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CSIR NET FEBRUARY 16, 2022 MATHEMATICS SCIENCES QUESTION PAPER

CSIR MATHEMATICAL SCIENCES

Topic:- 704_PARTA_CSIR_FEB22_SET1

1) PART A

Section A has 24 students. If one student of this section is exchanged for another in section B, then the average mark of A is increased
by 1.25, while that of B reduced by 1. The number of students in section B is

Aaorad A A 24 faene 2. afe Jaorar A @& v Genel &1 Aaerer B @ vas fdenell A sicar-acedt @2 &t SRl al Aa9rer A ©
i 3ipl 3 1.25 i giy; sl srafds Aaerer B @ sitera sil 3 1 i @il Aavrer B & faenfii &b Jzen 3

[Question ID = 21][Question Description = 101_561_GAP6__Q01]
1. 16

[Option ID = 81]
2. 20

[Option ID = 82]
3. 25

[Option ID = 83]
4. 30

[Option ID = 84]

2) PART A

The square of a two digit number, with non-zero digits, is the number itself preceded by the digit C. Then C is
Gl 3l arcil U A=, RBrRImT oI sif 3o 96w o8l &, @I a9l , i C @ UK asl o 3iml DI = &t &. a4 3 C 3

[Question ID = 22][Question Description = 102_561_GAP6__QO02]
T 1

[Option ID = 85]
5. 2

[Option ID = 86]
3. 4

[Option ID = 87]
4. 6

[Option ID = 88]

3) PART A

A and B have coins of Rs.1, Rs. 2, Rs. 5 and Rs. 10, in the ratio 4:3:6:2 and 3:5:7:3, respectively. A has Rs.6/- more than B. Which of
the following can be the number of coins with A and B, respectively?

goa 13,235,535 a10 > & oo Brad 4:3:6:2 @ 3iofurd A A @& urd aar 3:5:7:3 @ 3iofurd # B @ urzt 8. 33 ars, A @ ura i 2aidr B 21 6 & siftro
¢ feu s1u faaeul # A wiotar vws faweu, waor: Aa B @ ura @ Riael & dw=m a1 JAwmdl 37

[Question ID = 23][Question Description = 103_561_GAP6__ Q03]
1. 42, 36

[Option ID = 89]
2. 45, 54

[Option ID = 90]
3. 60, 54

[Option ID = 91]
4. 60, 72

[Option ID = 92]

4) PART A

Six indistinguishable balls are to be distributed amongst A, B and C, such that each gets at least one. Then the number of ways to make
this distribution is

o: sifaNer sici @I A, B, C 3 531 a3z dicl Sireln 8 6 yclas @l a1 A ®a U aic fIrcr UaAr faawur a2 urel @ adial &l i 8

[Question ID = 24][Question Description = 104_561_GAP6__Q04]
1. 6

[Option ID = 93]
2. 10

[Option ID = 94]
3. 18

[Option ID = 95]
4. 15

[Option ID = 96]

5) PART A
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A book has 40 pages and each page has x lines. If the number of lines were reduced by 2 in each page, the number of pages would
increase by 10 for the identical text. What is the value of x?

o Yraod d 40 goo 3311 yRiad ges A X uftpal 8. Afe geia yoo uz A ¢l Uftbal @l dd @2 $ar SR dal 32 Jours @ fére geot &t szean 10 i it X
@I Al a1 57

[Question ID = 25][Question Description = 105_561_GAP6__QO05]
1. 7

[Option ID = 97]
2. 10

[Option ID = 98]
3. 20

[Option ID = 99]
4. 30

[Option ID = 100]

6) PART A

The figure shows the result of an experiment in which cells of a certain bacterium were
grown in different nutrient concentrations while keeping all other paramters constant. Which
of the following inferences is correct?

e & & " 00

log (cell abundance)

0 2 4 6 8 10 12 14 16
Nutrient concentration (umol L)

fo & ua warT &1 gRome faman man 8 o ue ARy sftary] & siies @, A9 9
Auc sl & fRR IGd 8T, UI¥® ded(nutrient) P e Fisdrel(concentrations) #H G911 & |
Rt Ui uidg FHW IR ?

2 = N W &
L ]
L]

1 . L

log (cell abundance)

0 3 4 & ® ®w noEw
Nutrient concentration (umol L)

[Question ID = 26][Question Description = 106_561_GAP6__QO06]

1. Nutrients do not have any role in cell growth.
eplforep frepra 3 e dea & B gy oidl 2

[Option ID = 101]
2. There is a linear increase in cell abundance at low nutrient concentrations.
Ulftee dca bl o Algearsil 2 olfdrmr &bl ygaar d glg e 3xdkr &

[Option ID = 102]
3. Cell abundance was limited by the availability of nutrients but a high nutrient concentration seems toxic for the bacteria.
Queh ded @bl 3ucteere A Ifdrnt Ygel (Cell abundance) 3fifdd il 2 [boq diud dea B JAigen Stam] & e [y e 8

[Option ID = 103]
4. Cell abundance decreased rapidly once nutrient concentration reached 5 p mol L1.
Quen cded B Algenr 5 Y Aet/elt A 3ifden Blol u2 ot Ygel @1 gri doll A 831

[Option ID = 104]

7) PART A

As shown in the figure, a chord AB of circle of unit radius subtends an angle of 90° at the
center, 0. The area of the shaded region is

foa o X 3UR, Us 3P Aodl & gd & oiidl AB, % O W, TdH 90° HI HIV &1 o
Bifpd HFT &1 &7%d &

2
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[Question ID = 27][Question Description = 107_561_GAP6__QO07]
;. 1

t. 5 (r— 5),
[Option ID = 105]

1
2. Z(?T— 2)

[Option ID = 106]
1
—(m— 2

3, 2( )

[Option ID = 107]
= o)
— H —— —

4, 4 2/,
[Option ID = 108]

8) PART A

Six persons P,Q,R,S, T and U sit around a ciruclar table with equal distance between neighbours. P is to the immediate left of R. Tand S
do not sit next to each other, and T and R are diametrically opposite to each other. Which of the following is NOT possible?

U gdIdR cdc @ ari 3R @: «aftp P, Q,R,S,T, a U sa e a3 & aifcd foiean usiRrRI & dia ddeigil 8l PDIRafi R dioarid Ta S v g
DSl urA Gl 48 &, aar T a R v o3 @ Sl fudia caricae Fafer # a3 & ofia &2 o faascul 3 21 @il AT 231G o1l &7

[Question ID = 28][Question Description = 108_561_GAP6__Q08]

1. Q and P are sitting diametrically opposite to each other
Qa P uw g @ dlo fAudta emneae Refr 3 33 2

[Option ID = 109]
2. P and U are sitting diametrically opposite to each other
Pa Uvw @R @ diw [Audla emreas Bafa # 33 2

[Option ID = 110]
3. Sand T are sitting diametrically opposite to each other
Sa Tuw g @ dlo [Audla cendeas Befe 3 33 2

[Option ID = 111]
4, S and Q are sitting diametrically opposite to each other
Sa Quw g @ dlo [Audla emreas Beafr A48 8

[Option ID = 112]

9) PART A

The number of dates between 15t January 2000 and 315 December 2020 when written in the format DDMMYYYY that read the
same from left to right and right to left (e.g. 12th February 2021) is

afe ardiza o DDMMYYYY @ zvu 3 formar siRI af 1 steradt 2000 a 31 f@saas 2020 a5 a1e=r 3imol drell 3o1 drRixl ol e fdbdell 2 ot fi5 ari 31 cRl,
SRI 3 9RI Ul Uz AT & (5id o6 12 waadt 2021)?

[Question ID = 29][Question Description = 109_561_GAP6__Q09]
1. 6

[Option ID = 113]
2. 7

[Option ID = 114]
3. 20

[Option ID = 115]
4. 21

[Option ID = 116]

10) PART A

The bar chart shows the solubility of five species of noble gases in a solvent. The ratio of the
solubility of He and Kr is

103

%

Solubility

(-
y
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g = =B =N =

He Ne Ar Kr Xe

U f[qciad | Uid ISP ([i9d) 191 &I go-iiad! (solubility) 68 T8 dR 91 § g2l 711 81 He g Kkr
®1 YA-IRITedl T 3UId &

107

104 o p—

Solubility

i
|

10-& J——.—j—._:_

He Ne Ar Kr Xe

[Question ID = 30][Question Description = 110_561_GAP6__Q10]
1. 200/4

[Option ID = 117]
2. 100/3

[Option ID = 118]
3. 900/7

[Option ID = 119]
4. 300/2

[Option ID = 120]

11) PART A

Which of the following figures matches exactly the figure below, but for orientation?

IR (3MRUeA) & Hfafvaa , G foa dofous ot & € foas
QUIREUT §HH 87

O

[Question ID = 31][Question Description = 111_561_GAP6__Q11]

1

[Option ID = 121]

2.

[Option ID = 122]

3.

()
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ol W—

[Option ID = 123]

4. -l
[Option ID = 124]

12) PART A

A piece in a board game starts at the centre of the board having 5x5 squares. The piece can be moved one square horizontally or
vertically in one move. If all its moves are rnadom, the chance that it will be in one of the outer squares at the end of 2 move is

g 5X5 gl el drcl dis @ ¥dcl 3 Ud URdl dIs @ g A 9¥s DAl & Ud dicd d URl @I B v 8 gof e, Siferst an w3t fSon 3, acrn s Ao &
afe it arc aeRkee wa A & a 2 ardl @ usdg url &, drar gsf w6l A A o v 3 sla &I, aeasn 3

[Question ID = 32][Question Description = 112_561_GAP6__Q12]
1. 1/4

[Option ID = 125]
2. 2/3

[Option ID = 126]
3. 16/25

[Option ID = 127]
4. 1/2

[Option ID = 128]

13) PART A

An appropriate Venn diagram to represent the relationships between the categories 'inflammable substance’, 'water’, ‘petrol’ and 'liquid’
is

dJeffaseull 'Sacioiefiar ucrel’, 'umell’, Ui, 3 'qa ' @& #HeA Il DI Il IURITD dol @I I &

[Question ID = 33][Question Description = 113_561_GAP6__Q13]

[Option ID = 129]

[Option ID = 130]

[Option ID = 131]

[Option ID = 132]

14) PART A

Machine A cuts rods whose mean length is 10 cm with a standard deviation of 3 mm. Machine B cuts rods of the mean length 20 cm with
a standard deviation of 4 mm. Rods of 30 cm mean length are made, each by joining one rod from each machine. The standard

deviation in the length of the joined rod is

Joficl A TIRT DIET o1t ©si ol a1t csars 10 A9 a sere fdacer 3 el 3 sofiar B B @1t oril oSt o1 arex asarg 20 231 a s aoa 4 36 2
et o 30 i g b 93, sl clell Aolicll 21 dofl Uh-ud 93 @I MU A SIS D2 Jolls 9Ri 3. SlIs B2 Jolls 9Ril ¥ @I el fdaca 3

[Question ID = 34][Question Description = 114_561_GAP6__Q14]

1. 10 mm
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10 Bl

[Option ID = 133]
2. 7 mm

7 il

[Option ID = 134]
3. 5mm

5 el

[Option ID = 135]
4. 3.5 mm

3.5 Pt

[Option ID = 136]

15) PART A

If all the planets in our solar system were to move in the same plane, it would necessarily imply that
Afc AR iz disa @ A8l o) v & aa A sifderer 2l al smaea® U A DI arcued alar b
[Question ID = 35][Question Description = 115_561_GAP6__Q15]

1. The Sun is at the center of the solar system
et 312 dsel @ D d 3

[Option ID = 137]
2. The visible planets will appear aligned along a straight line in the sky as seen from the earth

gedl 3 Saaol w2 2sft 291 9 ameter A vep Al Jaar 3 yedier g6y

[Option ID = 138]
3. Motion of planets is governed by Newton's law of gravity

alal bl arfct oeJeal @ IFrarmptul B BriARIZ 3

[Option ID = 139]
4. The radii of the orbits of the planets are in harmonic progression

afel ® well dl st savam (emlorr) Jull 31 8
[Option ID = 140]

16) PART A

An experiment is done to count the number of small grains that make up a level scoop, taking adequate precautions. If the
measurements are repeated several times, which of the following frequency distributions is the most unlikely to occur?

WRITH AraeniorRIl Rd g€ U Yol fdbar Sirdl & 51131 3ieiisl @ i¢ ¢lell A R dwm 32 8U 3 uw sl (3u) # 6l &l zizean (number of grains) fSeil
Siicdl 8 afe Sicd @l @F daRr 32l d2s M2 @2 clell bl A 52 daR Brefl s al 1631 sr sngfer (Frequency) faeazuil 3 21 @iel A fAazur @ &8l dlol &l AAMrden
aaifttrs &7

[Question ID = 36][Question Description = 116_561_GAP6__Q16]

e

Frequency

il

number of grains in a scoop

[Option ID = 141]

[

number of grans in a scoop

P
Frequency

[Option ID = 142]

pr—

m 11

number of grains in a scoop

L
Frequency

[Option ID = 143]

- ;
'R P
e |
| |
._: |. r
‘: Il I
IIRIERRE)

number of grans in a scoop

A
Frequency

[Option ID = 144]

17) PART A

Two windows of a building are exactly one above the other and their lower edges are 2Zm and 4m above the ground. The angle of

elevation of the bird from the lower edge of the lower window is 60° and that from the lower edge of the upper window is 30°, How
high is the bird above the ground?
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fp2ft $oamea i <1 Rasiean i v ¢ @ FHur & 31z Jordl el aR eRaa A 2 i a 4 i Fuz & v R[S @1 foract Rasdl &f et ene 31 Soormer
@lur 60 ° aen Hudl Basdt & formcll eme 31 a8 oivr 30° 2 39Iad erRIaa A Ag [aifdan fioaon &l 335 & &7

[Question ID = 37][Question Description = 117_561_GAP6__Q17]
Te S

5 4

[Option ID = 145]
2. 8m

8 o

[Option ID = 146]
3. 10 m

10 4

[Option ID = 147]
4. 15 m

15

[Option ID = 148]

18) PART A

At a particular location, a mobile app shows that there are 6, 13, 28 and 50 infected persons with radii of 1, 2, 3 and 4 km,
respectively. Within which radius is the density of infected persons the largest?

v Ford a9y uz v Alarsa 6u 1, 2, 3 a 4 [l ffsensil @ crR 3 @aor: 6, 13, 28 a 50 Jwmlha calrpal @I corlar & b2 fefsan 3 JAmida caftpaal
@I "olcd Hdiferd &7

[Question ID = 38][Question Description = 118_561_GAP6__ Q18]
1. 1 km

1 Fodil

[Option ID = 149]
2. 2 km

2 vl

[Option ID = 150]
3. 3 km

3 [Epail

[Option ID = 151]
4. 4 km

4 fpail

[Option ID = 152]

19) PART A

Water from a completely filled cylindrical jar is poured into smaller cylindrical jars having 1/10th of its diameter but same height. How
many smaller jars can be completely filled with water?

