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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

Aaore A 3t 24 faeneff 3. afe Aaoret A @& v faenelf & Aaeret B @ v faenelf A sigen-acedt @2 $t IR al Aaerel A &
3iiera siopl 3 1.25 &t gfyy; Al srafds Aaerer B @ aiiera siol 3 1 6 well. Aaerer B & frenfRi & zizen &

[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
I 3ip] drell U IHXRT, RIPT BI$ 9t 3id> oI ofdl 8, I adt , 3 C D Ui adl 3l il Dl I 81 3. ad 3ie C 3
[Question ID = 22][Question Description = 102_561_GAP6__Q02]

1.1

[Option ID = 85]
2.2

[Option ID = 86]
3. 4

[Option ID = 87]
4. 6

[Option ID = 88]

3) PARTA

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?

Ia13,2%,53 a10 5 D oo Riad 4:3:6:2 @ sropurd 3 A @ urd dar 3:5:7:3 @ srgfurd 3 B @ ura 8. 531 @8, A @ uraa &t afdr B A 6 5 aifero
2 f3u a1 faeul 3 A BlorRn ve fdweu, @aior: Aa B & urt @ Riawl & iz ar Aol 3?7

[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

®: sifaNer ik @1 A, B, C 3 331 g dicT Sifoll 3 5 YrAd B D A DA T aic Bicr Va1 faazur @2 urel & aflak b vz 3
[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 (1)


dell
Highlight


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
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increase by 10 for the identical text. What is the value of x?

g gra® 3 40 geo 33k y® geo A x dftpal 8. afé grd® geo uR A 41 uftpdl @l o @2 a1 i al 3 ggerure o ferg geol & e 10 siftras deft x

T Jlel AT 37

[Question ID = 25][Question Description = 105_561_GAP6__Q05]

1.

7
[Option ID = 97]

. 10

[Option ID = 98]

.20

[Option ID = 99]

. 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?

LR B B N
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.
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[Question ID = 26][Question Description = 106_561_GAP6__Q06]

1.

Nutrients do not have any role in cell growth.
DU feprat 3t Wives ara B ©¥ ajfdrept ol 3

[Option ID = 101]

. There is a linear increase in cell abundance at low nutrient concentrations.

Uiftew dea &b aar Aigarsil e aiformr b ygrar 3 gl e dxdir 2
[Option ID = 102]

. Cell abundance was limited by the availability of nutrients but a high nutrient concentration seems toxic for the bacteria.

iy dea &l Juctserdr A oididt ygel (Cell abundance) 2ffda it & fbog Wve aca H Aigar st @ o frw 9wt 8

[Option ID = 103]

. Cell abundance decreased rapidly once nutrient concentration reached 5 p mol L.

iy dea & Aigar 5 p altet/oft A 3iferd Blol W DIIDT ygar o1 g asft 3 g3
[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

o & <3fd 3ER, U o1 Bivdl & gd &1 Sidl AB, $% O W, T 90° Pl HIT 1! 8l
BEIfPT YT BT &% &

I T

2)
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[Question ID = 27][Question Description = 107_561_GAP6__Q07]
1 1
1. GEE=o)

[Option ID = 105]
: 2
2. ghm=y

[Option ID = 106]
t 2
3. =4

[Option ID = 107]

§o &
4. gE=5)
[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. T and 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?

TP JAIPR cdel D arl 3R 8: «aftp P, Q,R,S,T, a U 531 awe 33 & aiftp formead uSIRRI ddamicigllal PO RafkIRD Sloarid Ta S v o
DS A 33, aen T a R o g & Sies fAusia carearcas RFafer 3 333 ofia 33 5@ farascul 3 A Blot a1 Jisra ordl 37

[Question ID = 28][Question Description = 108_561_GAP6__Q08]
1. Qand P are sitting diametrically opposite to each other
Qa P oo @R @ dio fudla warneae Refer 3 I3 3

[Option ID = 109]
2. P and U are sitting diametrically opposite to each other
Pa Uud R @ do fAudla emncre Rafer 3 33 3

[Option ID = 110]
3. Sand T are sitting diametrically opposite to each other
Sa T o g @ dlo fAudla caricas Rerfer 3 38 &

[Option ID = 111]
4. S and Q are sitting diametrically opposite to each other
Sa Qud g @ diw Rudla wRicas Befr #33 &

[Option ID = 112]

9) PART A

The number of dates between 15t January 2000 and 315t 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 ot DDMMYYYY & »u 3 ferar SR at 1 srerast 2000 g 31 f&iar 2020 o 3re=1 3ol arcil 3o1 arsixdl &l e fopaoil 3 Sl s ard 31 o, ar
SRl A aRI ugdl U= AdAm6l & (SiA 5 12 weast 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

10°
£ 104
E
3
108 4
3
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[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?

O

IR (fRUeER) & sifafed , fear a1 foa aefous foml # 9 fvad
QUIET §9H &7

1O

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

O

[Option ID = 121]

of

[Option ID = 122]

(4)

1)
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[Option ID = 123]

O

[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

up 5x5 el il arcl diS @ el 3 TP URAl dIS @ g A ¥ @l & UD drel 3 URI @l R v 81 gef w6, giferst an 3t fGon 3, TR s Awmarn 8
afe z1eft arct areiked wu A &l a 2 arcl @ utig ur) &I, aEr asf zmeil d A 6 v A o 6, Aesraen 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

geffaull "Sactorefier uerel’, "urell’, UK, 3z 'ga ' D AEA AFeell DI GIidT IURTP dol I R &

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

[Option ID = 129]

2.
[Option ID = 130]
3.
[Option ID = 131]
4. ]
[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

Jioflel A g1 BI¢l sril T3l &l sme cwars 10 il a e acer 3 Beh 3 aAdficr B gr1 orél srit o3t &l smea avarg 20 wfl a e acer 4 el 3
ainezr crears 30 At yAw b 33, Fof Sloil aAoflell A Jofl Tp-ud 3 Bl 3MuA A SIS B2 Tours orfl 3. Sils ®2 Tours orfl B3 @I Hiold faacor 3

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

1. 10 mm (5)



10 fawh

[Option ID = 133]
2. 7mm

7 Bt

[Option ID = 134]
3. 5mm

5 fwft

[Option ID = 135]
4. 3.5mm

3.5 Pl

[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
Afe AR IR ST @ Wil 3 ub 8l act 3 SIfcEIreT B dl 3MMAa9AB JU A DI dIcwRt Bl i

[Question ID = 35][Question Description = 115_561_GAP6__Q15]
1. The Sun is at the center of the solar system

It 3l diser D Dg A S
[Option ID = 137]

2. The visible planets will appear aligned along a straight line in the sky as seen from the earth
gedl 31 3ol w2 Mt €9 3 3epron 3 uep AMleft I I yedla st

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

381 DI aIfel Ycol D IRBAIDYU D PRUIGRIR &

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

S[al @ el b s s (sEiifor) guft 3 &
[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?

gty Araenforn R@a ge v gRIeI fopa Siar 3 RR1El e @ 81k el A RR ao sk gu 3 ve sla (¥a@u) 3 gell &l iz (number of grains) Bl
Sl 3 Afe St ot oF ar $2il a6 R B2 crell &l AT 82 aR Brofl SR al A sRY simgfer (Frequency) farazvuil 3 21 ®lot A faazur @ o8l dlor &l Fsiraet
Haifers 37

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

Frequency

i

number of grains in a scoop

[Option ID = 141]

M

number of grains in a scoop

I
Frequency

[Option ID = 142]

Frequency

number of grains in a scoop

Option ID = 143]

I
£

number of grains in a scoop

>
Frequency

[Option ID = 144]

17) PART A

Two windows of a building are exactly one above the other and their lower edges are 2m 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?

[ www.pkalika.in]



=il oA I <1 Rasidsi Sl o g3 @ SuR 3 3ii o1l forarctl & eRIAer A 2 dt a 4 3 SR 3 v Rifs o1 foredt Rasdi ﬁ%ﬁﬁmlka“ﬂ
@Iu1 60 ° daen Hudl Rasdhl & foracht e A 4t dlor 30° 3 JdAAA eRIda A A RIS foden &l 33 38 37 )

[Question ID = 37][Question Description = 117_561_GAP6__Q17]
1. 5m
5 aft

[Option ID = 145]
2. 8m

8 ot

[Option ID = 146]
3. 10m

10 ait

[Option ID = 147]
4. 15m

15 4
[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?

U Ferrel fa9y u? v arsa Gu 1, 2, 3 a 4 fpafl fefsemsil @ grR a @A 6, 13, 28 a 50 @i cuftpl @ corfar 3 fopa fofs=n & FAqfa cafepa
@I "olcd Aalftrs 37

[Question ID = 38][Question Description = 118_561_GAP6__Q18]
1. 1km

1 fepaft

[Option ID = 149]
2. 2km

2 fopaft

[Option ID = 150]
3. 3km

3 fapoft

[Option ID = 151]
4. 4 km

4 fopaft
[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?

urefl 31 U 3R TP JAcTelPR SR DI Ulsil, B¢ dcloliPRR SIRI 3 33¢1 Sl 3 Kol Sard dl &3 Sk @ ATl 8 IR IR, d3 SIR @1, 1 /10 & 3. 81 aIRl &f
Jizear, Sit 5 urofl 3 g ¥ oI AW 3, fbaoft 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.

15
= L ]
§ 0 . - - + - day
= ® ®

-15

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

% § Us 8 Qa&i® (index) 1 e - wfafe uftads exifar man 21
(7)
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[Question ID = 40][Question Description = 120_561_GAP6__Q20]
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[Option ID = 157]
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[Option ID = 158]
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[Option ID = 159]

day ¢

[Option ID = 160]

Topic:- 704_PARTB_Set1_21-32

1) UNIT 1

Let § = {1,2,...,100} and let 4 = {1,2,..,10} and g = {4142, ...,50} What is the total number
of subsets of 5, which have non-empty intersection with both 4 and g?

OH P s = {1,2,..,100} - A = {1,2,..,10} TU B'= {41,42,...,50} - § & UH JUGH=A! B! D
TE 9aisy foF®, 4 a1 B GHf & Uy oRad Ufdwig o7

[Question ID = 469][Question Description = 101_554_MSCB__QO01]
1.2
z!D

[Option ID = 1873]
2. 100!

10110

[Option ID = 1874]

o

3. 230(210 = 1).

[Option ID = 1875]
4. glo0 _ 2(210)

[Option ID = 1876]

2) UNIT 1
- 2z
lim —(1+V2+¥3+ -+ Vn)

1 o
lim ;(1+»’§+ V3+-+Vn)

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

1. is equal to 0
IRl D IR &

[Option ID = 1877]
2. isequal to 1

[ www.pkalika.in]

(8)


dell
Highlight

dell
Highlight


1 @ @R 3

[Option ID = 1878]

. isequal to 2

2 D WR 3

[Option ID = 1879]

. does not exist

oG ofdl 3
[Option ID = 1880]

3) UNIT 1

Consider the sequence {a

b =AY 5(—%)n+ (—1)“(4+ (—1)“;).

