PREVIEW QUESTION BANK(Dual)

Module Name : MATHEMATICAL SCIENCES - 704
Exam Date : 28-Dec-2023 Batch : 09:00-12:00

Sr.  Client Question . . Negative
No. D Question Body and Alternatives Marks Marks

Objective Question

1 704001 2.0 0.50
Rounding off 4.58500001 to the second decimal place will give
1. 486
2 458
3. 459
4 4.585

GO EAAAT T W 4.58500001 FT qUiichat oM
46

458

4.59

4585

0D =

Objective Question
2 704002 2.0 0.50
Two rectangular pieces of land both having all sides and diagonals in whole
numbers in metres have areas in the ratio 4:3 and the smaller (in area) piece
has diagonal 41m and one side 9m. However, the bigger piece has a smaller
diagonal. The diagonal of the bigger piece is
25
29
32
34

el

A AR AT & gersl, oad it & wal gem 3R fawot aex #
quies &, & &9%d 4:3 % Igud & § AR (@Fwe F) B gaE F [T 41
X 3R 1w g 9 A &1 qU, IF s 1 oo oier ¥ 9F T @

foremoY
1. 25
2. 29
3. 32
4. 34
ALy
1

A2




A3
A4

Objective Question
3 704003
When an alarm goes off, policemen X and Y chase thief T, on foot and on a

cycle, respectively, along the same straight road. Initially the distance

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

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

Y will catch T first

. Y will cross X during the chase

TR A g8 ol W glomsal X AR Y, IR T &1 o7 o & @l a5
W HAA: Yo IR AETFT W A g IRH AXAR YF g Fr gl Ta
X & &g & gy T 4 I A g X B A TH gaen & 3Ry Hoafa X
&I aIfd &1 T &, a9

dictad: bo e

1. T X3IR YUF & 977 ghsqr

2. T XUgal IhsIm

3. T Y Uga Ghsam

4. mmaﬂ-c‘rgtrxaﬁqum
1
2
3

Objective Question
4 704004




In a grid puzzle, each row and column in the 9x9 grid, as well as each 3x3 sub-

grid shown with heavy borders, must contain all the digits 1—9.

8 4| | 916 |5]|3
6|4 |2]8 7
7?18
T 5 4 | 2
1 |4
8|5 6 1
6
1 4 17 |3 |6
2|7 |3]15|6]|8 1

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

1

N WwN

2.
3.
4.

T Fara (r3) agelr #, 9x9 & Harer (F13) #r v« dfea 3R &9 #,
ATT-E-T1Y, 3x3 F UAF 3Y-HATA Tolee M (@ & gofar = &, &

1-9 d% g8 3% g T@Ifevl

8 4| | 9]16 5|3
6 4 |2]8 74
?718
i 5 4 | 2
| | A
8 [ B 6 1
6
1 417 |3|6
2|7 |3]5|6]|8 1

HifF & F Y Farer (Brz) &,

1

N WwWN

2.
3.
4.
Al
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Objective Question
5 704005

Objective Question
6 704006

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

1. 1348
2. 14:00
3. 1412
4. 14:36

e aei g AT B R AR I oS Aufd Har 8 Bme a= &
i & o3k ot B ufa der 12 fde ol @ o ¥ 3= 05:00 T TEr
THa & om geamfos forar amar &1 ammel 24 O F uB AfRd s W
15:12 g=r 3T TEr B TUT &70T U 12:12 9= SRS & 3 &0 §E §HT 4
2

1. 1348
2. 14:00
3. 14:12
4. 14:36
Al

1
A2,

2
A
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Average monthly expenses (in rupees) incurred by a family are as shown in the
chart.

Incidentals, 6000

P, 8000

Pet,

Recreation, 3000

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

122
137
14°
15°

L has

U qRaR 1 e wffs 39 (T #) & 9 F AR §

Incidentals, 6000

p, 8000

Pet,

Recreation, 3000

IMHAIG-9HE (recreation) WX BRI I WY F T HET HIUT F A FT

&2
1. 120
2. 13°
3. 14°
4. 15°
Aly
1




Objective Question
7 704007

Objective Question
8 704008

A4

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

1. Wednesday

2. Thursday
3. Friday
4. Saturday

ar TAET AR B & &g YGEMET &7 IET S 39 6 gl {eEnfedr fr v
SEr gfafedt AR B R BA A 1 3R gag 6 §91 Tl &1 I Ig Far
T THAR F IR g &, ar 3T IR R e 3t Yeenfat fr e
A FA AT T F YA AT AR FEM?

1. §UaR
2. ggEafdar
3. FAR
4. ofdEr

1

2

3

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

The teacher is the sister of the engineer.
The teacher is the son of the chemist.
The lawyer is the father of the teacher.
The lawyer is the brother of the teacher.

IR FFFA & Uh IRAR #, FSlAI WEAde # 99 & 3R 3w #
S ¢ Wefag ghra i gt § 3R s i A g Aeafaaa # @
Fl-ar Ay AfRaa & & a7 §2

03 I

AT SR Hr T8 &l
IEAYSF TG HT IT g
g IeATIF FT AT B
T ICATTF FT 915 T

oY N

2.0

2.0




Objective Question
9 704009

Objective Question
10 704010

Al
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A4

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

glh

1 Oth
11t
1 2th

A2 00 Noom

UF FAR A AF Afger F I AR S SF & q¥w §| ARt 7, vw
AT FAIR F 3T AR & T TUF W g1 39 W T FaR & 39 Afgen
FT EUH &

9 ar
10 ar
1 ar
12 ar

S T B

Sets x;, x5, , X100 @Nd ¥4, V2, '+, Y150 have means zero and the same standard
deviations. Which of the following is the ratio of };1°° x? to 1% y? closest to?

1. =i

2. V2:43
3 2:=3

4. 4:9

2.0

2.0




Objective Question
11 704011

Objective Question
12 704012

AT x1, %5, X100 IR Y1, Y2, , Y150 F AET LA & AR Qi & ATh

=2

faaem @@= &1 37 # 30y ¥ ud Feefatea & & e &

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

always divisible by 6
always divisible by 9

never divisible by 4

e o (e

never divisible by 5
U GI-3iehl 6T TEAT ¥, 38k 3ehl & 1T HI AT A ¢ aRomeT dear

AT 6 ° AwsT §
T 9 § R{HsT §
Fafr off 4 & AT =G &
Fafr oft 5 & s AdT§

£ oy

2.0

2.0

0.50




Objective Question

13

704013

Which of the integers 10, 11, 12 and 13 can be written as the sum of squares of
four integers (allowing repetition)?

1. Only 10

2. Only10and 11

3. Only 10,11 and 12

4. Al

qoitet 10, 11, 12 3R 137 & fFd IR quitel & et & &7 & forar o
"ehel 82 (TRIGR 3TAT B)

1. had 10
2. hada 10 3R 11
3. @had 10,11 31X 12
4. @

1

2
Ads

3
Ay

4

Which of the following powers of 3 is the largest factor of
1x2x3x4x..%x307

1. g

2. 313

3, 3

4. 35

fArfaf@a 3 & g & @
1X2X3x4X..x30 HT G F37 U Hlad-AT §?

310
313
31‘1—

315

= 03 hojes

2.0

0.50




Objective Question
14 704014

Objective Question
15 704015

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

Physics
Chemistry
Mathematics
Biology

IR Reaiiat e, %A, W AR fae F tF Faa A av 1991,
1992, 1993 3R 1994 #, g 3maeas A & sl w1 A, vy foam| g3+
fagarlt ar R, sifts e, e Ree, ot 36k She e, &
¥ R v @ SE1l a¥ 1993 & Ugd AU A drel H F FE UH AT
e & 311 @w F waa A o Foe A way ag o fae
difas A @ 11 e & QA & 1 9§ ag w3 o fhg @
T @ €t 5311 1992 A wAY ot arer fagmdt fra fasmer & g1 872

£ Od Iy =

1. #ifas e
2. RS @A
3. 9o
4. g faa=
1
2
3

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

8,3,4,9,3,5,9,5,9,9,9,4,5,6,3,3,5,7,2,3,9,9

B wWwN =
o,k W

2.0

2.0




Objective Question
16 704016

Al
A2

A3

A

quitht $r fFefaf@a aRfaa Soft , Faa ug 309 qia qEadt @& @
SasT &2
8,3,4,9,359,5999,4,56,3,3,5,7,2,3,9,9

e IO
oo s w

4

In the figure AABC and ABDC are similar.

C
1200
pC b
BC=8.0
A AB =15.0 B
Then BD = ?
1 8.0
2 7.2
3 7.5
4 6.0
few v @7 & AABC 3R ABDC THET £l
[
(.."109
P D
BC=8.0
A AB =15.0 B
dd BD = ?
1. 8.0
2.4 T2
3. 7:5
4. 6.0
Al
1
A2y
2
A3 3

2.0




Objective Question
17 704017

Objective Question
18 704018

A4

Two cylindrical candles have unequal heights and diameters. The shorter 20
lasts for 13 hours and the longer for 9 hours. They are lit at the same time and
after 5 hours their heights are the same. What is the ratio of their original
heights?
1 152
2 13:18
3. 0:13
4. 5:3
&Y SRR AASET A IS T IE e qur 3mEa g1 S arelr 13
U¢ d% Joddl & AR ST arell 9 §¢ d% Jddl gl 3v¢ U & §HT W
ST ST § AR 5 €el & 9ard 3o FAisdr Ud §A @6 S gl
3T H FarsAr H JeIUTeT T 87
1 1:2
2. 13:18
3. 0:13
4. V5:3
Al

1
A2y

2

3

4

2.0

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

1. 4

2: D
3. 6
&, &

T g1 gfafes 3= & @e 3R sredr & oas & 389 gga @ & &
IfE 98 T e ¥ AR A ¢ o oo 8 et 7 X Sl &1 I 7%
ar st @ 3R FA § A oo F A are AT i FEq §

1. 4

2. 5
3. B
4. 7




Objective Question
19 704019

Objective Question
20 704020

A2
A3

Ad

The following 13 observations are molecular weights of 13 compounds (in 20
amu):
65,61,63,65,61,60,65,83, 65,84, 61, 65,62
Which of the following is true of the molecular weights?
1. Mean = Median < Mode
2. Median < Mode = Mean
3. Mode = Median < Mean
4. Median < Mean < Mode
A & ¥ 13 vetor 13 IR & 3nfPas 9R (amu s1S A) §
65,61,63,65,61,60,65,83, 65,84, 61, 65,62
Ifas AR & fov AF=feaf@a & & Filq-ar a3 g2
1. AT = ATfegaH < TgeTh
2. AIfegeT < ol = AT
3. agorF= AT < ATET
4. ST < ATEYT < SRR
My
1
F
2
aE
3
fha
4
2.0

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

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

FHIOT 3% — 37 = 3* W AR | 36 FAOT F g x IR y F qUilh

g W
1. AIT A x >4,y > 4

PO o

2. FICEHRAEx>5y >3
3. WICRWAEx>6y>2
4. THG AGT g




iAl
{\2
{\3
{\4

Objective Question

21 704021 g 3.0 0.75
Consider the following subset of R:

U={xeR:x*-9x +18<0, x2-7x +12 <0}.

Which one of the following statements is true?

i infU =5.

> infU = 4.

3. inf U = 3.

4. infU =2.

R & foe=t 3udeeay X fAuR

U={xeR:x*-9x +18<0, x2—-7x +12 <0}.

o= HYUAT 7 J Pl TTHI 87?2
1. infU =5.

2. infU =4.

3 inf U = 3.

4. infU =2.

1

2

3
Aty

4

Objective Question
22 704022 oo 3.0 0.75
Let X be a non-empty finite set and
Y = {f~1(0) : f is a real-valued function on X}.
Which one of the following statements is true?
1 Y is an infinite set.
2 Y has 2! elements.
3 There is a bijective function from X to Y.
4

There is a surjective function from X to Y.




