a unique subgroup of order 7.

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

0.00

0.00
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fae goraeal # @ Fla F TE 2

1. Ifg G FIfe 244 N A &, d9 G H Plfc 27 T T AT HHg &

2. TG ¢ P 1694 & THE & O GH Pifc 121 F TF HgdT THE ¢

3. @Ife 154 T UET HH Afeaca & & owd afe 7 &1 o sfedw @98
2l

4. HIfE 121 F TF WA I Feaca & & fowd :fT 11 & ar suaeE &

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

2. (G isacyclic group.

3. G isasimple group.

4, (¢ is not a simple group.

A 5 ¢ @I 2023 & T g & A goacdl & @ Hld § T €
1. G el TIHE &
2. G Ud 9T THE 2l
3. G Udh WA THE 2

4. G UP WA GHE 9 B

Al
A2
A3

Ad
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Let G, and G5 be two groups and ¢: G; — (> be a surjective group homomorphism.
Which of the following statements are true?

If G4 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..

W=

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

AH PG, AW G, A THE & AT ¢:6, — G, TF H=OR FHE THFIGAT T

e aadedl # & ®id 8§ dcd &7

1. g G, IhT @G, THA B

2. Mg G, 3 & a6, A& F

3. HIG G, F 3UFHg & @(H) A G, & 3UTHE T

4. N IE G, T UAARTT ITEHE &, a9 ¢(N) q G, T UAHACT SUHHE
2|

Al
A2
A3

Ad

Letn = 1 be a positive integer and S,, the symmetric group on n symbols.
Let A ={(g,9): g € S,}- Which of the following statements are necessarily true?

1. Themap f:S, XS, — S, givenby f(a, b) = ab is a group homomorphism.
2. Aisasubgroup of 5§, X 5,,.
3.  Aisanormal subgroup of 5, X §,,.

4.  Aisanormal subgroup of §,, X S, if n is a prime number.

AA F n> 1 TF YAICHS QUIH § IAT n Tdih IR FAHT FIHE S, &1 A
5 A=1{(g,9): g€S, &N 5T godeal & ¥ ohT &1 T AT HTAWTF 2
1. f(ab) = ab ERT &A1 AT A f:5, X S, — S, THg THABIRAT &l

2. Sy XS, F ATEITHHGE |
3. S,xS, @ AUHTHHCT SUAHE S |
4. S, xS, @ ATd GHHAH SUHE B9, AT n Teh HHT TE&ATE |
Al
1

4.75

4.75

0.00

0.00
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My
4
4.75
Which of the following are maximal ideals of Z[X]?
1. Ideal generated by 2 and (1 + X?)
2. Ideal generated by 2 and (1 + X + X?)
3.  Ideal generated by 3 and (1 + X?)
4. Ideal generated by 3 and (1 + X + X?)
e & @ dlgd & z[x] & fafdrss qoremash (maximal idal) #2
1. 2T (1+X?) s SAfad IUISAEer
2. 29U (1+X+X?) &R AlAd Fursidei
3. 3dW (1+X?) ERT AfAa Toremaet
4. 3TAT(1+X +X?) TR FAfad IJOTAT=I
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?

1.

2.

3.

4

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

If every proper intermediate field K is a Galois extension of F then G is Abelian.
If E has exactly three intermediate fields including F and E then G is Abelian.

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

E @ F o IMedl §Hg G & |1Y GRfHAT e amear fTear & | &
geraedt # § Bl & T 2

1.

4.

P TH VAT ARANF ST K SGOF AU K= F AWM K+*E ST aE F
T TMear IR &1

= g Areafde &7 kI F o1 e AR € ar ¢ e
Ife FAATE & THATRT E & TJATYT AT ATCTHF &F 2 9 ¢ e &
afe [E:F] =99 & d9 W ARAAF &F F & amear FEER g

0.00

0.00
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Which of the following statements are correct ?

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

dictionary order topology on RZ.
B sy A A Pa T ?