Then the interval

(Iiminf a,,, limsup a,,)
n—oo

n—oa

is given by

W {au}nzl"m |5|zﬁ\_‘r5}

e s(—%)n + (—1)*=G+ (—nﬂf—l).

a9 3

(

B I e

[Question ID = 471][Question Description = 103_554_MSCB__Q03]

1.

liminf a,, limsupa,,
=lai s

n =00

(—28)
[Option ID = 1881]
e

4" 4

[Option ID = 1882]

T (35)

[Option ID = 1883]

&

[Option ID = 1884]

4) UNIT 1

Which of the following sets are countable?
foraret 3 3 Blel A IS SVIGIRT 3?7

[Question ID = 472][Question Description = 104_554_MSCB__Q04]
The set of all polynomials with rational coefficients

1.

uf¥dRI apuricp! arel st Tguct PI AR

[Option ID = 1885]

. The set of all polynomials with real coefficients having rational roots

uf¥dRr gfcil arel AR SUIdl Bl ol drcl At aguat o1 A

[Option ID = 1886]

. The set of all 2x2 real matrices with rational eigenvalues

Uf¥IRT SIfdrc1gifOIes loll arct Asft 9 v 2 ARLANID SIAYEL DI AT

[Option ID = 1887]

. The set of all real matrices whose row echelon form has rational entries

o1 ufep Aurerds wu I ulddrr yfafteai g1, B3 1aft sragel w1 ARt

[Option ID = 1888]

5) UNIT 1

Llet f,g: R~ R be given by

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

[ www.pkalika.in]
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Which of the following functions is uniformly continuouson R ?

a4 @ f,g:R» R PITEY REE

flx) ==x2 Sh?g(x =sinx

A HYPH ¥ 60 p RIS §AFG: Tad o7

[Question ID = 473][Question Description = 105_554_MSCB__Q05]

1.

h(x) = g(f(x))
[Option ID = 1889]
h(x) = g(x)f(x)
[Option ID = 1890]

3 h(x) = f(9(x)

[Option ID = 1891]

4 h(x) = F(x) + g(x)

[Option ID = 1892]

6) UNIT 1

Let

1 S LU O S O |

5, = SCIX oSSR
b 3 27323738 4" 3¢
and

g, = 1+1><1+1><1+1><1+
27T 472742 3743 474

Which of the following identities is true?

= f

e 8 ol E B8
17 3 273273738 4" 3
ddr

& o 1+1 1 1><1+1><1+
T 472742737437 47 42
T T Y S A Hd &7

[Question ID = 474][Question Description = 106_554_MSCB__Q06]
1. 35, =45,
[Option ID = 1893]
2. 45 =35,
[Option ID = 1894]
3 5,45,=0
[Option ID = 1895]
4 g=g

[Option ID = 1896]
7) UNIT 1
Consider the two statements given below:

I. 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)%,(1,0,1,0)T € Null{m)

Which of the following statements is true?

I fou & oy iR faaR &t

| U DS S N € M, (R) ¥H HPR B1E & {(1,1,1,-1),(1,—1,1,1)} Row(n) @I
HIYR g YT (1,2,1,4) € Null(w)

I T M8 MRIM e MR & 1P 1011107 (101107 Col M) BT 3menT 2 e

[ www.pkalika.in]
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(1,1,1,1)7,(1,0,1,0) € Null(M) [ www.pkalika.in]
T d 3 P W suT g &7

[Question ID = 475][Question Description = 107_554_MSCB__Q07]
Statement | is FALSE and Statement Il is TRUE

1.
DY AT I HYT ;1 TI 5l

[Option ID = 1897]
Statement | is TRUE and Statement Il is FALSE
FYT TAT AU DY 17 A Bl

[Option ID = 1898]
Both Statement | and Statement |l are FALSE,
S @A dMT B 7 aF A B

[Option ID = 1899]
Both Statement | and Statement Il are TRUE,
" ®YT qUTHY 7 GH GH

[Option ID = 1900]

8) UNIT 1

Let 4 and 5 be matrices. Suppose the sum of the elements in any row of 4 is 5 and

nXn
the sum of the elements in any column of g is ;  Which of the following matrices is

necessarily singular?

ATYB Dlaxn AGEHH 1 HH o [ 4 & W i Uidd & eiqual &1 aFT2 € aul B
T PRy & omndi @ O € 1 HeRiE § o9 @ yferda: segesavig
&7

[Question ID = 476][Question Description = 108_554_MSCB__Q08]
1. s EBAT
[Option ID = 1901]
2. EAB
2
[Option ID = 1902]
3. g iAB
4
[Option ID = 1903]
.
4 ]——BAT
4

[Option ID = 1904]

9) UNIT 1

Let 4 be a 4% 4 matrix such that —1,1,1,~2 are its eigenvalues. If B = A*—54% 451, then

trace (A + B) equals

Od & 4 UH ax4 SO & foge sfme®e® 39 —111,-2 B 1 3R

B=A*—542 +51, Qtrace (A+B) &

[Question ID = 477][Question Description = 109_554_MSCB__Q09]
1.
0

[Option ID = 1905]
—12

[Option ID = 1906]
3. 3

[Option ID = 1907]
4. g

[Option ID = 1908]

10) UNIT 1
0 —1 0

let M= [1 2 —1] . Given that ; is an eigenvalue of p, , which of the following
1 1 3

statements is true? (11)



A “:F = fi].aﬁmﬁwa?wﬁrﬁﬁnﬁiﬁﬁrﬁmﬁwﬁﬁaﬁq
mm%? d . | 3

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

"y SIS SR a2

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

2.
M TD HAEEHTHE A3 &
[Option ID = 1910]
The eigen space of each eigen value has dimension 1

W el 99 & fiase gap @i faa: ©

[Option ID = 1911]
M isdiagonalizable

* M ﬁﬁ”ﬁﬁﬂ(diagonalizable)%
[Option ID = 1912]

11) UNIT 1
Let , ~ ¢ be a fixed natural number. Which of the following is an inner product on the

vector space of real symmetric matrices?

nxn

&, ., & Fad vefdes 9o 8 179 H 9 9, ,, dRdlde SR 3egg] 31
Hiew FAY W AR UK &2

[Question ID = 479][Question Description = 111_554_MSCB__Q11]
1. ¢4,B)= (trace(4))(trace(B))
[Option ID = 1913]
2. (A, B) = trace(4B)
[Option ID = 1914]
3. (4, B) = determinant(4B)

[Option ID = 1915]
4 {a,B) = trace(d) + trace(B)

[Option ID = 1916]

12) UNIT 1

Let | — (A€ M, (R):A" FAER I} where ; is the identity matrix. Consider the quadratic
form defined as q(A) = Trace(A)? — Trace(A?) - What is the signature of this quadratic
form?

A B V={Ae My (R:A"+AER-I} Sl diH® ST gl
2(A) = Trace(A)? — Trace(4?) T ottt feandt ©0 ® AR &2 | 59 fgun ¥ @
fem (signature) ¢4l %?

[Question ID = 480][Question Description = 112_554_MSCB__Q12]
LH#+4+4H

[Option ID = 1917]
2. (+000)

[Option ID = 1918]
3. ey

[Option ID = 1919]
Y (=--9

[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

FIP PUNTEOL (L YIRSV Rty T i B e Fh e DERER Y 7 | PR IRUNSEGY o ? RSN UUY | CRTRNPES . SIPTESRIN  TNRTPRey WSS o U I 0o Do |
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R N R B I e e g R sy L L N A e TR Ry R L) et 3 ARl e

AE f(,) SRR HE AP BT © Eﬂf%ﬁﬂZ:xH},.nﬁﬁf a(ry) T v(xy) T9P
FHOY: ardiad qul AfEeiad @l 9 § 9 o9-91 oy 28d 87

[Question ID = 481][Question Description = 113_554_MSCB__Q13]
u,=v, and u, =-v,

i v, =v, Al u,=—v,

[Option ID = 1921]

u, =v, and u, = —u,

u, =v, d4l u,= —v

¥ k4

[Option ID = 1922]
IF x4+ i =, (6,0 +v.(x )2
I+ )P = w (9 + v (xy)?

[Option ID = 1923]
If'(x + i) 1* = u, () + v, (x,¥)*
I+ )1 =y () + v, (0 y)?

[Option ID = 1924]

2) UNIT- 2

Let p ¢ be the open unit disc {z€C:|z] < 1} and o(D) be the space of all holomarphic

" o
functions on p . Consider the sets wi = {f € o(D):f (;) = [E :f: :: zxézn s forn 2 2’}
B = [fEo(D)Ff{ifa)=n=-Din-1)n2Z

Which of the following statements is true?

aH & Dcc fdqd Uh® 1S5 (open unit disc) {zeclzl < 1) g W W RGN
WA BTEAE oy & 1 FE T R AR B

! (Y _fe™ ifniseven }
& _{feo(m‘f(n)_[o e od g

B ={f€oD):f(1/n) =(n—2)/(n—1),n =2}
A d 4 o Toyd 9d 872

[Question ID = 482][Question Description = 114_554_MSCB__Q14]
Both 4 and B are non-empty,

A U1 g Gl R& 8

[Option ID = 1925]
A is empty and B has exactly one element
2 4 Rad & 9l p PIGUEY TS 3GUd 8

1.

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

3'A${kuua6&ma%aaﬁaﬁfm%

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

AT B IR §

[Option ID = 1928]

4.

3) UNIT- 2
Let 7 be a rational function of a complex variable , given by

z3+2z—4
e :

f(2)=

The radius of convergence of the Taylor series off at,_4 is

qH e o ol a1 uReg bed & Rl e Iueiid e

[ www.pkalika.in]
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A Zzlmfaﬁéa?ir'lﬂaﬁ&ﬂ‘wwﬁw%|

f2)=

[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.

[Option ID = 1932]

4) UNIT- 2

Let y be the positively oriented circle (z €C:|z| = 3/2)" Suppose that

Then Ic| equals

AfE |, S HHET W ¢y = 32y TTIHC @

EET{S
— _dz=2miC.
J;(z—l)(z—Zde

@ P & g R

[Question ID = 484][Question Description = 116_554_MSCB__Q16]
1. 5
[Option ID = 1933]
2. 5
[Option ID = 1934]
3 172
[Option ID = 1935]
4. /5

[Option ID = 1936]

5) UNIT-2
let ¢_ {n:1 < n <999;3nor37|n} - How many integers are there in the set
S°={n:1<n<99%n€s}’

A P s=(n1<n<9993nor37n}. 09 s°={n:1 <n <999 n g5} GGAT H fdad
quiics g ?

[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?
olfe (order) 36 @ aas A3xs D fpdol siford sisi?

[Question ID = 486][Question Description = 118_554_MSCB__Q18]

1. 6

[Option ID = 1941]

[ www.pkalika.in]
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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?

gl & oy HH ARTu 9 r & U e geadi | 99 W w72

[Question ID = 487][Question Description = 119_554_MSCB__Q19]
R may have no maximal ideals,

" r BB S U g 2

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

" p @ TUMY &l 3fES a8 @Rl B

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

R D UH Tl A 3T UGN 8 UHdl 3 TR IS IS TUSTad el

[Option ID = 1947]
R has at least two prime ideals

R & PHYPH 2 YT oA 8

[Option ID = 1948]

8) UNIT 2

Let (%, d) be a metric space and let fiX—X be a function such that A(f(x),F() < d(x,y)

for every Ly€EX- Which of the following statements is necessarily true?
A (x,q) TDTHRE T fp, x W PGP 050) 59 < dx,yy T
ﬁq[ﬁmaﬁaﬁﬁﬁﬁ?w&rﬁaﬁﬁzw%?

x,yEXas

[Question ID = 488][Question Description = 120_554_MSCB__Q20]
f is continuous,
fUAR
[Option ID = 1949]
f is injective

A

[Option ID = 1950]
f is surjective

"B

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

* P daaau ATl p ORI

[Option ID = 1952]
Topic:- 704_PARTB_Set1_41-48
1) UNIT -3

ify(x) is a solution of the equation

axy" +2v' +y=0

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

ate y(x)

a__FF g . F 3 . N

[ www.pkalika.in]
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[Question ID = 489][Question Description = 121_554_MSCB__Q21]

1. 1/24

[Option ID = 1953]
2. 1/12

[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 B =1
W == x(0)=1

B —ysina® #0)=2
“dr =xsinx-, 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?

ffafiad g URfY® 99 oDEs R fGER &4

dx
(A) e =x3, x(0) = 1;

B = ssina?, 2(0) =2
()dt = xsinx*, x(0) = 2.