A & x v 3Rad IRfAT aogeag ¢ aur

Y ={f1(0): f, X W &S adids A arell Held g}
f@FT FU=Ar # @ FleaT @1 I g7

1. Y O I3OR@AT aqead g

2. Y & 2¥ 359a gl

3. XUY H TH UHPI oK o gl

4. XAY H TH HORI Fod gl

My
1
")
2
"
3
4
Objective Question
23 |[104023 Consider the following infinite series: 30|07
Sm(:;?_: 2. s Z log(1 + n—lz).
n=1 n=1
Which one of the following statements is true?
1 (a) is convergent, but (b) is not convergent.
2. (a) is not convergent, but (b) is convergent.
3. Both (a) and (b) are convergent.
4, Neither (a) nor (b) is convergent.
At 31eia ARt ) IaR i

— sin(nm/2) - 1
(a)nZl e (b);log(1+ .

T FYET A A T aTETB?

1 (a) 3T & AfeheT (b) HTHARY T &

2. (a) AT 7T § Qe (b) HTFER

3.  (a)@r(b) AT IFTHTRT E

4.  Sdr(a) ¥RERXE IR TE (b) IHAX T




Objective Question
24 704024

Objective Question
25 704025

A4

Consider the sequence (a,),»1, Where a,, = cos ((— 1)”“2—ﬂ + %) Which one of
the following statements is true?

1. limsup a, = ?
n—=oo

2. limsupa,, = 1.
n=+oo
. 1

3. limsup a,, = 5
n=—+oo

4, limsup a3, = 0.
n—=oo

ITFH (An)pzy R AR H, Tl a, = cos (15 +77) B
P FyAr A Y Fla aracT ?

. 3
1. limsup a, = £.
n=—+oo 2
2 limsup a,, = 1.
n=—+oo
. 1
3. limsup a,, = -
n=+oo 2
4, limsup a3, = 0.
n=—+oo
Al
1
A2y
2
A
3
Ay
4

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

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

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

4 f(1/2) = 0.

3.0

3.0

0.75

0.75




A & f:R > R THh VAT 3dholad ol ¢ dlieh f ddT SH% 3fdshdel [
F [0,1] # FS 3AMAS YT 781 &1 fovest Fyat A @ FlaT @1 d 7 872

1. [01] # f F8f o 7ET grerm ¢

2 [0,1] & f & 38 & e+ IRTAT LT B

3. [01] & f & a3 €

4.  fAR)=o.

Objective Question

26 704026 30 (075
Let f(x) be a cubic polynomial with real coefficients. Suppose that f(x) has

exactly one real root and that this root is simple. Which one of the following
statements holds for ALL antiderivatives F(x) of f(x)?

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

nﬁ%f(x)mmgwhﬁmﬂéﬁmagﬂaﬁlmﬁﬁ:f(x)ﬂm
Tk aidfas Hd § aUT g A W g1 f(x) & Tl gfd-3raserait F(x) &
AT & FUaAT # & FiA a1 TcF 87

1. F(x) % T TF ddias 7o ¢l
2. F(x)& Fd IR dadiEas qA &
3.  F() ¥ s & 3R o aafas 7 &
4.  F(x) @ 31f0% & 30 v arafas Jq ¢

Objective Question
27 704027 3.0 0.75




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

is true?

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

2. Let A be the real matrix 31] g) Then there is a matrix B with integer

entries such that AB = [,.

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

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

§H nx n dcaAS HeGg # [, ¥ Afdse o §1 ot Fu=t & @+l @
g 87

1. & A T 3 x2 adlds 3egg § TUT B Teh VAT 2 x 3 aFdidesh
3eqg & & BA=1, 8, 99 AB = I; gl

2w % A awatas ege (0 0) #1 aw i sRfedt & o ta
3Tegg B g TR AB = I, B

3. A® 2/6z # sRafed aren ey (3 1) AR @@ z/6z 3% sfafed
aTelT Ush UET 377egg B BeW fF AB =1, gl

4. A A TH YRR 3x3 Reolaregg &, a & dar adfas 3regg B
g 5 AB =1, &I

{xl
fxz
fx3
f\4

Objective Question

28 704028 ‘ 30075
Let A = (a;;) be the n x n real matrix with a;; = ij forall 1<i,j <n.lfn >3,

which one of the following is an eigenvalue of A?

2
3. nn+1)/2
4. nn+1DEn+1)/6




Objective Question
29 704029

Objective Question

mﬁ%A=(ai_j)ﬂﬂTnXRﬂlﬁﬁ$3W%aﬁym1gi}jgna;ﬁ:m'
a; =1 ¢ I n=3 ¢ q@ Aea # § 4 71 16 FWEATE FF F A
1. 1

2 n

3. nn+1)/2

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

Which one of the following statements is FALSE?

1. The product of two 2x2 real matrices of rank 2 is of rank 2.

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

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

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

FF T FUAT H F i G IAT 87

1. FIfE (rank) 2 F 2T 2x2 TFATAF 3MYEl & UG HT FIE (rank) 2
gIer &l

2 FIfE (rank) 2 F & 3x3 ARFAfAS TYEl & IUTAHS I FHIfE (rank)
s @ 3 2 g &l

3. FIfE (rank) 2% & 3x3 AFAfASH 3MSYEl & IUTAHS HI FHIE (rank) F

" &HA 2 g gl
4. FIfE (rank) 1 & &Y 2x2 IRATAF TRl HT IOTAGA Y+I-3TTE &
el gl
Al
1
A2y
2
A3
3

A4

3.0

0.75




30 704030 3.0
Let A be an n x n matrix with complex entries. If n = 4, which one of the following
statements is true?

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

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

¥ All eigenvalues of A are real numbers.

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

A & A afFas afaftedl &1 #15 nxn Mg &1 IR n> 48, a9 e
FUAT # A PlT A TI 87

1. A#HCFH PG AR R suwaAfe 76 2

2. A$CHn-3 FaEr & S [ 3ggAfee

3. A% § 3ffeeiOe A adafas @Ead g

4. A2 F C FHn-1 Q@A fr A AR 3ygaAfce 787 8

Ay
1
A2y
2
A
3
My
4
Objective Question
31 704031 3.0

Let (—,—) be a symmetric bilinear form on R? such that there exist nonzero
v,w € R? such that (v,v) > 0 > (w,w) and (v,w) = 0. Let A be the 2x2 real
symmetric matrix representing this bilinear form with respect to the standard
basis. Which one of the following statements is true?
1. A2 =0.
2 rank A = 1.
3. rank A = 0.
4 There exists u € R?, u # 0 such that (u,u) = 0.
A F R? W (—,—) T T §ATAT Gaif@s &9 § Gaes v 0 s
v,weR?2 & F& (v,v) > 0 > (ww) T (v,w) = 0% AR & AFF IUR F
e A 30 gai@s ¥ @ gfafaftcs s amer 2 x 2 areafas @afAg
Iegg A ¥ e st # @ T @ ey 27
1 A2 =0.
2 Fife (rank) A=1.
3. Fife (rank) A=0.
4 W ueR?,u+08 5w T (wu)=0 &l

Al

0.75

0.75




A2

A
3
Ay
4
Objective Question
32 704032 2-10 3.0 0.75
Fora e R, letA, = -1 2 —1 ]. Which one of the following statements is true?
0-1a
1 A, is positive definite for all a < 3.
2 A, is positive definite for all a > 3.
3 A, is positive definite for all a > —2.
4 A, is positive definite only for finitely many values of a.

2-10
aeR#ﬁnmﬁﬁ:Aa—(—uq)%lﬁmmﬁﬁﬁaﬁmmm%’?
0-1a

1. @M a<3 & AT 4, varcas [AfREa g
2. @ a>3 & T 4, gacHs @ARaT g1
3. @THa>-2F QAT 4, varcas [ARET £
4. W oS5 RU 4, vaTcAs ARaa &, & e oA g

{xl
fxz
fx3
fx4

Objective Question

3|70 Let H = {z € C : Im(z) > 0} denote the upper half plane and let f:C - C be 30 073

defined by f(z) = eZ. Which one of the following statements is true?
1. f(H) = C\{0}.

2 f(H) n H is countable.

3. f(H) is bounded.
4

f(H) is a convex subset of C.




Objective Question

34

704034

A F H={z€C:Im(z) >0} I Y FAdA H AfEse Far g aur A
fF f:C>C & f(z) = e garr aReniNa fFar aam g1 e syar & 8§ Si9
@ /T 8?2

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

2. f(H) n HIvE™T gl

3. f(H) RSy B

4. CHf(H) UH 3HGAT (convex) 39aHIY ¢l

Al
A2
A3

A4

3.0
Let f be a meromorphic function on an open set containing the unit circle € and

its interior. Suppose that f has no zeros and no poles on C, and let n,, and n,
denote the number of poles and zeros of f inside C, respectively. Which one of
the following is true?

1 =) Lar=n—n+1
2. ﬁfc (Z’?! dz= no— n, —1.
3. ﬁfc%dzzno—np.
4. ﬁfc (Z’?! dz = n,—

et &5 g% god € IWT WS IHA: I AT FA arel U fagd TH=AT
WA TR Fod Sl AA P f R C WA P e s v an &

IS ga (pole), FuUT € & M f & yat 3 YA H FEA FAA: n, 30,
LA AT mEm

1 ﬁfc(zz—?ldz=n0—np+1.
2. ﬁfc(zz—?dz=no—np—1.
3. ﬁfc (Z—?dz= M= Ty
4. ﬁfc (z::’ dz = n, — ng.

Al

A2

0.75




Objective Question
35 704035

Objective Question
36 704036

A3

Ad

Let f: C — C be a real-differentiable function. Define u, v: R? -» R by
u(x,y)=Ref(x+iy)and v(x,y) = Imf(x +iy), x,y € R.

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

1 For ¢y, ¢, € C, the level curves u = ¢; and v = ¢, are orthogonal wherever
they intersect.

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

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

A F f: C - C T aEIR_AF-IaFHoT BT &l u,v:R2> R F v,y € R
F T u(x,y) =Re f(x +iy) @M v(x,y) = Im f(x + iy) SaRT GRHAT™T F|

A & Vu = (uy,u,) S0t & Afdse atar 81 e & & @i @
3TETHd: T §7

1. . qeCH AU, MR M TR ITF u=c,Tv=c, a3 & &,
GUEEZEICR

2. S foeg W Vu-Vw=0%I

3. AR BE adT RARF ForT §, A9 T g W Vu- Vv =0 B

4. A 9AF Aeg W Vu-Vw =08, a9 f T §aF dANF FoleT g

Al
A2
A3

Ad

3.0

3.0

0.75

0.75
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How many roots does the polynomial

z100 —5023° + 40z + 6z + 1

have in the open disc {z € C: |z| < 1}?

1
2
3.
4

SgUa

=2

100
50
30
0

2100 — 50230 4+ 402'° + 6z + 1

& faga afsher {ze C: |z| < 1} & fhaa 7 872

1

ek I

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

true?

1.

2
3.
4

100
50
30
0

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

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

50 frenfdrat fr frad off mem H, few e F ¥ #lF W FOwEa: e 2

1.