1. fage gftror 3¢ aet & wegTT R? W ERr (gRFedn) Sl &
foT @ 3muw ¥

2. Y-387 & WAL W@ & wgead R? W RBwwed sy @ffa & o
T HUR B

3. Tged Hgdt & @Eedd R? © @R (FFadE) dfufd & fov e
HIUR 8

4. Y-3187 & @A @ @ & wAed (e sica fagat $)R2 w
el Jisy W & fow s 3muw ¥

Al
A2
A3

A4

4.75

4.75

0.00

0.00
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Let X = [[>-,[0,1], that is, the space of sequences {x,,},-1 with x,, € [0,1],n = 1.
Define the metricd: X X X — [0, 00) by

[0 — ul
d({xn}n=1, Omin=1) = sup z n —.
nz1 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 & X = [[,[0,1], AT FTHHAT (X}, T8 x, € [0,1],n > L, F w@AR
gl® d:X x X > [0,00) et grr ofvenfoa &%

[Xn — ¥l
7n

d((¥nlnz1, Dndna1) = sup
e gageat & @ #la & @7 2
1L X gle #fEufa, x w e afuf & gaaee R
2. X W gl WRYfd, X W U= WeAfd & geer # 3s v
3. X W gie SREAfa, ¥ o oo affd & et ¥
4. X g% d@fufd, ¥ o sy F gew ad B

Al
A2
A3

A4

Let f € C*(R) be bounded. Let us consider the initial-value problem

X)) = f(x(®), t>0,
(P) {x(O] = 0.

Which of the following statements are true?
1. (P) has solution(s) defined for all t == 0.
2 (P) has a unique solution.

3. (P) has infinitely many solutions.

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

4.75

0.00
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A 6 f e CY(R) uREE ¥ A UREe A §HET W fOR &8

o QD e
o aodedl # @ Bl § g7 ¥

(P) &7 G ¢ >0 & for g ol ¥

(P) T HgdT & &l

(P) & HAd 7 €I

(P) ®1/ & g forufliest /%I

I R

Consider the following initial value problem (IVP),

du 1
=t

== u(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) = t2us satisfies the Lipschitz's condition with respect to u
in some neighbourhood of 4 = 0 and hence there exists a unique solution for

the IVP.
FT URTHe A9 gHE W fER &
W2y u(0) =0
dt ! ’

o god<al # ¥ Hi9 & T & ?

1. w=0 & frdr off ufdeyr & 3 O B g(tw) = thus TOURIES

Ufday & Tgee A8 Tl
2. URTH& A GHEAT & HIS & dAdl §
3. URMe A9 §FET & fow w ¥ 370 T T

gl

u=0% TRl ufddeyr & u & TUH Gl g(t,u):tzuéﬁmm
F TGEC FAT & dAT SHAT URTHG AT FAEA & W v Ffeda &t

4.75

0.00
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Let us consider the following two initial value problems

®) {x’(t) = Jx(@©,t>0,

x(0) = 0,

and

©) {y’(t)z —Jy(@®,t>0,

y(0)= 0.

Which of the following statements are true?

1. (P) has a unique solution in [0, o0).
2. (@) has a unique solution in [0, o).
3. (P) has infinitely many solutions in [0, 00).

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

e g URe a1 et W AR &
P) {x’(t): Jx(®),t >0,

x(0) = 0,

aan

y(0)= 0.

© {y’(t)z ~Jy(@®,t>0,

o godeat # ¥ &9 ¥ T 2

L (P)® [0,0) # feeira o ¥
2. (Q)& [0,00) A FfgdT & T
3. (P) % [0,00) & 3T FA B
4. (Q) [0,0) # 3D & ¥

Al
A2

A3

4.75

0.00
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A4

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

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

Let v: R? - R be the solution to the Cauchy problem:
{va +2d8,v =0 for (x,y) € R?,
v(x,0) =sin(x) forx € R.
LetsS = [0,1] X [0,1].
Which of the following statements are true?

u changes sign in the interior of §.
u(x,y) = v(x,y) along alinein §.

v changes sign in the interior of §.