39 ODEs ¥ Yafig fafafaa sfieyd &
| (A) BT 59 IRfd v99 & 9 ST o
Il (B) P15 URfHd TR & S SIdT &1
fFefERed 9 9 & 91 HY- 99 8

[Question ID = 490][Question Description = 122_554_MSCB__Q22]

1. Both (I) and (Il) are true
(1) @ (1) Sl AR &
[Option ID = 1957]

2. (l)is true but (Il) is false
(1) =xrwx &, excpor (1) sRI 3
[Option ID = 1958]

3. Both (l) and (Il) are false
(1) @ (1) Sl 3RIRI &
[Option ID = 1959]

4. (I)is false but (Il) is true
(1) R &, afdvor (I1) R 2

[Option ID = 1960]
3) UNIT -3
Let u(x,y) solve the Cauchy problem

du du .
——x—+u—1=0where —w<x <oco,y=0andu(x,0)=sinx.
dv dx

Then u(0,1) is equal to

A & u(xy) BRI T Wisan)

du du :
a——xa—+u—1=0\_3|5| —mw<x<ooy=0dY u(x,0)=sinx
v x

(16)
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[Questlon ID = 491][Question Description = 123_554_MSCB__Q23]
1. gamd

cl

[Optlon ID = 1961]
2. 1 .|. =

[Option ID = 1962]
3 o 1—sine

o

g

[Option ID = 1963]
4 1-sine

14 ==
[Option ID = 1964]
4) UNIT -3

Which of the following partial differential equations is NOT PARABOLIC forall x,y e R ?
4 3% apa THERo ¥ @ W TG r,yeR & [T WA el o 7

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

1, T By
® ity nyay+y
[Option ID = 1965]
! £
2. giE. i 2t
ke x> - yaxay ¥ ay* 4

[Opt1on D= 1966]

3. x —+2 ym-i- a;::“

[Option ID = 1967]
63 u 8%u

4. x ﬁ_z yaxay

g g e, e
+y 8y3+x6x+ya_y 0

[Option ID = 1968]
5) UNIT -3
Let the solution to the initial value problem
Y =y—t*4+1,0<t<2 y(0)=05

be computed using the Euler's method with step-length p — g4 < If (0.8) and w(0.8)
denote the exact and approximate solutions at , — g, then an error bound for Euler's

method is given by

9 HnfYe 99 g9

y=y—t?+1,0<t<2 y(0)=05

P ed TR B AT T p o4 99 & 0T H Aiysfad fear 9w |
AE y08) T w(08), t=08 W UMY T AT EA & df TR
fafy ¥ o 3 ofves @ e @ Raremre |

[Question ID = 493][Question Description = 125_554_MSCB__Q25]
1 0.2(0.5e% — 2)(e™ — 1)
[Option ID = 1969]
2 01(e™ — 1)
[Option ID = 1970]
3. 0.2(0.5¢2 — 2)(%8 — 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) = | 07 - 2pax
-1

that satisfies the boundary conditions ¥(—1) = -1 and y(1) =17

[ www.pkalika.in]
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e 59 oF 9 BeAd j(y) = fl(y'z — 2xy)dx
-1

&1 TH 9 & Sl URGHT Uiy y(—1) = —1 91 ¥(1) =1 DI TGE D67

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

1. =° B

5 5

[Option ID = 1973]

2. = S

8 8
[Option ID = 1974]

3, = ™

& + &

[Option ID = 1975]

4, _%° B

7 7

[Option ID = 1976]
7) UNIT -3

Let g be such that the quadrature rule

a,b,c €

[ e =ar-n +r@ + e/

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

@, cp WE aw’aﬁ"ﬁﬁmfﬂx}dx: af (1) + bf'(0) + cf"(1)
-1
37 §d dgUel & U aymug ool ad 22 @A ¢ 1 99 O S Em

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

[Option ID = 1977]
2.3

[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?

D fiis ua-erel IRedd acl D Yo 3 Aadd 3ifct e & foret 3 A Blol AT awboA ATqA 37

[Question ID = 496][Question Description = 128_554_MSCB__Q28]
1. Stable equilibrium of the body is possible
fis @1 Jrfl AP Dol Asd &

[Option ID = 1981]
2. Stable equilibrium of the body is not possible
fis @1 Rl APR Bl Asd ol 3

[Option ID = 1982]
3. Stable equilibrium of the body depends on the strength of the field
fis @1 JRrfl APR Bl 8 Ot ygerar @ ol o &

[Option ID = 1983]

4. Equilibrium is metastable
PRI i @Rl (metastable) 8

[Option ID = 1984]
Topic:- 704_PARTB_Set1_49-60

1) UNIT -3

Suppose that , has Exponential distribution with mean 4 and that the conditional
distribution of , given y _ y is Normal with mean 5 and variance y for all y>0- Identify

tha rharartaristic fiinction ~f . (daefined 3¢ ¢ o wr itk 1 from the fallanima

[ www.pkalika.in]
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G, P R U@ E NS HG , § AU, I oWOEY A, T
dFEEE § Sl qE ) au W, gl L B R, & siftieefie wod
($(t) = E[e™*] T ufuftm) &t = § ¥ ug=nu
[Question ID = 497][Question Description = 129_554_MSCB__Q29]
1. 2

[Option ID = 1985]
2. -4t

e =6

[Option ID = 1986]
b3

1420:2
z

[Option ID = 1987]
a

g22e2
k3

[Option ID = 1988]
2) UNIT -4

A proportion & of a large population has particular disease. A random sample of ;, people
is drawn from the populaticn 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?

TS T BT U, ot T dERI ¥ 9 § | SHEE # ¥, Ol @ e
ufac RIS 2 ok e ad & T B Ry e 21 e gy oRom 3 9
WieT B HHd e & T BT URUH eHS B, 3k, Y BH U B U Aidd Bl

AT & 159 91d B WDl & &, < H JuYy e odfdd bl T g 7

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

1. kp(1-p)¥*
1-(1-p)¥

[Option ID = 1989]
2. o) *+rp1-p)*?
1-(1-p)¥

[Option ID = 1990]
U optpitept
[Option ID = 1991]
4.1

K

[Option ID = 1992]
3) UNIT -4

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

0 03 07 0 0

0 0 03 07 0

0 0 0 03 07

0.7 0 0 0 03
03 07 0 0 0

Then which of the following is always true?

A& 5_ (12,345 T R ; T AGE @ R FER P F6fE @ao
il 3HTodg

0: 03 05 0 0

0 0 03 07 0

0 0 0 03 07
0.7 0 0 0 03
03 07 0 0 0

a9 = H ¥ P Weadd 77

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

[ www.pkalika.in]
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1. State 1 has period 2
sraRpen- 1 smad (period)1 2

[Option ID = 1993]
2. State 2 is recurrent
JaAAT- 2 YoRradi (recurrent) &

[Option ID = 1994]
3. State 3 is transient
sraRfen- 3 iR (transient)

[Option ID = 1995]
4. The chain admits at least two stationary distributions
oRdel ® fere @A A @ ol Fer (stationary) scer &

[Option ID = 1996]

4) UNIT -4
Let y » be i.i.d. random variables with uniform distribution on the interval [01] - Let
Lrdt g e il

y . denote the ;. order statistic based on the sample

nk

X, EA = minl¥ e HP

gl

What is the probability that Y, =Y, ?

22,7

A x,%,,.. ARE[01] H TS THH ¢ a1l iid IEDS R ¢ 191 B x,...x
WEH S SMURW y o 7 UG FATAE Gy ingx,, . x.3)!
T wifasdl & e ?

Y17 = Yooz

[Question ID = 500][Question Description = 132_554_MSCB__Q32]
1

1. =
3

[Option ID = 1997]
2

2. —
3

[Option ID = 1998]
7

3. &=
11

[Option ID = 1999]
15

4, it
22

[Option ID = 2000]

5) UNIT -4
Let P N 4 be a random sample from exponential distribution with mean g . Which of

the following is NOT a sufficient statistic for g ?
- & KXo X W UMD d $ gD Uil s RReIAE ,, g1 FE 7 ¥
M, & U waie ufdeeis T8

[Question ID = 501][Question Description = 133_554_MSCB__Q33]
1

1, —=——
Xy +Xp 4.+ Xn

[Option ID = 2001]
¥+ Xyt X,

[Option ID = 2002]

3,
Xy +Xp 44Xy

[Option ID = 2003]
Y L ER. YD)

[Option ID = 2004]

6) UNIT -4

let y » y._ be arandom sample from normal distribution with unknown mean , and
1 2nmmme R K

variance 4. Suppose 5 N(0,1) - For the most powerful test for testing Hyp=3 VS

Hyp=0" which one of the following is the p-value where the observed sample mean is 2.57
S oy x,, SRIGHE, TUT U 4 91 SEE e ¥ ARfe vl © |
T, no) Hpp=3 SHou=—o PGP [T TEH G wlewr @
fuf= & 9 ®H Wp-AF g &6l UG Uidedl #1925 § 2

[ www.pkalika.in]
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[Question ID = 502][Question Description = 134_554_MSCB__Q34]
1 Pz >1)
[Option ID = 2005]
2 pz=-1)
[Option ID = 2006]
3 pz=05)
[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?
TefEe e e & iU fofea 7 ool &1 e gF1e | T 0§ 98 S
¢ & @ sy TR AR G HW ;) § I@ §HE §e 3 Aefod ged ¢

= ¥ ¥ @F U T SUERIE (nonparametric) TRI&MT &2

[Question ID = 503][Question Description = 135_554_MSCB__Q35]
1. Wilcoxon signed rank test

frcrmrner fifsaa oife (3w) udtemr

[Option ID = 2009]
2. Sign test
Rrotg (rso1) wigior

[Option ID = 2010]
Paired ¢ test

T ¢ OHIEm

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

prepibIRIa-Rerola utsor
[Option ID = 2012]

8) UNIT -4

Suppose Poisson X|2 ~ Poisson(1) where ; ., q . Consider the exponential distribution with
mean 1/4 for the prior on ;. If the observed value of y is [, then which among the

following is the 95% Bayesian credible (confidence) interval for ; of smallest length?
A= @ XA~ @A) W6l A >0 4 RYRR(prior ) & AU A9 1/4 d1cl dR 9Idid]  §e-d W)

faR S 13k, &1 W@ AH o o @FE F § T W el o del 9, & g
95% &% faRaTRud 3w 82

[Question ID = 504][Question Description = 136_554_MSCB__Q36]
(0,c) where ¢ = 0.95

1. wr
(0,c) VElc =095

[Option ID = 2013]
(0,¢) where ¢

(0 c] \—ﬂgl Iog(zu}

_ log(20)

[Option ID = 2014]
(cexp(c)) where ¢ =

(cexp(e)) Tl ¢ '°°‘2‘”

Iog(zu}

[Option ID = 2015]

(02— ¢,02+ c) where ¢ = 2%

(02—¢,02+¢) T8l ¢ '°‘-"2°’
[Option ID = 2016]

9) UNIT -4

Suppose () (X ¥a)sos (03, 3TE bivariate measurements where | - 5 . Assume that

=l the are dictinet and =l the are Adictinet foe et AdAencte the ardinasre (Pasrenm)

[ www.pkalika.in]
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correlation coefficient and ,. denote the (Spearman) rank correlation coefficient. Suppose
8

[ www.pkalika.in]

r=1- Which of the following is true?

qﬁ% (. ¥1)s (02,32 ) e (X0 7,) ﬁ?ﬁtﬂtﬂ% G!BTT‘L >2 ﬂ'ﬁﬁE Hﬂ'ﬁxi o= %?‘f"’-ﬂ gt
" iff i 8 IJ?I:T%TP YR (FGdH) Tgdsy uid § I, TaT % gedey
o § fm:rﬁf%rﬁiﬁnﬁﬁﬁ:{mw%?