2

Al

a1 frfiat &1 S=AET T o 2
U A & FH ¥ &HF u= it & seamte o &

T\ FS AE &, owd FH ¥ FF um Tt & seatea
g &

gt TF FEET (FFad ¥ ) & ST &H ¥ w25 Tt @
HAeAfed e g

3.0

0.75
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A2

A
3
Ay
4
Let G be any finite group. Which one of the following is necessarily true? >
1. G is a union of proper subgroups.
2. G is a union of proper subgroups if |G| has at least two
distinct prime divisors.
3. If G is abelian, then G is a union of proper subgroups.
4, G is a union of proper subgroups if and only if G is not cyclic.
e & ¢ w5 aRfAa w9 §1 e 7 @ ia-ar smaasa: ' 82
1. G 3fa 3vaegl @ afFaae gl
2. G3RT 3uwg F AFAGA § AR |G| F FA F FA A BT nemsT
A T
afg ¢ 3mael §, a9 ¢ 3T 3Twegt # wfewe g
4. G 37T 3UwIEEl 1 FFEA § I IR Faa e ¢ THT AL &
Ay
1
2
ok
3
4
3.0

Which one of the following is equal to 137 + 237 + 337 + ... + 8837 in Z/89Z ?
1. 88

2. -88

3. =2

4. 0

7/897 & fAFT & @ ®lT & 137 + 27 + 3% + ..+ 88%7 F TR &2
1. 88

2. -88

3. =2

4. 0

0.75

0.75
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Consider the field C together with the Euclidean topology. Let K be a proper

subfield of C that is not contained in R. Which one of the following statements is
necessarily true?

1. K is dense in C.

2 K is an algebraic extension of Q.

3. C is an algebraic extension of K.

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

oS wifeAfaehr arel 819 ¢ W fGuR 1 A 6 ¢ #1 3R 3987 K §
S R & 3afdse a8 &1 e 2= & O Fi9 a1 3adsd: I3 8§87

1. C# K |9 ¢l

2. K& Q & & & gl

3. € &7 K & el fJear §

4. K @ Jafdse F& arer ¢ F F99 ST §9d 398 &1 gt

Al
A2
A3
A4
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Let f: R - R be defined by
(1 —x)?sin(x?), x € (0,1),
fl)=
0, otherwise,
and f' be its derivative. Let
S={c €ER: f'(x) < cf(x) forall x € R}.
Which one of the following is true?
1: S§=0
2. S # @ and S isaproper subset of (1, 0)
3. (2,)isaproper subset of S
4. Sn(01) =0
AR f: R=R &
(1 —x)?sin(x?), x €(0,1),
f(x)=
0, HeadT,
canT aReTa fRam 9T § 9UT 7 SHHT HdhorS ol Al
S={c eR: f'(x) < cf(x) T x € R & AT}
g T 7 ¥ Pl @r T &7

1. §=4
2. S+ 0 gaus, (1,0) & 3 96T ¢
3. S & & 3fua 3uEHead (2,) gl

4. Sn (1) # 0.

Objective Question
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The smallest real number A for which the problem
-y"+3y=4, y(0=0  y@=0
has a non-trivial solution is

1. 3

2
3. 4
4




Y DI arEdfas @& A Sas o gaan
-y"+3y=2, y(0=0 y@#=0
F Th HJeO & &, Hiad A &7

1. 3
2. 2
3. 1
4. 4
Al
1
2
3

A4
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The following partial differential equation

4 2%u 2%u r d?u ou du 2y

X ﬁ—ny

axdy Y or ax dy
is

1. ellipticin {(x,y) € R? : y > 0}

2. parabolicin {(x,y) ER?: x>0, y > 0}

3.  hyperbolic in {(x,y) € R? : xy # 0}

4. parabolicin {(x,y) € R? : xy # 0}

FT 3R g AT

a%u %u . 9’y du du 9

PR s e
1. {(xy)ER?:y >0} # g ¥l

2. {(x,y)ER?*:x>0, y>0} H Raad* gl

3. {(x,y) €R?:xy # 0} & AARTAAS |

4. {(x,y) €ER?: xy # 0} § Raa A+ &I

x2

Al
A2
A3

A4
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Consider the Cauchy problem for the wave equation

a%u a%u
T _ax2:0' —co < x < 0, t>0,
('iz) x*0
—Je X</, ’
u(x,O)—[ ; p

aa—j(x,(})zxe‘xz, x ER.
Which one of the following is true?
1. tli_’rgu(s,tjzl
2. tli_)rgu(s, t)y=2
3. limuG0) =3

4. rlim u(5t)=0

TET GHERTOT
d%u a%u
o ﬁ:;{) —co < x < 00, t>0,
u(x 0)_ E( Xlz x:#o,
b : x=0,
du

—(x.(})zxe'xz, x ER,

¥ foT skl gaEr W AR | &F & § Fi9 ar g 2
1. limu(50=1

2. tllrgu(S,t)zZ

1

3. tli_)rgu(S, ) =

4. tli_)TDu(S, ty=10
éAl
fxz
A3

A4

3.0

3.0

0.75

0.75
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Using Euler's method with the step size 0.05, the approximate value of the solution
for the initial value problem

dy
—_= 3 2 1, 1_1:
] yox+2y + y(1)

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

1. 1.50
2. 165
3. 125
4. 115

"I (step size) 0.05 mmﬁﬁiﬂwm?mmm

dy—,,"S 2 1 19:=1
a_ x + y+:y()_

& FHUA FT x = 1.1 W IFAMAT A § (EHAAT & & TAA Th):
1. 150
2. 165
3. 125
4. 115
ATy
1
A2y
2
3
4

The cardinality of the set of extremals of

1
ﬂﬂ=f(yfm,
0

subject to

1
yO =1 yw=6 [ ydc=3

0

is

1 0

2. 1

3. 2

4.  countably infinite

3.0

0.75




y(0) =1, y(1) =6, [ ydx=3 F 3tha

G
Iyl = f )2 dx
0

ﬂ;amaﬁﬂ?agmaﬁrmm-ﬁw%

1. ¢
2.
g5 2

4. IUEERE: IORMAT
Al
A2
A3
A4
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The value of A for which the integral equation

1
y(x) = lj xZe*tty(t) dt
0

has a non-zero solution, is

4
1
1+e2
2
2
1+e2
4
o
e2-1
2
4.
e2-1

A T AT S8 T GRS GATROT
i |
y(x) = lj xZe*tty(t) dt
0
F Pl LCAR FAM &, T &

1. 1;:2

2 1j:2

5 ez’*_l

4. ef_l
Al
1

A2

3.0

0.75
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A3

Ad

Let g denote the acceleration due to gravity and a > 0. A particle of mass m
glides (without friction) on the cycloid given by x = a(8 —sin8),y = a (1 + cos 8),
with 0 < 8 < 2m. Then the equation of motion of the particle is

1. (1-cos6)f +5 (sinB)(6)> — L sinf =0

2a

2. (1-2cos8)f + (sinB)(6)2 —g sinf =0
3. m(1l—2cos8)d + (sin6)(6)2 +§ sinf =0

—Zsing=0

a

4. m(1-2cos0)d + ?(sin 8)(6)?

A % g I caRoT H AfEse #ar § 9> a > 08| geFHAT m F TH
FT0<H<2m & HY x=a(f —sinf), y=a(1+cosf) aRT U T =kl
R fAufia (faar avor) gar &1 a9 For v A FT FHRT §

L sing=0
2a

1. (1-cos6)f +5 (sin6)(6)? -
2. (1-2cos8)d + (sin6)(6)? —f sin@ =0

3. m(1-2cos8)d + (sin6)(6)2+<sinh =0

a

4. m(1-2cos8)d + ?(sin 0)(6)? —g sinf =0

Al
A2
A3

A4

3.0

3.0

0.75

0.75
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Let (X,Y) be a random vector with the joint moment generating function
2 3

3 1 t 5 t 2
Mey(tut) = (3 +5€%) (S+ze),  (tut) €R

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

1 1581
3456
1875
2; =
3456
125
3 o
3456
3331
4, —
3456

A 6 (X,Y) T Trefeos | & Srae §g+d 3T STk Foted

3 1{‘2 1t3 2
Myt = (3 +7¢4) (S+ze) . @ut) €R
T A PX+2Y> 1) T F aUeT ¥

1 1581

3456

1875

e =

3456

125

3. —

3456

3331

4. ==

3456
ALy
1
A2y
2
A3
3
Ay
4

3.0
Let X,,X,, ..., X, ... be a sequence of independent and identically distributed

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

0, ifx <5
E= {1 —e5 %, ifx>5"
Define Y, = min{X,,X,, ..., Xp}, Z,=vn(¥,—5), n=12,., and let Zbe a

standard normal random variable. Then which of the following statements is true?

1. 1imP(1<Yn<§)=1

n—oo Z
P
2. Y,2>5asn - o

d
3. Zy—>Zasn— o

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

0.75
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A & X, Xy, . Xy, ... TG TR S FoAa (cdf)

B 0, gigx <5
o0 = {1 —e5%, JgRx =5

gl TacAd: AT (iid.) IECEd W H TF ITHA &l

I ¥, = min{Xy, Xy, ... Xp}s Zn=vn (Y, —5), n=12,.., & Z NS AGH
JHHAT qrefeos | g, a9 @ed st # 9 a1 a3 82

1. limP G<Yn<§):1

2. Ynisaﬁ'n—»m

d
3. Zy—= Z3Adn—

4. lim P (1<Z,<2) =®(2) —d(1), @I Z & cdf F () @RI Afese

n—oo
T T g
o)
1
2
A3
3
Ay
4

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

0 1 2
ar: 21
3 3 0
Pi=ald L
2 2
2\0 0 1
Let P = ((F;E.“))) be the n-step TPM. Then which of the following statements is
true?
1. limPM=1

n—»oo

2. The unique stationary distribution of the chain is given by G% 0)
3. {1, 2} forms a closed set of states

4. limpPM=1

n=—»oo

0.75
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T @A Alefd FEar W AR FH Ges v ufa s@fte {0,1,2) & a
HHAUT WIRAHT gy (TPM) foie=t &

2
0
0

o

I

=
= L L =]
= e

1

At P = ((Piﬁ,“))), n-ERoT TPM &1 a9 e syat & @ #la @1 a7
87

1. limP™M=1

n—»oo

2. HTe F IERAET T deat (3,3,0) q@nr @ aww g

2
3. {1,2} 3aEAm3t 1 HHTUT HIA gl

4. limPP =1

n—»oo

Al
A2
A3

A4

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

11
12

1. PX>9) >

11
2 P(X<9) = -
32 11
3. E(x-3=2Z
4 12
11 . 11
4. ~ X ~ Poisson (E)

ﬂTﬁ'ﬁ?X~PoissonG) gl g9 @9 FyET # ¥ Fi9 G g7 g7

11
1. PX>9 ==

11
12

2. P(X<9) >

3. E(X—i)zz e

12

4. 19—1 X ~ Poisson (%)

3.0

0.75
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A3
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LetX,,X,, .., X¢ be arandom sample from a gamma distribution with the probability
density function

.;14
— p=dx .3 g
fdp ={g e * 1fx>0,
0, ifx<0
where 4 > 0 is unknown. Let T = ¥£_, X; and ¥ be the uniformly most powerful test
of size a =0.05 for testing null hypothesis Hy,:A =1 against alternative

hypothesis H;:A>1. For any positive integer v, let yZ, denote the
(1 — a)t" quantile of y2 distribution. Then the test 1 rejects H, if and only if

1
1. b Xiso005
1
2. T< 5 Xas,095
1
3. = 3 X34005
1
4. T< 5 X34,095
A T Tifshar geica werst
)Lrlr
— a—AX 3
=g T x>0

0, afgx <0
arel AT §eaT A Xy, Xy, ..., Xg IS Tefeos ufaesl § S| 1> 0 37Ad g1 AW
&F T=30,X ¥ au PRt aREeu Hpd=1 # dsfous aiEedsr
Hy:A > 1 & 3%y qdieor aXa & T AT « = 0.05 T TH-HAT: AFddH
qEToT | gl A F xZ, T o tereHs quites v & fAT 2 ded F (1 - a)at
e @Afdse a=ar &1 d= glieror ¢ aRFeuar H, Fr asi 3R Faa Tsh
IEHHR FEM

1.2
1. T= 3 Xa80.05
AL
2. T< 3 Xa8,095
i %
3. T 23 X2400s
7 .2
4. T <3 X21095
ALy
1
A2y

