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Question Number : 1 Question Id : 802437491 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

Find the value of f(0) if f(x+2) = (x+1)* — (x+1)* + 5.

Options :
8024371961.

8024371962. 7

8024371963.

f2
8024371964

Question Number : 1 Question Id : 802437491 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

& Ax+2) = (x+1)3 - (x+1)3 + 5 Z AT f0) FT AT ITH &Y. |

Options :

5
8024371961.



8024371962. 7

8024371963.

f2
8024371964

Question Number : 2 Question Id : 802437492 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

The shortest distance between the parallel lines A and B in the
following figure is

Options :



V2

8024371965.

8024371966.

22

8024371967.

2/3
8024371968.

Question Number : 2 Question Id : 802437492 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5



T T T A T AdE B F T T a8 0 ... T |

Options :

V2

8024371965.

8024371966.

22

8024371967.

23

8024371968.



Question Number : 3 Question Id : 802437493 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

Two varieties A and B of rice cost Rs. 30 and Rs. 90 per kg, whereas
two varieties C and D of pulses, Rs. 100 and Rs. 120 per kg,
respectively. If at least one kg each of A and B and at least half a kg

each of C and D have to be purchased, then the minimum and
maximum costs of a total of 5 kg of these provisions are, respectively

Options :

Rs. 150 and Rs. 600
8024371969.

Rs. 260 and Rs. 530
8024371970.

Rs. 290 and Rs. 470
8024371971.

Rs. 370 and Rs. 460
8024371972.

Question Number : 3 Question Id : 802437493 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5



=T e & 91aal A @7 B &1 6199 w99 €. 30 ST . 90 Wiy e 2
sterfen &7 e it Tl C #e D At fitma wHe w100 i % 120 i
e 2 | a9 7 59 us s A vF uF e B 9T A

e ITe C UF &re et Rms D @<ig 91 g, a7 5 et area /resit &t
IATH ST ATHHaH HT wHq L L3

Options :

%. 150 &Y ®. 600
8024371969.

%. 260 37 %. 530
8024371970.

%. 290 #iT %. 470
8024371971.
so24371072. - 370 41T . 460

Question Number : 4 Question Id : 802437494 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5



One of four suspects A, B, C and D has committed a crime. A and D
are always truthful, and B and C are always untruthful. C and D are
identical twins and the interrogator does not know who is who. If A
says, “D is innocent”, B says, “A is guilty” and among C and D one
says, “Ais innocent” and the other says, “B is guilty”, then which of the
following is FALSE?

Options :

D said “A is innocent”
8024371973.

D is innocent
8024371974,

B is innocent
8024371975.

C is innocent
8024371976.

Question Number : 4 Question Id : 802437494 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5



T AT ATTATA, B, CTa D H T TH T 777 HHATZ | A 7 D gHeom

A AT 2, FAT B A7 C FHIMHZ A7 £ | C M7 D A7=7 AT £ A

TAFAT 2] ATHAT % FA-HF 2 | T5 A FZaT1 2, “D W=7 27, B F+2A7 2,
uA -q-q—rl-%ﬁ =;:..u ,_TI_J.-* C _':nq-ij-"L ; D ﬁ-frﬂ? X FQT—'T%:, “A 1‘_:{:' %1r - T a_?:d_'_rr%:

‘B AeTelT 27, AT e § 7w AT AAeT 22

Options :

D & #gr ‘A e 27
8024371973.

DT g
8024371974,

BRI g
8024371975.

C ia :lq %
8024371976.

Question Number : 5 Question Id : 802437495 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

Which is an appropriate diagram to represent the relations between
the following categories: quadruped, mammal, whale, house lizard?

Options :



O
O

8024371977.
8024371978.
8024371979.
(//_\l
%
8024371980.

Question Number : 5 Question Id : 802437495 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No



Correct Marks : 2 Wrong Marks : 0.5
o o 7 Fr-a7 B =9 B T =1 = F e e #w gone F o

Options :
8024371977.
8024371978.

8024371979.



Ol | O

8024371980.

Question Number : 6 Question Id : 802437496 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

A 7 m long tube having inner diameter of 2 cm is filled with water. The
water is then poured into a cylindrical bucket having inner base area
of 200 cm?2. What will be the approximate height (in cm) of water in the
bucket?

Options :

22
8024371981.
8024371982. 44

9
8024371983.

11
8024371984.

Question Number : 6 Question Id : 802437496 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5



TH 7 | AR AT 2 HHT A AT qTAT TAT TIHE A T 5 | TH T 3l
T AAATHTT qToal, (ST AT AremiT g 200 7912 g, H ST 1w
£ | FTEET | 9THT 67 AT (FHT |) T =t greir?