[Question ID = 505][Question Description = 137_554_MSCB__Q37]
T.o5<n<1
[Option ID = 2017]
2. r =05
[Option ID = 2018]
3. =1
[Option ID = 2019]
4 r=-1

a2

[Option ID = 2020]
10) UNIT -4

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

U & # ,, Wie a1 08 BIBD ({gid QU ©sH fEweA) W R &%, et e
#, STERE |, B 7 wiidl @1 J&0 7H 574 88 U@ IUIR 9T Sl g1, &I 39 ol
@ T= A f9E X STER-IE YR Sl &1 | gaasdl H ¥ @ 91 JHada: ¥l 82

[Question ID = 506][Question Description = 138_554_MSCB__Q38]
T uvbh=rk
[Option ID = 2021]
2 yr=bk
[Option ID = 2022]
3opb—1)=A(k—1)
[Option ID = 2023]
4 rw—1)=Ab-1)

[Option ID = 2024]

11) UNIT -4

Let XX, X0 X, be ii.d. random variables having Uniform distribution on (0,8) where

g=p 5 an unknown parameter. Define X ~Max{Xy X, Xs,X,). Consider the
confidence intervals ; — 120513 %] and FeiEat sl for g - Which of the following

is true?

Ay x, x,x, T HdTEDERE W o) RIS-TAMG: AR, Tl

g >0 G EERE lX(4} “max{X,, X5, X3, X} DI e URHIGT B2 | P & fau siwml
I=[2X3%0] T ] = K1+ X9] T faR & e | 319 wed g2

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

r d4ry Sl &1 ST Iadl- Wil (coverage probabilities) 8 9§ We

[Option ID = 2025]
The coverage probability of 7 is independent of 8 but the coverage probability of 1 is

2. NOT independent of €
[ B ARBEAEd-UAGdl ¢ ¥ WdA g dld ;B ASIedl-Uiiddl ¢ ¥ WdA gl §

[Option ID = 2026] (22)

b 1 T M TR RSOy OF I r-STey L
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LRt sttt B Bl oo ottt SRR SRR SR b bR edn el it R el S b R b ot B oSt poe aathet ol

3. NOT independent of 8

] B HBIEAd-WEd ¢ U WA ¢ cfth 1 I SHBla-1adl- Uddbdl ¢ U Wdd el &

[Option ID = 2027]
The coverage probabilities of both 1 and j are NOT independent of 8

“ ] G DI MBIl MAdd ¢ ¥ Wod Tel &

[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 Hiad omelt W faeR o) e e Sfe diadr , g &1 W s 7 g
q,, T%® g 31 itea 9 & Sl R

[Question ID = 508][Question Description = 140_554_MSCB__Q40]
1. p"

[Option ID = 2029]
Z p(1—p")

[Option ID = 2030]
3 p"H1-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 . .

letp 4 p= {a+b:a€EbEF}- Assume that the right hand side is well defined in each of

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

A fE () T (g, TIAD GBI S Q STPA & TN g S& ITTT p o B

TP gy =t bacrber TP FE T § T R gRiMG &1 F=
4 ¥ PH ¥ doa §d 52

[Question ID = 509][Question Description = 101_555_MSCC__QO01]
. 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 ffR* =R is a
differentiable function. Consider the function g(x) =e*f(x). Which of the following are

true?

oH @ rt W e aafd® GEms @ 9= 8l 9H @ £ Rt o R E@AHT

BeH 81 BT g(x) =e*f(x) R AR FA T T o4 ¢ 99 &7

[Question ID = 510][Question Description = 102_555_MSCC__Q02]
If lim, ... (x) = 0 then lim,_.f'(x)= 0

1.
G lim, . f(x) =0 T lim___f'(x)=0

[Option ID = 2037]
: lim £21-9) _
If lim, . (f(x) + f'(x)) = 0 then 0% =y
y—oe
2. e B, (A al e y=—af )

[ www.pkalika.in]
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Ae im L fx)+f(x)=0 a8 JN "5 5 ="
[Option ID = 2038]

If lim,_..f'(x)= 0 then lim,_f(x) =0

S lim, . f'(x) =0 9 lim___f(x) =0

[Option ID = 2039]

If lim, e, (f(x) + f'(x)) =0 then lim,_..f(x) =0
A lim L (F) +F x)=0 T8 lim,_.f(x)=0

[Option ID = 2040]

3) UNIT-1

let 4 c g and let fiR >R be continuous. Which of the following statements are
true?

TS 4 c g T fg g 990 81 FE qodcil ABH I T &2

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

gfe 4 dqde 4 f(4) Udd ®

1.

[Option ID = 2041]
" If A is bounded then £7(4) is bounded
" ofg 4 UREE 8 dd figa) RSB

[Option ID = 2042]
If 4 is closed and bounded then f(4) is closed and bounded:

gfe 4 ¥9d dUT UREE § 79 Fra) U39 aUTURES §

[Option ID = 2043]
If 4 is bounded then f(4) is bounded,

afz 4 IRES e @ F4a) Rese

[Option ID = 2044]

4) UNIT-1

In which of the following cases does there exist a continuous and ento function FXxoy?

P & Afeow & Y oIS Had au ST B0 7, _, y B0 €2

[Question ID = 512][Question Description = 104_555_MSCC__Q04]
1 =0y = {01}

[Option ID = 2045]
2. x=101].¥Y = (01]

[Option ID = 2046]
3. ¥x=(01).Y=R

[Option ID = 2047]
4 Xx=(02).Y={0,1}

[Option ID = 2048]

5) UNIT- 1
Let y be a nonempty bounded, open subset of p» and let 7 denote its closure. Let s

be a collection of open setsin = such that ¢ =TI S Which of the following statements

are true?

A & g ®1 U @iRad IR, fagd ITHH=T , § U1 5 IS YR ol ol 81 A i

Uy R T O W B S REWRR B 5o, dwed A o d
Taer

[Question ID = 513][Question Description = 105_555_MSCC__Q05]
There exist finitely many positive integers j,.. ,J:N such that v eud_, U;

@Gﬁﬁﬁﬁﬁgwwhm,h 2fpreul, %
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[Option ID = 2049]
There exists a positive integer N such that ¥ cull, U,

" e Qe 4 © 1P Y Uk,

[Option ID = 2050]
For every subsequence j,,j,, .. we have ¥ Cui, U,

T
&R IULHH .. P RUYcur, U,

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

T SURPH j,f,, .. SHUBRY B oy =up, U,

[Option ID = 2052]

6) UNIT- 1

Let £:[01] » R be a continuous function such that f;f(x)dx s j‘:f(x)dx , for every
te[01] Then which of the following are necessarily true?

AT R WIPRY & ﬁﬁf;f(@dx=};lf(x]dx‘ate[0,1] 2
U 1 9a =14 9 ®F 9 fFada 9982

[Question ID = 514][Question Description = 106_555_MSCC__Q06]
f is differentiable on (0,1)

" (01) R £ BTG B
[Option ID = 2053]
f is monotonic on [0,1]
[01] R 5 T fawe §
[Option ID = 2054]

Y [ f(dx=1

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

Foo) >0 Wt URAT x € [0,1) F T
[Option ID = 2056]

7) UNIT- 1

For non-negative integers k = 1 define
k

Which of the following statements are true?

BUR Uil |, -, ; @ a0 aRHIfEd @ifem

k

felx) = (1+x]3 Yx = 0.

= oy § 9 oY TaE?

[Question ID = 515][Question Description = 107_555_MSCC__Q07]
Foreach k, £, is a function of bounded variation on compact intervals

1.
Wi & [, Tod Jda R ohag TRU B §

[Option ID = 2057]
Forevery k, [° fi (x)dx < o
Wk &Y [7 f, ()dx <

[Option ID = 2058]
limg e fnl fie (x)dx exists

limy ... J} fi (x)dx 37fEcca &

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

* B £, BT FFA[01] T k » o0 & WY TAFFY I AHd giar e
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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?

AP ppe g W NGO T & Roeg PR 5o gy 0
b = foee EREHE] o T, STETEEA B g IfE & 39N ¥ awa
:?Eﬁq%?

[Question ID = 516][Question Description = 108_555_MSCC__Q08]
k(x) = f(x,x) is a non-decreasing function
1.

k(x) = f(x,x) TP HBEHAH BT §
[Option ID = 2061]
Number of discontinuities of f is at most countably infinite

f @1 3[Hdd (discontinuities) ®I T&AT TUHEG: 3 8

[Option ID = 2062]
Mg, s ro sy f (% Y) exists

Iim(.xy}—»(+m,+m}f(x;3’) Gal Gﬂ_ﬁ(_d%

[Option ID = 2063]
Mo iom o F (26 Y) exists.

|im(xw)»(+m,-m)f(xyy) @1 A& %
[Option ID = 2064]

9) UNIT-1
Let f:R® > R? be a -1 function with £(0,0,0) = (0,0) Let 4 denote the derivative off at
(0,0,0) - Let g:R® SR be the function given by

glxy,z)=xy+yztzx+tx+y+z

Let j,, p# _, g¢ be the function defined by ; _ f.g)

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

open neighbourhood of (0,0,0) 2

’-:ﬂ—:rﬁf:ms_)]mz QT:E Cl W % m%‘qf{ojorojz(ojojI‘ﬁ%(o’oro) .qqf aﬂ
TP 4 & | AP po L, p FEI RO o &

g{x,y.z2) =xy+yz+zxtx+y+z

h:]RB_)RB flﬂh=(f’g) ﬁqﬁiﬂﬁﬁm q‘l';‘\fl

= 4 T fou § Bed h » f (0,0,0) @ Wﬁ%ﬂm(open neighi::ourhood)fi=
Jasmaqg ufaam (differentiable inverse) _EﬂTIT?

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

"4=( 0 o)

[Option ID = 2065]

ma=(g 5 2)

[OptiorE]ID 32066%
A (0 3 )
[Optiol D ;2037]

4. A =(0 i 2)

[Option ID = 2068]

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

MA@ g,y y TG , T @ 39 990 T, $ Y e Jors ol 7
d 45y ufosy @1 o= 8 %T Eal 1Tm_ﬁ\n‘c;_s{H'T:L"WI:F:F(in'urers:::] 87

[Question ID = 518][Question Description = 110_555_MSCC__Q10]

1. inf= 1 Tx =0

[Option ID = 2069]

inf =, I Tx I=0 and T(X) isdenseiny,
infy=: I Tx 1= 0 QYT T(x), v H T &
[Option ID = 2070]

3. infl=. I Tx 1> 0

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

4,
infuxu:l | Tx |0 Tl TX). Y ﬁ e %
[Option ID = 2072]
11) UNIT-1
Let 4 bean,, ., matrix such that the first .. rows of 4 are linearly indepen-dent and the

first . columns of 4 are linearly independent, where . and ¢ ., . Which of the

m
following statements are true?