3.0

0.75
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Forn = 2, let €4, €, ..., €, be independent and identically distributed (i.i.d.)
N(0,g?) random variables and

Yi=ia+i?a®+e¢, =y [

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

1. (ZL.Y. ZL,idY, 2,29
2, CEL YR8 2P )
2 il X1
4 Eis Y X, 1Y)
n=2 % fau, A= &F €, ¢y, ..., 6, TaaTa: GAGfeT (i.i.d) N(0,0?) TESH
W E aur
VoStadiatte, I=0wgn
SR 0> 0da € R 3AT Oad &1 a9 @ & & (a,0) F 0
BgFAa: Jfouss gaied yfdedsr 872
1. (ZLY XY, SR, 20
2. (IR DL, XL, V)
3. (BF i, Xr, P00 )
4 iz Yo T iY:)

1
2
A3
3
Ay
4

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

_jex%t mex<i
o= { 0, otherwise ’

where 6 > 0 is an unknown parameter. Then which of the following is the
uniformly minimum variance unbiased estimator for % ?

b
1. —2¥nX
n
2. _E;‘;lln)ﬁ
n-1
3. _E{;III]XE
2
4. _; izllnXi

n>2 & fav, A= fF offear gaca weaa

x?1 0<x<1
) :{ *
f(x16) 0 3T

ma‘faiazrz-’rxl,xz,...,xnaﬂ‘éuﬁ%qﬁaﬁﬁ,aﬁ9>owmm
¢l ag ; & QU e # @ Fla @1 wF-wAE; FgHan FEoT It
3HTeholeh &7

1
1. —23n,InX
n
2 i
n-1
% _Z{l=1|nxi
4 Y™ InX,
: —=Xie InX;
Al
1
A2,
2
A
3
Ay
4

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

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

3.0

0.75
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AR 38To W T 31 : WiR¥dar p 58T p € (0,1) §1 Bk & 25 SR
AT § ¥ 387N el ¢ e 10 SR RAd rar @1 gdeest Beta(5,5) adm
afdid I gIfel Bl & A9, p FT S ITholh

1.

i Nk njw N w

Al
A2
A3

Ad

Consider a linear regression model ¥ = a + fx + &, where a and 8 are unknown
parameters, and ¢ is a random error with mean 0. Based on 10 independent
observations (x;,y;), i = 1,...,10, the fitted model, using OLS is

9 =15+08x, i=1,2--,10.

1 & 1 &
Suppose that }El(yf—ﬁ }glyj) =5and 1'121(96:—5 }Elxj) =i

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

1. 0.74
2. 0.83
3 0.77
4, 0.84

3.0

0.75
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IRT gAEHIUT Az YV = ¢ + fx + ¢ W AR HL, &l o T g AT WA §
au ¢ aeRos I ¢ Smar e o §1 10 T@aT weow (x,,y), i = 1,.., 10,
& AU U, OLS &1 IYAN i gU FEfST Al ¢

$;=15+08x, i=1,2,..,10.
i 2 2 2
et B 51 (v - 5 2fhyy) =5 B (n-52fhy) =6 ¥ @@
fEruier FEMiTeT qune (TR R?) (SFEd & d1g &1 TATE! de feided
FI TT) F AT &

1. 074
2. 083
3. 077
4. 084

1

2
A3

3
Ay

4

3.0
Forn>=p+1, let X;,X,, ..., X, be a random sample from N, (#- E), uERPandXis

a positive definite matrix. Define X = % YhoXand A=Y (XXX - BT. Then
the distribution of Trace(4X™1) is

1. W,n-15)
2 i

3 j

4 X(Zn—l)p

A N, (1,2) R Xy, X, ., X, TS ATETROH FAGH Y, SET peRP, n>p+ 170

I UF AR ARad g gl ?J%X=i2?=1£ia’“14=E?=1(&—@(&—XJT
§, d9 Trace(AX ) FIdcad e &

1. W,(n—1,%)
2 T

3. Ko

4 X(Zn-l)p

0.75
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A2
A3
A4
In a Latin square design, the degrees of freedom for the sum of squares due to

error is 42. Then the degrees of freedom for the sum of squares due to treatments
is

1 6
2 7
3. 8
4 9
farelr dfeer aot Bomsar & I & Fror @t & A & v w@EsT AR 42 21
a9 3UERT & HROT F@ & AET & fav w@asy e §

1. 6
2 7
< 8
4 9
Al
A2
A3
A4
Consider the linear programming problem:

Maximize z = 3x + 4y
subjectto x + y <12, 2x +3y <30, x +4y <36, x =0,y = 0.

Then the optimal solution of the given problem is

1. x* =6, ¥y"=06

2. %t =7, yt=Dh
3. xt=3; y'=8
4, x*=4,y*=8

3.0

3.0

0.75

0.75
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@ WA gRET

Maximize z = 3x + 4y

qUt, x +y <12, 2x+3y <30, x+4y <36, x>0,y >0 WA | a« &

I GATAT HTSCAA A &
1 xP=16, ¥y =6

2 ¥ =7; yi=>5
3. x*'=3;y'=8
4

xrEA4, yr=8

Al
A2
A3

A4

475
Let {A4,,},,=1 be a collection of non-empty subsets of Z such that A, n A,, = @

form # n. If Z = U,;5, A,, then which of the following statements are necessarily
true?

1. A, is finite for every integer n > 1.
2. A, is finite for some integer n > 1.
3. A, is infinite for some integer n > 1.
4,

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

e o5 2% 3o sumg=aal &1 A% T A, S TR EF m=n &
BT 4, n4,=0% T Z=u,., 4, ¢ JT B Fya & FiF T 3maTF:
T €2

1. A, 9% Wit n > 1 & fom ofifaa ¥
2. A, fFH quis n>1 & om offea &
3. A, fFH quis n=1 & o 3ufiifa &
4. A, Ucdd QU n =1 & o o (aRXfda ar sofitfEa) &

Al
A2

A3

0.00
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A4

4.75

Let x be a real number. Which of the following statements are true?
1.  There exists an integer n > 1 such that n? sin% = X
2. There exists an integer n = 1 such that n cos% > x.
3. There exists an integer n > 1 such that ne™ > x.
4. There exists an integer n > 2 such that n(logn)™! > x.
A fF x TF aredafas e g e syt A F T § a7 82
1. T QUi n> 130 996K § & n?sin= > x ¢l
2. T PiFn>138 5FR § & n cos> > x
3. UH PFn>150 TFR § Fne™ > x gl
4. UH qUNH n>2FH GFR & 6 nllogn)™! > x &
Al

1
A2,

2
A

3
My

4

4.75

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

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

4.  f need not be onto.

A 5 TF Tad B f:R-RSTIFR ¢ 6 T x,y e R & fav
If(x) = Ff)] =log(1+ |x—y]) Bl 7 ¥t # F FlT § T 87

1. f TaTHA: Thal gl

2. f T THEr BT TS AET &
3. f 3E—hd: TS B

4.  f T TSR BT HTETSH AT o

0.00

0.00
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A2
A3

Ad

Let f : [0,0) = R be the periodic function of period 1 given by

Further, define g : [0,0) - R by g(x) = f(x?). Which of the following statements

f(x)=1—|2x=1| for:x: €[0,1].

are true?

1

2
3.
4

T 3Madl B f: [0,00) » R 5@ 3madera 1 §, &t A ganr aRsnfRa

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

g is uniformly continuous on [0, o).

T ST &

x €[01] & AT f(x) =1—-2x—1].
WAl g : [0,00) > R & g(x) = f(x?) SaART IRHATNT foRam o= g1 et Fu=t

H Fld § T 87

1:

2.

[0,00) T f Tad gl
[0,00) W f TH-FHARAT: Tdd ol
[0,00) R g @A &l

[0,00) W g TH-FA: Fdd ol

4.75

4.75

0.00

0.00
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Let (f;)n21 be the sequence of functions defined on [0,1] by

= log( ! ‘2\/})

Which of the following statements are true?

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

2. (fy) converges uniformly on compact subsets of [0,1) but not on [0,1).
3. (fp) converges uniformly on [0,1) but not on [0,1].
4,

(fn) converges uniformly on [0,1].

A 5 (f,)py FoEAl T HGRA & ST [0,1] T

0 = riog 125)

T afenia ¥ Bea wuat & FlF @ 77 g2
1. [01] W (f,) faegar sfrafa & 2

2. [0,1) ¥ Ted IUFI=TAT W (f,) TH-TAES: AHART &iar & aferad [0,1)
9T T

3. [0,1) W (f,) Teh-HHTET: FFANT @ar & afere [0,1] o FE

4. [01] W (f,) Th-TaTeTd: HFART eaT T
{\1
5\2
f\3

A4

2 3 z 4.75
For a real number 2, consider the improper integrals

!_fl dx & _J’“’dx
ML a=or T

Which of the following statements are true?

1. There exists A such that I, converges, but K; does not converge.
2.  There exists A such that K, converges, but I, does not converge.
3. There exists A such that I;, K; both converge.
4

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

0.00
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T areafas @&ar A & AT, 31da FAmesdr (improper integrals)

g fl dx 5 _I‘”dx
WwWha-x» 24 A

R AR H| A7 Fu= & F Fi9 § 77 82

1. =% UEm A & T L 3R @ar &, afFT K, 3ifPaRa a6 g &
2. FS 0@ A § & K, 3EERa ear &, afee 1, e 7@ aar §
3. @A &Lk, e afRaia g €

4. FE @A FTa L IR T &k 3PIRT T §

1
2
3
Ay
4

Which of the following statements are true? 7

1. The function f: R — R defined by
Fei= {[x] sini forx #0,
forx =10
has a discontinuity at 0 which is removable.
2. The function f:[0, ) — R defined by

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

has a discontinuity at 0 which is NOT removable.

foo ={

3. The function f: R - R defined by

el/x forx <0,
el/C+1) forx >0

fe ={

has a jump discontinuity at 0.

4. Letf,g:[0,1] —= R be two functions of bounded variation. Then the product
fg has at most countably many discontinuities.

0.00
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T HYAT H & FlT & T 87

1.

Al
A2
A3

A4

For real numbers a, b, ¢, d, e, f, consider the function F: R* - R? given by

T ganT aRANT $elet f:R > R
f(x)z{[x] sin% x = 0FfaT,
0 x=0%faT

F AT 0 W o 3\dcT ¢ S 3997 gl
T garr aReNa wele f:]0,00) > R

_ (sin(logx) x # 0% AT,
& {0 x=0&faw
& AT 0 W s 3@dacy § S 39T A4 g
T ganT aRANT $olet f:R > R

_( eY*  forx <0, AT,
f(")_{ G+ forx > 0% AT
& faT 0 v cqfa-3ridcT B

A B f, g:[0,1] ~ RINTEY TR & & Foret §| T OB fg F
Il T §E&dr IS @ HOF JurET el

4.75

F(x,y)=(ax+by+cdx+ey+f) forx,y € R.

Which of the following statements are true?

1.

2
3.
4

F is continuous.
F is uniformly continuous.
F is differentiable.

F has partial derivatives of all orders.

arEdias @A a,b,c,d, e, f & T & & 30 Faad F:R? - R? ) AOR

N

F(x,y)=(ax+by+c,dx+ey+f), x,y € R & fau]

T HYAT H & HlT & T 87

1.

2.

F @ad gl

F T&-§AEd: Had ¢l

F 3a&ho=ig gl

F & |37 SIfedi (orders) & 3T 3idehelol &l

0.00
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For a differentiable surjective function f:(0,1) — (0,1), consider the function

F:(0,1) x (0,1) » (0,1) x (0,1) given by

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

1. F is injective.

2.  fisincreasing.