Options :

22
8024371981.
8024371982. 44

9
8024371983.

11
8024371984.

Question Number : 7 Question Id : 802437497 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

Water is being filled in a cone from the top at a constant volumetric
rate. The rate of increase of the height of the water column
Options :

is linearly dependent on time.
8024371985.

depends on the apex angle of the cone.
8024371986.



increases as cube-root of the volumetric rate.
8024371987.

increases as square-root of the volumetric rate.
8024371988.

Question Number : 7 Question Id : 802437497 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

T 9% H, U AT qraadl 27 ", 97 A T AT AT IZrg | qL A
AT § g FTET

Options :

THT 7 TaE =T F AT wwAr g

8024371985.

of % FRorger (ofT) Fror 9w AT w47 2

8024371986.

ATTAAT &7 F TAEA F TEATE |

8024371987.

AT & F T T AEAT

8024371988.

Question Number : 8 Question Id : 802437498 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5



A square board is divided into 9 smaller identical squares by drawing
lines. Three bullets are shot at the board randomly. The probability that
at least 2 bullets hit the same small square is,

Options :

1/3
8024371989.

56/81
8024371990.

25/81
8024371991.
8024371992. 2/3

Question Number : 8 Question Id : 802437498 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

T FATHTE ATS T FTT O TS THFT T | (SATST 537 73T 2 |
o AT J1e T7 ATg=g® &7 & FE T | FF § T 2 Tt & 0F ol
FIE F3 | T 0 qTEwar . g

Options :

1/3
8024371989.

56/81
8024371990,



8024371991. 2381

8024371992. 2/3

Question Number : 9 Question Id : 802437499 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

The wavelength dependant absorbance of two compounds, A and B,
is shown. Absorbance of mixture is a linear function of the
concentration of the two compounds. R is defined as a ratio of
absorbance at 650 nm to the absorbance at 950 nm.

B

>

U4 —t—-——4—————————

Absorbance
(linear scale)

e

|
|
650

— i

Wavelength (nm)

If the mixture contains 95% of compound A then R must be

Options :



35
8024371993,

8024371994.

8024371995.

8024371996. less than 1

Question Number : 9 Question Id : 802437499 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5



ZT AT, A 7= B, & 7997 387 997 e G aw g e
FTLTTO S SIAT FTATET 0 TATEAT FT 7190% Terd © | R & 650 #4T7 #1. 7%
FTLTTO S T 950 AAT HY. AFTTNH & AT & =T § TEATOT (547
T™TE
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un
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[Xs)
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Wavelength (nm)

7% o 5 95% AR=w A AT R & .. AT AT |
Options :

8024371993. =

8024371994.



.1
8024371995.

17 %9
8024371996.

Question Number : 10 Question Id : 802437500 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

An epidemic is spreading in a population of size P. The rate of spread
R of the disease at a given time is proportional to both, the number of
people affected by the disease (N), and the number of people not yet
affected by the disease. Which of the following graphs of R vs N is
correct?

Options :

R

8024371997.



8024371998.

8024371999.



8024372000.

Question Number : 10 Question Id : 802437500 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

T ETHTL TF P AT i TT6EIT & el Lol | SHmt & % #t 22 R

TF QU T THT 9T, WA AR o g@ar (N), ST a9 % 9wEd agl gu

AT st TEAT, TAT o TG g | H5 3§ " Fi9-a1 R 919 N 7% T81 872

Options :



8024371997.

8024371998.

| !

-
A
ul ]




8024371999.

8024372000.

Question Number : 11 Question Id : 802437501 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

A and B complete a work in 30 days. B and C complete the same work
in 24 days whereas C and A complete the same work in 28 days.
Based on these statements which of the following conclusions is
correct?



Options :
C is the most efficient and B is the least efficient.

8024372001.
B is the most efficient but, the least efficient one cannot be
determined.

8024372002.
C is the most efficient but, the least efficient one cannot be
determined.

8024372003.

2024372004, C is the most efficient and A is the least efficient.

Question Number : 11 Question Id : 802437501 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

AdBugF s 0T HFTFac I Baw C it Fmar 24 fRar &

TIFde aF CAv AT FmF 28 R s T +39 2 | s #9091 &
AT 97 W § T F9-A7 W6 T T27 272
Options :

C oa® ATeF T ¢ A7 B 799 F7 9T |

8024372001.



B Tawr ATI® FUAT 3, T FH FAT SAT<H il TgA Agl ol AT
THAT |

8024372002.

C o AT FAA g, AT TIH FF FOAA FTF il TgATT Al %7 o

THAT |
8024372003.