A5 , T .y, CHI SR © & , & UyH . Uledi NEHd: TWaa g quT , & U
wWH AP WA g, -l aur . H 491 ¥ dadod 99 82

r<m

[Question ID = 519][Question Description = 111_555_MSCC__Q11]
The rank of 4 is at least max{r, s}

" A DG SHH I DH max{r, s} g

[Option ID = 2073]
The submatrix formed by the first » rows and the first s columns of 4 has rank
2. min{r, s},

W - gl aur wum s Wt O Rffasueg #13 ming,s) §

[Option ID = 2074]
If r < s, then there exists a row among rows r + 1, ...,m which together with the first
3, v rows form a linearly independent set

G r<s & o UG r +1,..,m § @ dfdd § SIUyH, UiGadl & WY @ adHa: Wad I 9001 ©

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

A s<r, 08 WH s+1,.,n H T WY & & 9yl s @i & Ty asa:
NEaa =g S e

[Option ID = 2076]

12) UNIT-1

Let 4 bean matrix with real entries and let , be an,, 4 vector of unknowns. Now

m X m
consider the two statements given below:

| : There exists non-zero vector b, €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 - € g . such that the

linear systems g4x = b, and Ax = b, have solutions.

2

Which of the following statements are true?

O 5 , IRafae ufafdaiaen, . . IGIE & oW, SR &, ., 9eNs | 34
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| T Qfaﬁ?'\qﬁ?ﬂblemm %%mﬁmg,‘=blfﬂﬁ§$ﬁqﬁ%|
I1: 08 AR GET b, b, € R™, 56l b, = cb, (P8 W er P W) 8 & W Fom

Ax =b, E'M-lfl}n:=b:,' 3'76?]'%[

A H 4o+ ¥ dodod 9d 87

1.

[Question ID = 520][Question Description = 112_555_MSCC__Q12]
II is TRUE whenever 4 is singular,

1 90 T 99 W4 AR

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

" 90 g ud W4 RRER

[Option ID = 2078]
Both 1 and 11 can be TRUE simultaneously

1 T SH OO T B O%d &

[Option ID = 2079]
If m = 2, then at least one of 1 and 17 is FALSE

e m=2d@r MW g HY 5 U PATS AT ©
[Option ID = 2080]

13) UNIT-1
Let M € M, (R) such that M # 0 but M2 = 0. Which of the following statements are true?

AHfEMeM, (R) 59 UORG M0 Wgmi=o0| B9 § YDH I dodd Tl &7

[Question ID = 521][Question Description = 113_555_MSCC__Q13]
If n is even then dim(Col(M)) > dim(Null(M))

1.

giG n F & ¥ dim(Col(M)) > dim(Null(M))

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

gz n T B a1 dim(Col(M)) < dim(Null(m))

[Option ID = 2082]

If n is odd then dim(Col(M))< dim(Null(M))
af¢ n fGET § @ dim(Col(M)) < dim(Null(a))
[Option ID = 2083]

If n is odd then dim(Col(M))> dim(Null(a))
" gfg nfquE & a dim(Col(M)) > dim(Null(M))

[Option ID = 2084]

14) UNIT- 1

Llet 4 bean matrix. We say that 4 is diagonalizable if there exists a nonsingular

nxn
matrix p such that p 4p-1 is a diagonal matrix. Which of the following conditions imply that
4 is diagonalizable?

THE , &, y, 90F ¢ 159, & G@uHn a+d ¢ ot T gesauig (non-
singulan3TeE p § & p,p-1 U AUl oegs 3 | A9 49 59 wlagy &1 9y &

& , Rt &

[Question ID = 522][Question Description = 114_555_MSCC__Q14]
There exists integer k such that g =71

" TH QUid & & 1 4% =1

2

[Option ID = 2085]
There exists integer k such that 4% is nilpotent

e ‘{UTT—@ E T &Akm(ni[potent}%l

[Option ID = 2086]
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A® 15 dlagonaliZzabie

42 feEoHE R

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

T4 B YESa @dd dfielte aew g

[Option ID = 2088]

[ www.pkalika.in]

15) UNIT- 1

Itis known that » _ X, € My(Z) isasolutionof 45 5, — 4 forsome

ac{(y )0 DG D)

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

el S B

X=X, eMy(Z) P AX —XA =2 i 3 s iy g

B EMITNE | x & WROG S Y 9 F AFH W AH WL

[Question ID = 523][Question Description = 115_555_MSCC__Q15]
- det(x,) =0
[Option ID = 2089]
2. det(Xx,) =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 g2 2

FE d U oF SR R AR VAT G ?
[Question ID = 524][Question Description = 116_555_MSCC__Q16]

" ((i:) (ii)) = XYy 2%, Y, T 223, F X3

[Option ID = 2093]

& ((i:)’ (i;)) =x, 3 1,7 x5, + 20,5,

[Option ID = 2094]

> ((z:)’(ii}) =x1y; T2V, Ty Hxoy;

[Option ID = 2095]

* ((i:)’ (i;)) AN %xlyz = %xz}’l + X2V

[Option ID = 2096]

17) UNIT-1

Let y be a topological space and  be a subset of » . Which of the following statements

are correct?

x P U@ Giffa® g A qUl p BT, B IUGT=T (FH § ¥ oH ¥ 9w W

[Question ID = 525][Question Description = 117_555_MSCC__Q17]
E is connected implies g is connected
E & US5 5H 31 ¥™ BN F H9S &

[Option ID = 2097]

E is connected implies 8E is connected,

“ ¢ % deg R BT AR A o Ueg B

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

" E Y Y9G eH @1 ARY BF1 F oy dds © (29)



[Option ID = 2099]
E is compact implies g is compact
E & UgdgH Bl A=Y B 7 ¥ed @

[Option ID = 2100]

4

18) UNIT- 1

Consider the system

2x+ky = 2—-k
kx+2y = k
kyt+kz = k-1

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

system of linear equations consistent?

34 o W fGTR B3 S §H ¥l Ul Ue gRdide UEd , ¥ 1 8

2x+ky = 2—-k
kx+2y = k
ky+kz = k-1

FEEd , & Puan & R Fae wiiewu &1 Fem o g 82

[Question ID = 526][Question Description = 118_555_MSCC__Q18]
1.1

[Option ID = 2101]
2. 2

[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 P satisfies

Cauchy-Riemann equations. Identify the functions for which D, is equal to .
fodh it sy AH & wad o T fog Hl‘ifi%ﬁﬂJr 9% W § oo U weH @Il
T B Bl Uge Heals | 39 BeHl Bl UgdH oH & @y, ¢ & WELE |

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

=0
1. &
&) =5a

[Option ID = 2105]
f(z) = (cos ax — sin ay) +i(sin ax + cos ay), where z=x+ iy

2. .
f(z) = (cos ax — sin ay) + i(sin ax + cos ay), 96l z = x + iy
[Option ID = 2106]
f(z)= {e_x_" ifz+0

0 ifz=0
3. e |
f(@:{e F dOigz=o0
0 dlkz=o
[Option ID = 2107]
f(z) =x*+iy® wherez=x+1iy

4. .
f(z)=x+iy® Selz=x+iy
[Option ID = 2108]

2) UNIT -2

Let  denote the unit circle (zeC|z| =1} in the complex plane and let  be the open
unit disc (zEC:|z|< 1} Let p denote the set of points z, N for which there exists a

holomeorphic function ¢ in an open neighbourhood ;;  of . such that g/y — s _sx in
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U, ND- Then p contains B i

A S W T A GBS W (e gy =gy P TR T T A @S 5
{ze@:|z|<1}%|lqﬁﬁ TEUOR W H fégaf, 35@3%%@61%%‘@3
foe, & fagd ufaaw U, § @ SHoR LbCH 38 UBR Bl %U m B
f(z):E:l -In Eﬁ |?1751' ﬁﬁj"_‘r -\Enﬁlﬁ_d%

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

T & gt fdg

[Option ID = 2109]
Infinitely many points of T

" T & 3Fidd: §g feg

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

Rrar ue uRkfd ¥=ad, T & Wi f§g

[Option ID = 2111]
No points of T

4.'11'3'7[3%%%@:1—5‘3[

[Option ID = 2112]

1.

3) UNIT -2

Consider the function

(sinz)™

f@ )_( — cos z)"

foro<|z|]<1

where ., . are positive integers. Then _ _  is

v R AR

(sin z)™
{1—cosz)*

f(z) = 0<|zl<1 & FoRA

el |, SIS QO § 1A,

[Question ID = 529][Question Description = 121_555_MSCC__Q21]

. A removable singularity if m = 2n

uﬁmEZn@ﬁWmm

[Option ID = 2113]
A poleifm < 2n;

@'@ﬁmiZn

[Option ID = 2114]
Apoleifm = 2n

'r@ﬁwqﬁmZZn

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

m,n%@ﬁﬂim&wm

[Option ID = 2116]
4) UNIT -2

Let ¥ be an entire function such that

lzf(z) —1+e*| <1+ |z|

forall , ¢ ¢-Then

o4 & g g e e & fo ot . . & fou
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lzf(z)—1+e®| =1+ ||

G

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

" Fe)=-1
[Option ID = 2117]
2 floy=-1/2
[Option ID = 2118]
>0y =-1/3
[Option ID = 2119]
+ f1(0)=-1/4

[Option ID = 2120]
5) UNIT -2

A positive integer ,, co-prime to ; , is called a primitive root modulo 45 if « _ 4 is not
divisible by 45 forall , with y 3 - 14 - Let B be distinct positive integers between 4
and ;¢ . Which of the following statements are true?

TS A QUi , Sl , BT SFHEHST ¥ Ydd o HISE (primitive root modulo) 45
FEA & uﬁnk—i Wro1zk<16 @ fw 44 ¥ uea T B Iﬁe"ﬁa,b‘iﬁ
fafaed e e QUie gIsl, duT,, & d9 81 FEH 3 o1 495 §d 82

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

1.2WW%W17%

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

2. ; i
R o G qT ASTE 17 8 T o2 TP AT Alsel 17 ZAT st 72
[Option ID = 2122]
If a,b are primitive roots modulo 17, then ab is a primitive root modulo 17
3. o " 9]
(S o, b TP Ga AiSgEl 17 8, 06 ab [0® T Hieg@l 17 8
[Option ID = 2123]
4 Product of primitive roots modulo 17 between 1 and 16 is congruent to 1 modulo 17
" 1TUN 16 & HE Ydd Ha Hisddl 17 & UHED 1 Hisdal 17 & 94 W §
[Option ID = 2124]
6) UNIT -2

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

multiplicity. For instancrel, 23)=1'0(6)=0(9)=2" Let >3 be a prime number and
let =p(p+2)(p+4) . Which of the following statements are true?

foddt s e gl , & fow A1 & 5, TEPd s MG, & ST TEES F
S, pay=1 - pE)=a@) =2 T,z TP MR FWAE qU
N=pp+2)(p+s T HH IH | 500 97 &7

[Question ID = 532][Question Description = 124_555_MSCC__Q24]
TN =3

[Option ID = 2125]

There exist primes p > 3 such that (N) =3

2.
T ST p >3 & s [T o) =3
[Option ID = 2126]
p can never be the smallest prime divisor of N
3

" p I N @ THOH U HIE® ol &1 Fddl

[Option ID = 2127]
p can be the smallest prime divisor of &
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[Option ID = 2128]
7) UNIT -2

Let » be a prime number and N, be the number of pairs of positive integers (% ¥) such

that
1

1_
x y

1
¥

Which among the following are possible values of 5 7
P

Hﬁ%péﬁ-ﬂwﬁ@ﬂ%ﬂﬁﬂ%W@ﬁﬁ(x’y]$§ﬁﬁmﬁﬁ%%

1

1 1
e

P d g ay, O AR E?