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

4. The total derivative DF (x,y) is invertible for all (x,y) € (0,1) x (0,1).

Ueh ghdaTd BT Bad f:(0,1) - (0,1) F AT,

F:(0,1) % (0,1) - (0,1) x (0,1) R FaR &Y I fAeiaa ¢

F(x,y) = (f(x), f(), x,y € (0,1).

g 9ds x € (0,1) & AT f/(x) # 0 §, a9 e U= 7 F Fid F TF 87
1. F uhar gl

2. fadAE gl

3. 93&=F (x',y") € (0,1) x (0,1) & foT, shael T (x,y) € (0,1) x (0,1) 5F
ghR & & F(x,y) = (x,y") Bl

4. @ (x,y) € (0,1) x (0,1) & T FoqUl 3Hasholst DF(x,y) FcshavNd gl

{\1
{%2
5\3
f\4
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Suppose that f: [-1,1] — R is continuous. Which of the following imply that f is
identically zero on [-1,1] ?

1. [ f@)x"dx =0foralln=>0.
2. f_ll f(x) p(x) dx = 0 for all real polynomials p(x).
3. [l f(x)x"dx=0foralln>0odd.

4. [ fe)x"dx=0foralln> 0 even.

A & f:[-1,1] > RITT & = 7 @ e ¥ a5 Ty Ferer a1 dar
¢ [-11] W F wdur =T 72

1. @ n>0% T [ fe)x"dx =08

2. @ arafew sgel p(x) & fw [ f)p() dx =0 ¥
3. W >0 WA & @w 1 fo)x"de =08

4. @ n>0 87 F @ [ f0)x"dx =08l

4.75
Let F be a finite field and V be a finite dimensional non-zero F-vector space.

Which of the following can NEVER be true?
1.V is the union of 2 proper subspaces.
2 V is the union of 3 proper subspaces.
3. V has a unique basis.
4

V has precisely two bases.

A f Fuss aRfAa &7 € aur v ve aRfaa e g @ax F-afeer @afe g
AT & @ Sl @ Fua w3 w78 @ ga?

1.V foregr 2 3 3uaateat &1 aFaeT gl
2. V Thegr 3 3a 3umATedr &1 afFmaa gl
3. V& YR IEfad gl

4. V& For & AR

Al

A2

0.00
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704073

A3

Ad

LetT : R® — RS be a R-linear transformation. Suppose that 475
(1,-1,2,4,0),(4,6,1,6,0) and (5,5,3,9,0) span the null space of T. Which of the
following statements are true?
1. Therank of T is equal to 2.
2.  Suppose that for every vector v € R, there exists n such that T"v = 0. Then
T? must be zero.
3.  Suppose that for every vector v € R5, there exists n such that T"v = 0. Then
T3 must be zero.
4. (-2,-8,3,2,0) is contained in the null space of T.
A fF T: R > R° Th RIWF FIROT g1 A 6 (1,-1,2,4,0), (4,6,1,6,0)
aur (553,9,0) f AEga 7 i g wAle g e Fy # @ Fl9 @ @7
87
1. THr AR (rank) 2 F =R T
2. IR uRAFT ERA v e R FRTC T FAS n g afh Tv=0 8, d& T2
e B ARl
3. I uRAFERUA veR® FRT T FAS n gafd Tv=08 aa 713
e B ARl
4. T YT FATE H (-2,-8,3,2,0) &l
N
1
2
A
3
Ay
4
4.75

Let X,Y be two n x n real matrices such that
XY=X2+X+1

Which of the following statements are necessarily true?

1. X isinvertible.

2. X+ Iisinvertible.

3. AN

4

Y is invertible.

0.00

0.00
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Aol 6 X, Y TH &l n x n aEdfae 3Tegg ¢ &
XY=X2+X+1I.
AT FU= § O ST F 9 TFd: G 87

1. X ghaAvig gl
2. X +IghAUNT E
3. X¥Y=¥YX
4. Y FchAYT §
1
2
3

A4

Consider A = B g] Suppose 45 — 44* — 743 + 1142 — A — 101 = aA + bl

for some a, b € Z. Which of the following statements are true?
1. @Ebh=8
o i o i
3. a+ bisdivisible by 2.
4. a>b.
A:[é ;]q?ﬁmaﬁ‘l A 5 gl o, b ez & AT
A5 —4A* —7A2 + 1142 — A - 101 = aA + bl

s dasaa o ?
1. a+b>8.

2. a+b<7?
3. a+bh 2 AT E

4. a>b.
Al
A2
§A3

A4

4.75

4.75

0.00
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Let A be an n x n real symmetric matrix. Which of the following statements are
necessarily true?

1. Ais diagonalizable.

2 If A¥ = I for some positive integer k, then 42 = |.
3. If A¥ = 0 for some positive integer k, then A% = 0.
4.  All eigenvalues of A are real.

A fF A FE nxn adfds FAMRT egg B BT FUeA F Bl &
ITaTHd: T 87

1. AR g

2. Ifg fordl wetremss quifer k & faw Ak =18, aa 42 =1 §I
3. g e ueiteRA® quites k & AT Ak =0 § dF 42=0 %I
4. A% Tl HfAarOs A aedfas &

Al
A2
A3

A4

4.75
Suppose a 7 x 7 block diagonal complex matrix A has blocks

0 1 Py f R | 0
0), (1), ( ) and 0 2mi 0 | along the diagonal.
& 0 0 0 2mi

Which of the following statements are true?

1.  The characteristic polynomial of 4 is x3(x — 1) (x — 2mi)3.

2.  The minimal polynomial of 4 is x2(x — 1)(x — 2mi)3.

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

A & 7 x 7 @3-fawor wfFas smegg AF et @3 €

B 2mi 1 0 '
), (1), ( )3#1'{ 0 2m 0 | R & e &
gg 0 0 2mi >

s FuET 7 @ Fi9 § I §?

1. A fAereroes TgIE x°(x — D(x — 2mi)? gl

2. A TS "gUE x%(x — 1)(x - 2mi)° ¥

3. 01,27 % fow a0 gaAfcedr fr [@Ame A 2,1,3 81
4. 0,1,2ni % foU fAceos grfseat $r AT HAw 2, 1,2 8

0.00
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Let A be a real diagonal matrix with characteristic polynomial 13 — 247 — 1 + 2.
Define a bilinear form (v, w) = v*Aw on R*. Which of the following statements are
true?

1. Alis positive definite.

2. A% is positive definite.

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

4. rankA=2.

AT & A fFcreos qgIG 2° — 22 — A+ 2 drel FI$ arEdfas AT egg
gl R? 9 & galf@F § (v,w) = viAw FY 9ReNT F| &F S 7 &
FiT F T 87

1. Agarcas ARaa gl
2. A% 4arcHF g gl

3. FREYAN veR® IR & &F (v,v) =0 Bl

4. HIfe (rank) A = 2.

iAl
i«z
A3
A4
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Consider the quadratic form Q(x,y, z) = x? + xy + y* + xz + yz + z%. Which of the
following statements are true?

L

2
3.
4

There exists a non-zero u € Q3 such that Q(u) = 0.
There exists a non-zero u € R? such that Q(u) = 0.
There exist a non-zero u € C* such that Q(u) = 0.

The real symmetric 3 x 3 matrix A which satisfies
X

Qx,y,2) =[xyz] A [y]
z

for all x,y,z € R is invertible.

glaardr AT Q(x,y,2) = x* + xy + y* + xz + yz + z> W fGaR H|
T FYat A ¥ FlaT F T T 82

Al
A2
A3

A4

FIS T AR ue QP& & Q) =0 2

IS 0T AR ueRPE F Q) =0 &l

s T R ueCGE F Q) =07l

aredfas FAAT 3x3 3egg 4 S @l x,y,z€eR F fAv
Q(x,y,2)=[xy21AE]

T HIT FAT &, FohAUTA

Let X be an uncountable subset of Cand let f: C — C be an entire function.
Assume that for every z € X, there exists an integer n > 1 such that f(™(z) = 0.
Which of the following statements are necessarily true?

1

2
3.
4

f=0.
f is a constant function.
There exists a compact subset K of C such that f~*(K) is not compact.

f is a polynomial.

4.75

0.00




A % C 1 UF IR ITEHIT X B, OUT f: C— C F$ FET d¥H
Gl ¢l A fF 9qF ze X F AU qUiF n>1 58 9 & & f™(2) =0 Bl
=T FUAT # ¥ i & TS TF 87

1. f=0.

2. [ U& 3R B gl

3. C ¥ UF Hed I9HHAT K 9 YR § B f1(K) Hed 78T ¢

4. [TH T L

Multiple Response
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LetQ, = {z € C:|z| < 1} and 1, = C. Which of the following statements are

true?

1. There exists a holomorphic surjective map f: 0, — Q,.
2.  There exists a holomorphic surjective map f: Q, — Q,.
3. There exists a holomorphic injective map f: Q, - Q.

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

AT F O, ={zeC:zl<1}aumn,=C & A= s § @ sl & a7 &7

1. #1% giaafafas sreed vfafs 0, - 0, B
2. H1g qurEAAfaE sresR gfafeT £:0, - 0, B
3. FIS PEAMACE Thd gfafaT £:0, - Q, §l
4. F$ qorEAARE A gfafl@ET 0, - 0, §
ALy

1
A2y

2
A3

3
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For an integer k, consider the contour integral I, = f|z|=1:_:dz- Which of the
following statements are true?

1. I, = 0 for every integer k.

2, L0k =1,

3. |Ix]| < |Iy41| for every integer k.
4

lim |[;| = co.
k—oml k|

2 4z | AR #Y| e wuat

z|=1zk

forelr quitsh k & T, Fegy @aH I, = |
A P T E?

1. 9% quiih k & fAw 1, =0 Bl
2. L+0fARK =1 ¢l
3. uAF ik k F AT || < |[eq] B

4. lim || = oo.
k=0

Al

A2

A3

A4

k
For every n = 1, consider the entire function p,(z) = X}, i—l Which of the
following statements are true?

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

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

3. There exists a sequence (z,) of complex numbers such that Airrc}olzﬂl = oo
and p,(z,) = 0foralln = 1.

4. Let S, denote the set of all the zeros of p,,. If a,, = gélqn |z|, then a,, — o as

n — oo,

4.75

0.00
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TEF n > 1 F R, W RARE 5 p,(2) = T = R FER H
T FUAT # @ FlT @ T §?

1.

Al
A2
A3

Ad

C & @l Hed IYHHTTA W Beldl H HThA (p,).y AT AR
Fold H Th-HHAG: AFART g gl

Tl n>1% U AT {2 € C:|z| < 2023} H p, FT TF YT ¢l

WIEAA AT FT HE ITHA (z,) 39 TP & & @l n>1 & v
r{m|zn|:m%mpn(zn):0 %I

A B p, F W G F wHeT F 5, ¥ e B aar g afx

a, =min|z| g, 9 a, = o T n - o
ZESy

4.75

Which of the following statements are true?

1

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

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

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

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

T HYAT # & FlT & T 87

1.

AL 6 G, T G, W8 IRTAT @ & [S=hr Ffe (order) |G, | AT |G,
IEHTST 81 a9 G, § G, W FAHIRAT =5 &

A fo6 ¢ P18 aRfAT @og 81 A & £: 6 > ¢ P8 wHg GAFIRAT 39
YRR & fF ¢ F 3 & 3OF gual A R Far gl av Tl x €6
F AT f(x) =x ¢l

A 7 G v IRMAT wop ¢ OwF For 3 3w § a9 el s &
AT ¢ #r FfE (order) p? Bl

foely ofr aRfAT 3 &g ¢ & F7 & FA d(|G)) 3IWHF &, ST d(m)
GART m & YellcHA® HTatehl $T T3t & RAfdse frar smar g1

0.00
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4.75
Let n € Z be such that n is congruent to 1 mod 7 and n is congruent to 4 mod 15.
Which of the following statements are true?
1. nis congruentto 1 mod 3.
2. niscongruentto 1 mod 35.
3. niscongruentto 1 mod 21.
4. nis congruentto 1 mod 5.
AA P neZsa PR § 5 a8 1 mod 7 & TAAY § 4 mod 15 ¥ & gaAAW
¢l A FueEt A @ il & w7 §2
1. 1mod 3 & &R n €AV g
2. 1mod35 & A n EAAW g
3. 1mod21 & &I n EAAN g
4. 1mod5 & AR n AV g
Al
1
A25
2
A
3
My
4
475

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

1. aisdivisible by 3*.
2. ais divisible by 2*.
3. ais not divisible by 48.
4. aisdivisible by 3°.