C Ta AT9F AT ¢ AT A TaH FH FIT |

8024372004.

Question Number : 12 Question Id : 802437502 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

Clock A loses 4 minutes every hour, clock B always shows the correct
time and clock C gains 3 minutes every hour. On a Monday, all the
three clocks showed the same time, 8 pm. On the following
Wednesday, when the clock C shows 2 pm, what time will clock A
show?

Options :

7: 20 am

8024372005.

8: 40 am

8024372006.

9:20 am

8024372007.



10:40 am

8024372008.

Question Number : 12 Question Id : 802437502 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

TET A TF TF =< § 4 Tz g 21 ot 2, 97 B 6T T8 997 TErt
g, ST T2T C o0+ U 52 § 3 T992 97 27 970 8 | T a9
FTSTT UF &f 797 8 pm TE@Tdr 2 | 3T A7 A ATel U1 &1 9 F=t C

2 pm Te@THT 2 a7 T=T A F97 F9F f@rsit ?

Options :
7: 20 am
8024372005.
8: 40 am
8024372006.
8024372007. 9:20 am
10:40 am
8024372008.

Question Number : 13 Question Id : 802437503 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5



In a class, there is one pencil for every two students, one eraser for
every three students, and one ruler for every four students. If the total
number of these stationery items required is 65, how many students
are present in the class?

Options :

95

80243720009.

60

8024372010.

65

8024372011.

8024372012.

Question Number : 13 Question Id : 802437503 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

T FAT H, e =7 et F fim v ot g 7 et F
= v =g vH veaw J et F fim vw artuewr 21 afw =7 aae-
ATHTAT 0l T AT 65 it F&vd g af F47 ° foa ==t 3feaa 272

Options :

8024372009.



8024372010.

65

8024372011.

70

8024372012.

Question Number : 14 Question Id : 802437504 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

The figure shows temperature and salinity of four samples of water.
Which one of the samples has the highest density?

36 ® ®

=) A B
=%
-
&
=

T 35 & ®
7]

C D

12 16

Temperature (°C)
Options :

8024372013.



8024372014.

C

8024372015.

8024372016.

Question Number : 14 Question Id : 802437504 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

fZ=r o B ol F = AgAt #7179 (Temperature) ST =097

(Salinity) ZarTaT g | THH o T 997 FT T9F ATAFATZ ?
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Options :

8024372013.

8024372014.

C

8024372015.

8024372016.

Question Number : 15 Question Id : 802437505 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

The given table shows the numbers of active and recovered cases of
a certain disease. Assuming that the linear trend for both continues,
on which day will recovered cases be twice that of the active cases?

Day 0 1 4 { 10
Active cases 990 1000 1030 1060 1090
Recovered 760 800 920 1040 1160
cases

Options :

8024372017.



62

8024372018,
63
8024372019,
64
8024372020.

Question Number : 15 Question Id : 802437505 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

- Pt - = [ + b e ! S
T T aTfersT o et e O TEd g0 qiohg UF &0 g a1l TTaei &t

.g:hgg,“ ﬁ' é %‘ q{; H[l-[rl @ll % éﬁ:ﬁ’ﬁa-ﬁja’; |" *x"l'?'ir\i %, rf}lﬁ ﬁ_"l'
TET ETH ATl HTHAT T AT AT ATHAT ﬁ{Fﬁ@ﬁlll.,‘il ?
fa 0 1 4 7 10
TR HTHA 990 1000 1030 1060 1090
=T g HTHA 760 800 920 1040 1160

Options :

8024372017.



62

8024372018,

63
8024372019,

64
8024372020.

Question Number : 16 Question Id : 802437506 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5
A boat weighs 60 kg, and oarsmen A and B weigh 80 and 90 kg,
respectively. Rowing at a constant power, the time required to
complete a course is proportional to the total weight. Rowing alone, A
and B complete the course in 1 and 174 hours, respectively. Assuming
that their powers add up, how long will they take to complete the
course if they row together?

Options :

49 4 min

8024372021.

57.5 min

8024372022.

62.6 min

8024372023.



72.5 min

8024372024.

Question Number : 16 Question Id : 802437506 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

T AT FT 917 60 Ry T ArEEr A ST B #7977 FHer: 80 w90

A NITH 2 | U 97 o<k & 979 @d g0 U SAaN & T F7 71 9077 $A
AT % AT € | Fohed 4T3 @ g0 A &7 B w0e: 1 &7 1% =52 § FTaww

L i — =
G, 2l [Hem 4l A4 49q

T FIA & | g WA g0 I oTRAT S STa]
& AT TET il T F9F | a1 a8 @ ?