Bowon

v vanishes along a line in §.
A 5 w:R? - R e ol gaew & & &:

{Bxu—l—zayu =0 (x,v) € RZ& fam,
u(x,v) = sin(x) y=3x+1 x€ERFT.

A 75 v:R? - R T ol ga3eTr &1 & &

0;v +2d,v =0, (x,y) € R?,
v(x,0) = sin(x), x ER.

#A $r s =[0,1] x [0,1] &I
o gaaeal # ¥ FiF ¥ g7

1. u Juar g s & 39 & uREfaa aar §
2. § & e TH W | ulx,y) = vix,y) @ &l
3. vIUAT RESs & . #F uRafEa &=ar #

4. SEHIFEITHI@ W v I @ 1T &l

Al
A2
A3

A4

4.75

4.75

0.00

0.00
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Letu = u(x, ¥) be the solution to the following Cauchy problem
1
uy +u, =e* for (x,y) ERX (0,—) and u(x,0)=1 forx €R
e

Which of the following statements are true?

1 1.
1. M(E,g) =1
1 1
2. ux(;,;) =0
1 1.
3. HY(E’E) =log4
1 4e
4, uy(O,;) = ?

A F u=u(x,y) T ol gaewm o1 5 &
(x,y) € [Rx((),i) & ﬁm'ux—l—uy —e'TqA xER FfAaTulx,0) =1 Tl
e gerdedl & § PiT F T §2

1 1
1. u(z,;] =1
1 1
2. Hx(z,z) =0
1 1
3. uy[;,;) =log4
1 de
4, Hy[:O,E] = ?
Al
1
A2,
2
Ay
3
Ay
4

Consider the following two sequences {a,} and {b,} given by
S
AR R 2n’

n
1
by =~

Which of the following statements are true?

1. {a,}converges to log 2, and has the same convergence rate as the sequence
{bn}-
2. {ay,}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.

4.75

0.00




Multiple Response

97

704097

e gRT o o & IgFAT () TAT (b} W AR A

S S
fn "n+1 n+2 2n’
1
b, =-.

n

T godedt § € B9 @ T 2

1. {a,) 3ERT & a1 ¥ log 2 &, TAT 3= & FHWROT X F Forger
HFHA (b} FTE |

2. {a,} FHENT 2 F1GT ¥ log 4 A, TUT 354 & IHHWOT X A TS
3HgshH (b,} BT &I

3. {a,} 3TAART B GT ¥ log2 &, AfFaT 30T X IgwA {b,) Foaeh
FE ¥

4. {a,) FHERT & FAar

Al
A2
A3

A4

4.75
Let f:IR — R be defined as f(x) = i—|— x — x2. Given a € R, let us define the sequence

{x,}byxy =aand x,, = f(x,_1) forn = L.

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
3.  Thesequence {x,} converges for every a € (— %,g), and it converges to %
4

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

fR-RE f(x) =;+x—x* gR1 aRenfia &t frelt ot a e R & v s
A awRa s P ryy=adn=1F BT x, = flx,-0) T

oo aogeat A @ ol & waa g

1. A a=0% dd IGHA (x,} B AHEO - F G ¥

2. AR a=0% TI IGHEA {x,} B AHFWROT - F @ ¥ |

3. ®l ae(-12) & DU HGHEA (x,) T HWEOT A E AW qw 1A
sfdrafa dar &

4. A a=0%, 7@ IGHA (x,} FPERT & B 2

Al

0.00
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A4

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

1
Jr(x) = J (y(0)? — 4y()y'(x) + 4y'()*)dx
0

subject to y(0) = 1and y'(0) = 1/2.
Which of the following statements are true?
y is a convex function.
y is a concave function.
y(xg + x2) = y(x1)v(x;) forall x;, x, in [0,1].
y(x1x2) = ¥(x1) + y(x2) for all x4, x; [0,1].