0.00

0.00




HeYg IOTT & HANA 2 x 2 YhANT 3H1egg, oo wfafsear z/9z & €, &
g # G ¥ 3 ffgw) afg ¢ Fr A (order) a § A et Fyat F F Fler
¥ T 2

1. a3 3* ¥ fOersT &1

2. aTgr2* ¥ Rersw g

3. aTET48 ¥ RarsT 7T B

4. q3IEI3° ¥ [usa gl

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

1. R is isomorphic to a subring of C.

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

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

A fF R=Z[X]/(X?+ 1), aUTy : Z[X] » R Fgr Aer-ufafas (natural
quotient map) &1 & FuaT F & FlF ¥ T §2

1. € & Tl 39gea @ R Jeamanl g
2. ToRAT 8fY 3175 WEAT p € Z F AT, Y(p) @RI AAD U R H TH
3T IoTSiEel gl
3. R# IAAA: IHSF IUTSAEl
4. Y(X) T@RT SAfAT IOTSTEell, R # Th A IUTSTael gl
Al
1
A2y
2
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Let f(X) = X2+ X +1and g(X) = X2 + X — 2 be polynomials in Z[X]. Which of the 7
following statements are true?
1. For all prime numbers p, f(X) mod p is irreducible in (Z/pz) [X].
2. There exists a prime number p such that g(X) mod p is irreducible in
(*/pz) 141
3.  g(X)isirreducible in Q[X].
4.  f(X)isirreducible in Q[X].
A & ) =X2+X+1aWgX)=X2+X-2, Z[X] # ar TgIa g e
FuAT A F T ¥ 7T 2
1. @ 3eve @t p ¥ AT (Z/pz)[X]ﬁ' £(X) mod p 3@USAT ¥
2.  FE O 3T T pIH TER & (Z/pz)[X] & g(X) mod p
3@usAT g
. Q[X] # g(X) 3@USAT gl
4. Q[X] & f(X) @A gl
Al
1
A2y
2
ok
3
fha
4
4.75

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

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

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

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

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

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

AAFw=eRE I FX)=X3-2€Q[X] & T QW f(X) F A==
8 FI K c € ganr g frar are, ot s suat 7 $la F a7 82

1. K& QW eal Hg TAAA g S; &l
2. K& Q(w) R Meal HHAg TAHI THE S; &l
3. K@ QW Mear §Ag Z/3Z ¥l

4. K Q(w) TR Meal TAE Z/3LE]

0.00

0.00
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Consider R? with the Euclidean topology and consider ©? c R? with the subspace
topology. Which of the following statements are true?
1. @?is connected.
2 If A is a non-empty connected subset of @2, then 4 has exactly one element.
3. @7 is Hausdorff.
4. {(x,y) € Q? | x* + y* = 1} is compact in the subspace topology.
FiFST FITEYThT arel R* T IYHATSE FEATIhl arel Q* ¢ R? W fauR
| 7T FUAT F T T T 82
1.  Q*Heey gl
2. FEA, Q*F TH INFT Ty 390HT g, A9 A H Hdo U Iaaqd gl
3. Q?EEEE B
4. {(x,y) € Q?|x2 +y? = 1} 3qmATee @ifeyfahr # ded &l
My

1

2
aE

3
Ay

4

475

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

1. LetAd; = {(x,y¥) € R? | x? + y? < 1}. Then for each y € p(4,), there exists a
positive real number ¢ such that (y — ¢,y + &) € p(4,)-

2. Let4, ={(x,y) € R? | x? + y2 < 1}. Then for each y € p(4,), there exists a
positive real number ¢ such that (y — ¢,y + &) € p(4,).

3. LetA4; ={(x,y) € R? | xy = 0}. Then for each y € p(43), there exists a
positive real number ¢ such that (y — ¢,y + &) € p(43).

4. LetA, ={(x,y) € R?| xy = 1}. Then for each y € p(4,), there exists a
positive real number ¢ such that (y — ¢,y + &) € p(44).

0.00

0.00




TF Holed p: R? > R FF p(x,y) = x @R IRANT HfS0| @rT a9 7 @
FlT ¥ T 872

1. TR A ={xy)eER?|x2+y2 <1} & & 9AF y € p(4,) & T F$ v
HATcHS qIEdideh H&AT ¢ 8N dlfeh (y — &,y +¢) S p(4;) El

2. TR A, ={(x,y)ER?|x2+y2 < 1}%, @ TAF y € p(4,) F faTw +:s o
HATcHS qIEdideh H&AT ¢ RN dlfeh (y —&,¥ +€) S p(4,) §l

3. TR A; ={(x,y) ER? |xy =0} &, A IAF y € p(4;) % faw S it
ATCHS qIEdideh H&AT ¢ RN dlfeh (y —&,7 +€) S p(4;) &l

4. T A, ={(x,y) ER?|xy =1} &, & IIAF y € p(4,) & AU FF T
HATCHS qEdideh TEAT ¢ gEN d1fh (v — e,y + ) S p(4,) &

ALy
1
A2,
2
A
3
Ay
4
Multiple Response
91 704091 4.75 0.00
Consider the problem
y'=(1-y)"cosy, y(0)=0.

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

1. J=R

Z. SN
3. J=(-11
4. K =[-1,1]
TEET

¥ = ({1—5")" cosy, y(0) =0
R fFaR | I 3faa & 3Rass Iwava # ] F 3@ FT aur g7ea &
g & IREX A K ¥ g &, af AT =T # § Fld & a7 87

1. J=R

2 K=(Lh
3. = =11)
4. K =[-11]

Al

A2




A3
A4

Multiple Response
92 |704092 475 0.00
Consider the following initial value problem

1
y =y+zlsin o), x>0, y0)=-1

Which of the following statements are true?

1. there exists an a € (0, =) such that xl_i.l‘;'l_ |[y(x)| = oo
2. y(x) exists on (0, ) and it is monotone

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

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

f@FT URfAs AT gAE

y =y +slsinGDl, x>0, y©=-1
R AR | & Fy= & § Fia F 77 82
1. F5 W a e (0, m)%ﬁ'&ﬂ?ﬁv}_@_ ly(x)| = o &l
2. y(x) & (0, o) W 3if¥dca § I Ig THGST (monotone) &1
3. y(x) F (0,00) W AT &, dfeheT Ig & IRy 8T B
4. y(x) F (0, ) W AT g, Afhad I IR IREY 7@l &

f\l
iAZ
i«s
A4

Multiple Response
93 704093 4.75 0.00
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Consider the initial value problem
x2y" = 2x%y' + (4x - 2)y =0, y(0) = 0.

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

1. ¢@) =16

2. 92)=2

3. ¢@(5)=25

4. ¢9@3)=3
IRFH® A AT

x2y" —2x2y' + (4x—2)y =0, y(0)=0

W AR A A &y = o(x) TS TFIHET &6 & S (1) = 1 F € Al
gl e Pyt & @ Fia & Ic7 &2

1. @) =16
2. @@ =2
3. ¢(5)=25
4. ¢(3)=3

1

2

3

Consider the Cauchy problem

du du
u; + 5_ 1- (ny)E RX(OJm):

u(x,0) = kx, x ER,

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

1. k=0
2 k=-2
3 k=4
4 K=l

4.75

0.00
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T il (Cauchy) @&FEAT

du du
U + g: 1, (x,y) € Rx(0,00),

u(x,0) = kx, xeR
W fFaR F, F@T k U aEdas uad gl @ F 3k & Fa 7= F @
FR & TR FAE FT R x (0,0) R NG S &8 872

1: k=0
2 k=-2
3. k=4
4 k=

1

2

3

Ad

Let B = {(x,y) € R?: x2 +y? < 1} be the open unit disc in R2,
dB = {(x,y) € R?: x> + y* = 1} beits boundary and B = B U @B. For 1 € (0, ),
let S; be the set of twice continuously differentiable functions in B, that are
continuous on B and satisfy
(g—i)z 24 (g—;)z =1,in B
u(x,y) = 0 ondB.
Then which of the following statements are true?

1: Si=10

2 =0

3. S, has exactly one element and S, has exactly two elements.
4

S, and S, are both infinite.

4.75

0.00




Multiple Response
96 704096

A 5 R? & B = {(x,y) € R?: x? +y? < 1} Taga g5 aferar &, Sradr
WA B ={(x,y) € R?: x2+y2 = 1} § AAT B=BUAIB &gl 1€ (0, ) & T,
A f&F 5, 3 Bl H FHAT § ST B R & IR Tdd: AHaho=d &, T &
B W ¥dd g 3R

(%)2 P i (g—;)z -1, BH
u(x,y)= 0, BIT,

&I 8 Fse WA 8| e FUel 7 @ T § T 87
1. S§=0
2. S,=0
3. §, % had U AT & IUT S, F FoIal 33T gl

4. S, @w S, a=r IAd gl

The coefficient of x* in the interpolating polynomial for the data
x | 0 ‘ 1 ‘ 2 ‘ 3 ‘ 4
gluj2]a[s [

is

5 e
3

5 L
2z

3. 2
6
"

g B2
6

4.75

0.00
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X | 0 ‘ 1 ‘ 2 ‘ 3 ‘ 4
AN NE
& forw ARkl sgue & x* 1 o §
1
1. ==
3
1
2. ==
2
5
3. -
6
i)
4. —=
6
Ay
1
A2y
2
A
3
Ay
4
Consider the initial value problem
L fey), y(xo) = yo,

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

V1 = Yo + Pky + Qk;,
where k; = h f(xq,¥0), k; = h f(xo + agh,yo + Bo ki) and P, Q, @y, By € R.

Which of the following statements are correct?

1. Ifag=2thenfy=2,P=7, Q=1
2. Ifpy=3thena,=3,P =2, Q3
3. Ifag=2theng=2P =3, Q=13
4. Ifpy=3thenag=3,P ==, Q=2

4.75

0.00




IRTAE AT FAEIT
Y F@n, v =0
W R #, @ v f [Beg (xo,0) B Iafdse & adf TF JAT W ar
IR ddd: Jasa=d gl 9 (step-size) T h Wg@mmm
AT T WiedAhe g T & fAC g@dl HIfE (order) Fr AT FT Tgell LRI
_ Y1 =Yo + Pky + Qk;
garr fear amr g, St
ki = h f(x0,¥0), k2 = h f(xo + @oh, Yo + Bo k1), TUT P,Q, g, By € R &l
AT FUEr # | FlT § G 8?2

1. AR q,=2% @@ f=2P=3, Q=1
2. WX P=3% a@a=3P=2, Q=1
3. u;RXa,=2% a7 f=2P=,,0=3
4. IREP,=3% @@a,=3,P=3, Q=2

Multiple Response

98 704098 4.75 0.00
Among the curves connecting the points (1,2) and (2, 8), let y be the curve on

which an extremal of the functional

2
iyl = f A+x3y")y'dx
1

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

1. (VZ,3)
2. (VZ,6)




g3t (1,2) @1 (2,8) # AT arel gl # y U QAT 9% ¢ O W Foleds
2
Jiyl= f A +x3y) y' dx
1

& U THA F 9ed fHAT A1 T &) a9 AT a3t A F Fle & T

W ghre
1. (¥Z,3)
2. (VZ,6)
22
3. (\/3_, %
23
4. (\/3_, o
ALy
1
A2y
2
A3
3
Ay
4
Multiple Response
99 704099 ; 475 10.00
Define

S={yec[0,7] : y(0) = y(m) = 0}
Ilflls = xrer}g)fcrllf(x)l, forall f€S

Bo(f,e) ={f €S : flle < &}
Bi(f,e) ={f€S:Ifllo + IIf ll < &}
Consider the functional J:S — R given by
Jy] = [{ (1= ")) ydx.
Then there exists € > 0 such that
1. Jly] <J[0], forall y € By(0,¢)
2. Jlyl<]Jl0], forall y € B;(0,¢)
3. Jlyl=]Jl0], forally € By(0,¢)
4. Jly]=]J[0], forally € B,(0,¢)




100

Multiple Response

704100

g T

§={y e ci{o,m] : y(0) = y(m) = 0}
Iflo = max (I, W fesF T
Bo(£,8) = {f €5+ IIfll <)

By(£,8) = {f €5t Ifleo + IIflloo < &,

IR A BT J:S » R AR &

Jvl = [, (1= (")) y2dx.

dd U UHT £ > 0 BRI dIfsh

1.