UGl 3 Y3 312 UD dclollPR SR I Ulell, BI¢ deloll®R SIRI 3 33l SIidl & Rieidl SHdars dl €3 Sk @ AAle & UR IR, a3 oIk @I, 1 /10 &1 3. 8¢ SRl &i
Jioen, Sl fop urefl A g 9 o Add &, fbdstt 37

[Question ID = 39][Question Description = 119_561_GAP6__Q19]
1. 10

[Option ID = 153]
2. 31

[Option ID = 154]
3. 100

[Option ID = 155]
4. 314

[Option ID = 156]

20) PART A

The graph shows the day-on-day changes in a certain index.

Which of the following is the correct graph of the rate of change of the index?

S H U (929 Gadid (index) BT e - Hiafe aRad= c=iiar T g

5
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feu 70 I1H! § T SIH91 U6 Yadbid UREdA X (rate of change) &)
Tel -Hel QAT 2

[Question ID = 40][Question Description = 120_561_GAP6__Q20]

b
o

rate of change
o
i

A
o
e

[Option ID = 157]
10 .

ge

-

0t ; 4 : +day .

rate of cha

|
[—
{

®

[Option ID = 158]

[
o

=
L ]

Lad
rate of change

A
<
=

[Option ID = 159]

-
o
L ]

o
L

—g—-day /

1N
rate of change

|
=
o

[Option ID = 160]

Topic:- 704_PARTB_Set1_21-32

1) UNIT 1

Let § = {1,2,...,100} and let 4 = {1,2,...,10} and B = {41,42, ...,50} What is the total number
of subsets of 5, which have non-empty intersection with both 4 and B?

g+ f s ={1,2,..,100} ' A ={1,2,...,10} TUT B = {41,42,...,50} ' 5 & U IUGHI! DI B
T 9aizt foFd, 4 dYT B GHI & 91y JiRad ufd=ss 87

[Question ID = 469][Question Description = 101_554_MSCB__QO01]

zlﬂﬂ

] zﬂﬂ

[Option ID = 1873]
7. 100

10:10!
[Option ID = 1874]
3. zﬂﬂ'(zlﬂ — 1)2

[Option ID = 1875]
4, 2100 _ 2(211:)

[Option ID = 1876]

2) UNIT 1

Iim1(1+\5+’ 3+ -+ Vn)

n—oco 11

1
im -(1+vV2+ V34 -+ Vn)

n—== 7

[Question ID = 470][Question Description = 102_554_MSCB__Q02]

1. isequalto 0
IoRl @ A 3

[Option ID = 1877]
2. isequal to 1
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[Option ID = 1878]
3. isequal to 2

2 D WA 3

[Option ID = 1879]
4. does not exist

Hlslg oldl 3
[Option ID = 1880]

3) UNIT 1

Consider the sequence {a_}, ., Where

T 5(—%)“ § (=1)" G+ (—1)"3).

Then the interval

(Iiminf a,, imsup un)

n—oo 71—

IS given by

HIPH {a,),., R [GIR B, 778

- 5(— %)n + (—1)ﬂ(%+ (—1)"2).

dd Jd’Id

(Iirninfam limsup a“)

n—oa n—oo

ol I T S g

[Question ID = 471][Question Description = 103_554_MSCB__QO03]

- (=28)

[Option ID = 1881]
2. {82 8

(4 : 4)

[Option ID = 1882]
3 (3.5)
[Option ID = 1883]

4. (1 E)
4’4

[Option ID = 1884]

4) UNIT 1
Which of the following sets are countable?

foratet 31 31 Dlel A TR SIVTGIT &7

[Question ID = 472][Question Description = 104_554_MSCB__Q04]

1. The set of all polynomials with rational coefficients
uf¥der spuricpl arel 28l aguat @1 ARl

[Option ID = 1885]
2. The set of all polynomials with real coefficients having rational roots

ul3der Jfcll arel arR{dafdad spumml @l I¥iol aicl Al aguc] ol AHa

[Option ID = 1886]
3. The set of all 2x2 real matrices with rational eigenvalues

ufdder sifdrcigin srell arcl Al 9 ¢ 2 aRIAl® 3IaEl D1 AHaI

[Option ID = 1887]
4. The set of all real matrices whose row echelon form has rational entries

fSrefed dfcp Aureren U A uldder giaftezn a1, 03 A8l szl @1 Jaa
[Option ID = 1888]

5) UNIT 1

Let f,g:R— R be given by

and f(x) =x*and g(x) =sinx

prepp

Your Personal Exams Guide
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Which of the following functions is uniformly continuous on R ?

AP f,g:R=»R DI FEY GEAE

f(x) = x* mg(x) = sin x
A E 3 oH 960 p, WIS AFG: ddd o7

[Question ID = 473][Question Description = 105_554_MSCB__QO05]
" h(x) = g(f(x))
[Option ID = 1889]
2 h(x) = g(x)f (x)
[Option ID = 1890]
 h(x) = f(9(x))
[Option ID = 1891]
* h(x) = f(x) + g(x)

[Option ID = 1892]

6) UNIT 1
Let

—— 1 1x1+1x1 1}{1+
. 3 23 3" 43
and

1+1>(1+1><1+1><1+
4 2 4* 3 4 4 4

N
|

Which of the following identities is true?

a4 b

. .. 1x1+1x1 1x1+
O T R T R T
dayl

s, = 1+1x1+1x1+1x1+
2 T s 2 4 53 4 & A
4 dga® § § o9 9199 &7

[Question ID = 474][Question Description = 106_554_MSCB__Q06]
L ge=gs
[Option ID = 1893]
2. 48 =3%
[Option ID = 1894]
3 S ¥ 5 =10
[Option ID = 1895]
4, S.=%

[Option ID = 1896]
7) UNIT 1

Consider the two statements given below:

l. There exists a matrix N € M (R) such that {(1,1,1,—1),(1,—1,1,1)} is a basis of Row(N)
and (1,2,1,4) € Null(N)

Il. There exists a matrix M € M (R) such that {(1,1,1,0)7,(1,0,1,1)7} is a basis of Col(M)
and (1,1,1,1)7,(1,0,1,0)T € Null(M)

Which of the following statements is true?

| THT PIg 3R N e M,(R) 9 UPR Pl g b {(1,1,1,-1),(1,-1,1,1)} Row(N) @I
YR g T (1,2,1,4) € Null(N)

Il : UHT 3998 MR)M € ML(R) © 1P {(1.1.1.0)7.(1.01.107) Col(M) PIMUR & aul
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- % o T SR At R T LS = = - . - —_— T - - - = - - - = - -

(1,1,1,1)7,(1,0,1,0)" € Null(M)

fEfeRad # 9 o1H-91 Y9 9d 8?2

[Question ID = 475][Question Description = 107_554_MSCB__QO07]
Statement | is FALSE and Statement Il is TRUE

1.
DY IO e AU DY ;7 Td Bl

[Option ID = 1897]
Statement | 1Is TRUE and Statement |l i1s FALSE

2.
HUY9 7 G YT HYH ;7 AT Bl

[Option ID = 1898]
Both Statement | and Statement Il are FALSE,
3 HYF; AU HYE ;7 GHT HTI B

[Option ID = 1899]
4 Both Statement | and Statement |l are TRUE,
HYT AU DY ;7 G I B!

[Option ID = 1900]

8) UNIT 1

Let 4 and g be matrices. Suppose the sum of the elements in any row of 4 is , and

nxn

the sum of the elements in any column of 5 is , Which of the following matrices is

necessarily singular?

ATQYUIB BPlonxn A HH 1 HH o b 4 & ol i Uidd & s/agdl &1 a2 & Yl B
& P i@y & s@udi &1 a2 & |79 smeEid @ o1 @ sifarda: regerania
87

[Question ID = 476][Question Description = 108_554_MSCB__QO08]
T
2
[Option ID = 1901]

%, PR
2

[Option ID = 1902]
3. 1—-AB

[Option ID = 1903]
1

4. 1——BAT
4

[Option ID = 1904]

9) UNIT 1
Let 4, bea g, 4 matrixsuchthat _; 44 _, areitseigenvalues. If g _ 44 _ 542 4 57 then

trace (A + B) €quals

A+ f& 4 UH 4x4 g o fS9o f@efe #F -111,-2 © | 3G

B = A* —54% + 51, dl trace (A +B) g

[Question ID = 477][Question Description = 109_554_MSCB__Q09]
T
0

[Option ID = 1905]

[Option ID = 1906]
3. 3

[Option ID = 1907]
4. g

[Option ID = 1908]

10) UNIT 1
o e T ¢

let M=|1 2 -—1|. Given that ; is an eigenvalue of ,, , which of the following
L R 3

statements is true?
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s [ o 1|k, o wifickitea , @ d FE el d B

9l 94 87

[Question ID = 478][Question Description = 110_554_MSCB__Q10]
—2 is an eigenvalue of M,

M BITH AAHAEOS a9 -2 B

[Option ID = 1909]
3 is an eigenvalue of M

2 M BUS AERPE A3 B

[Option ID = 1910]

1

The eigen space of each eigen value has dimension 1
R e AF & ificafte gafP #i famr, §

[Option ID = 1911]
M isdiagonalizable

* u ey (diagonalizable) 8

3

[Option ID = 1912]

11) UNIT 1

Let , - 4 be a fixed natural number. Which of the following is an inner product on the

vector space of real symmetric matrices?

nxXn

qHfe ., @ Fud vefde dem & 17 H 9 o9, ddfde SHEd sogg! @
e gafp W 3R UG 82

[Question ID = 479][Question Description = 111_554_MSCB__Q11]
- (A, B) = (trace(A))(trace(B))

[Option ID = 1913]
2. (A, B) = trace(AB)

[Option ID = 1914]
3+ (A, B) = determinant(4B)

[Option ID = 1915]
4. (A,B) = trace(A) + trace(B)

[Option ID = 1916]

12) UNIT 1

Lety (A€ M, ,(R):A* +AER I} where ; is the identity matrix. Consider the quadratic

form defined as q(A) = Trace(4)? — Trace(4?) - What is the signature of this quadratic

form?
Aq @ V={Ae M, ;(R):A"+A€ER-I} B I dodHdD Hlodg %1
q(A4) =Trat:e(A)2—Trace(A2] ﬂm mm B Waﬁ | {49 M?ﬂl 3]

BELT (signature) &I 82
[Question ID = 480][Question Description = 112_554_MSCB__Q12]
L (+++4)
[Option ID = 1917]
2. (+000)
[Option ID = 1918]
% [
[Option ID = 1919]
- ey

[Option ID = 1920]

Topic:- 704_PARTB_Set1_33-40

1) UNIT-2

Let f(z) be a non-constant entire function and z = x+ iy . Let u(x,y),v(x,y) denote its

= e | ;l'b'\.'_hﬂ:ﬂ - s e e rnrnnr'l-;utmll.r Wi~ n" +]ﬂ.n 'Fﬁllﬁ'l.ll:ﬁﬂ =t =1aaT=1atd= :1- CAIL CLC?
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1~qail airg llllﬂ'ﬂlllﬂlj [Jﬂl Lo I'E.‘.‘I'JELH\FCI}H YVIHIGD W e IUIIU\WIIIH SLAGLTIIICINIWL 1o T ALSL.

AHT® ) SRR G MG G € U, =y o ATD (0 G p(a,y) 0P
$HHY: dRdid® ayl Hfeifcud el A= § 9 9-91 Y9 39d 872

[Question ID = 481][Question Description = 113_554_MSCB__Q13]

1 u,=v, and u, = —v,
u,=v, 04l u, =—v,
[Option ID = 1921]
: u, =v, andu, = —v,
u,=v, Ml u, = -,
Option ID = 1922]
f'ix + )" = u (x,9)° + v, (x,5)°
3 :
f'x + )" = u (x,9)° + v (x,7)°
Option ID = 1923]
) f'(x + iy)|* = u,(x,y)* + v,(x,y)°
"' (x + i) P = u,(xy)* + v (x,y)?
[Option ID = 1924]
2) UNIT- 2

Let p « ¢ be the open unit disc {z €C:|z] < 1) and o) be the space of all holomorphic

1 -n -f .
functions on p, . Consider the sets . = {f € 0(D):f (‘;‘1) = [E :f: :Z E:Eln ; forn 2 2, }
B ={feo(D):f(1/n)=(n-2)/(n—1),n = 2}.

Which of the following statements is true?