Options :

49.4 W=

8024372021.

57.5 e

8024372022.

62.6 ==

8024372023.

72.5 A=

8024372024.

Question Number : 17 Question Id : 802437507 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No



Correct Marks : 2 Wrong Marks : 0.5
Consider a parallelogram ABCD with centre O and E as the midpoint
of side CD. The area of the triangle OAE, is

a

A

Options :

1
E I_’Ih
8024372025.

ah

8024372026.

8024372027.

8024372028.



Question Number : 17 Question Id : 802437507 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

T THTAT qgﬁxﬂ ABCD #T %2 ﬁig O gar st CD &Trﬂ’%?rﬁg = %t | ﬁ'“ﬁﬁf

OAE T & het ... &1

5 D
Options :
1
'Etlfl
8024372025.
1
—ah
6
8024372026.
1
—ah
8

8024372027.



1
? [Ih
8024372028.

Question Number : 18 Question Id : 802437508 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

The sum of the first n even numbers is
Options :
divisible by n and not by (n + 1)

8024372029.

divisible by (n + 1) and not by n

8024372030.

divisible by both n and (n + 1)

8024372031.

neither divisible by n nor by (n + 1)
8024372032.

Question Number : 18 Question Id : 802437508 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

T n T TEATAT T AT
Options :

ndTAITSTZ T (n+ 1) TR
8024372029. '



(n+1) FEHITTATIT 0 T ST

8024372030.
n#AT (n+1) AT FasT T
8024372031,
TFENTIATTS (n+ 1) T FISTE
8024372032,

Question Number : 19 Question Id : 802437509 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

A, B, C, D and E are the vertices of a regular pentagon as shown in
the figure.

D A

The angle £ABC is

Options :



48°

8024372033,
r2°
8024372034,
o
s024372035. 23
36°
8024372036.

Question Number : 19 Question Id : 802437509 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

A, B, C,D U= E Us a9 99HS & ¢ g oa1 & = ¥ Rmmar @ g |

E
B /\ C
D A
FT ,/ABC ... 2

Options :



48°

8024372033,
r2°
8024372034,
o
s024372035. 23
36°
8024372036.

Question Number : 20 Question Id : 802437510 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

On a 200 m long straight road, maximum number of poles are fixed at
20 minterval. How many of these poles should be removed in order to
have maximum number of poles at an interval of 40 m on the road?

Options :

8
8024372037.

6
8024372038.
8024372039. S

4

8024372040.



Question Number : 20 Question Id : 802437510 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

= "

T& 200 #Hr. &= d@reff g5+ 9 20 A & I/ W A0Fa/m 3T T @y
d g | SaF B, = g=F W 40 H. F AT H 3¥FI7 T H @
W F v fFaa @ gaw s =fge?

Options :

8
8024372037.

6
8024372038.
8024372039. S

4
8024372040.

Part B Mathematical Sciences

Section Id : 80243714
Section Number : 2
Section type : Online
Mandatory or Optional : Mandatory
Number of Questions : 40

Number of Questions to be attempted : 25



Section Marks : 75

Mark As Answered Required? : Yes
Sub-Section Number : 1
Sub-Section Id : 80243722
Question Shuffling Allowed : Yes

Question Number : 21 Question Id : 802437511 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let {E,,} be a sequence of subsets of R.
Define

limsup E,, = ﬂ U {7

k=1 n=k

liminf E, = U ﬂ E.
& k=1n=k

Which of the following statements is true?

Options :

limsupE,, = liminfE,,
n T

8024372041.

limsupE,, = {x:x € E,, for some n}
i

8024372042.



liminfE,, = {x:x € E,, for all but finitely many n}
8024372043,

liminfE,, = {x:x € E,, for infinitely many n}
n

8024372044.

Question Number : 21 Question Id : 802437511 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

(E,} & R % STAH=T1 FT I4HH AT |
7=

limsup E,, = ﬂ U b
n

k=1 n=k

liminf E,, = U ﬂ E,
T

k=1n=k
™ Fa91 § 7 F9-97 77 27
Options :

limsup E,, = liminfE,,
n
8024372041.



limsupE,, = {x:x € E, T nFfam ]

n

8024372042.
liminfE, = {x:x € E, TEHATHE n & AT oo e & o \,}
n
8024372043.
liminf E,, = {x:x € E, ¥AT: 95 n%ﬁﬂf{}
8024372044, "

Question Number : 22 Question Id : 802437512 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

f:N — N be a bounded function. Which of the following statements is NOT
true?