2.

| y € By(0,6) F AT /[y] <J[0].
|ty € B1(0,¢) &faw J[y] < J[o].

T y € By(0,6) F AT J[y] = J[0].
st y € By(0,¢) & T J[y] = J[0].

Consider the following Fredholm integral equation

1
y(x) -3 f txy(t) de = £(x),
0

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

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

2oex N

f(x)= xz—%
fix)=e*
flx)=2—3x

fix)y= x%—1

4.75

0.00
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704101

WSgIH AT (Fredholm integral) T#HHIOT
1
y) -3 [ ty@de=f@
0

W FaR &Y, S f(x) Heatd [0,1] W IRART W UF Fad Gl &1 ar
fC)F ToT @@ & & Fia @1 fAwey gg glaReaa aar § & IRied garhe
HHIFRIUT HT HH F HH Th & 67

1 f(x)zxz—i

2. Jlx)= e*
3 flx)=2=3x

4. Flo)=x~=1
ALy

1

A2,

2

A3

3

Aty

4

Let ¥ be the solution to the Volterra integral equation
*1
y(x) =e* +L i y(t)dt.
Then which of the following statements are true?
1. ym=(1+5e
2. ym=(1+%)e
3. y(V3)=(1+%)e”
4. y(\@) = (1 + 4?” eV?
A & y areew @A (Volterra integral) T#HIHOT
yoo e+ | T o
F FATY ¢l d9 5 Fy= & § Fl9 @ 97 872
1. y(1)=(1+§)e
2.y =(1+5)e
3. y(V3)= (1+F)e”

4. y(\/§)= (1+4?rr eV?

Al

4.75

0.00
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Multiple Response
103 704103

A2
A3

Ad

Let g;, g, be the generalized coordinates and p,, p, be the conjugate momenta,
respectively. Let a and b be such that

Q1= ¢q, Pi=ap, +16p,
Q2 = P2, Pr=12q, +bq
is a canonical transformation. Then which of the following statements are true?

1. aiEb? =2

2 a=b=2

3. a+bh=2

4 ag=T1 b="1

A fF gy, q, AU py, p, FAA: SAGHFA AGAF qUr Yol AT §, T a

JuT b 3H YRR g T
Q1= 4q, P =ap, +16p;
Q2 = p2 Po=2q, +bq,
T AT TIeaRor §1 e FueEt F @ a9 F 77 €

1. wspt =2

2. a—b=2
3. a+b=2
4. fa=dl.b =1
1
2
3
4

4.75

4.75

0.00

0.00
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Consider two groups, say G, and G, comprising of 10 and 30 patients, respectively.
Suppose that mean diastolic blood pressures of patients in groups G, and G, are
80 mmHg and 100 mmHg, respectively, and the corresponding variances are
4mmHg* and 2 mmHg?, respectively. Let X, S%, C and R, respectively, denote the
mean (in mmH g), variance (in mmHg?), coefficient of variation (in percentage) and
range (in mmHg) of the diastolic blood pressures of the combined group (the two
groups combined). Then which of the following statements are true?

. . . 1: —
(Note: For observations x;,x,,...,x,, variance is defined by = X =)

i l n
where ¥ = ~ Yj=1% )

1. X=95
2. §2=77

180
3. C > o
4. R >8

& WG G, UG, R TR Y Sas swaer 10 3R 30 #fr arfder §1 &= &
Gl G, dUG, A AYSH & AT HRIUeled IFAUT FAJM: 80 mmHg TUT
100 mmHg § TAUT 3o TROT AR 4 mmHg? TUT 2 mmHg? €| A & dgwcd
g (AT THgT F1 HgFd Wp) A RS Taardl § AT (mmHg #),
ST (mmHg? #), fA@Ror o (wfaRrd &) qAr (mmHg #H) IRIW (range)
HHAM: X, 52, CAATRE| a9 7T =T # & &l & Ic7 8§72

(feeaoft: 9atom x4, x5, ..., x,, & AT FEROT %Z}":l(xi — x)? carr aRenisa §

o

C P D R 1)

1. X=95
2.  S§2=77
3. >
4. R>8
1
2
Ads
3
Ay
4

4.75

0.00
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Let X be a discrete random variable with the support §= {-1,0,1} and
P(X=0)= % Then which of the following statements are true?

1. E(X) = 3
2. E(xH)=:2
3. EQxD=3

4. Var(X)> §

A & X UF 34dd IRfces =X ¢ S8 Aee S =(-1,0,1} & 9ur
P(X =0) =3 ¥l a9 et avaedl & @ Fla & w7 2

1. Ex) <2
2 E(x?) =2
3. E(Xp=:

4. Var(X)> §

Al
A2
A3

A4

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

1. PWF<whH ==

2. P(Wlx < W]_Y) =

II-\ b=

3. PWf<whH=2

N

4. P(Wlx < W]_Y) =

4.75

0.00
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A F (X(©): 6 =0} AT {Y(t):t =0} THAT IEHA & A =2 dTell aF T&ad

FARN carat 9fsRard (Poisson processes) gl A foh WX aur WY A

OfsRam3tt (X (6):t > 0} 3R {Y(t):t > 0} H n-J APTHA F TAET-FHIT &, &l n €

N ¥ d9 o Ul & @ Si9 @ a7 &2

1

2.

Al
A2
A3

A4

11
P(WZX < W3Y) = E

1
P(Wlx < W]_Y) = E

13
P(WZX < W3Y) = E

1
PWY¥ <Wy) = 3

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

P =)= (zxs)zé for all x € S;. Then which of the following statements are

true?

1.

2
3.
4

The distributions of X — 12.5 and 12.5 — X are identical
P(X<4) = PX= 22
Coefficient of variation (in percentage) of X is 20

P(X<49) = P(X> 20.1)

A R X U YW 3EOq ERoe W § fSwmer s Sy = {0,1,2,...,25) €
amwmxesxasﬁnp()(=x)=(2x5)l ¥ g9 e vt F FlF ¥ T

e

Al
A2

A3

7%

X —125JAT 125 — X & dead A 2
P(X<4) = P(X = 22)
X @1 foreor apones (widera #) 20 &

P(X<49) = P(X > 20.1)

4.75

0.00
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Multiple Response
108 704108

A4

Suppose X is a continuous random variable with probability density function

1 1
= S N —0 < x < o,
FO= cisme e L
Define
X kx=o0
Yy ={px;” '
0, ifX=0

Then which of the following statements are true?

1. E®¥)=0
2. P(Y>0)<P(Y<0)
3. PY<-1)<P¥>1)
4, E(Y%) =1
A F X Reafaf@a ilRear ad9c v aror F15 Jdd aRfRes W &
f(x)=%m, —i e & b
afitsnfa &t
e Ii:_l Ffg X #0
0, IEX=0
as fF T Fyar # 9 @ @7 §72
1. E®¥)=0
2. P(Y>0)<P(Y<0)
3. PY<-1)<P¥>1)
4, E(Y?) =1
1
2
3
4

4.75

4.75

0.00

0.00
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Suppose U ~ Uniform (0,1), and X = tan (:r (U - %)) Then which of the following
statements are true?

1. EX%=3

2. P(X€e{L25) ==

3. E(e¥) does not exist

4. PX<0)==

# % U ~ Uniform (0,1), 92T X = tan(ﬂr(b’—%)) ¥ a9 e FyEr F i
q " B2

1. EX%=3

2. P(Xe{L25) ==

3. E(eX) %1 HiEdca & Bl

4. PX<0)=:

Al
A2
A3

A4

Let X,,..,X,, be a random sample from N(u,1) distribution, where u € R is
unknown. In order to test Hy: u = uo against H,: u > u,, where g, € R is some
specified constant, consider the following two tests:

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

7 1
and X, == . O

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

Then which of the following statements are true?

g The test described in (A) is the uniformly most powerful test of size a
2. The test described in (B) is the uniformly most powerful test of size a
3. B(X,>c))»1lasn—ooforall >y,

P 1
4. B, (Median{Xy, ..., Xn} > po) = %

4.75

0.00
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A F X, ... X, SeT N, 1) H & FS Ireicos ufact &, S8l p € R 37A19 &1
T Ieaf@d 3w, € R & AT Aol aReeaar Hy:u = y, F1 dofcas
AREFETAT Hy:p > pp & fa%ey wleror g e a1 9deon X faar &t

(A) H, 3 a3t 3R Faar dsft 3R & J9 £, > ¢, &, 6l ¢; 39 I9R &
& B,y >c) =a€(01)awm X, ==-3L, X; Bl

(B) H, & a3 3R Faer dsft 3dR & 9 Median{X,, ..., X,} > ¢, &, ST
c; $9 WhR § & B, (Median{X,, ..., X,} > c;) = a € (0,1) &l

ad [AFT FUAT A § FlT @ T 82

1. (A)H afota odeTor 3T (size) @ FT TH-TATAT: AFddd GLEToT B
2. (B)# aftia qdrefor IAT (size) a FT UH-GHAAT: AFITH TIET0T F
3. @®hu>py sRTLEK,>c)-1 n->w

. 1
4. B, (Median{Xy, ..., Xn} > po) = =

4.75
Let X, X, ..,X;c be independent and identically distributed (i.i.d.)

Bernoulli(p) random variables, with 0 <p < 1. Let X = %Zfil X

A —~03) ifo<X<1
T, = IVXA- 5 )
5 ifX =0
5, if¥ =1

and T, = 10 (X — 0.5).

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

1. If i, rejects Hy, then ), also rejects H,

2 If i, does not reject H,, then Y, also does not reject H,
3. If i, rejects H,, then 1, also rejects H,
4

If 1, does not reject H,, then 1, also does not reject H,

0.00
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Multiple Response

704111

A & X, X, ..., Xps TAdId: @HSTed (i.i.d.) Bernoulli(p) acfRes = &, S&r
0<p<1Egl mﬁrﬁ:xzé a5 X

i=

5(X — 0.5)

T, = =0 i
=5 T X =0
5, g X =1

JAT T, =10 (X — 0.5) &l

Ao al@ewsr Hy:p = 0.5 #t dFfeas aREedsr Hy:p > 0.5 F vy

od1eToT £ & TH GETolt y, dAT Yy, fER X SE@iE y;, Hy B sl AR haer

T ITEAFER AT & 9 T; > 2 (i = 1d9r2) @ afg 9f&a X € (05,0.75) &,

a9 o HUAT H | BT F T 82

1. AT ¢, Hy 1 IEAFR T §, ddy, Y Hy S FEHR HAT 8l

2. AR P, Hy F FEANFR 81 FAT 8, a9 P, ;T Hy T FEAFR 78T HIr
gl

3. ARy, Hy F FEEHR FAT 8, dad P, # H, I AEHR FAT gl
IfE ,, Hy F TSR A6 Hl &, dd 1, o H, P ISR 7T Tl
gl

Al
A2
A3

A4

4.75
Let X;,X,, ..., X, be a random sample from an absolutely continuous distribution with

the probability density function

8-x :
e x>
f(xle)_{ 0, ifx<8’

where 8 € R is unknown. Define X =i =1 X; and Xy = min{X,, ..., X,}. Then
which of the following statements are true?