- & DccC ﬁiqd l{d}d)ﬁ':ﬁ(ﬂpen unit disc) {z € C:|z] < 1} - ddlp W _Salfﬂ'ﬁlm
Bol B A ) & | FE T R AR @R |

o =lreomir()- [ i eaza)
B ={f€oD):f(1/n)=(n—-2)/(n—1),n= 2}
9 d 9 o9 9ToYd 94 82

[Question ID = 482][Question Description = 114_554_MSCB__Q14]
Both A and B are non-empty,

A dYT B Tl 3Rk B

[Option ID = 1925]
A i1sempty and B has exactly one element

2. 2, Xad € TUIB HIUYNY TS 3d0d o

1

[Option ID = 1926]
A has exactly one element and B is empty

A @ JYOY TP 3fdUdg dui g Rad ©

[Option ID = 1927]
Both 4,B are empty

A duip GHIRT &

[Option ID = 1928]

3) UNIT- 2

Let f be a rational function of a complex variable , given by

z342z—-4
- :

f(z) =

The radius of convergence of the Taylor series of Faty—q IS

e , el s@ms R, oo e 7 SR I meRidad gl
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z*+2z—-4
- :

WA z=1 R P RAND! HHW B 2

f(z) =

[Question ID = 483][Question Description = 115_554_MSCB__Q15]
1. 0

[Option ID = 1929]
2. 1

[Option ID = 1930]
3. 2

[Option ID = 1931]

4. 0n

[Option ID = 1932]

4) UNIT- 2

Let ., be the positively oriented circle (z €C:

y =3/2)" Suppose that

|z|

Efrrz
—dz = 2miC.
J;_ (z — 1)(z — 2i)*

Then C| equals

@ |, P AT T g, e ¢ |z = 3/2) B/ TR @

efﬂ'ﬂ'
dz = 2miC.
L(z—l)(z-Zi)z bess )

T & TR

[Question ID = 484][Question Description = 116_554_MSCB__Q16]
1;
2

[Option ID = 1933]
2. o

[Option ID = 1934]
3. 1/2

[Option ID = 1935]
4. 1!5

[Option ID = 1936]
5) UNIT- 2
let o_ {n:1< n <999;3|nor37|n} - How many integers are there In the set

S°={n:1<n<999;n €S}’
a4 & S={n:1<n<999;3|nor37|n}.dd $°={n:1 <n <999;n € 5} ‘H‘j,t'-‘#ﬁ fda

Ui & 2

[Question ID = 485][Question Description = 117_554_MSCB__Q17]
1. 639

[Option ID = 1937]
2. 648

[Option ID = 1938]
3. 666

[Option ID = 1939]
4. 990

[Option ID = 1940]

6) UNIT- 2
How many generators does a cyclic group of order 36 have?
oife (order) 36 @ amkr A D oaot sifore aiol?

[Question ID = 486][Question Description = 118_554_MSCB__Q18]
1. 6

[Option ID = 1941]
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2. 12

[Option ID = 1942]
3. 18

[Option ID = 1943]
4. 24

[Option ID = 1944]
7) UNIT-2

Which of the following statements is necessarily true for a commutative ring p with unity?

g & Ty HH A 9o r & foU A9 aoqal & ¥ 9F 91 99 82

[Question ID = 487][Question Description = 119_554_MSCB__ Q19]
R may have no maximal ideals,

" BB ST USR] e 2

[Option ID = 1945]
R can have exactly two maximal ideals

- R 1 GYI9Y gl 35S UGafcdl 8l dehel ©

[Option ID = 1946]
R can have one or more maximal ideals but no prime ideals

> @ UD ua TR IS TUSTAReAT 8 OHdl & IR BIs Mg Uae Ael

[Option ID = 1947]

R has at least two prime ideals
4

R & $Y 4 $H 2 Y Uil 8

[Option ID = 1948]

8) UNIT 2

Let (X, d) be a metric space and let f:X > X be a function such that d(f(x),f(») < d(x,y)

for every , yEX- Which of the following statements is necessarily true?

Ay q) TS TARE T £y, x W BHED 4 1(x) £5)) < d(x,yy T
R | 9 qaqogid @ o9 91 Rada 99 © 2

X,y E){ai

[Question ID = 488][Question Description = 120_554_MSCB__Q20]
; f is continuous,

FUdd s

[Option ID = 1949]
5 F is injective

fIPDI g

[Option ID = 1950]
f is surjective

3.f %

[Option ID = 1951]
f is injective if and only if £ is surjective

4,
FUSD] 8 Had gyl Had gfe £ A3 8
[Option ID = 1952]
Topic:- 704_PARTB_Set1_41-48
1) UNIT -3

If y(x) 52 solution of the equation

4xy" +2y'+y=0

Satisfying y(0) = 1. Then y"(0) iIs equal to

gfe 6 HIHI0T

Baraald -8 ool i
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TAY TRy YN

PITHTAC, I 9y =1 P UG PN, T gy TR

[Question ID = 489][Question Description = 121_554_MSCB__Q21]
1. 1/24

[Option ID = 1953]
2. 1112

[Option ID = 1954]
3. 1/6

[Option ID = 1955]
4, 1/2

[Option ID = 1956]

2) UNIT -3

Consider the following two initial value ODEs

(A) % = x3, x(0) = 1;

(B) % = xsin x%, x(0) = 2.

Related to these ODEs, we make the following assertions.
| The solution to (A) blows up in finite time.

Il The solution to (B) blows up in finite time.

Which of the following statements is true?

fFafefRad g URfH® A9 ODEs R f[3aR &3

BT = 1;

()E —I,I(O)—l.

B =xsingd, s0) =2

()dt =xsinx*, x(0) = 2.

29 ODEs ¥ 4afid F=feifad sifieyd &:
| (A) @I gd URfAd 999 § §¢ Sl o

Il (B) &1 8d URAT T ¥ §¢ SId1 o
frfaRad § @ &9 91 &Y 9d 82

[Question ID = 490][Question Description = 122_554_MSCB__Q22]
1. Both () and (ll) are true
(1) e (1) Srell 35r 2

[Option ID = 1957]
2. (l)1s true but (Il) is false

(1) 21 8, Ao (11) e 2

[Option ID = 1958]
3. Both (l) and (ll) are false
() erem (I1) Yol aracpr &

[Option ID = 1959]
4, (I)1s false but (ll) is true

(1) 3w 2, Aot (11) e
[Option ID = 1960]

3) UNIT -3
Let u(x,y) solve the Cauchy problem

i Ia = —1 0 where mdc:xe:m}r:vo.anduxo Sin x
ay dx e

Then u(0,1) is equal to

a4 & u(x.y)ﬁ'&ﬁ Y] (FIEIJGT'F:I]

du du - .
a——xa—+u-1=DG|ET—m{x<: 0,y =2 0 d4l u(x,0) =sinx
y x
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HI A 6, 99 u(0,1) TR &

[Question ID = 491][Question Description = 123_554_MSCB__Q23]
T $uu 1

[Option ID = 1961]
2. 3.3 2
g

[Option ID = 1962]

. s 1-5ine

[Option ID = 1963]
4. 1+ 1-5ine

[Option ID = 1964]

4) UNIT -3
Which of the following partial differential equations is NOT PARABOLIC forall x,y e R ?
= il fadha THIGUTH 4§ & 91 ¥d x,yeR & AU WAdd -8l 8 ?

[Question ID = 492][Question Description = 124_554_MSCB__Q24]

3
1. g3 0% eyt g2 o
X 229y 2xyay+y
[Option ID = 1965]
9 xzﬂtu_zx *u + 2 8% u =i
dx* y&xﬂy Y dy*
[Option ID = 1966]
2 3 2
3 g8 9°u 20" u =
- ﬂx=+2xyﬂx3y+y ay* v

[Option ID = 1967]
2 ﬂ:_u - *u 2 3% u
4, X nyaxay+y 32

dx*

+x22+y5o=0
[Option ID = 1968]
5) UNIT -3
Let the solution to the initial value problem
'=y—t*4+1,0<t<2 y(0) =05

be computed using the Euler's method with step-length 5 _ 4,4 . If (0.8) and w(0.8)
denote the exact and approximate solutions at , _ 5g , then an error bound for Euler’s

method is given by

[ RIY® 3F9 999

y =y—t*+1,0<t<2 y(0)=05
P 8 AAR D (Y A 5 =04 TR & WO H Afefaad fear o |
< y0.8) T w(08), t=08 WRIYTY Td ATFIEA & df AW
fafd & fow Ffe ufeg &f A ¥ fGar AT |

[Question ID = 493][Question Description = 125_554_MSCB__Q25]
- 0.2(0.5¢% — 2)(e®* — 1)

[Option ID = 1969]
2. 0.1(e* —1)
[Option ID = 1970]
3+ 0.2(0.5e% — 2)(e®® — 1)
[Option ID = 1971]
4 0.1(e% - 1)

[Option ID = 1972]
6) UNIT -3

Which of the following is an extremal of the functional
1
10)= [ 7 -2
-1

that satisfies the boundary conditions ¥(—1) =—1 and y(1) =17
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HE 9T &F 9 BoAs J(y) = ji(}r*z — 2xy)dx
-1

&1 U1 9XH & Sl UREHn ufdey y(—1) = —1 91 ¥y(1) =1 &1 U Bl 32

[Question ID = 494][Question Description = 126_554_MSCB__Q26]

3
t, B .
5+5

[Option ID = 1973]

[Option ID = 1975]
=

4, _ %X , &
7 + 7

[Option ID = 1976]
7) UNIT -3

Let , b ¢ e r De such that the quadrature rule

1
f f(x)dx =af(—1)+bf'(0) +cf'(1)
-t

is exact for all polynomials of degree less than or equal to 2. Then , 4 3 4 . equal to

AP, pcep e @ Wa@ﬂaﬁwfﬂx}dr=af(—1)+bf’(0) +cf'(1)

3 99 dgUcl & U Uy g ool uid 228 SH B | A9 g . T SASREAN

[Question ID = 495][Question Description = 127_554_MSCB__Q27]
1. 4

[Option ID = 1977]
%; 13

[Option ID = 1978]
3, 2

[Option ID = 1979]
4. 1

[Option ID = 1980]
8) UNIT -3

A body moves freely in a uniform gravitational field. Which of the following statements is true?
DI fUs UD-AATeT Sed dcl D Y A Jdcic alicI Dl & oot 3 A Dol AT THRT AT 67

[Question ID = 496][Question Description = 128_554_MSCB__ Q28]

1. Stable equilibrium of the body is possible
fhs @1 el JwpEr e Jina 2

[Option ID = 1981]
2. Stable equilibrium of the body is not possible
s @1 el R were Ja &dl 2

[Option ID = 1982]
3. Stable equilibrium of the body depends on the strength of the field
s @1 Jemil JAeERr woel g &1 gacrar w forsly aaar 2

[Option ID = 1983]
4, Equilibrium i1s metastable
e [t Jemft (metastable) 2

[Option ID = 1984]

Topic:- 704_PARTB_Set1_49-60

1) UNIT -3

Suppose that y, has Exponential distribution with mean g and that the conditional

distribution of » given y _ y Is Normal with mean 5 and variance _,, for all y>0" |dentity

¥
the characteristic function of .. (defined as irey — wr.it¥1) from the followina.

prepp

Your Personal Exams Guide



https://prepp.in/

www.prepp.in rrepp

Your Personal Exams Guide

— e g

R S S A S S A R s - - B e lp“l.)_l.-lli JJ’ M AP T
AHf® , PTdc R TA@ e MEPTAH p & T , P ey g, ., @
AT & SEfe e, 9 TR, 7 W8 L T N1, & sfhcete e
(@(t) = E[e'*] ¥ uRwifiq) &1 79 & ¥ ugai-e

[Question ID = 497][Question Description = 129_554_MSCB__Q29]
-
1. —t¢°
e 32

[Option ID = 1985]

i 3
Z.Eﬂr

[Option ID = 1986]
1

3
14-0¢2
pu
[Option ID = 1987]
d,
E+~=—t-
[Option ID = 1988]
2) UNIT -4
A proportion ,, of a large population has particular disease. A random sample of ; people

p
is drawn from the population and their blood samples are combined. An accurate test for

the disease applied to the combined blood sample shows a positive result, hence at least

one of the ;, people has the disease. What is the probability that exactly one of the

people has the disease?

E@WWWPMWM@#W% | SEEn H ¥, qFll @ Jefe
el fRT ST 8 3R S od & 94 A R oid 8 | e auref uRoms & 9
Wi & Afd @d & T ST URM HHS 8, A , Y PH U BH TP odfdd P

T & 139 91d DI A UAGd g [H;, aFT H JUEY Th odfdd &I AT &

[Question ID = 498][Question Description = 130_554_MSCB__Q30]

1 kp(1-p)*~*
1-(1-p)*

[Option ID = 1989]

5 (1-p)*+kp(1-p)*~*
1-(1-p)¥

[Option ID = 1990]

3 D
p+pi+-+pX

[Option ID = 1991]

4, 2
*

[Option ID = 1992]
3) UNIT -4

let §={1,2,3,4,5} Consider a Markov chain on the state space § with transition
probability matrix

B DF 07 B 0

0 0 03 07 ©

0 0 0 03 0.7
0.7 O 0 0 03
03 07 © 0 0

Then which of the following is always true?

A @ 5 (12,345  FO TR ¢ R A04 §@0 R fFER P F6l@ @6A0
MRA®dr 3HTodg

8 03 07 O 0
0 0 93 07 ¢
0 0 0 03 0.7

0.7 0 0 0 03
3 07 @B 0 0

de A9 H ¥ 919 9ad 9d &7

[Question ID = 499][Question Description = 131_554_MSCB__Q31]
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1

State 1 has period 2
sragen- 1 suad (period)1 8

[Option ID = 1993]

State 2 is recurrent

raen- 2 yelRradl (recurrent) 2

[Option ID = 1994]

. State 3 is transient

araen- 3 el (transient) 2

[Option ID = 1995]

The chain admits at least two stationary distributions
gpdent @ e wa A wH ¢l Ber (stationary) deot 2

[Option ID = 1996]

4) UNIT -4

let ¢ x,, ...

be i.i.d. random variables with uniform distribution on the interval [0,1] - Let

Y . denote the jth order statistic based on the sample
n,

le ---_;X“ (E.g 'yﬂ.l — min‘[xl, ..,,Xn})'

What is the probability that ?

e x,.x,, ..

21,7 = Yas 3

AR [0,1] H TH GHE dcd 3

3
YZL‘? = Yzz,?

diid TEBSS R ¢ 194 B x,,.., x,

MRCH & MRW o F0: URCAFABRAE Gy _ minex,.x.3)!
1 UiiAddl § b

[Question ID = 500][Question Description = 132_554_MSCB__Q32]

1.

2,

3.

4.