A 7B y(x) TFT Bods FT WH &

T S

1
Jy() = j (y(x)? — 4y ()y'(x) + 4¥'(x)*)dx
0

=g ufaey & Iy 6 y(0) = 19ATy’(0) = 1/2.
T Jordeal & 9 B9 T T 2

1.y JIHE Fed gl

2. y 3cH@ Geold gl

3. y(x + 1) = y(x)y(x,) FH xg,x, [0,1] & oo
4. y(xyx5) = y(x;) + y(x) FH x;,x, [0,1] & oI

Al
A2
A3

A4

4.75

4.75

0.00

0.00
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Let y(x) and z(x) be the stationary functions (extremals) of the variational problem
1
JO@.200) = [ 107 + @) +'#'ldx
0

subjecttoy(0) =1, (1) =0, z(0) = -1, z(1) = 2.

Which of the following statements are correct?

1 z(x) + 3v(x) = 2forx € [0,1].
2. 3z(x) +y(x) =2forx € [0,1].
3. y(x)+z(x) =2xforx €[0,1].
4. y(x)+z(x) = xforx € [0,1].

A F y(x) TUT z(x) T foeRoncHAs g@ T & T Fad (TA) §
Jy(x),z(x)) = fol[(y’)2 +(2')? + y'z'ldx

T ufgas & T &5 v(0) =1, v(1) =0, z(0) = -1, z(1) =2 EI

e gogeal & @ old & T €2

1. x€[01] & o z(x) + 3y(x) =2
2. x€[01] & BT 3z(x) +y(x) =2
3. x€[01] & BT y(x) +z(x) = 2x
4. x€[01] & BT y(x) +z(x) =x
Al
1
o
2
A3
3
o
4

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

0(x) = Af “sin (x + ) (o) dt;
0

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

T

Px) = ,u:f cos (x 4+ t) P(t) dt.

0

Which of the following statements are true?

<A <A <pp

Ay <pg <pp <Ay

Ity — Aql = [z — 45|
Ity — 1| = 2|p, — 5]

oW

4.75

0.00




A F A, < A, Teafof@a Ga9d GAPa FHeR0T & ow o #AHaerte
e
2m

@(x) = Aj sin (x + t) o (t) dt;

0

aur A F < p, FATAET TAUT TATGT FHAGROT & fow I arEatas
IO g ¥

P(x) = ,uJ cos (x + t) Y (t) dt.

0

e goraeat # @ FiT A § T 7

1. <A <Ay < sy
2. Ay < py <y < Ay
3. s — Aql =y — 45
4, |y — Al = 2| — 451
M
1
oF
2
"
3
ha
4
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Let K € C([0,1] x [0,1]) satisfy |K(x,v)| < 1forall x,y € [0,1]. For every g € C[0,1],
let us consider the integral equation

1

(Fp) f)+ 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 (F,;) 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 C[0,1] is unique if g € co,1].

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

Bowon =

A & K e c((01]x[0,1]) axy€[01] F BT |K(x,y)| <1 B FFse &l
%l 9% g € €[0,1] & faw, e wamee gellewor W faaR &t

1
() fO+ f K (xu,y)f(y)dy = g(x), T3 x € [0,1]F fw]
0

T aaaeal & ¥ 99  I9 &7

1. ¥Wgecol) & dFaca ¥ THS @ c[0,1] #* (B) T P 7 A B
2. ad: 9§ g € C[0,1) & fw (B) & c[01] F & ¥

3. 3 gector) & aa (p) & C[0,1] F g HedT B

4. Tw gec(o1) @ T & Twd faw clo,1) # (B) & FFT & 2
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Al

A2y

2
A3

3
Ay

4
A point particle having unit mass is moving in x, ¥ plane having the Lagrangian as 7
follows

L =xy — 2x% — 2y°.
What are the possible values of p, (conjugate momentum to radial coordinate in
plane polar coordinate)?
1. ¥
2 7sin26 + rfcos20
3. 7sinf + rfcosf
4 2#sinf + rfcosh
THS FIATA dTel, x-y Tl A AT Teh fag BT & AT (Lagrangian)
faFad &
L =xy —2x% — 2y2.

p, (FAde Yot s # Ggret §ao1 ¥ Brow @EU) & wFHa AT 2
1. b
2. 7sin260 + rfcos26
3. 7sinf + rOcosf
4, 2#sinf + rfcosf
ALy

1
A2

2
A3

3
Ay

4

4.75

Suppose X, X3, ... are independent and identically distributed N(0,1) random
variables and ¥;, = X7 + X7 + --- + X;1. Which of the following probabilities converge
to % asn — co?