1 X is the method of moments estimator of 8
2, X(y) is the maximum likelihood estimator of @
3. X1 —% is the uniformly minimum variance unbiased estimator of

4. X(y) is a sufficient statistic for 6

0.00




AW F X, X, ., X, e WfAsar gvica Bl atel U fAR9eTa: add §ed &
¥ UF Ao gface &

o-x afg x>0
0, AT x<6’

Sl 0 € R 3AT &1 H'I?I'ﬁ?)?:%zz‘leiHﬂTX(l):min{Xl, o Xn} B T
T Fu=l & § Fl9 & 9T 82
6 1 YT fafts 3mewes X &

2. 0 % AAHIH FATAA Aol Xy Bl

rxie) ={°

—

3. OF UH-BAIAC: HoTAH TEIT AT IS Xy — -

4. 0% AU X, TH gATT gfdedS &

iAl
i«z
A3
A4

Multiple Response
112 704112 y 4.75 0.00
Forn > 2, let X;,X,, ..., X, be a random sample from a N(u, o%) population, where

UE (—o,0) and o¢>0 are unknown. Define X= %Z}‘zl){j and
5= ﬁZ?Ll(Xi — X)%. For any a € (0,1) and any positive integer m, let z, denote
the (1 — a)™" quantile of the standard normal distribution and t,,, denote the

(1 — a)t" quantile of t-distribution with m degrees of freedom. Then which of the
following represent 90% confidence intervals for u?

1. (X = %%-1,0.05 , X+ j_gtn—l,n,os)
2. (f = ::_ﬁzo_us il +\%20.05)
3. [}? P %fn-l,o.q ) °°)

4. (_m; X _%tn—l,o.q)
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A RFEN(, 02) FART AT X, X, ..., X, TF Aeeod Uaed & Fel n=> 2§,

1 € (—oo,00) TUT 0 >0 mﬁmﬁﬁsf:i I )

2= 3L (X, — X)2 ¥ fowl o « € (0,1) T forehr o ererresar quties m & form
TR THAET 29 & (1 — a)d 9Tt & z, ¥ 37T L JAT m Faa=g Hife
(degrees of freedom) a@Tel t-aea & (1 — o)d faHWTSIF #Y 1, , FEAT FL| T
e A Bla @ 3T p F o 90% freareaar 3T €2

= b -
1. (X - ﬁfn—l.n.os , X+ = ‘n—l,0.0S)

2. (}? - \%ZU.OSJ X+ \%Zo.os)

w

= 8
[X T JRn-109: 00)

4. (—00, X-= ?1—1,0.9)

Vn
?A 1
:A2
{\3

Ad

4.75
Let (X1, V1), (X5, Y5) and (X5,¥;) be independent and identically distributed (i.i.d.)
random vectors following a bivariate normal distribution with mean vector (0, 0)

and correlation matrix (; ‘i), where |p| < 1. Suppose that

Sp =3 E(sgn(X, — Xp)(¥; — ¥3)),
where
= ifx#0
sgn(x) = {lxl » X :
0 ifx=20

Then which of the following statements are true?

1 If X; and Y; are independent random variables, then S, = 0
—Buin1P

2. S, = L

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

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

0.00
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A B (X, 1), (X, Y,) a9 (X3, Y,), T&dad: @Aded (i.i.d.) Jeees afeer &
St @ afer (G,O)Ermmﬁtraﬂa@'(; ";) e R TETHIT doe F
I Fd 8, STl [p| < 1 81 A F

Sp =3 E(Sgn(Xl - X)(Y, — Ys)),

&l
X
sgn(x)=1m’ A 1w
0 ITx=0

de A= Fuat # @ 9 & g §7
1. AfqX, @y, Fod7 Aefes W §, a9 S, =0

i
2. §;=-sin12
T 2

3. 3afgs,=0% a¥ X, dwy, FodT IEoF W &

4. AT x, qUTY, TGT AESF W §, a9 spzé
{\1
{\2
{\3

A4

4.75
Let X;,X,, ..., X,, be arandom sample from an unknown distribution with absolutely

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

1. 1:
Tym = SUP |21, fiy ey — Fo®)|, @Nd Ty = supn |20, fiy ey — Fo@)| .
xeR xeER

1, ifX;<x

0, ifX > fori =i, 2.5

where Iy <,y = {

Then which of the following statements are true?

P
1 Ty, = 0 asn — oo under H,
2. sznf»Oasn—» co under H,
3. lim Pp(T,, > 1) =1forall F
n—=oo

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

0.00




A & X, X, .., X, X9eTa: @ad Rl §¢d Beld (cdf) F & form
Frefeas ufded § J@l F 39 &1 F, & [AfAfise @dera: aad cdf &)
RO aR&eqaT Hy: F(x) = Fy(x), @ x & AT, &1 dfeds aREegar
Hy:F(x) # Fo(x), 8 x & T, & fasey ademor & faw At ar adaor
gfdedet W AR+

: 1
Tyn = SUP | By i,y — Fo(x)|, T Ty = supn |2 20y iy — Fo(®)| »
xeR xeR

u 1, IARTX; <x
AGT Iygn=17" IS i=12..,n % AT
HhE) [0, AR X, > x

a9 e U= 7 § Fa & 77 §?
1. Hy% 30 T, > 05 n oo
2. He¥ A T,, > 03 n— oo
3. W FF AT lim Pe(Tn >1) =1

4. Hy & 3t T,, aFdids A drel J9IHse Aeieosd W W ded A
sfdaRa gar gl

Al
A2
fx3
fx4

Multiple Response

S et Consider the one-way fixed effects ANOVA model 475|000

Vj=u+a;t+ g, Jj=1..,n5i=1..k

where the errors ¢;;s are uncorrelated with mean 0 and finite variance g (> 0).
Let ¥, = %Z;EIYU fori = 1, ..., k. Then, which of the following statements are true?

1 : . . .
121, Y is an unbiased estimator of u

m
2. 2 u+ a, + a, is an estimable linear parametric function
3- U+ a; + a, is an estimable linear parametric function

4. niz ¥72,(Yz; — V) is an unbiased estimator of a,




e vArEl g 9sma ANOVA Aflsd R g &

Yo=n+ta+ &g J=lpsng b= 1usk,

STer qfeAT IHHaTd § TN 397 TAF I g;; F AT 0 3R TE&W0T 02 (>
0) MRAT &l At B i=1,..k a?ﬁ'@ﬂ=nii2;lilﬁj%l ae e aedear &
T FAd T 2

1. meﬂﬁmﬁ = X, Yy €
2. 2u+a,+a, UF AT RE grafds woe §
3. p+a+a, TF FEdAT IAF grafas o §
4 @ T ARG IEAT = 372, (% - F) #

iAl
§A2
A3
A4

Multiple Response
116 704116 4.75 0.00
Consider the multiple linear regression model Y = X8 + €,where Y = (Yy,...,Y,)7,

€= (1,67, B = (Bo,Br, . Bp) , Xisafixedn x (p+1) matrix (n > p + 1) of
rank (p + 1), and ¢4, ...,€, are independent and identically distributed (i.i.d.)

N(0,02), (¢ > 0) variables. If § is the OLS estimator of 8, then which of the
following statements are true?

1. :—2 Y"Xp has a central y2,, distribution

T
>4 :—Z(Z - X[_?) (K - XE) has a central y2 distribution

-p-1
T
3. Xp and ({ - Xé) (Y — XB) are independently distributed

4. :—2 Y. (Y; — ¥)? has a central ¥2_, distribution, where ¥ = iz;‘zl Y;




TRE FABEU AsA Y =Xf+ e W AR F T Y=, %),
€= (e, )", B=(Bo By Bp) . T X BIE (p+1) & T& B nx (p+1)
g (n>p+1) & aW 6, ...,6, TTAIT: THART (ii.d.) N(0,02), (0 > 0) T
¢l afE p & OLS anwow § ¢, da fovew aodedl & ¥ #la & ¥ §2

1. ﬁf’xgamaﬁﬁ'zrxgﬂai?_?r%l
2. ﬁ(g—xg”):r (v - xp) @ v -, dEm
3. X;_?Erm(g—x;c_é)r ¥ — ) Tad=a: dfea §I

4. S TL G-V @ EEE g, demt e V= 3L, ¥

ALy
1
A2y
2
My
3
Ay
4
Multiple Response
117 704117 4.75 0.00
2 1 1
Suppose 4 = ((aij)) ~ W5(5,%), where £ = (1 2 0). Then which of the
1 0 2
following statements are true?
i Az ~ X3
i
2. 7822~ b

3. %("111 —4a;3+4as) ~ )3

4. é(a11_4313 +4as3) ~ xé

3 & i
“'ﬁﬁ”=((au))~w3(5,2)?,aﬁ2=(1 2 0)?|aaﬁ‘a~—rra:a:ﬁ#@r
1

0D 2
FiT F T 82
1. @z ~ X3
2. %azz*-xé

3. %(311 —4ay;3+4az3) ~ x5

4. 5(311_4313 +4as3) ~ xé
Al

A2
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704119

A3

A4

Consider a population of 3 units having values 2, 4 and 6. A simple random sample .
(without replacement) of 2 units is to be drawn from the population. Let M denote
the sample mean of this sample. Then which of the following statements are true?
1 E(M)=14
2 E(M?) =17
3. EM»=72
4 Var(M) =1
2, 4 TUT 6 Al ATel 3 SHISAT I T FATC W AR H{| ar ghgal & T T
aefees ufdesl #f e ufawuras & gafte & AFen srarg | /6 & M s gfagd
& ATeT F AT a1 gl a9 P FTE A ST a T 2
1. E(M) =14
2 E(M?) =17
3. EM?) =72
4 Var(M) =1
N
1
aE
2
oF
3
s
4
475

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

B bl o
fi(x)_{ 0 ifr<p tTLE

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

1. PX>4)=P(X>1)PX>2)
2. PX>4/X>2)=PX>2)

1

3 E(X)z3

4. 6X~y2

0.00

0.00
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A & X, e oAsar gsica FoeT arer v RUeTd: d@dd arefeos W §,

ix

_fiet® Wxzl j_
,ﬁ(x)—{ 0, oot 1,2,

aEfees W X, 9T X, EaRT d0Td ARToSs Siiael @il alel FTadd gl &
aifsa et Ao 7 W AR A 7 &F 589 4ofr d7 & Shaa s #F x &
ST FaT STar §, a9 e U« J HiT § 77 §7

1. PX>4)=PX>1)PX>2)

2. PX>4/X>2)=P(X>2)

-4 E(X)z%
4 6X~x2
Al
1
A2,
2
A3
3
Aty

Consider an M/M/1 queuing model with arrival rate A = 15 per hour and service rate
i = 45 per hour. Let N(t) denote the number of customers in the system at time ¢t €
(0,c0). Also let T, and T, be the amounts of time a customer spends in the queue
and in the system, respectively. Then which of the following statements are true?

1. lim PN = 1) =§

2. P(1;>0)=:
3. E(T)=

4. ET)==

1
Rt M/M/1 9fFT Alse W fGaR &t s T 3w &3 1 = 15 9fad ger aur
HAT &F p = 45 9T €T g1 Al & §AT ¢ € (0,00) W ST dF H AEHI hr T&AT
N(t) & SR & ¥ T8 st A &% 7, AT T, R ImES g@RT A 9fed qur
a7 # sxdia e v @Ay & 3afar § a9 @ gededl A @ Sl 4 9
87

1. lim PN = 1) =§

2. P(1y>0)=:
3. EM)=q

4. E(T) =

3

4.75

0.00
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