1

3

[Option ID = 1997]
2

3

[Option ID = 1998]
7
11
[Option ID = 1999]
15
22

[Option ID = 2000]

5) UNIT -4

Let N A be a random sample from exponential distribution with mean g . Which of

the following is NOT a sufficient statistic for g ?
AHE y x . x RICP §e1 & TS uied ¢ SAoraa, g1 7= & 3
P, T RN TaiE TRedE TS 2

[Question ID = 501][Question Description = 133_554_MSCB__Q33]

1

2 Xy + Xp+...+X,

3.

;

X, +X,+.4Xp

[Option ID = 2001]

[Option ID = 2002]
Xn

X, +Xo+..4Xp—4

[Option ID = 2003]

' % S AT A

[Option ID = 2004]

6) UNIT -4

Let be a random sample from normal distribution with unknown mean , and
XI’XZ' "”Xlﬁ

variance 4. Suppose Z ~ N(0,1) * For the most powerful test for testing H,

7

u=3 VS

Hy:p=0" which one of the following is the p-value where the observed sample mean is 2.57

A ® g x . x, SOCHE , TR 4 A6 GEERE A H § A IRed § |
o+ & Z~N@©1) " Hyp=3 YSHuu=0 o Wy & fau geg gfdarel odeor &
foref= 4 9 ®F T1p-aF & el Uiégd ufdesl a1s 25 82
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[Question ID = 502][Question Description = 134_554_MSCB__ Q34]

1. p(z>1)
[Option ID = 2005]
2. P(Z > -1)
[Option ID = 2006]
3 P(Z > 0.5)

[Option ID = 2007]
4 p(z > —0.5)
[Option ID = 2008]

7) UNIT -4

A newly developed algorithm for random number generation needs to be tested. The first
step Is to check whether the sequence of numbers generated can be considered a random

sample from the uniform distribution on the interval (0,1) - Which of the following is an

appropriate nonparametric test?

grefese §= 991 & fou fasfid 78 uanRyg &1 udianr 18 | UYH @0 § g8 §i"
¢ o @ TN TR RfST YOI SR ;) 7 U@ TEH de @ IS e 7
e d 8 aF 4@ mﬁm(nﬂnparametriﬂ gdeur 82

[Question ID = 503][Question Description = 135_554_MSCB__Q35]

1. Wilcoxon signed rank test

[ermrndel [Rifoaa mife (3w) wdigmn

[Option ID = 2009]
2. Sign test
ferolg (a1get) udlgiun

[Option ID = 2010]
Paired ¢ test

gfiHd ¢ ORiEo

[Option ID = 2011]
4. Kolmogorov-Smirnov test

OIcHPIRIAG- Bazella udgul
[Option ID = 2012]

8) UNIT -4

Suppose Poisson X|A ~ Poisson() where ; | o . Consider the exponential distribution with

mean 1/4 for the prior on

- If the observed value of %

IS o . then which among the

following is the 95% Bayesian credible (confidence) interval for ; of smallest length?

A4S x| ~@RIA) SR A>0°4 WU (prior) & T 7199 1/4 9@ W Idid!  ded W

fear S 1afe , &1 UG AR , &1 dIfE d ¥ D W Eed HF dals aral ; & AU
95% do fAXarydl Jidvd 87

[Question ID = 504][Question Description = 136_554_MSCB__Q36]

(0,c) where ¢ = 0.95

1 w
(0,c) vielc = 0.95

[Option ID = 2013]

(0,c) where ¢ = 09e0)

5
T __ log(20)
(0,c) Vgl ¢ = :

[Option ID = 2014]
(c.exp(c)) where ¢ =

5

[Option ID = 2015]

(0.2—1¢,0.2+c) wherec

(02—1¢,02+¢) 98l c

[Option ID = 2016]

9) UNIT -4

Suppose (X1 ¥1)s (Xs ¥ )y eoes (X, y,) 3TE bivariate measurements where _ - 5 . Assume that

all the are distinct and all the

__ log(20)

(cexp(c)) Tl ¢ = 22

__ log(20)

__ log(20)

are distinct too. let _

denate the ordinarv (Pearson)

prepp
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AT T T —— s mm mr e e e g g =

i . T e e D

correlation coefficient and ,. denote the (Spearman) rank correlation coefficient. Suppose

5

r. = 1 - Which of the following is true?

AT®D (4 o), () (x,y,) ERATAE SR, o o AHE W, B 37w w4
y, BB I AHE, wuRY () Seudy Oie @ qur, WA 3@ seddy
PieR 1AH 5, _, P A 3SH W w9 R

[Question ID = 505][Question Description = 137_554_MSCB__Q37]
. 0S<ey <1

[Option ID = 2017]
2. rp =05
[Option ID = 2018]

3. T:‘_'l

[Option ID = 2019]
4 =-1

s

[Option ID = 2020]
10) UNIT -4

Consider a BIBD (Balanced Incomplete Block Design) with ., treatments in j, blocks, each of

which has ; plots. Let . denote the number of blocks in which each treatment occurs. Let 3

be the number of blocks in which each pair of treatment occurs. Which of the following
statements is necessarily true?

Ude &ild H ;, @ic did U8 BIBD (Hdiid gl Wse feuiig) R faur &Y, Sigi , sl
H, SUERE |, @ 37 sldl @I §& AF 579 X U@ IUER 9RIT Sl g1, &I 34 il
P T A O & SUER-gW IR Sidr B | E gaadl § 9 & 91 SifHadd: 97 § 2

[Question ID = 506][Question Description = 138_554_MSCB__ Q38]

1. b =rk
[Option ID = 2021]
2. yr = bk

[Option ID = 2022]
3 r(b—1)=2A(k—1)
[Option ID = 2023]
Y rv-1)=4(b-1)
[Option ID = 2024]

11) UNIT -4

Let Xy, X0 Ko X be 1i.d. random variables having Uniform distribution on (0,8) where
>0 IS an unknown parameter. Define Xio “max{X,, X, XX} Consider the

confidence intervals ; — [2%03%c0) and j = (X1 + Xg] for g .Which of the following

Is true?

AH® y x x x, W iid TRFDBD RE & o gy RIP-FAMG: Ffedz, Sl

6 >0 Y UFAR |y =maxx, X, X, %} P 06 WRHMTH 1, & g sfcwe
I = [2X 03X ] T ] = [Xg1 4 Xeyy] T [GOR BFH H o1 W8T 7

[Question ID = 507][Question Description = 139_554_MSCB__Q39]
The coverage probabilities of 1 and J are both independent of 8,

- [ d4l] GHl B SAdTeAIgar-widddr (coverage probabilities) @ g Wdag

[Option ID = 2025]
The coverage probability of 1 is independent of @ but the coverage probability of J is

2. NOT independent of €
] B HBEAGA-UAddl ¢ U Wdd & didd J Dl ABIAAdl-Uidedi ¢ ¥ Wad Tel o

[Option ID = 2026]

Tlﬂ.ﬂ el =1d-Tal=] ﬁrnlﬁ&h:“hr n; i § :r :nrlnﬁnnrlnni- n'F in Iﬁ.ll'l" 'I'I-n:. Pl e Rl =1d=-Tal=" nrn‘ﬂﬁlﬁ:l:hj n'F r :r
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111 LU‘H’E’IEHE PIUUEUIIILY L= | f 1> IIILIE'PEI ATIIL W 7 WAL uic LU?EIEHE’ IJI UUEIJI'IIL}F L7 0 B S

3. NOT independent of @
] DI ADBIGAGI-UIASHdl ¢ T IdA 8 diced 1 P ATBIGAI1dl- UIiAdHdl ¢ ¥ WA el &

[Option ID = 2027]
The coverage probabilities of both 1 and J are NOT independent of 6

1 YT T BT BT WASdl ¢ ¥ Wda el &

[Option ID = 2028]
12) UNIT -4

Consider a M/M/1 queueing system with traffic intensity p<1 The probability of having ,

customers in the system at the steady state is given by

M/M/1 Ui Jomell R faar X e fog St digdr , , & | R oaRi # jom
H_UEd e @ Uidedl (= @ 4 S ®

[Question ID = 508][Question Description = 140_554_MSCB__Q40]

1 n

. P
[Option ID = 2029]
2. p(1—p")
[Option ID = 2030]
S p" (1= p)
[Option ID = 2031]
4 p"(1-p)

[Option ID = 2032]

Topic:- 704_PARTC_Set1_61-78

1) UNIT- 1
Let (a,) and (b,) be two sequences of real numbers and  and g be two subsets of p .
let g 4+ F ={a+b:a € E,b € F} - AsSume that the right hand side is well defined in each of

the following statements. Which of the following statements are true?

A S () TU (), | TGS FOTH S A SFFTPAC T g & & ITHT g qoypp &
A gy F = (a+biacEbery T @ FH Jac § al 3R R &1 =
48 & ¥ dedd 93 ?

[Question ID = 509][Question Description = 101_555_MSCC__QO01]
1. limsup _ (a,+b,) <limsup _ a,+limsup b,

[Option ID = 2033]

2. limsup (E + F) < limsup E + limsup F
[Option ID = 2034]

3. liminf__ _.(a, +b,) < liminf__ _.a, +liminf__ b,
[Option ID = 2035]

4 liminf (E + F) = liminf E + limsup F

[Option ID = 2036]

2) UNIT- 1

Let R* denote the set of all positive real numbers. Suppose that f:R*-» R is a
differentiable function. Consider the function g(x) =e*f(x). Which of the following are

true?

qH @ jt 9 TS Al GBS &1 GHY 81 9H fh £ R » R OB
Bad 8l BT gx) =e*f(x) R @R T & ¥ o9 € 99 &2

[Question ID = 510][Question Description = 102_555_MSCC__QO02]
It lim,_..f(x) = 0 then lim,_.f'(x) =0

1.
MG lim,_f(x) =0 A9 lim___f'(x)=0

[Option ID = 2037]

- g(x)—-g(y) _
If lim,._(f(x) 4 f'(x)) = 0 then WL ="5—5 =0
y—oe

2. S e e alxi—alv) e
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dic lim . (f(x)+f(x))=0 dd MM =55 =0

y— oo

[Option ID = 2038]
If lim,_,..f'(x) = 0 then lim__f(x) =0

" o lim...f'(x)=0 9 lim___f(x) = 0
[Option ID = 2039]
If lim,_.. (f(x) + f'(x)) = 0 then lim___f(x) =0

' G lim . (f(x) + f'(x))=0 T§ lim___f(x)=0
[Option ID = 2040]

3) UNIT- 1

let 4, c g and let f:R-R be continuous. Which of the following statements are

true?

A& , cg T g g S99 &l (99 da0al 4 o1 9 T &2

[Question ID = 511][Question Description = 103_555_MSCC__QO03]
If A is closed then f(4) is closed,

IfG A Ygd® 9 f(4) IId ©

[Option ID = 2041]
If A is bounded then f~1(4) is bounded

“ aft 4 RES 2 TE i) RIS 2

[Option ID = 2042]
If A is closed and bounded then f(A) is closed and bounded

gfe 4 Yqd dUT URES § d9 f(4) Y9d U uREs

T,

3.

[Option ID = 2043]

If A is bounded then f(A) is bounded,
4.

afe 4 NS T T f4) eS8

[Option ID = 2044]

4) UNIT- 1

In which of the following cases does there exist a continuous and onto function fix->y?

e 959 @ T Dy §ad auT IesTal BT ¢, , p E11 &7

[Question ID = 512][Question Description = 104_555_MSCC__Q04]
. ¥={01):¥={01]

[Option ID = 2045]
2. x=1[01].Y = (0,1]

[Option ID = 2046]
Y F={01).Y=R

[Option ID = 2047]
4 ¥=(02).Y= {01}

[Option ID = 2048]

5) UNIT-1
Let yy be a nonempty bounded, open subset of pn and let 5 denote its closure. Let U} ;21
be a collection of open sets in pn such that 3 S U Which of the following statements

are true?

A & o 1 0@ HRad TRE, [9gd IT9Td |, & U1 5 I9S IRS 3 g1 g1 T b
U, R 7 00T B W REITE B 5, P awwed W 3
qd 77

[Question ID = 513][Question Description = 105_555_MSCC__QO05]
There exist finitely many positive integers j,,...,jy such that Y SUN_ Ui

Qﬁuﬁﬁaaagwmawﬁa;v Ly Sf@yeuy U,

prepp

Your Personal Exams Guide


https://prepp.in/

www.prepp.in rrepp

Your Personal Exams Guide

[Option ID = 2049]
There exists a positive integer N such that ¥ CuiL, U;

* ¥ e le N & 1P veul,u,

[Option ID = 2050]
For every subsequence j,,j,,.. we have Y Cu’., U

Ji
3.
8 JUHH j,j,,.. P AUYCUR, U,

[Option ID = 2051]
There exists a subsequence j,, j,,.. such that Y =ug_, U

4, o
Ul JUTLPH i, jp, .. 3 UPRY & fBY=u, U,

[Option ID = 2052]

6) UNIT- 1

Let f:[01] » R be a continuous function such that J:f(x)dx - f:f(x)dx , for every
t € [0,1]" Then which of the following are necessarily true?

AR @ £ 19175 g 900 PO FE IR E 7 @ 2 f (ydx = [ £ ()dx T e e [0.1] ®
fou 199 A= H 9 &9 ¥ 3fHadd: 9d 82

[Question ID = 514][Question Description = 106_555_MSCC__QO06]
f is differentiable on (0,1)

" (01) R f HIDTT &

[Option ID = 2053]
f is monotonic on [0,1]

101] ® F U@ i B

1

2

[Option ID = 2054]
3. [0 f (x)dx =1

[Option ID = 2055]
f(x) >0 for all rationals x € [0,1]

> f(x) >0 94l ORATI x € [0,1] P T

[Option ID = 2056]

7) UNIT- 1

For non-negative integers k > 1 define

k

X
fr(x) = 1+ 7) Vx = 0.

Which of the following statements are true?