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

= wn e

0.00

0.00




Multiple Response
104 704104

Multiple Response
105 704105

A 5 X, X,, ... T9AT qUT FIA FWAG: dfed N(0,1) TEeosd W & TF

YV, =Xf+ X5+ + X3 ¥ oA & @ P9 @ 0Rwad n oo & WIS H®
FfFafika adr €7

P{Y, € [0,2n]}

P{Y, € [n,3n]}

B{Y, € [2n,4n]}

P{Y¥, € [3n,5n]}

oW e

Let A, 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)=0thenP(B | A) = 0.

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

IfP(A | B) = P(4A) then P(B | 4) = IP(B).

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

AA BF 4, B Rged wifdear o & @ & geard € J& P(4) > 0 au
P(B) >0 ¥ @& & ¥ @ld & Tdr a9 H9TF &2

owen e

1. 3 PMUIB)=0%TT P(B|4)=0 ¥l
2. R PUA|B)=1%da P(B|A) =1 %l
afe P(A|B) > P(A) ¥ da B(B | 4) > P(B) I
afe P(4|B) > P(B) & 99 P(B | 4) > P(4) %I

oW

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 [,, denote the identity matrix of order
n. Which of the following statements are necessarily true?

1.

2
3.
4

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

1 4. .. . : :
-3 L, + gP is also a transition probability matrix of some Markov chain.

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

AA F n=2 UF UACHAS QONP TEAT ¥ FTEAT AT {1,2,-,n} W &F
T THAUT WA Tegg P dTell HAThid 4T R &aR A A 6 [, P
n & AcHAS g gAar ¥ e gogeal & ¥ Hid § T A JaTd §2

1.

Al
A2
A3

Ad

FH W FHA Th JIEAT TeRdd! &

FH W HH TH HIEAT G0F ¥

— 21, + P TRl A AW FT FHACT WA IE oW F
I, 4+ 3P + P2 & U HHAOIF AT 5 €I

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?

1.

2.

3.

4,

Xy +-+X,— Xy ——X5,)/2n ~ N(0,2)
(X1 = X2)* + (X3 = Xa)? + 4 (Xzn-1 — X20)* ~ 2070

E[max (|X3], X D] = =

-

4
E[max (X, 1Xns11)] = =

VI

A Fi=12 ..2n,n=1 & Py, TdT aEod =W § J UAd NO,1) &
AR dfed ¥ e goaenl d ¥ A9 ¥ T ©

1.

Al

(X]_ + o+ Xﬂ - Xn-i—l -ttt in)fzn ™~ NCOJZ)
(X1 —X2)* + (X3 — X4)? + -+ (Xan-1 — X20)® ~ 217
E[max (|X1], | Xpn411)] =

E[max (|X1], 1 Xn+1)] =

2
\-'E
4
\IIE

4.75

0.00
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A2

A3

Ad

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

1

2.
3.
4,

They are independent and uncorrelated.
They are independent but correlated.

They are not independent but correlated.
They are neither independent nor correlated.

a5 A1 W AaRfEod WX Uniform(—1,1) &1 HFER0T BT ¢
qRuRig el Y =X2. e A G ala @ X gaw v & fow gcg a8 &2

1.
2.
3.

4.

Al

A2

A3

A4

J TaaT dA HEeEHaTad €

d T § Weg Feddiad ael 6
T T TR ¢ W Fewardd g
T d w@ad ¢ 9 deadrdd &

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

1.

Var(X| X +¥V =2)=—

12
25

2 _) =%
E(Zix+y=2)=12
PX?=0X+Y=2)=e2+=(1—e?)