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

[Option ID = 2129]
2. 4

[Option ID = 2130]
3. g

[Option ID = 2131]
4. 9

[Option ID = 2132]
8) UNIT -2

Let ; be a group of order 5, . Which of the following statements are necessarily
true?

a e @ oI ,, o TR | FH dadel 7 4 o8 39 e

[Question ID = 534][Question Description = 126_555_MSCC__Q26]

G has a normal subgroup of order 3
1.

G PIDIE (order) 3 TT DK TIHA 39075 &

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

2. G WW:{-&!%

[Option ID = 2134]
There exists an injective group homomeorphism from 6 to s,

‘6 U 5, & U UPD G TP §

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

"¢ @, YAdid 4 @ DIy SUUHE &

[Option ID = 2136]
9) UNIT -2

Which of the following statements are true?

foratet aayacRil 3 A Dot A AT 37
[Question ID = 535][Question Description = 127_555_MSCC__Q27]
All finite field extensions of @ are Galois

" @ % Wi wfE &7 RER T 2

[Option ID = 2137]
There exists a Galois extension of @ of degree 3, (33)
e T e L, e By 2



ol SR et ot L S R s b SR e s MR T e ! -

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

' F, ® o oRfHa a7 fewR e @

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

"o BB 2 T B AT R &S e TE &
[Option ID = 2140]

10) UNIT -2

Let £ — ay +aX + - a, X" be a polynomial with o, € Z for 0<i<n. Let be a prime
. Which of the following

n

such that Pl for all 4 - i<n and p? does not divide

a; a

statements are true?

Iﬁﬁ}sf==:tc.+ﬂlﬁi’+--~rz,,24"‘ W%WWEEEZ’USI'SH & fomw) A @
IR FHIPRETE W, o, PR, TN, BT WIS T o7 | B
JFdd H ¥ B Y9G 87

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

" F Ul srEsg g

[Option ID = 2141]
f is always reducible.

Yo amEsTud

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

> 5 Bt G IR P GsTU B HaT e

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

. f ﬁﬁﬁ’(degree} 18 @l §

[Option ID = 2144]

4

11) UNIT -2

Which of the following statements are true about subsets of 2 with the usual topology?

T SRS & WY, pz & SUSH=Ul & G9gH 9 3 ¥ 19 9% 9 7

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

A is connected if and only if its closure 2 is connected

A Y9G ¢ $aq Ofe R Had off ST@ I 3 Ge9S B

1.

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

ol dag SWEE o uladcel Aag 3

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

ol dad IuAHARIl DI Afdarcror Asd 3

[Option ID = 2147]
There are exactly two continuous functions from @? to the set {(0,0),(1,1)

Q@ ¥ (0,0),(1,1)) =TI P TUIY & Fdd Ba &
[Option ID = 2148]

12) UNIT -2

Consider 4 ={1,1/2,1/3,...,.1/n, .. |n € N} and g = 4y {0}-
Both the sets are endowed with subspace topology from p . Which of the following

statements are true?
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a=L1/41/5 .1 MM .. NEMy & B=AUUp O TR TE TG Tt e

mﬂfﬁmﬁﬁaﬁmﬂ%rﬁmmﬁﬁaﬁﬁ@wév

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

" A B R @1 Ygd SURg=A

[Option ID = 2149]
B isa closed subset of B

B &R @I 49d SUHEY

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

3 4 2z @ THBR wefz H R © TN SiffEEt

2.

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

4. = o :
B © Z & GHIBRI oigl z B r U IUGAT TifufGal 8
[Option ID = 2152]

Topic:- 704_PARTC_Set1_91-102

1) UNIT -3

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

i+ 20+ a(tu=Au, ©(0)=0=u(1), where . [0,1] = (L,00) S 3 continuous function.
Which of the following statements are possibly true?

=1 o A o & T, T g Tee Sifteite B § e it
a9, ®

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

S 4. [0,4] - (1,00) U0 B B FE qadall § ¥ B W Tuae A ¥

[Question ID = 539][Question Description = 131_555_MSCC__Q31]
T 1>0
[Option ID = 2153]
2 2<0
[Option ID = 2154]
3. fleeaz o 2 L 1 st 2
fu(u) dt =2 fu u it dt + fu(a(t) A)u- dt
[Option ID = 2155]
4. d=0

[Option ID = 2156]
2) UNIT -3

let r.p2, R? be a nonzero smooth vector field satisfying divf £0 - Which of the

following are necessarily true for the ODE , _ F(x) ?
b B ﬁif]}%"—}ﬂﬁz E{Eaﬂ? HYUT (smooth) gfewaa § Gﬁdivf_—‘,g(] El Hax HIAE |
=1 & B9 9 S ODE ; _ £,y T RIT W@ 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

@IS smaddt se1 ordf 8

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

asft sa1 ufdag 3

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

asft ser smufdag 3
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[Option ID = 2160]

3) UNIT -3

Consider the 2nd order ODE 5 +p()i+q(t)x =0 and let X%, be two solutions of this

ODE in [a,b] " Which of the following statements are true for the Wronskian W of

[a,
A, ,, & e w & g B aqiedl 9 9 o9 9 997

[Question ID = 541][Question Description = 133_555_MSCC__Q33]
W =0 in(a,b) implies that x,,x, are independent

(ab) H w=o @1 3T B T @i

[Option ID = 2161]
W can change sign in (a, b)
w @1 9% (q,p) H d9cd Gdalg

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

PS¢, € (a,b) @ fo w(t,) =0 T = %ﬁa(a,b) Tw=o0
[Option ID = 2163]

W(t,) =1 for some t; € (a,b) implies that w =1 in (a,b)
Tty €(ab) B T Wt) =11 3f Efd (ab) Fw=1

[Option ID = 2164]

4) UNIT -3

Which of the following expressions for ,, — w(x ) e solutions Ofu, —efu,+u=0 with

u(x,0) = x !

v e,y ¥ RO SRR A SR

) —
up—e “wptawT0

%Bﬂ % G‘—Eﬁu(x,(]] = x?

[Question ID = 542][Question Description = 134_555_MSCC__Q34]
1 ef(x+ef —1)
[Option ID = 2165]
2 gt (x—e T+ 1)
[Option ID = 2166]
3 x—eft1
[Option ID = 2167]

4. xet

[Option ID = 2168]

5) UNIT -3

Let u(x,y) solve  the partial  differential equation
zu

x + 3y*u = 0 with u(x,0) = e*/*.

dxdy

Which of the following statements are true?

i@ Hadma- GHIEHI (PDE)

2 ‘u r PR T B

x m-l—?»yu—ﬂqﬂu(x,ﬂ]—ef.

B E oy, P PAC 7 IHY T00A T &7

[Question ID = 543][Question Description = 135_555_MSCC__Q35]
1. The PDE is not linear

(PDE)

7
Xy, Xq

y) TTHODED T
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PDE 3faw o1dl &
[Option ID = 2169]
Z. u(l,1)=e?
[Option ID = 2170]
3. u(1,1)= e
[Option ID = 2171]
The method of separation of variables can be utilized to compute the solution u(x,y)

4 B9 u(x,y) & WH%@HTF{W (separation of variables) 3! fafy &1 Iuam fear
BRGNS

[Option ID = 2172]
6) UNIT -3

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

c(x—1)* +d 22x<3
(x—1)*+e(x—3) 3=x<om
is a cubic spline are

a(x—1)*+b(x—2)} —w<x<2
f(x)Z{

& B & foF o9l & o waa

c{x—1)* +d A3

a(x— 1) +b(x—2) —w<x<2
f(x]={
(x—1)*+e(x—3)° 3<x<om

UF FAF T g, T

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

1. i
a=c=1,d=0,b,e W%

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

2.
a=b=c=1d=0,e W%!
[Option ID = 2174]

; a=b=c=d=1,e is arbitrary
a=b=c=d=1,e w%
[Option ID = 2175]

4 a=b=c=d=e=1
[Option ID = 2176]

7) UNIT -3

Consider the Euler method for integration of the system of differential equations

X =-y
T

Assume that (xr,ym) € the points obtained for ; _ 01,...n° using a time-step p — 1/n

i

starting at the initial point (xg.¥0) = (1,0) - Which of the following statements are true?

7 g FHioRUl & o™ & IHHeH o R SHigeR &l | fagr ot

x =-y

¥y ==x

AH & MA@ 189G () )= (1,0) § RHPWEL SART, _ ), T IW & WY
(r y) 8 g, @ T FEE B A U 9 S w9 &

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

. ﬁg(x;»,y;») B & dad WX ﬂ?ﬁ%
[Option ID = 2177]
2 lim,,_, . (x2,y2) = (cos(1)sin(1))
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[Option ID = 2178]
3 lim, ., (x3,73) = (1,0)
[Option ID = 2179]
4 GIP+0O7>1forizi
G2+ >1,1219 M

[Option ID = 2180]
8) UNIT -3

Let X = {y € C*[0,n]:3(0) =0 = y(m)} and define ;X >R by [(3) = [ ¥* (1 — y™)dx .
Which of the following statements are true?
D ¢~ e el oy =0=y(m)
R @3 | 7 F ¥ I ¥ g9y 9 &2

T B k]

J:X >R I = [y y*(1—y?)dx

[Question ID = 546][Question Description = 138_555_MSCC__Q38]
¥ =0 is a local minimum for J with respect to the ¢* norm on x

¥ W ¢! norm G2l FT&&[,]%%‘IE y=0 WW%

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

1.