R QUi , ., ¥ Ry GReE BRI

fi(x) = TEWSE Vx = 0.
e oyl 4 § Y Td o2

[Question ID = 515][Question Description = 107_555_MSCC__QO07]
For each k , f, is a function of bounded variation on compact intervals

1IE¢H & AT f, dgd vl R uRes TRU B 8

[Option ID = 2057]
, Foreveryk, [” fi (x)dx < oo
Wk A [*f, (x)dx <

[Option ID = 2058]

iy, [ fie (x)dx exists
3

limye, J-ul fi (x)dx 3TEACT B

[Option ID = 2059]
The sequence of functions f, converge uniformly on [0,1] as k - o

* Bl £, BT ATHHA[0,1] N k » o0 & Y JAH Y I ARG i 8
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[Option ID = 2060]

8) UNIT-1

Let f:R®* > R be a bounded function such that for each t € R, the functions g, and h,
given by g.(y) = f(t.y) and h.(x) = f(x,t) are non decreasing functions. Which of the
following statements are necessarily true?

A ppzop W RGO & B Rpep PR oo gy ™
h(x) = f(x,¢) EN TGRIG WOH , U1, EEHH Bed & | H 99H ¥ qade
JfHardd: 99 87

[Question ID = 516][Question Description = 108_555_MSCC__QO08]
k(x) = f(x,x) is a non-decreasing function

T
k(x) = f(x,x) TP 3BHHHE BoA &

[Option ID = 2061]
Number of discontinuities of f is at most countably infinite

f @1 3Hdd (discontinuities) @1 TBAT TMUHEG: 3Hd &

[Option ID = 2062]
My (to0,400) F (X Y) EXiStS
lim(xjy)-q-(+m,+m)f(x'y) DI aﬂ%a%

[Option ID = 2063]
liM ) (400,-00) F (X ¥) EXiStS.

My sc0oo) F(2 ) BT ARG R

[Option ID = 2064]

9) UNIT- 1

let r. g3 , g2 be a1 function with £(0,0,0) = (0,0) - -t 4 denote the derivative of £ at
(0,0,0) - Let g:R® 5 R be the function given by

gx,v,z)=xy+yz+zx+x+y+z

Let ;. g3 _, g3 be the function defined by 5 _ (f.9) "

In which of the following cases, will the function ; admit a differentiable inverse in some

open neighbourhood of (0,0,0) ?

ﬂ'lefﬁ;f:na_,nz P 1 BdAd g aﬂ&ﬁqf(n'n,g)=(uru)-Hqﬁ?(o,ﬁ,o) Wy @
HAHAS , & | G | ps g FHE fearman wom & |

gx,v.2)=xy+yz+zx+x+y+z

RRS SRS Plh=(f,g) § URHING BeA A |

Er=t g fog d wed h & fag (0,0,0) 7 Nﬁfjﬂﬂﬁaﬂ (open neighbourhood) H
faddpa-ig ufdas (differentiable inverse) gI?

[Question ID = 517][Question Description = 109_555_MSCC__Q09]

“4=( o o

[Option ID = 2065]

4= 5 )

[Option ID = 2066]
5 (n 0 —1)

01 0
[Option ID = 2067]
/4 2 4
4..4—(0 - 2)

[Option ID = 2068]

10) UNIT- 1
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Let p. v _, y be a bounded linear operator from a Banach space , to another Banach
space y . Which of the following conditions imply that »» has a bounded inverse?

T+ b,y SFG-FEF , ¥ @ 3G 99 §HF , & fau s Jors g1 A=
4 4 feg ufddy &1 =™ 8 fas., Al Uﬂﬁ@ﬂﬁ?ﬁq(inverse)%?

[Question ID = 518][Question Description = 110_555_MSCC__Q10]
1oinf =, I Tx =0

[Option ID = 2069]
inf =, I Tx I=0 and T(X) isdenseiny

inf =, I Tx =0 TUIT(X), ¥ H ¥ &

[Option ID = 2070]

[Option ID = 2071]
inf =, I TxI>0 and T(X) isdenseiny

4.
inf, -, ITxI>0 AU 7(x), v H 999 &
[Option ID = 2072]
11) UNIT- 1
Let , bean . . ., matrix such that the first . rows of , are linearly indepen-dent and the

first . columns of , are linearly independent, where .. . ... and . _ . . Which of the

following statements are true?

o+ e, &, ., GHI30gE & 6, & yyA | ufdqul Yadd: Wda g dul , & UUH
WY (@Dd: W e, 98l Ul .79 H ¥9H ¥ dadod ¥4 &2

[Question ID = 519][Question Description = 111_555_MSCC__Q11]
The rank of A4 is at least max{r, s}

- A DI XD PHH ¥ ®H max{r, s} -

[Option ID = 2073]
The submatrix formed by the first »r rows and the first s columns of 4 has rank

2. min{r, s}

TYH » Ufdadl Ul nuH s WH 9§ R SuedE &1 35 mingr, s} @

[Option ID = 2074]
If r < 5, then there exists a row among rows r + 1, ...,m which together with the first

r rows form a linearly independent set

giG r<s B o UGl r+1,..,m H T Uldd & S UYH » Uldadi & Y U (Rddbd: WA Y=g §41d1 &

[Option ID = 2075]
If s < r, then there exists a column among columns s 4+ 1,...,n which together with
the first s columns form a linearly dependent set

4

AR sy T T s41..n T 0T Y E S TH P T EH
HEaa 99=d A8

[Option ID = 2076]

12) UNIT- 1

Let A be an matrix with real entries and let - be an mx 1 Vector of unknowns. Now

mxXm
consider the two statements given below:

| : There exists non-zero vector p, ¢ R™ such that the linear system

Ax = b, has NO solution.

Il : There exist non-zero vectors b,,b, € R™ . with b, # ch, for any ¢ € R, such that the

linear systems Ax = b, and Ax = b, have solutions.

Which of the following statements are true?

qH fo , IRdfde ufdPgiamr . 3fodg & oyl , 3Rl &, ., 9eAe | 39
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4 feu @ Jagoal R fagR &

| T AR A p, e g & & IGD P 45 = p, PT DI 57 B 8 |
I: U @R giew bz,bSER”‘,aﬁ b, # cb, (BTl Weer @ fiT) e & Wae Fom

Ax=b, Wm=h3$ﬁﬁ%I
9 4 4 @9 ¥ 95dd 99 8§ ?

[Question ID = 520][Question Description = 112_555_MSCC__Q12]
1 is TRUE whenever A is singular,

2,

4.

11 94 8 94 i 4 fafe=a g

[Option ID = 2077]
I is TRUE whenever 4 is singular

| 90 § 99 4 fafa ®
[Option ID = 2078]
Both 1 and 11 can be TRUE simultaneously

;] dYT 7 SHT9Y-9Y ¥4 8 99d &

[Option ID = 2079]
If m = 2, then at least one of 1 and 11 is FALSE

e m=z2dd; W 7 44 59 A HH TP 39d &

[Option ID = 2080]

13) UNIT- 1

Let M € M_(R) such that M = 0 but M* = 0 . Which of the following statements are true?

A MeM (R) 39 UBRP M20 WgmMi=o0| 4 § 99 4 dodd T8l 87

[Question ID = 521][Question Description = 113_555_MSCC__Q13]

1

b=

If n is even then dim(Col(M))> dim(Null(M))
gfG n g9 & dl dim(Col(M)) > dim(Null(M))

[Option ID = 2081]
If n is even then dim(Col(M))< dim(Null(a))

gfe n §H B di dim(Col(M)) < dim(Null(M))

[Option ID = 2082]
If n is odd then dim(Col(M))< dim(Null(M))
gfq n @99 8 dl dim(Col(M)) < dim(Null(a))

[Option ID = 2083]
If n is odd then dim(Col(M))> dim(Null(a))

afg n @99 & al dim(Col(M)) > dim(Null(M))

[Option ID = 2084]

14) UNIT- 1

Let A be an

matrix p such that p ,p-1 is a diagonal matrix. Which of the following conditions imply that

nxXxn

4 Is diagonalizable?

AHfe , @&, g § I8H , @I AU AFd & dfc TH SGhHUIT (non-
singulan)3Tdg p & & p,p-1 TP APl oo 8 | 1 AT fow ufddy &1 3m=E &

5 , R

[Question ID = 522][Question Description = 114_555_MSCC__Q14]

1,

2

There exists integer k such that g% = ;

TH QUiid k & b 4% =

[Option ID = 2085]
There exists integer k such that g4¥ is nilpotent

o) E[Uff?)_k ® ﬁi,q"ﬂfdﬁlﬁt(nilpotent}%i

[Option ID = 2086]

matrix. We say that , is diagonalizable if there exists a nonsingular

prepp
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A< I1s diagonalizable

¥ e e

[Option ID = 2087]
A has n linearly independent eigenvectors

B e

[Option ID = 2088]

15) UNIT- 1

It is known that , _ X, € M,(Z) is a solution of 45 _ x4 — 4 for some

L () X Qi) X G|

Which of following values are NOT possible for the determinant of X, y

X=XpeM@ Pax-xa=a T B ef(1 H=1 1)1 -1 Rm

i = 1 =3 1 1

1 FHITE | x & URUG & fo 9 H 499 1 79 $4a el ¢ ?

[Question ID = 523][Question Description = 115_555_MSCC__Q15]
1. det(x,) =0

[Option ID = 2089]
2. det(X,) =2

[Option ID = 2090]
3 det(x,) =6

[Option ID = 2091]
4. det(x,) = 10

[Option ID = 2092]

16) UNIT- 1

Which of the following are inner products on p2 ?

e 4 @ &H 9TR? W R IPUEAGA B ?

[Question ID = 524][Question Description = 116_555_MSCC__Q16]

£1\ N
i ((1’2)’ (Yz )) = x,¥y +2x,7, +2x,y, + X,V

[Option ID = 2093]
X1\ N
# ((Iz)' (}’z )) = X3V T X1y, T X T 26,5,
[Option ID = 2094]
X1\ N1
3 ((Iz)’ (J"z )) = X3V T XY, T X0 T X320,
[Option ID = 2095]
X1\ N 1 1
% ((Iz)’ (},2 )) i * N P e ) T X3¥;

[Option ID = 2096]

17) UNIT- 1

Let , be a topological space and p be a subset of 5 . Which of the following statements

are correct?

v P U@ Tiffds gafp 7 qur ; &1, &1 SueH=d IF= 3 ¥ & ¥ dadod 98l &7

[Question ID = 525][Question Description = 117_555_MSCC__Q17]
E is connected implies g is connected

E & UG eH @1 RME BFN F UeS ©

[Option ID = 2097]
E is connected implies dE is connected

Z. o ! y
E & Jag gF @1 AR™ BN g Je< @

1

[Option ID = 2098]
E is path connected implies g is path connected,

E'Ea%wmﬁﬁw&wm@mfwm%
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[Option ID = 2099]
E is compact implies g is compact
E & HgdsH @ Y B Ued &

[Option ID = 2100]

4

18) UNIT- 1

Consider the system

2x+ky = 2-—k
kx+2y = k
ky+kz = k-1

in three unknowns and one real parameter ;  For which of the following values of ;, is the

system of linear equations consistent?

39 [ R fFaR & il diF STl qul U6 dRdlds Urad ;, 8 91 8

2x+ky = 2—k
kx+2y = k
ky+kz = k-1

F A Y, & PuaF & fou Yas e &1 FRem i 8:

[Question ID = 526][Question Description = 118_555_MSCC__Q18]
1. 1

[Option ID = 2101]
2: D

[Option ID = 2102]
3. -1

[Option ID = 2103]
4, -2

[Option ID = 2104]

Topic:- 704_PARTC_Set1_79-90
1) UNIT -2
For any complex valued function f let D, denote the set on which the function f satisfies

Cauchy-Riemann equations. |dentify the functions for which D, is equal to .
fodl i A AH & B @ fU AH @ p T8 ¥ ¢ @ fau oo -
{9 GHiA0N &l G PRl e | 39 Ba-l &l UgdH o & RUp. . ¢ & SIS Bl |

[Question ID = 527][Question Description = 119_555_MSCC__Q19]

f(z) = 1:'31
1. s
f(z) =¥ 1+iz|

[Option ID = 2105]

, f(z) = (cos ax — sin ay) + i(sin ax + cos ay), where z=x+ iy
f(2) = (cos ax — sin ay) + i(sin ax + cos ay), 96l z = x + iy
[Option ID = 2106]

3 i

f(z)=4{e = ifz#0
LO ifz=0
3 S
f(z)=*EF qﬁz#ﬂ
L0 gigz=0

[Option ID = 2107]

f(z) =x*+iy? wherez=x+iy
4, _
f(2) =x*+iy? velz=x+iy

[Option ID = 2108]

2) UNIT -2
Let  denote the unit circle (z €C:|z] = 1) in the complex plane and let p, be the open

unit disc {(zE€C:|z| < 1} Let p, denote the set of points , in 4 for which there exists a

0
holomorphic function ¢ in an open neighbourhood ;; of , suchthat g,y —ye _4n In
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. ~ &p -0 F M g ) k=~

Uzn nAD . Then R contains

AH @y S99 T 7 W@ W, ez =) P @@ e A p (G0 &
zec|z]<1) ¢ TH & p THIBRA L H ﬁgaﬁzu & G Pl SR Bl & fored
e, & fagayfday , ¥ @ TN B 3 UOR @ @y, ap i

Zp

f(z) =E= o+ O | T p 7 (79 WiHfed @

[Question ID = 528][Question Description = 120_555_MSCC__Q20]
All points of T

"% oh e

[Option ID = 2109]
Infinitely many points of T

. T & 3fHdd: §g fdg

[Option ID = 2110]
All points of T except a finite set

" Ryar v WRFW ST F @ R

[Option ID = 2111]
No points of T

4.T$Taﬁ§fa_gq€1

[Option ID = 2112]

3) UNIT -2
Consider the function

(sin z)™
{1—cosz)™

f(2)= foro<|z| <1

where . ., are positive integers. Then , _ g Is

e o )R AR &3

P, ... 0<|zl<1 & foR

(1—cos z)"

ey, UTHS QUG B | T6,_ ©

[Question ID = 529][Question Description = 121_555_MSCC__Q21]
A removable singularity if m > 2n

1'uﬁmaznﬁawmﬁﬁw

[Option ID = 2113]
A pole ifm < 2n

2.
Wﬁqﬁm{ZH

[Option ID = 2114]
A poleifm > 2n

3.
TH Yd A m = 2n

[Option ID = 2115]
An essential singularity for some values of m,n

m,nﬁﬁmﬁ%mmm

[Option ID = 2116]

4.