X|Y =3 ~ Binomial(3,2)

4.75

4.75

0.00

0.00
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X TAT Y F FAA: 2 TT 3 U Tl TIGT Sardr Aeieosd WX A FHe
Jodedl # ¥ BT ¥ T B2

1. Var(X|X+Y:2):§

2. E(ﬁpﬁyzz):?

3. P(X*=0|X+Y=2)=e2+_-(1—e7?)

4. X|¥ =3 ~ Binomial(3,2)

Al
A2
A3

A4

Let {X;: 1 =i =< 2n} be independently and identically distributed normal random
variables with mean y and variance 1, and independent of a standard Cauchy random
variable W. Which of the following statistics are consistent for u?

1. niY¥r, X,

2. niyix,

3. Tl_lz?:l Xzi-1,

4, n_l ?=l Xi + W)

A 6 (X 1<i<2n) AT y T GEOT 1 Il TAAT T HIUT FA:

afeq yamHAeT IRod W U9 Ua Aae AR IefRes o W ¥ TEaT
e TifeTd & ¥ #i9 8§ ¢ & for wfaed €2

1. nlyh. X,
2. 7’1_121231 Xi)
3. n Yl Xoq,

4. ﬂ,_l ?:lXi‘: +W)
Al
A2

A3

4.75
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A4

: . 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 e

Any function of a sufficient statistic is always sufficient.

A gorgeal F @ Fia A T §2

1. & Thar & 5 3eax ganfaar smeas sfeda a @
2. Ue qUT ufdgd= wer uata ¥

3. o Thar ¢ 6 Te uang ufagds qut A @

4. uaq ufdgds & FIF H B Ter udtd ¥

Al
A2
A3

Ad

4.75
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 ¥ so that
for v € R, it has density function

@) =04f,(y) +qf2(y).

Which of the following are true?

g =0.6

E[Y] =58
Var(V) = 3.04
Y =0.4X; + qX,

= wN e

0.00

0.00
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A F X, 97 x, & T} 9T IGEEd T £ FF ATET 10 9T UEIOT 10 F
TIY X, AT ded HT HJEIUT FIAT &, T X, ~ N(3,4). AA BB £, qun f, &
I HAA: X, dUT X, & Uelcd Helddl & & 747 TEedad =W ¥ 30 TR
oieRig L fF ye R & for eafafaa aa9ca wod &

@) =04/0) + qf2(v).

F= & ald & g 2

1. q=06
2. E[Y]=58
3. Var(Y) = 3.04
4. Y =04X, +qX,
Al
1
22
2
A3 5
3
Ady
4

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

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

1 ifx<2,
$(x) = [0 otherwise,
and
1l ifx=19
Yx) = {I] otherwise.

Which of the following statements are true?

1. Size of the test ¢ is 0.1.

2 Size of the test 1 is 0.05.

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

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

4.75

0.00
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A= & BAueoha aeeuar H & 3eadd, X ~p & el

plx)=PX =x)=1/20 , x € {1,2,...20} & T dwfous aiweuar Kk &
Meddd, X ~q & & q(x):P(X:x):Z% x€{12,..20 ¥l H@M K&
foreg Tliftid o & T & THE-Bae ¢ Td ) 36 YR U &Y 7

1 Tfgx<2,

¢x) = {0 e,

%1 e gadedt @ @la @ g B2

1. et ¢ F AT 0.1 T

2.  ofisTuTy & AT 0.05 E

3. (afiEory HrarHan) > 0.05 B

4. (afieror ¢ PrefEan > (qderor ¢ w s T

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

variables, for ™2 > 0. Let the prior distribution on 2 have density w(7?) « (1/7%)¢
for some « > 0. Which of the following are true?

1.  The prior distribution is an improper distribution for @ > 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 Z:j X:;z.
i=1"i
4

The posterior distribution is proper fora = 1.