2.
X W ¢! norm T IV, j &b AT y = 0 WF Sifidaa @
[Option ID = 2182]

3 V= 0 is a local minimum for J with respect to the sup norm on X

X U?supnorm%ﬂ'lﬁ&{.}é?ﬁﬂ y=o0 ®FY TAaH &

[Option ID = 2183]

. Y= 0 is a local maximum for j with respect to the sup norm on x
" x Wsup norm%ﬂﬁ&ﬁ.}%ﬁﬂ y =0 WHA 3Hfmay &

[Option ID = 2184]

9) UNIT -3

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

to the functional

I(w) = f (1+|Puf?)idx s
B

TS 0 WA g Hp oD TMae 81 7 Bee & W ifae-aas gHieo
I(u) =f{:1+ |1?'t.',|2]%a!x%r

[Question ID = 547][Question Description = 139_555_MSCC__Q39]

Fu
1. div( 1) =0
(14| Ful®)z

[Option ID = 2185]
Au
2. Tl
(14| Ful Bz

[Option ID = 2186]
3 vl =1

[Option ID = 2187]
4 (1+ |PulP)du = Zij-:lux[ U M,

[Option ID = 2188]

10) UNIT -3

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

1

HK(u)(x)= J u (y)K(x, yv)dy

o

where |, . c([01])" Which of the following assertions on 4, are true?
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K(x,y) =sin(2nx)sin(2ny) P T4 HURHINT g, oy @l 1g47x [0,1] T HE TH, FHH
@ eH TORS | faarR & |

1

*(w0) = [ w0y

o

SR, e cfoapy- T H BH § TYH 5 RID 77

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

" 3 @ 3 A a2

[Option ID = 2189] _
Jy v (0)3(w) (x)dx = f K (v)()u(x)dx for all u,v € C([0,1])

2. :
J) v ()3 (D)dx = f; K () (Du(x)dx T9 u,v € c([0,1]) & fag
[Option ID = 2190]
J has no negative eigenvalue

3.
% B BIg BUTHS AP AH 761 &
[Option ID = 2191]

4 K has an eigenvalue greater than 3/4

x B P ayte oy ¥ afie @

[Option ID = 2192]

11) UNIT -3

Consider the integral equation
f (x —tu(t)dt=x x=0
o

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

= aue e THiE )R ffaR &

J-x(x —tu(t)dt==x% =x=0

W [0,00) W TR o Ber, & oY 31 weliszor e

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

1. A unique bounded solution
v sifgdr ufdag sa 3

[Option ID = 2193]
2. No solution

B sl ordl 3

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

R Frinl s R @)l < c1+ |x). FRARRIG ¢ & g

[Option ID = 2195]
More than one solution u such that |u(x)] < C(1+ |x[) for some constant ¢

@ ARG T € B ) < o1+ Ix)), T RRI® ¢ & o

[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 v and A represent the final velocities of masses ., and g, along the

x ~@xis. Which of the following are true?

F ToOHH , RREAH,, &1 R - qu @ e § a1, § S 14 semEH
U U F (elastically) TP GER HTHIA B alug 3fid & | A & i to fe=m # | -
ey Bidl & qur.. dur, HHY-SoOHMl.. dul., & . - & & e d 9 b1 fewd

[ www.pkalika.in]

(39)



P EE AT EH SO

[Question ID = 550][Question Description = 142_555_MSCC__Q42]
1. ve =1, P} =y

[Option ID = 2197]
TV = 0, Vr =uv

[Option ID = 2198]

= B M) _ zmw
3. v m+M T mtM

[Option ID = 2199]
my

o My
4. pf =

m+M "’ Vf = | 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 ?
THiE , @ PR ADS R s [ gy, 9 A & @9 @ it
dFErd: , 9 9311 SR 82

[Question ID = 551][Question Description = 143_555_MSCC__Q43]
1. E[X"]
[Option ID = 2201]
2. (E[cosX])? + (E[sinX])?
[Option ID = 2202]
E[VX]
[Option ID = 2203]
4 E[1/x]

[Option ID = 2204]

2) UNIT -4
If ; is a permutation of {12, ..,n}" let X, () denote the number of fixed points, that is

cardinality of the set (i <mu@)=1" If a permutation . is chosen unifermly at random,
then y is a random variable. Which of the following are correct?

W 2,y P PEHEE, oy B PEE gell @ dEm AW, siiq v
(i < nm() = 1} ﬁcardinalit}; | e P, B TP G AR B W ;T
uefse R I d 39 9 w618

[Question ID = 552][Question Description = 144_555_MSCC__Q44]
"' E(X55) = 5E(Xs)
[Option ID = 2205]
2 E(X5) = E(X5) /5
[Option ID = 2206]
3. E(Xp) =E(Xg)

[Option ID = 2207]

4, s
E(X,5) = [E(X)]?
[Option ID = 2208]

3) UNIT -4

Consider an irreducible Markov chain with finite state space ¢ . Let p — (@) be its
transition probability matrix and let ;n _ . (), denote the -step transition probabilit
P ¥ P = ((pt_}_ N n P P Y

matrix for the chain. Let
n

= lim E {m)
L LR

m=1

RES:

Recall that the limit above always exists. Which of the following statements are necessarily
true?
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oGS AP fEe | GaR $t et ol §Af g wEd s THE p (g, )
THDT PO AT MG & T p _ ((, 0y, FEA & O - TR01 Wspoor piiiaat
3oy femmarg | A

1 n
L {m)
g ,!'_',‘;'un p:‘j

m=1

gAY R & SuRffad G ger an] € 1 7= oo § ¥ a9 ¥ sfania: I9 &

a A fES

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

" a;=ay,VijkeES

[Option ID = 2209]
Zija;=1forallies

Ta,=18fies & U

[Option ID = 2210]
a; >0 forallijes

;=0 Fﬁ-ﬂ;’,;es o fou

[Option ID = 2211]

Foralli,j €S, the sequence p™

i

' Hq-ﬂi,jES & ﬁ";' ,M pil‘;_"} @ ﬁ\}rﬁmﬁﬁaﬁfﬁ%a@n—)m

converges to a;; asn — oo

[Option ID = 2212]
4) UNIT -4

Consider a Markov chain with state space ¢ _ 17§ and transition probabilities given

as follows:
Po; = 1/(jt e) forf =20
Py =1 fori> 0 and ; odd;p“+1 —y TAT £510 and ; even.

Which of the following are true?

TS T A JE R AR B SRS AR W g qq, ) B T
wRead 4 & T8 8

pu,jzif(ﬂ e) j=0 a?ﬁ’rq

amﬁmﬂi?ﬁ%q; a%nwi%%mﬁﬂﬁaﬂ:rﬁ

Py-1=1'i>0
g &2

Piz1=1i>0

[Question ID = 554][Question Description = 146_555_MSCC__Q46]
1. The chain is irreducible

of et 3Rdsoflr 3
[Option ID = 2213]

2. The chain has period 2
ofxen @1 Jmadmre 2 8

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

Joid:ug YolRradl wf &

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

IoRI ScuAURSt saer 3
[Option ID = 2216]

5) UNIT -4

Suppose y ., Geometric(1/2) (taking values in E T ) and conditional on y , the

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

on y, the variable |, has Geometric(1/(U + 1)) distribution. Then,

T O T T == el = = Ty OrEreer 5=
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Sl B e e S a5 s L T B R S, | R s L

GH g 3 werR AH oy ~@@) o W) oy @
UR FUIdEY d29 Geometric(1/(U + 1)) HGE]

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

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

[Option ID = 2220]
6) UNIT -4

Let CRARCTE AN be ,, independent observations from the uniform distri-

bution on Sp={(x.y):0 <x>+y> <0+1} where g -, 1 is an unknown parameter. Which
of the following statements are correct?

Se={(ny);8<x’+y’<f+13 K T WH FH T  HUR W
@l A U A, S8 -, T 3T Urgd & 11 o]

(xllyl:)’(xziyzjl""(anYn)
Y oH d9d @2

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

6 & W max,.,. [xZ +y?} —1 U@ MUdHdd WuIfgdl HeH &

1.

[Option ID = 2221]
miny ;.. {xF + ¥7} is a maximum likelihood estimate of g

o B AT min,, . (x2+y2} T if¥pad GUIfdar sdaH &

[Option ID = 2222]
A lue bet S d mi R i
ny value between max,_,..{x{ +¥;}—1 and ming {x;i +y7} Is a maximum
3. likelihood estimate of #

MaX,enfx? +y21—1 T ming,_, {x2 +y?} & HH DI @BE H A ¢ B b AUDdH GHIFGAT 3Mba 3

[Option ID = 2223]

[ www.pkalika.in]

4.
Any \.falue bemeen maxlsisu{xiz}+maxlsisu{yi2}_ 1 and minlsisn {x:z}-l- minlsisu{ys}
is a maximum likelihood estimate of @
max, ;o fx7} + max, ;. {y7} -1 @Yl Miny.;., (x7} + miny;., {7} & HY B aﬁ_g dt AF ¢ B TP AUDIH HHIfdc 31355:{%
[Option ID = 2224]
7) UNIT -4

Suppose y ¥ y_ are iid. random variables which are uniformly distributed on the
Lrtgs mea iy
interval where . Let be the corresponding order
(0.8) 6=0 Ky SXpy S =X, P 9
statistics. Consider testing the hypotheses Hyf@=1 VersUS g .g>q - Which of the

following tests have significance level , for 5 . , 057

AE y x xR (g gy TOG-TAAE AT iid. BB R 4 5, 0. 7H &

xu}gx(z}g...gx(“}ﬂa;@ma;q yideRiE § | IRecgs Hy@=1 Versus
Hog>1- @ AR W wet d ¥ o7 wemi et o, 05 @ U
B ®R |, 77

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

H, ®I AEIPdP Gl X, >1—a

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

2.
H, P 3dIpd P T X, > (1— )"
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[Option ID = 2226] [ www.pkalika.in]
Reject H, when X, < (1— a)*/*

" H, P! FEPA R C T X, < (1 - a)Vr
[Option ID = 2227]

Reject H, when X,y > 1 —a'/"

" H, @I IPd B Xy, > 1 —all

[Option ID = 2228]
8) UNIT -4

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

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

x
regression model of y Ny without an intercept. Let &z and 7 be the sample means of
and y respectively. Which of the following statements regarding the two fitted models are
NOT necessarily true?

B (0 )i = 12,..,n) RO PG & BFH TG x, T SUTRT & | ¢ Fvlg darg
y @ x WIATTES & 9 TP J@d FHIYT Hisd O+ &1 S&ic D Fulgadig y

BT x WG aES & (b P J0D GHBAVHIST TH D1 | ¢ U 7 DI HAL: «
qr, 1 yides W 7 1§ 3 fhe by g Hisa & R fie F 9@

fEda 9 :l_ﬁpf %?

[Question ID = 558][Question Description = 150_555_MSCC__Q50]

Both the fitted regression lines will pass through the point (&7

fipe by % T wHEE Y g & y) J BOT e

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

2 cgR fiee B E @ (gy) § 9 Si@: o S DGR e @18 W (55) T SR A8 TR

[Option ID = 2230]
For bath the fitted models, the sample correlation coefficient between x, s and the

1.

3. corresponding residuals is zero

oHi fipe for W olsa & R T », 90 U @9l & &9 Uidey Geddy Tie T4 &
[Option ID = 2231]

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

e x, JUT TG 3ANT $ o9 ¢ gRT fibe fby T Afsa & deof § il TgdEy Ui® Y § W D gN fibe e U Aisa & fauw %)
[Option ID = 2232]
9) UNIT -4

Let be iid. from a continuous bivariate distribution. Let be
(X 1), (X2, ¥), s (X ) R;
rank of x, among the , observations and %, be rank of y, among the y observations. Let
Spearman’s statistic for testing independence between y and j observations be denoted

by . Then, which of the following are true?