4) UNIT -2

Let f be an entire function such that

lzf(z) —1 + 2| <1 +|2]

for all zEC- Then

o 6 . T S aciiie e & & It ..~ & fo
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lzfiz)—1+="|S11)z2

dd

[Question ID = 530][Question Description = 122_555_MSCC__Q22]

" Foy=-1
[Option ID = 2117]
> f'(0) =-1/2
[Option ID = 2118]
> f'(0)=-1/3
[Option ID = 2119]
* Fey=—a/e

[Option ID = 2120]
5) UNIT -2

A positive integer ,, co-prime to 4, is called a primitive root modulo 45 if & _; is not
divisible by 1, forall j with ; »; ~ 16 - Let ;, j be distinct positive integers between 4

and 4 ¢ - Which of the following statements are true?

0% YHHD QUid ,, il ,, I MHGHSY © Jdd o Hisgal (primitive root modulo) 47
q35ﬂ|d|% ufank_l mk,lﬂk,{lﬁ $ ﬁqu -\E[ 'HTEI qﬁ %l qﬁﬁ;ﬂ,b@
fafdqd e-THe Quis gl S, dul,, @ o9 g1 A H ¥ o 4 99dd 99 &2

[Question ID = 531][Question Description = 123_555_MSCC__Q23]
2 Is a primitive root modulo 17

2 UF U gd Hisgai 17 ©

[Option ID = 2121]
If @ is a primitive root modulo 17, then a? is not necessarilv a orimitive Root modulo 17

1.

L, - w
R o G9® @ Hisgei 17 8, 0@ o2 WO 9 HISTl 17 FT et 72 2
[Option ID = 2122]
If a,b are primitive roots modulo 17, then ab is a primitive root modulo 17
3. " v
IS a,b Jdd Hol AlSYAl 17 8, A ab Jdd Ho AlSICH 17 o
[Option ID = 2123]
2 Product of primitive roots modulo 17 between 1 and 16 is congruent to 1 modulo 17
' 1dYT 16 & AY QdD Hd ATl 17 & UHEGA 1 HISYAl 17 D 9Y I1d B
[Option ID = 2124]
6) UNIT -2

For a positive integer let a(n) denote the number of prime factors of ,, counted with

e
multiplicity. For instance, 0(3)=1'0(6)=0(9)=2" Let ,, - 3 be a prime number and
let oy — p(p+2)(p+4) Which of the following statements are true?

fodl v QUi ,, & faT 7H 5 ) TGP 68 MG, & ST UHES ¢ |
A H 9 o9 € 9 99 77

N=pp+2)(p+4)

[Question ID = 532][Question Description = 124_555_MSCC__Q24]
1. 2(N)=3

[Option ID = 2125]
There exist primes p > 3 such that (N) = 3

" HHST p >3 & g AT o) = 3

[Option ID = 2126]
p can never be the smallest prime divisor of N

E'FWNng_wHWWHﬁam

[Option ID = 2127]
p can be the smallest prime divisor of N
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Y, & AUy BT THOH HUST UGS BFT GHa B
[Option ID = 2128]
7) UNIT -2

Let be a prime number and N, be the number of pairs of positive integers (x,y) such

that

L i
X g P

Which among the following are possible values of 5 ?
p

nﬁ%pwﬂwm%wmmt{nﬁaﬁ&_ﬂEWGﬁmzﬁm%ﬁs

o | =

I
¥y Pr

AP YN, P ST &

[Question ID = 533][Question Description = 125_555_MSCC__Q25]
1. 0

[Option ID = 2129]
2 4

[Option ID = 2130]
3 5

[Option ID = 2131]
4. 9

[Option ID = 2132]
8) UNIT -2

Let , be a group of order ,, . Which of the following statements are necessarily

true?

A ® . U@ @i, &1 Fg s | 4 dadcdl § § o §9d 87

[Question ID = 534][Question Description = 126_555_MSCC__Q26]
G has a normal subgroup of order 3

¢ PIBIC (order) 3 BT DI THHT 398Hg 3

1.

[Option ID = 2133]
G is not a simple aroup

L G WHHE:I_E{T%

[Option ID = 2134]
There exists an injective group homomorphism from G to s,

¢ 9§ s, & U tha! THg GA®IRGl B

[Option ID = 2135]
G has a subgroup of index 4

¢ 1, TdPid 4 I Hls IUTTE &

[Option ID = 2136]

9) UNIT -2

Which of the following statements are true?

forarer amageil # A ®iel A AT 37

[Question ID = 535][Question Description = 127_555_MSCC__Q27]
All finite field extensions of @ are Galois

" Q@ & g+t ufifg &7 fowR e B

1

[Option ID = 2137]

; There exists a Galois extension of @ of degree 3
" o T IA 2 I hie AT [AEw 2
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l.{ Tl M J Y Y iy FESN ™1 P~ WRIE™N 2

[Option ID = 2138]
All finite field extensions of F, are Galois

' F, ® 9l URfAG &7 fTER e 8

[Option ID = 2139]
There exists a field extension of @ of degree 2 which is not Galois

* Q B DIC 2 B Pz &7 FTER & & ear T &

3

[Option ID = 2140]
10) UNIT -2

Let f=a,+a,X+aXx" be a polynomial with aq, € Z for 0 <i<n.Llet . be a prime

such that forall y «; <, and p? does not divide , . Which of the following

pla;
statements are true?

qﬁﬁsf=au+a1};’+---a"){“ W%mmaiez'ogiﬂn %Wlﬁﬁﬁ?p
FMATHIPREE Wity ;. , T, T, BT . Hifd T Fear | F
daodi H ¥ D I &2

[Question ID = 536][Question Description = 128_555_MSCC__Q28]
f is always irreducible

" ¢ gar e R

[Option ID = 2141]
f is always reducible

“ ¢ gorEsTa R

[Option ID = 2142]
f can sometimes be irreducible and can sometimes be reducible:

> F DI 3RSl 3R it Weig gl 9dbal g

[Option ID = 2143]
f can have degree 1-

* f ﬁﬂﬁﬁ(degree} 181 9Phdl B

[Option ID = 2144]
11) UNIT -2

Which of the following statements are true about subsets of p2 with the usual topology?

T GifRYfADI & Y, p- & IUEHdl & f[aug d 79 # ¥ 319 Jdadod Td &7

[Question ID = 537][Question Description = 129_555_MSCC__Q29]

A is connected if and only if its closure 7 is connected

" 4 UG T Paq O IR Had O U URT 7 GIS B

[Option ID = 2145]
2. Intersection of two connected subsets is connected

3l Jag Il o ul¥ygpcd dag &

[Option ID = 2146]
3. Union of two compact subsets is compact

gl Jad IuEarl ©1 Al Haa &

[Option ID = 214/]
There are exactly two continuous functions from @* to the set {(0,0),(1,1)

Yl (0,0),(1,1)} TH=90 &I JYIY Tl Hdd Ba- &
[Option ID = 2148]

12) UNIT -2

Consider A ={1,1/2,1/3,..,1/n,..|n €N} 3" B = 4u {0}
Both the sets are endowed with subspace topology from p . Which of the following

statements are true?

il ML . T BEDERIIZAI T S - 3
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_{-1 1/2 1/3 1jnl o |nEN} L0 B ] B AU{U-} ™ 1™ ™2 ™S bl L] =gy N '\.ld"'-l "N e il | R

m@m@ﬁaﬁwélﬁnmﬁrﬁﬂﬁﬁwé?

[Question ID = 538][Question Description = 130_555_MSCC__Q30]
A is a closed subset of R

" A%R @1 93« IT9H=d

[Option ID = 2149]
B is a closed subset of R

' 3 TR ®1U3d ST

[Option ID = 2150]
A is homeomorphic to Z , where Z has subspace topology from R,

Atz @ TAOR oeiz AR 9 SUAR Gl 2

[Option ID = 2151]
B is homeomorphic to Z , where Z has subspace topology from R

"B B Z & gueN wel z AR 9 IuaHR wifke!

[Option ID = 2152]

Topic:- 704_PARTC_Set1_91-102
1) UNIT -3

Let ,, be a positive eigenfunction with eigenvalue ; for the boundary value problem

it + 211+a(t)u = Au, 11(0) =0 = I:l(l), where a: [0’1] =% (1;05) IS @ continuous function.
Which of the following statements are possibly true?

e oRdm Ae 37 & faU |, 6 yAde AfHaee bad § o sifasgios
AF, ®

i+ 20 +a(t)u=Au, w(0)=0=1u(1),

SR 4. [0,1] - (1,00) SO0 e &1 T qaqadl H @ P ¥ HHAG: T &2

[Question ID = 539][Question Description = 131_555_MSCC__Q31]
- 1>0
[Option ID = 2153]
2 34<0
[Option ID = 2154]
. [(u)*dt =2 [Juidt+ [ (a(t)—A)u’dt
[Option ID = 2155]
4, A=0

[Option ID = 2156]
2) UNIT -3

Let f:R? - R? be a nonzero smooth vector field satisfying divf 0 - Which of the

following are necessarily true for the ODE ; _ f(x) ?

qH %f:ﬂz—rkz W nﬂm(smﬂnth)mm 8 Gﬁdiqutu @l qqee &l Bl |
[ H DH ¥ AL ODE ; _ f(,y P T F BT

[Question ID = 540][Question Description = 132_555_MSCC__Q32]

1. There are no equilibrium points

[Option ID = 2157]
2. There are no periodic solutions

DS 3Madd! g odl 8

[Option ID = 2158]
3. All the solutions are bounded

Jaft ser uldag 3

[Option ID = 2159]
4. All the solutions are unbounded

wft sar ambyag 2
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[Option ID = 2160]
3) UNIT -3

Consider the 2nd order ODE ; +p(t)x +q(t)x =0 and let Xy, X, be two solutions of this

ODE in [a, b] Which of the following statements are true for the Wronskian W of Xy,% ?
wODEi‘+p(t)i‘+q(t)x=U P14 ﬁ?ﬂ?aﬁﬁiﬂ xlqa"xz ﬁ [ﬂ,b] ﬁ%’HODE&_ _E»'c_.’T
q | & ARPTT w & U 94 qadedl & € oH ¥ ¥ &2

xisz

[Question ID = 541][Question Description = 133_555_MSCC__Q33]
. ws=o in (a,b) implies that x,,x, are independent

(ab) H w=o @ 3f2 5 *v*: @dad
[Option ID = 2161]

W can change sign in (a, b)
w &1 9% (a,p) § 950 IHdl o

[Option ID = 2162]
W(t,) =0 for some t, € (a,b) implies that w =0 In (a,b)

WtuE(a,b)$ g w(t,) =0 @I 3 %%(a.b) dw=o

[Option ID = 2163]
W(t,) =1 for some t, € (a,b) implies that w =1 in (a,b)

POt €(ab) D U W(t) =11 3 §fd (a,b) F w=1

[Option ID = 2164]
4) UNIT -3

Which of the following expressions for ,, _ u(x,t) 2re solutions ﬂfu, —efu, +u=0 with

u(x,0) =x ?

v m (e T RURE st 339 4

I =
u,—e u,+u=90

333?[ % GJIB?u(:.ac,il'.'!)=:.|:'?r

[Question ID = 542][Question Description = 134_555_MSCC__Q34]
1. ef(x+ef—1)
[Option ID = 2165]
2. g7t (x— et 4+ 1)
[Option ID = 2166]
3. x—et 41
[Option ID = 2167]

4, xet

[Option ID = 2168]

5) UNIT -3
Let u(x,y) solve  the partial differential equation (PDE)
= e + 3y2u = 0 with u(x, 0) = e%/*.

dxdy ’

Which of the following statements are true?

HifRPH Hah - GHIHIUI (PDE)
x? o + 3 2u=0\_J|BTu(x 0) =el/*
dxdy 2 : '
BT T () P! DA FF T § PHE qa00 T &7

[Question ID = 543][Question Description = 135_555_MSCC__Q35]
1. The PDE is not linear
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PDE 3fiaw oref 2
[Option ID = 2169]
2. wf11)=-+"
[Option ID = 2170]
3. w(1,1)=e2
[Option ID = 2171]

The method of separation of variables can be utilized to compute the solution u(x,y)

4 B4 u(x,y) & TIUH %@ dX QYad (separation of variables) @1 fafd &1 Iug fean

ST 9&dl &

[Option ID = 2172]
6) UNIT -3

The values of a,b,c,d,e for which the function

a(x—1)*+b(x—2)° —w<x<2
f(x)=4¢c(x—1)"+d e x<3

(x—1)*+e(x—3)° 3<x<w
is a cubic spline are

abecde @ o AFI D fau weH

a(x—1)*+b(x—2)° —w<x<2

f(x)=4c(x—1)*+d 2<x<3
(x—1)*+e(x—3)° 3<x<w
TF F(% T g, T8

[Question ID = 544][Question Description = 136_555_MSCC__Q36]
a=c=1,d=0,b,e are arbitrary

a=c=1,d=0,b,e @_&5%

[Option ID = 2173]
, a=b=c=1,d=0,e is arbitrary

a=b=c=1d=0e WD

[Option ID = 2174]
a=b=c=d=1,e Isarbitrary

a=b=c=d=1,e W%{

[Option ID = 2175]
4 a=b=c=d=e=1

1.

3.

[Option ID = 2176]
7) UNIT -3

Consider the Euler method for integration of the system of differential equations
X =-y
¥y =2

Assume that (x ) are the points obtained for i=01 . n2 Usingatime-step ; _ 1/n

n n
i ¥i

starting at the initial point (X0, ¥) = (1,0) ° Which of the following statements are true?