FAE B 2>0F B X, X, .., X, TOAT 9T FEUTEAG: dfed N(0,772)
TEReE W E A 5 FB ¢ >0 & W 2 W qd-gead & godca
m(t?) « (1/72)% & T & F *la @ a7 ¥

a>0 % T @ dea 3gRa 9 &

2. Taa >0 F T geg geq 3T 97 &

affia 3fe @fa & fow 2 & gaEEdea Wﬁlmdmﬁ?l
4. U ded a =1 & fow 3R B

[y
.

w

Al
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A3

A4

Let (X, ¥3), ..., (X4, Yy) be a random sample from a continuous bivariate distribution
function Fy y with marginal distributions of X and ¥ being Fy and Fy respectively. In
order to test the null hypothesis Hy: ‘X and ¥ are independent’ against the alternative
H,:'X and Y are positively associated’, consider the Kendall sample correlation

statistic
3
ey
i=

1 j=i

4

W (X Y. (X, Y)),
+1

where

_(L if(d—b)(c—a)>0,
Y((a.b),(c,d)) = [_1_ if (d —b)(c —a) <0.

Assuming no ties, which of the following are true?
1. 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 F (XL 1), ..., (X, Y,) Tad TR 9ed B Fy, & JEeod Taey &
FET X AW Y & HAA: Fy Td F, HAGIeA&|  oRIeRoNT UR$FeTaT  Hy: ‘X
dAT Y TG & H hew Hy: ‘X TAT Y HACHS U ¥ FEAKT ¥ F e
Tiffa e & fow e ufagd aswey ufaeds ) AR &

KZZB: 24: Y (X, ), (X, 1)),

i=1 j=i+1

1, 3IE (d—b)(c—a)>0,
-1, IfE ([ -b)(c-a) <.

A F g ties 81 &, dd @& # & A § TT &7
1. SHYUNEUT ST HTHY SATH, $l K = 4 U dPRAT & % &

Y((a,b),(c,d)) = {

2. SHUNHUTHIHHAUSNH, Bl K = 4 W APRAT &, 1/6 &l
3. Py (K=4)=3/24
4. Py (K =6)=1/12.
M
1
2
3

4.75

0.00
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Consider the linear model E(Y,) = 2B, — B5 — Ba, E(Yy) = By — Ba, E(Ys) = By + Bs — 2 7

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

1681 — 9B — 73

B3 —Pa

576, — 18, — 1383 — 2603,
231 — 9B, — 1063 + 4P,

FEEHAE qUT WA ATTeaed e arel YWH A (model)
E(Y)) =2y — By — B3, E(Y2) =B, — Bs, E(Y3) =2+ 35— 2y W iailll EFE’I
A e urafos vaat & 9 B9 § AhaaT &7

168, — 9B, — 753

B3 — PBs

57B1 —18B; — 133 — 26,
236, — 9B, — 1003 + 4P,

W N e

oW

4.75
Consider the multiple linear regression model ¥ = X £ + €; where ¥ isn x 1 observed

data vector with n > 5; X is n x 5 matrix of known constants with rank(X) = 5;

B = (By.B1. B2 B5.8,)" and € = (¢4, ...,€,)", where¢; fori = 1,...,nare

independent and identically distributed N(0,1) random variables. Consider testing of
the linear hypothesis Hy: 8, = f, = f; = f, = ¢, (a known constant) against the
alternative H,: H, is not true. Which of the following statements are true?

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

2. The sum of squares residuals under H, follows a central 2 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.

0.00

0.00
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ag s wamsaeh fAed (model ) ¥ =X+ W fauR &ise ¥ th nx 1

UIATET ged |Eer (data vector) ¥ foWs AW n> 5 & X Aa Baaier aren

nx5 3 & TS QAT rank (X) =58 B = (B, By, Bz Ba, BT

U € = (€., €))7, TG €, [ = 1,...,n, Faaad: dfed N(0,1) aERamw £ 1

s aREeuar Hy: B, = B, = B, = B, = ¢, (T dd Aadis) & —deq H,:H,

T T8 & W R &Y @ gt & @ olF @ gaag a3 ©

1. Hyh 3feadld a97 3afeat &7 IWT (sum of squares residuals) FaTdsa Hife
(n—5) F WA FeET 2 deeT B HJEOT Tl §

2. H, & deaoid T 3T 1 AT FAIT PR (n— 1) F @A Feprg
¥? e W IFEOT BT B

3. uderor ufdedls Fardsg @fe (5,n—1) & WA Fehg F ded & HJaor
BT ¥

4. dieror afdeds FarEsg A (4,0 —5) F WY FEAT F deT H AT
EGIN!