TS 3 vy, (X, 1), . (x,,v,) PH Had G deF & iid. ¥1 AF & , vaol 7
Gl Hﬁﬁ(rank}Ri g aa ¥ ﬂémﬁﬁ}? Gl ﬁﬁ(rank] 5. HEIGREZ x T4y & g
T W[ $9 & [y fmwiE fose el , d Redi @ e 4 4 o9 @
T 7

[Question ID = 559][Question Description = 151_555_MSCC__Q51]

1. 7= 12T RS 3(mil)

nin®-1) n—1

[Option ID = 2233]
E(T)=0 whenX andy areindependent

2.
E(T)=0 9dx a4l y Waag
[Option ID = 2234]
o -
N Vae(T) = when ¥ and ¥ are independent (43)
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[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 4 denote the probability that a randomly
chosen patient in the population recovers from this illness due to this treatment. For a
standard Bayesian analysis, consider the Beta (0.5, 0.5) prior on g (with density proportional
to (6(1— ))~V2 ). Suppose exactly 6 out of the 10 patients recover. Which of the
following are Bayes estimates of 4 under the squared error loss function?

o R fadl & SR & nvyERiaa & e & i @ 8k Johe W w
U1 39 WarTH 10 Wl TEes s | OH @ 59 e § ¥ e 9gd fed W @
U SUER & UHEGEEU 3P B OFH $I Widdl 4 § | HFS g6 fqeaue # 5 wdler

(05, 0.5) UTR 5, _ gyy-y2 & FHGUG 97 & W) W fER @ | A4 b 2my 10
H ¥ 6l 3P g G E | d B affid IR g Bad & i o & 9 Hdad
&?

[Question ID = 560][Question Description = 152_555_MSCC__Q52]
13

1. 8
22

[Option ID = 2237]
2. 1%

20
[Option ID = 2238]
1

3. &
2

[Option ID = 2239]
E(8] 6 out of 10 patients recovered)

" E(9) 107 U 6 I 1h &1 SI1d §)

[Option ID = 2240]

11) UNIT -4

Suppose we fit the linear model y — XB+e using least squares, where y _ R AR A

and e)T Here x isa nen-stochastic matrix with full column rank and
L

€= (e,6, ... nXxp

€ 5 are i.i.d. with mean 0 and variance q- For ;¢ 2,..,n} let 7 be the fitted value of v

and let ; be the corresponding residual. For rSE{12,...n} TS which of the

T
following must be true?

a5 7w WP Aledy_ypy P GIAH F & IWEF fee wd § w
o= e e i) AT e = e aﬁx U SMEHTed nxp HToR % forgat q:UT
WY BICE T W iid§ SASTHD T TR 2 o req12,. 0 F O
Y, & 52 fpu @ 99 & % AR QW & U @AV AN | gft rs€{12...n} rEs

A dean g &

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

Uefese W e, AU 7, HWEHIG ©

1.

[Option ID = 2241]

The random variables ¢, and ¥, are uncorrelated

TeEfa® W e, Uy, FHEHES §

[Option ID = 2242]
The random variables ¢, and ¥, are uncorrelated

TefBe | & ddly, JHedds e

[Option ID = 2243]

[ www.pkalika.in]
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INE random vVarablcs e, and ¥ arc Uncorreiated
4. <

TRFDH | &, TUNY, IEHES &

[Option ID = 2244]
12) UNIT -4
Consider the following Linear Programming Problem.
Minimise 4. o 9y + 62 subject to

2x+y+z =8
3Ix+2y+=z =10

x=0,y=0z =0.

What is the optimal value of the objective function?

e e T TR R IR B 14, 4 9y 4 6, PTIAHOR FH & S ld B

2x+y+=z =8
3Ix+2y+z =10
x=0,y=20z =20

J5eXd o @1 3%ad A3F 1 8 7

[Question ID = 562][Question Description = 154_555_MSCC__Q54]
1. 52

[Option ID = 2245]
2. 48

[Option ID = 2246]
3. 50

[Option ID = 2247]
4. 56

[Option ID = 2248]
13) UNIT -4

Let T X be random variables whose marginal distributions are N(0.1) - Suppose

E(X.X;) =0 for all I',j'f#:j'LETY=X1+X3+"'+X,, and VZXf+X§+"'+X§'WhiCh
of the following statements follow from the given conditions?

ARy x,..x, TSP W T S IUG T o1y 81T gy x) =0 T
bjoiej PRRITRRE y_y i 4. NTO V=X24X24tx2 g m
yaeyi 9 = aaqadl § §@ @ 4 @ 3R 30 &2

[Question ID = 563][Question Description = 155_555_MSCC__Q55]
¥ has normal distribution with mean zero and variance n

- y B1UHER 94 8 S8@1 719 Y 1d » UWR0e

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

v ST DI, & WY S5 o § &

[Option ID = 2250]
E(X?x}) =0 foralli,ji=j
E(X?X}) =0 Wl i ; & T ;2

[Option ID = 2251]
P(l¥Y]| = t) 5% forallt >0

P(lv|>t) <% g >0 & fg
[Option ID = 2252]

14) UNIT -4

Suppose Xt X, are iid. N(8.1) where g=0 - let p_ T(X,, ... %)
be the maximum likelihood estimate of 5 . Which of the following statements are true?

A @y x Tiidyg1 T gzo- r=1(x,..x,) P o P1 ST T
3 A | e daded! # 4 B ¥ 99
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[Question ID = 564][Question Description = 156_555_MSCC__Q56]
Eg(T)—6=0 forallg =0

EgT)—6=0dg8=0%F faw

1.

[Option ID = 2253]
Eg(T)—68=0 forallg =0

EyT)—6=0Tg6 =0 fou

[Option ID = 2254]
Eg(T)—6<o0 forallg =0
EgqT)—f<0TgH =0 oW

[Option ID = 2255]
There exists 8, > 0 suchthat E4(T) — @ < Oforall0 < 6 < 8; and
Eg(T)—8 = 0forall8 =8,

TAT 6, > 08 THE(T) -6 <00 <0 < 8, F 9w T EL(T)—6 >0
adr 620, ¥ forg

[Option ID = 2256]
15) UNIT -4

Consider a sequence of i.i.d. observations X;,X,, ... from N(0,a?). Which of the
following are unbiased and consistent estimators of ?

N(0,¢2) ¥ iid Fawi X, X,, . & dq@a o T st = § o959 905

AT TAT AT e 27

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

1. Tl
T2 [ Xl

Zn

[Option ID = 2257]

2. 1vp 2
J; =1 %{

[Option ID = 2258]

1 -
3 1 (X; — X)?

n—1

[Option ID = 2259]

¥
o [tazexn

[Option ID = 2260]

16) UNIT -4

A population of size Nis divided into L strata of sizes Ny, N4, ..., N respectively. A
stratified random sample of size n is drawn from the population where
M4, Ny, ..., 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 ;?}. and let

N,
= i z =
Yor = Z N and O = V(}'sr)'

Consider a simple random sample of size n drawn from the population,
independently of the first sample. Let ¥ and o2 denote the sample mean and the

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

ATHRT NHN TF TATE Ny, Ny, ..., N, FE & w90 8 Bed € 1ng,ng, ..my
2 L # ToOF & Widesl B W& i09d Fd § Fgl &l 9A(8 F AFL n
w ERE AEtes shed tEr T 2 wmw ® B g e §, 9

ATsmE Fio=ga § THIEAl &1 el T4 & |

HIH o j-th &< &7 wfqed @reg ¥ & Ravsmarg 91 =14 &

i N5

= 143 2

yst = Z N CRL o-szt i V(y:t}'
i=1

@ AH(E # § n@ET F g Agee® Faes 9% o= fEg A 9F
gfasst & @=aT an e T80 & ™y yaar o2# T qfasst Avey 797 gfa=st /ey
WG AW 7/ # & &9 & gggea a0 g ?
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[Question ID = 566][Question Description = 158_555_MSCC__Q58]

?sz is an unbiased estimator of the population mean

y,, TAE AT B ST AT g |

[ www.pkalika.in]
1.

[Option ID = 2261]

¥ is an unbiased estimator of the population mean

y T2 AT W AAraAT AHAw g

2.

[Option ID = 2262]

3. gi<g?

[Option ID = 2263]

Ty n .
If - = —for all j, then 6% = o?
NN st

4.
Hﬁ%= :—jﬂ #7j, & ™y a7 62 =02
[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?

AT % (X,,n = 1) T97 X ITATT IE5aT G912 9% g agtes 9% 2
o wah aRfET aneg g F9r afwatns w99 59T (@,n=1) T @3
g & & =7 & A 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 X, (w) — X(w)

R E(X,) > E(X)TT F9 H F9 CH Fd 693 o 3 T9L g FX, () > X(w)

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

afE g% wio=st fFgw ¥ ™ X, (0) = X (0)TTE(X,) = E(X)

[Option ID = 2266]
If X, (w) — X(w) for every sample point w then ¢, (t) — @(t) forallt
73 g7 wie=st fH3e & Fox, (w) = X (0)TT ¢, () = p)aa t 5 g

[Option ID = 2267]
If @, (t) = @(t) for all t then X, (w) = X(w) for at least one sample point w

afde, (t) - @(O)a+d t5 Toag & T F7UF vioee H3w F oo
Xo(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?

(N, t= 0w w=El  wioar /W Sger dmar s=erl0 g1 9 & Tow
TCATAR AEam A g w6 6 3 99T ag Wi ihar § mo e g e

¥ & A v 30

[Question ID = 568][Question Description = 160_555_MSCC__Q60]
1 P(Nyp = k) = e 10T (10T)* /K!

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

[Option ID = 2270]

(Nyy; — Ng; t = 0) is a Poisson process with intensity parameter 4

3. 5
(Npy, — Np; t = 0)U% w701 94T 3 s dmar a=er4 31

[Option ID = 2271]
4. Ny — Nyt = 0) is a Poisson process with intensity parameter 10
(N, — Np;t = 0)us wTal a4t § Sasr dmara==r 10 21 (47)




[Option ID = 2272]
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NATIONAL TESTING AGENCY [ www.pkalikain]
UGC CSIR NET June 21 - Final Answer Keys

Exam Date : 16/02/2022 Shift : First
Subject : 704 - CSIR MATHEMATICAL SCIENCES
Question Correct Question Correct Question Correct
ID Option ID ID Option ID ID Option ID
21 84 499 1994 549 2194
22 88 500 2000 550 2199
23 91 501 2003 551 2201,2204
24 94 502 2005 552 2207,2208
25 98 503 2012 553 2209,2210,2211
26 103 504 2014 554 2215,2216
27 106 505 2019 555  2217,2218,2219,
28 111 506 2022 2220
29 113 507 2026 556 2221
30 117 508 2032 557 2225,2226,2228
31 122 509 2033 558  2229,2230,2231,
32 125 510 2038,2040 2232
33 129 511 2043,2044 559  2233,2234,2235
34 135 512 2045,2047 560 2237,2240
35 138 513 2049,2050 561 2243,2244
36 142 514 2053,2054 562 2245
37 145 515 2057,2059 563 2252
38 149 516 2061,2063 564 2253
39 155 517 2067,2068 565 2257
40 157 518 2072 566 2261,2262
469 1875 519 2073,2075 567 2267
470 1878 520 2078,2079,2080 568 2270,2272
471 1882 521 2082,2083
472 1885 522 2085,2088
473 1891 523 2092
474 1896 524 2094,2096
475 1897 525 2097
476 1904 526 2101,2103
477 1907 527 2107
478 1911 528 2110,2111
479 1914 529 2113,2114
480 1917 530 2118,2119
481 1922 531 2122,2124
482 1926 532 2125,2127
483 1930 533 2132
484 1936 534 2134,2136
485 1938 535 2138,2139
486 1942 536 2143
487 1946 537 2147
488 1949 538 2150,2151
489 1954 539 2153,2155
490 1958 540 2157,2158,2160
491 1961 541 2163
492 1965 542 2166
493 1971 543 2170,2172
494 1975 544 2173,2174
495 1977 545 2178,2179,2180
496 1982 546 2181
497 1987 547 2185,2188
498 1989 548 2189,2190,2191
Note :- Correct Option ID "' means Marks awarded to all who attempted the question Page 3
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