[ Sfama GHIoRU & A®E & GHIG - & U R [afy IR faaR &3

x =-y
=

Tﬂﬁ% RIS ﬁg(xﬂd"o)=(1,ﬂ) ﬁ Gﬂ?ﬂﬁﬂ?{g‘t{ mmh =1/n $B'EI'EI°FT 33 g1y
r oy 88 g1, 2 P U FAAAE 79 U D 4aaT 9@ &

[Question ID = 545][Question Description = 137_555_MSCC__Q37]
The points (x*,y™) lie on a circle of radius 1

1,
ﬁg(x;',y;*) A 1@ dod WX Usd e

[Option ID = 2177]
2 im,,., o, (2, y) = (cos(1),sin(1))
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[Option ID = 2178]
i, (23,78 = (1,0)
[Option ID = 2179]
i (x")2+(yr)2>1 fori=1
(x")2+(y™)?>1,i=21% fu

[Option ID = 2180]
8) UNIT -3

Let X = {y € C*[0,7]:¥(0) =0 = y(x)} and define :x >R by J(y) = [ y*(1—y™)dx .
Which of the following statements are true?

A X={reconl:y0)=0=ym} VX >R @ J() = [, ¥*(1—y?)dx §
gRYIMd & 1749 § ¥ &9 9 95d 99 87

[Question ID = 546][Question Description = 138_555_MSCC__Q38]
y = 0 is a local minimum for J with respect to the ¢! norm on X

X R ¢! norm & U0, ;& U y = 0 WG T &

[Option ID = 2181]
y = 0 is a local maximum for J with respect to the ¢* norm on X

x W ¢! norm & FU&, & [T y = 0 WHT Hf¥HTH B

[Option ID = 2182]
y =0 is a local minimum for J with respect to the sup norm on X

X Wsup nﬂrmaiﬁrefﬁi,;a?ﬁﬂ y=0 Y J-dH %’

[Option ID = 2183]
y = 0 is a local maximum for J with respect to the sup norm on X

* X Wsupnurm&?'ﬂ]ﬁ&{,]a‘?m v=0 ¥HEG AYHdH B

1

2

[Option ID = 2184]
9) UNIT -3

Let g be the unit ball in p3 centered at origin. The Euler-Lagrange equation corresponding

to the functional

1) = [ (1+ )z i
B

A+ 0 Wdfsdgs H; 1@ Mae gl 4 Boe & Wd SHITR-TIS FHG
!(u)=J(1+|Fu|E)%dx%

[Question ID = 547][Question Description = 139_555_MSCC__Q39]
[} Fu —_—
1. div( =9

(1+|Pu|*)2

[Option ID = 2185]

> Au 1___1

' (1+|Fu|®)z

Option ID = 2186]
3 Ivul =1

Option ID = 2187]
2 i, D
4 (1 + IFH’I )Au " Zi,j=1'u.rf u.rju.t[xj

[Option ID = 2188]

10) UNIT -3

Let K (x,y) be a kernel In [0,1] X [0,1] defined as K(x,y) = sin(2mx)sin(2my) - Consider the
integral operator

1

K@) = [ w Ky

0

where , ¢ c([0,1]) " Which of the following assertions on 4. are true?
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K(x,y) = sin(2mx)sin(2my) ® ¥U HURHIYG K(x,y) @I [0,1] X [0,1] H ¥ JF, A
HIGH O 9PR® IR faaR &< |

1

K@@ = | w @Ky

0

Sl y e c([oa])- 7 H PH ¥ P 5 WED &7

[Question ID = 548][Question Description = 140_555_MSCC__Q40]
The null space of & is infinite dimensional

3¢ @ Y gE 3Hd fadig @

[Option ID = 2189]

f: v(x)K(u)(x)dx = f:.?f (v)(x)u(x)dx for all u,v € C([0,1])

[y v ()X () (x)dx = [ K (v)(x)u(x)dx T u,v € C([0,1]) @ fou

1

[Option ID = 2190]
K has no negative eigenvalue

K BT BIS BUTHD &S 74 187 2

[Option ID = 2191]
¥ has an eigenvalue greater than 3/4

3 B T AHA&OH A 3, 9 3D B

[Option ID = 2192]

11) UNIT -3
Consider the integral equation

J'x(:r—t)u(t) dt=x: x>0
0

for continuous functions ,, defined on [0,00) - The equation has

1 GRS A 9HIEHR0 R f[daR &4

J.x(x—t)u(t) dt=x; x=20
0

Sl [0,00) T URHING Hdd B, & 1Y &1 FHIGR BT

[Question ID = 549][Question Description = 141_555_MSCC__Q41]

1. A unigue bounded solution
vh aifgdlr udag sa 2

[Option ID = 2193]
2. No solution

DIz Bl oel 8

[Option ID = 2194]
A unique solution u such that Ju(x)| < €(1 + |x|) for some constant ¢

YU oMt ed. 2 B lu(x)| < c(1 + |x|) . [PdI RR® ¢ & T
[Option ID = 2195]
More than one solution  such that |u(x)| < C€(1+ |x]|) for some constant C
* % ¥ WP TUEAy © lu(x)|< C(1+ |x|).m@m$6' @ forg
[Option ID = 2196]
12) UNIT -3

A mass ., with velocity ,, approaches a stationary mass ,, along the , -axis. The masses

bounce of each other elastically. Assume that the motion takes place in one dimension

along the , axis, and ,,_ and y

5 f
x ~axis. Which of the following are true?

0® FoOdH , R, @ AR - A o & 37, § Sde | %ogdH
Wmﬂ(elastically)wm YTHA PR UG A 8 | 9H b 71fd tp fe=m | -
& H Bidl & dul,, dYUT, U ZOAMEI,, dUl,, & . - & @ e d a7 &l fe@d

represent the final velocities of masses . and ,, along the

prepp
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[Question ID = 550][Question Description = 142_555_MSCC__Q42]

vf=v,1}=v

[Option ID = 2197]

2. = o

3'. Uf_ er:

4. i = V. =

[Option ID = 2198]

_ (m-M)v 2mv
m+M

m+M

[Option ID = 2199]

mv Mv

m+M ' f m+M

[Option ID = 2200]

Topic:- 704_PARTC_Set1_103-120
1) UNIT -4
Let ,, be a non-negative random variable with E[X]=1" Which of the following quantities

is necessarily greater than or equal to 4 ?

A&, @ FUR ITEDE RE 006 Mgy, . A9 7 7 o7 @ Rml
fardd: ; ¥ 931U R 87

[Question ID = 551][Question Description = 143_555_MSCC__Q43]

1 E[X4]

[Option ID = 2201]

2 (E[cosX])? + (E[sinX])?

[Option ID = 2202]

3 E[m

[Option ID = 2203]

4 E[1/x)

[Option ID = 2204]

2) UNIT -4

If . is a permutation of (1,2,..,n} " let X, () denote the number of fixed points, that is
cardinality of the set (i <nmm(i) =1} * If a permutation . is chosen uniformly at random,
then X, is a random variable. Which of the following are correct?

M a2, my P PHHR, g (o P PTG fogell 31 dom AH, suiq =
(i < min(i) =i P cardinality | UG AT . DI T FHHG: TSP Bl @ 5 TP

Jefse R g1 9 d o5 ¥ 98! 82

[Question ID = 552][Question Description = 144_555_MSCC__Q44]
"' E(X5) = SE(Xs)
[Option ID = 2205]
- E(X,5) =E(X5) /5
[Option ID = 2206]
3. E(Xp5) = E(X5)

[Option ID = 2207]
4. =

E(X,5) = [E(X5)]?

[Option ID = 2208]

3) UNIT -4

Consider an irreducible Markov chain with finite state space ¢ . Let p — ((P:))) be its

transition probability matrix and let pn _ ((p("))) denote the  -step transition probability
ij

matrix for the chain. Let

;R (m) . .
a*f_,!m; p; LJES.
m=1

Recall that the limit above always exists. Which of the following statements are necessarily

true?

prepp
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G-I HIPid gEal R fGuaR & sl sawr 1 fF ¢ iRAd 81 a7 e P = ((py))

SHD| ThAU mﬁwaﬂﬁqg%ampn=((pcn))) Y & fau - TROT GHHY WG

iJ

g feErars | 94
1 n
- i) 0,
ﬂ:j=r!|_}|"|;[:; i;ﬂ ,I,}ES-
m=1

A H 7 & SuRfcfad dmrgar ar] 8 | 99 ol 4 9§ @19 9 fHada: 99 &2

[Question ID = 553][Question Description = 145_555_MSCC__Q45]

" a;=aVijk€S

[Option ID = 2209]
, 2ia;=1 forallies

Xia;=1 Tlies & foU

[Option ID = 2210]
a;>0 foralli,jes

a;>0 Tlijes & fou

[Option ID = 2211]
Foralli,j € 5, the sequence p™

ij

gl jes & fau gl p:;_"} a; H AHART B S8 S n - o

converges to a;; asn — oo

[Option ID = 2212]
4) UNIT -4

Consider a Markov chain with state space ¢ _ 012, ..,} and transition probabilities given
as follows:

po; =1/(t e) ©rj>o0

=1 for;_ o and ; odd for,_ o @and ; even

Pii-1 P = 1

Which of the following are true?

@ T AP e R fTER P SEDl Sfa® § 0 g _ (g, 3 B U EHAO

Po; =1/(jle) j=0 & o
PFrg =110 wmf 33 ﬁ:ll.q:
Td ®7

. & faufm 7 o9 9

[Question ID = 554][Question Description = 146_555_MSCC__Q46]

1. The chain is irreducible
9 Iell xSl 8

[Option ID = 2213]
2. The chain has period 2

9[aTenl @l 3dacdore 2 2

[Option ID = 2214]
3. There are infinitely many recurrent classes

3ol a8 Yolracdl @of 3

[Option ID = 2215]
4. Zero is a transient state

oo arequenEdt aasen 2
[Option ID = 2216]

5) UNIT -4

Suppose g ., Geometric(1/2) (taking values In [12:3,.29 ) and conditional on , , the

variable y» has Poisson(X) distribution. Similarly suppose ;; ., Poisson(1) and conditional

on U,the variable , has Geometric(1/(U + 1)) distribution. Then,
WA hh o v 2RI ALY o e ... Y __ @I _ U3 aufadsr &74
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"R B BT ‘.{1‘2'3’ “l} it w0 i | B AN E"-. J’ X ~J (J'Eﬂmetr:lc(l/Z) "I ™A% Y b il | X % wiAINE™ ™ e )

G gl 3@ WPR A4 B u~@WEl() q W v @
U TR QUIdEY &4 Geometric(1/(U + 1)) 21 dd

[Question ID = 555][Question Description = 147_555_MSCC__Q47]
I E[Y]= E[V]
[Option ID = 2217]
2 E[Y] < E[V]
[Option ID = 2218]
3. Var[Y] = Var[V]

[Option ID = 2219]
4. Var[Y] < Var[V]

[Option ID = 2220]
6) UNIT -4

Let (X1, 30)s (Xs ¥ Yo eves (Xois V) be , independent observations from the uniform distri-

bution on Se={(x,y):8 < x*+y><8+1} where g - 4 is an unknown parameter. Which

of the following statements are correct?
S,=((xy)8<x’+yl<o+1) W T WH dE I HUR W

@I Tdd U&UT HH, SEl 4 -, , TP AT Uigd & |+ ol

(23, %1), (22,52 ) e (X0 V)

48 o9 4 9d 87

[Question ID = 556][Question Description = 148_555_MSCC__Q48]
max, ;. .{x? +¥}—1 is a maximum likelihood estimate of @

0 & U max,. .. (x2+y2}—1 T MUHIH FHIGT DT &

1

[Option ID = 2221]
min, ;.. {x7 + ¥?} is @ maximum likelihood estimate of 8

6 @ T min,,,(x2+y?} TP ffidpaH IHIfadr sida &

[Option ID = 2222]
Any value between max,,.{x’ +y’}—1 and miny,_ {x7+ ¥’} Is a maximum
3. likelihood estimate of 8

MaX, ;e {x2 + y2} =1 TUT min,, ., (x2+y2} D AL B Bl5 H A9 B UH HfUHaH AT HHa &

[Option ID = 2223]

4.
Aﬂ}! value between maxiﬂign{xs} + maxigisn{ys}_ 1 and miniﬁisn {xiz}+ minlﬁiﬁn{y?}
s a maximum likelihood estimate of 8
maX, ;.. {x7} + max, ;. {y?}—1 Yl min,..., {x*}+ ming...{y’} & 99 & ﬁﬁ?f Wl 94 ¢ &1 U Hf¥dad Juifadr dea o
[Option ID = 2224]
7) UNIT -4

Suppose Xy, X, ..., X, are .i.d. random variables which are uniformly distributed on the
interval (0,6) where g o - Let S B be the corresponding order
statistics. Consider testing the hypotheses Hy:9=1 Versus g .g>1 - Which of the
following tests have significance level , for g . , <« 057

A @y x . x R g o) RI@-FAAG: §fed iid. ACTDP RET@l g 5, o AF @

Xy =Xz s = Xy EH% Id HH yfdcd % | RSS! Hy:9 =1 Versus

H:0>1 Pl NG R O | 77 dheoi d 9 o7 Wi @15, 05 T
QUDHI TR , 87

[Question ID = 557][Question Description = 149_555_MSCC__Q49]
Reject H, whenX, >1 —a

1.
H,,aﬁ 3HEIpd P (AT X,>1—a

[Option ID = 2225]
Reject H, when X,,, > (1 — a)'/"

8 H, @ 3&dipd B ?IGIEx(n} >(1—-a)l/m
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[Option ID = 2226]
Reject H, when X,,, < (1— a)*/"

§ H, @I 3IPpd B G 9€ X,,,) < (1— )/

[Option ID = 2227]
Reject H, when Xy, >1 —a'/™

4,
H, @I 3&IPpd P G 94 Xy, > 1 —a/”

[Option ID = 2228]
8) UNIT -4

Let ((x,,y.):i = 1,2, ..., n) be given data points, where not all x, S are the same. C decides to

fit a linear regression model of y ON 4 with an intercept and D decides to fit a linear

y ON x without an intercept. Let - and 7 be the sample means of

and y respectively. Which of the following statements regarding the two fitted models are

NOT necessarily true?