Al
A2
A3

Ad

Suppose that Xy, ..., X, X, 41 is a random sample of size n 4+ 1, where p > 2 and
n > p + 3, from a multivariate normal population, Np[p, L); € RPand X > 0. Let

X, = %Z?zl X;and (n — 1)S = X, (X; — X,,) (X; — X,,)T. Which of the following are
correct?

_ e (n2-1)
1. (Xn - X11+1)TS 1(Xn - X11+1) ~ Ijl(r:‘__p) p.n—p
— - 2
2. EQRISX,) =trace(>)+pTEp
3. E(S)= nf—;zz—l
n+1 2

4. (in - xn+1)T E_l(in —Xpi1) ™ —Ap

n

A o X1, o X, Xy TEI GHHAT AR, N,(WE); pERP UM E>0 W
form 3@ n+ 1 &1 TR ufded &, SE p>2 aW n>p+3 € AS B
Xo =20, X, T (- DS = L, (X, - Xa) (%, - X)T ¥ B 3 @ 3l @ w0
¥

p(n2-1)

L (in - leI)TS_l(x_n - xm—l) ~ n(n—p) PA-P

_ — 2
2. EXLSX,)=trace(X)+ "y
3. E(S™H= %2-1

n+1 2

4. (in - leI)T 2_1(x_u - x|:+1_) ~ Tx;.ﬁ

Al
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A2

A3

A4

LetY; = a+ fx; + g, 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 g2 > 0. Given the following observations,

X; 1 2
y; |21 |39

which of the following statements are true?

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

B=own e

Maximum likelihood estimate of E is 19.5.

AS B Y, =a+fx +a i=1,2 3, & x; A0 8- & a du § 3<d
Urd ¥ dAT g T O Tl TEIOT o2 > 0 OTe) T a0l GaUEHd: dfed
warA=g IefRed W & 3fy &P [

X; 1 2
vi [21 |39

ar e aogedt & O ol O weg &
1.« @ 3TUSdH HHMEAT 3Mha- 0.1 &

2. o @ FGAdHA T Hhed 0.1 gl
3. o @ @advs @ 3=fRaa smhee 0.1 ¥
4. Loy yfeman denfdar e 195 ¥
1
2,
2
A3
3
Ay
4

4.75

4.75

0.00

0.00
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A cumulative hazard function H(t) of a non-negative continuous random variable
satisfies which of the following conditions?

1. limH(t) = .

t—oo
2. H(0)=0.
3. H()=1.

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

FUIR Tdd TETesd X HT oAl The Bad H(t) T & o «la @y o @@
FLAT B2

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

4. HE t & Bad, S FHAT T &l
Al
A2
A3

Ad

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 ¢ denote the probability of finding 3
or more cars waiting to refill and let § denote the mean number of cars in the queue.
Which of the following statements are correct?

1 a=—
27
2 B=1
_ 46
3 B - T 27

4.75

0.00




A Rp fpel Odier U0 WX SR CATHl ded @ HJEIOT SXd gU 10 ufa =er fi
& T T ¥ (Ue) W A o9 aen §HY =X uaieT ®9 & afed § g
U Iehell HHU & PR B RS H Aradad 4 ae Jar &1 75 of 717
I A W PR dchlel Toit A & A 5 3 a1 3 & 310% FRY & udea
A H ulRpar o« Twr s #A ot T H @em FEwm g ¥
e godeat & @ #la § TT 2

1 a=—
27

2 =1

3 B—a==2