AT @ (3 )i =12,..,n) TR NPT FTHET x T SHTI ¢ | ¢ Fog Al e
y @ x WAAHS & Y UD Rad JHHGU HiSd 4 &I Sidic D Fulgddi s v

B x W1 qWs & Th TP (AP THHUUIHISA ATMH DI | g d4 7 DI HAIT: x
wymummmnﬁls?aﬁﬁmﬂtﬂﬁsﬁ$ﬁm A ddeqad
JfHardd: 9 F8l 87

[Question ID = 558][Question Description = 150_555_MSCC__Q50]
Both the fitted regression lines will pass through the point (% 7)

fibe farg 1§ ST THm Y g (5. 5) H PR EC

[Option ID = 2229]
C's fitted line will pass through (x,5), but D's fitted line will not pass through (x, 7)

“ cgri fhe A T W@ () H A SISO 9 0 gRT e #1E W@ (5,5) ¥ S T TEAR

[Option ID = 2230]
For both the fitted models, the sample correlation coefficient between x; s and the
3. corresponding residuals is zero

aHl fioe 6T W Alsa & T 98 x, 991 Wd 3@l & &9 ufde gdey uie I3 @

[Option ID = 2231]

regression model of

1

The sample correlation coefficient between x, s and the corresponding residuals is
zero for C's fitted model, but not for D’s fitted model

Hax,.mWW%Wc*mWW@%%WﬁﬁmwﬂW@%mDﬁmﬁmmwﬁﬁa%mqﬁ

[Option ID = 2232]
9) UNIT -4

Let (X0, ), (X0, Yo, ooy (X, Yo be i.i.d. from a continuous bivariate distribution. Let R, be
rank of , among the 5, observations and ¢ be rank of yy among the y, observations. Let
Spearman’s statistic for testing independence between , and y observations be denoted

by o . Then, which of the following are true?

TS x vy, X ¥), ... (x,v) (@U Had GR ¥ & iid &1 A4S , vaon
63| ﬁ:lﬁ_’(rank)Rl_ g aul v H&rﬂﬁﬁﬂ_ G m(rank) s, HE: GRS x 94l & §g
Mdadl Wifed $H & fou e gfdcee @ , ¥ fREdgldd 9 # 4 o9 ¥
94 87

[Question ID = 559][Question Description = 151_555_MSCC__Q51]
1, ¢ = 12, RiS; _ 3(n+1)
n(n®-1) n—1

[Option ID = 2233]
E(T)= 0 when X and Y are independent

E(T)=0 vldx d4l v Wdi s
[Option ID = 2234]

Var(T) = ﬁ when X and Y are independent

e — 1 o . TIOT e TR
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var(Z) =-—— VI% X UM Y ™M1 e

[Option ID = 2235]
4 T>0

[Option ID = 2236]
10) UNIT -4

Consider a small clinical trial to study the effectiveness of a treatment for a particular illness.

10 patients are enrolled in this experiment. Let g denote the probability that a randomly

chosen patient in the population recovers from this iliness due to this treatment. For a

standard Bayesian analysis, consider the Beta (0.5, 0.5) prior on g (with density proportional

to (8(1 — 6))~Y2 ). Suppose exactly 6 out of the 10 patients recover. Which of the

following are Bayes estimates of g under the squared error loss function?

fPdl Gy fiul & IUER & YHEHiddl & AT & AU U SI¢ AglHd URI&0 W)
I 39 W H 10 Gelies & | 9F & 39 9= # ¥ gefse 9ufd fadt it &

39 IUIR & UHITEEU 3P 8 9H DI WSl 4 & | AFG oo fazewe § , Wi
(0.5, 0.5) AR g4 _ gyy-1/2 & THHUE 99d & 1Y) R fGarR &2 | 94 & gurmy 10
H ¥ e Ol g dg | 7 d dHaRd IR TR B & id , & oo AHda
87

[Question ID = 560][Question Description = 152_555_MSCC__Q52]
T o

22

[Option ID = 2237]

2. 11
20

[Option ID = 2238]

3, 1
2

[Option ID = 2239]
E(6| 6 out of 10 patients recovered)

* (6] 10 7 ¥ 6 I+ 31d &1 971d ©)

[Option ID = 2240]

11) UNIT -4

Suppose we fit the linear model y _ XB + € using least squares, where y _ (.Y, ....Y)"
¥ ! Bbain n

non-stochastic matrix with full column rank and

and lE‘n)T . Here X IS a

E — (El" Ez, RE n x p

e Sare Li.d. with mean 4 and variance ;. For . o £12,...,n}" let 7 be the fitted value of v,

and let . be the corresponding residual. For . ¢ ¢ (1299 ' r+s which of the

following must be true?

- 5 37 P Asdy_ygy P AW T & IWME e T § el
¥Y={0. Y. ..} a4l e = (B n B ) qﬁx U ST nXxp Jlode e ol IIUT

9 43 o8 33d w2

[Question ID = 561][Question Description = 153_555_MSCC__Q53]
The random variables ¢, and ¥, are uncorrelated

1: =
grefesd aq e, aU1 7, SIS B

[Option ID = 2241]

The random variables €, and F; are uncorrelated
2

aefasd @R e, AU P HUEHES ©

[Option ID = 2242]
The random variables é and f; are uncorrelated

3.
URfBP IR & U7, FeUeS &

[Option ID = 2243]

=i L i i - i 1 N

WY DIfC® TU1 T iid ® @ ITem ( aur VR 2 o 1er12,...n1 F B
Y, & < fpu 78 91 &) 7, AU & U MGV AN | gf ros€{12,...n} r#Es
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I e random variables fs anda I‘; dare uncorreiated

4, Y
TRfBE | & U7, HHeYES o

[Option ID = 2244]
12) UNIT -4

Consider the following Linear Programming Problem.

Minimise ;4. 4 9y + 62 subject to
2Zxt+y+z 28
3x+2y+z =210

x=20y=0z 240

What is the optimal value of the objective function?

1 XE® T SR RITAR B 44, 4 gy 4 6, DT LIAHIDW (1 B ITId BN

Zx+y+z 28
3x+2y+z =210
x2ly=a>0z 210

36oRd Bod @1 S58a9 HH &1 8 2

[Question ID = 562][Question Description = 154_555_MSCC__Q54]
1. B2

[Option ID = 2245]
2. 48

[Option ID = 2246]
3. 50

[Option ID = 2247]
4. 56

[Option ID = 2248]
13) UNIT -4

Let A . A be random variables whose marginal distributions are N(0,1) - Suppose

E(xx)=o0 forall ; ;. ;uj-lety_x 4 x 4..4x, ad y—y2 4 x2 4.4 x2 - Which
of the following statements follow from the given conditions?

- & XX, .. x. JEB® TR ¢ foe 3uig deq N(0,1) e lnﬁﬁg(xik})ﬂ gui

n

L,j ' L#] P g | A & Y=X, PRy " V=X§+X§+---+X§‘ﬁanﬁ
ufaeei 9 9 aadodl § 9 @F 4 Red @R 3Md 82

[Question ID = 563][Question Description = 155_555_MSCC__Q55]

¥ has normal distribution with mean zero and variance n
1

y ®IUHHA e o9 a1 U wd » TR0 §

[Option ID = 2249]
v has Chi-square distribution with n degrees of freedom

v PIEEA DI, & Y B 11 §ed 2

[Option ID = 2250]
E(X}X7)=0 foralli,j, i=j

CE(XEx3) =0 Gl ;,; D T 2

[Option ID = 2251]
P(lY| > t) << forallt > 0

P(lY| >t) << @Ml t>0 & fIU

[Option ID = 2252]

14) UNIT -4

Suppose X X are Li.d. N(6,1) where >0 - Let p= T(Xy, ., X,)
be the maximum likelihood estimate of g . Which of the following statements are true?
A %xl,...,x,, © iid. N(6,1) Siel g>0- 1= TR, i) 3l g Pl HIYDTH HHIIST
o A | 4 dadodl § 9 @F 9 ¥ 82
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[Question ID = 564][Question Description = 156_555_MSCC__Q56]

T,

3.

* TET6, > 0% HEL(T)—0 < 0asfT0 < 8 < 8,% BT F9TE,(T)—6 > 0

Eg(T)—6=0 forallg =0
Eo(T)—6=0TdH=0 fav

[Option ID = 2253]
E,(T)—6=0 forallg =0

Ej(T)—-6=0TT6=0F fav

[Option ID = 2254]
Eg(T)—68 <0 forallg =0
E,(T)—6<0WE6 =0 fav

[Option ID = 2255]
There exists 8y > 0 suchthat Eg(T) — 6 < Oforall0 < @ < 6, and
Eg(T)—6 > 0forall@ = 6,

it 0 =6, ¥ forw

[Option ID = 2256]

15) UNIT -4

Consider a sequence of i.i.d. observations X;,X,, ... from N(0,¢?%). Which of the

following are unbiased and consistent estimators of ¢?

N(0,62) ® ii.d. T8 X,,X,,.F AFA I Faw s 1 A= § 9917 90 %

AATITT TAT AT SATHAD 57

[Question ID = 565][Question Description = 157_555_MSCC__Q57]

1.

4,

1

1l
>~ Li=1 | Xj

2n

[Option ID = 2257]

1Z':"i:]_ Xz

n l

[Option ID = 2258]

1
n-1

=1 (X; — X)?

[Option ID = 2259]

1
g(}ﬁz +X3)

[Option ID = 2260]

6) UNIT -4

A population of size N is divided into L strata of sizes Ny, N, ..., N, respectively. A
stratified random sample of size n is drawn from the population where

N4, N,, ..., Ny denote the sample size in each of the L strata. Note that within each
stratum units are chosen using simple random sampling.

Suppose the sample mean of the j-th stratum is denoted by i’j and let

Consider a simple random sample of size m drawn from the population,

independently of the first sample. Let y and 62 denote the sample mean and the

variance of the sample mean for this sample. Which of the following statements
are correct?

AHTC NHT UF F118 Ny, Ny, ... N, AR & &0 # Bisa g 1 ng,n,,..ony
2 L # TodF ¥ F(d=8 #1 AHC 20909 Fd ¢ gl #f a74(8 & AFLn

FT &g gragw widssi vy g 1@ @ F g aEt # '
Irs=gF Wia9ad & THEGI & SieT 741 2|

714 & j-th =€ #7 wia=d Areq y & fearomarg aar @1+ f&

L, iy
= Ni}’j :
Ve = Z ~ dqT 02 = V(yﬂ).
=1

TH GRS H A nAFE F 9 qrai~agF qidsd ¢ f@F=w fivg st 93
yaast & @A g 39 T99 & &I yTaT o 2% Fia=sl |1=q 97 Wia=sl |17
FIYTOAAIHE & § #19 § g5qg94a8 7

prepp

Your Personal Exams Guide



https://prepp.in/

www.prepp.in 'repp

Your Personal Exams Guide

[Question ID = 566][Question Description = 158_555_MSCC__ Q58]
Y., is an unbiased estimator of the population mean

y_ TH(E AT F AAMETd AFAF ¢ |
ST

T,

[Option ID = 2261]

y is an unbiased estimator of the population mean

L,
Y G918 ATET & AAT99d AH5AS g |
[Option ID = 2262]

3 g‘z < ﬂ'z

St —

[Option ID = 2263]
mn; n »

If £ = —for all j, then 62 = ¢°
4., N N

n; n .
uﬁ;{j= ;H"*ﬁ)r & g, g 02 = o2
[Option ID = 2264]
17) UNIT -4

let (X,,n=1) and X be random variables defined on a common probability

space, all having finite expectation and having characteristic functions (¢,,,n = 1)
and ¢ respectively. Which of the following are  true?

A & (X, n = 1) T97 X 999 I1E4HaT 9918 9 gR91Yg aef=es 9% g
o gast oRET ATsT g q9T A0S HAd HAT (@ ,n=1) TET @ T

frer & & 7 & 7 22

[Question ID = 567][Question Description = 159_555_MSCC__Q59]
If E(X,) = E(X) then there is at least one sample point w such that ¥, (w) - X(w)

a2 E(X,) » E(X) 39 &9 4 &9 UH Tid=sl [d3 w 3 997 g HX,(0) > X(w)

1,

[Option ID = 2265]
If X,,(w) = X(w) for every sample point w then E(X,,) = E(X)

Z;
gz 2T wid=sl fd3w & ™ X, () » X(0)TFT E(X,) = E(X)
[Option ID = 2266]
If X,,(w) = X(w) for every sample point w then ¢,,(t) — @(t) forallt
3
af2 g7 widest figw F Fo X, (0) - X (@)TT ¢,.(t) - e(t)@T t F &g
[Option ID = 2267]
If @, (t) = @(t) for all t then X, (w) — X(w) for at least one sample point w
Y aRe (1) - oyavdt % Rroas BT & e v R ¥ fe
Xp(w) = X(w)
[Option ID = 2268]
18) UNIT -4

Let {N,, t = 0} be a Poisson Process with intensity parameter 10. Let T be an
exponential random variable with mean 6, and independent of the Poisson
process. Which of the following are true?

(Nt = 0)u® |l wiHar 7+ orasr dFar y=«10 g | 94 & 7o
TTATATHT AT(=FH =< gl [oG®Hl AT 6 g 97 ag Al TidT1 & Tad gifae=1
T 39 a99 g2

[Question ID = 568][Question Description = 160_555_MSCC__Q60]
1. P(N; = k) = e 2T (10T)* /k!

[Option ID = 2269]
2. E(N,)= 60

[Option ID = 2270]

(Nr,.. — Np;t = 0) is a Poisson process with intensity parameter 4

(Npyp — Np; t = 0)U&F ETHi WiHar § Seasr daar =« 4 2

3.

[Option ID = 2271]
4. (Npyp— Np;t = 0)is a Poisson process with intensity parameter 10

(Nry, — Np; t = 0)U& ET91 TihaT g Sr@r diaar 9= 10 3 |
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[Option ID = 2272]

i
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