Options :
limsup f(n) e N
n—co
8024372045.
liminff(n) € N
n—oo
8024372046.

liminf(f(n) + n) € N
8024372047. %



limsup (f(n) +n) € N

8024372048.

Question Number : 22 Question Id : 802437512 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

f:N - N & 9¥a5 Fa9 A4 99 797 & F F9-97 F97 77 7871 22

Options :
limsup f(n) € N
8024372045, ”
liminff(n) € N
n— oo
8024372046.
liminf(f(n) +n) EN
n—oco
8024372047.
limsup (f(n) + n) € N
8024372048,

Question Number : 23 Question Id : 802437513 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Which of the following statements is true?

Options :



There are at most countably many continuous maps from R? to R.

8024372049.

There are at most finitely many continuous surjective maps from R? to R.
8024372050.

There are infinitely many continuous injective maps from R? to R.
8024372051.

There are no continuous bijective maps from R? to R.
8024372052.

Question Number : 23 Question Id : 802437513 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

e & o FH-A7 THT=7 77 7

Options :

R? & R % ATAT o ATF T =4 qgd daq Tai=7 2|

8024372049.

R2 § R T ATEF | AT TOHATHE AAT ATSFTal Tar= 2|

8024372050.

R2 & R TF AAq: Tg Had Tt Jar= g

8024372051.



R2 & R T ATHF Hle d09 Thal ATSZTal TA=T 921 2|

8024372052.

Question Number : 24 Question Id : 802437514 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

The series

”lngg n

o .
(—1)" sin nx

Z : x ER

n=1

converges
Options :

only forx =0
8024372053.

uniformly only for x € [—m, ]
8024372054

uniformly only for x € R\{nm:n € Z}
8024372055.

uniformly forall x e R
8024372056.

Question Number : 24 Question Id : 802437514 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



oft

oo :
(—1)"sinnx
Z ; x€ER
nlogen
n=1
Options :
FaAx=0%F ﬁl‘ﬂ'
8024372053.
T TR =9 7 9 x € [—m, 7] F o
8024372054
T THH =T H #4d x € R\{nm:n € Z} F fom
8024372055.
T FHE =T H a9 x € R ¥ for
8024372056.

Question Number : 25 Question Id : 802437515 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Given (a,),-,a sequence of real numbers, which of the following statements is
true?

Options :



s . B
(—1)" ———— converges
1+ |a,]

n=l
8024372057.

There is a subsequence (a [ nk) such thatz —f:c:-nverges
8024372058.

a
There is a number b such thatz ‘b — ———{(—1)"converges
1+ |a,]
n=1

8024372059.

There is a number b and a subsequence (ia.ﬂk)k_}l such that

a’ﬂ-

:E: b —— | converges

8024372060.

Question Number : 25 Question Id : 802437515 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

T (a,,) ., TTEATH FAATAT FT ATFH 57 91 FF | 7 F9-A7 799 77 22
Options :

Z( T aﬁ'aﬁ-vr%ﬁa'r%’

n=1

8024372057.



ST (), TATE Z aftrafra gard

1+ ‘nnﬂ|

8024372058.

T T "5 AT b f;ﬁ'z —( 1) Fra T gaT

n=1 l + |ﬂnk|

8024372059.

FIE AT b TIT SITHH

“k) i |ank|

8024372060.

Question Number : 26 Question Id : 802437516 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Given f, g are continuous functions on [0,1] such that f(0) = f(1) =0; g(0) =
g(l)=1and f(1/2) = g(1/2). Which of the following statements is true?

Options :
Thereis not € [0,1] such that f(t) = g(t)
8024372061.

There is exactly one t € [0, 1] such that f(t) = g(t)
8024372062,



There are at least two t € [0, 1] such that f(t) = g(t)
8024372063.

There are always infinitely many t € [0, 1] such that f(t) = g(t)
8024372064.

Question Number : 26 Question Id : 802437516 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

AR & [0,1] T f,gFaa waa g sa awg & £(0) = f(1) = 0; g(0) = g(1) = 1 F=T
f(1/2) > g(1/2) | = 94T § & H¥-A71 97 27

Options :

TETERE ¢ € [0,1] TS F (1) = g(O) T
8024372061.

THTEER. UH t € [0,1] 2T f(t) = g(6) =TT
8024372062.

THFRAFAAt € [0,1)FF f(t) = g(O) T
8024372063.

A UF wEE Ag t € [0,1] T £(£) = g(O) T
8024372064.

Question Number : 27 Question Id : 802437517 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



Let A be an n X n matrix such that the set of all its nonzero eigenvalues has
exactly r elements. Which of the following statements is true?

Options :
rank 4 <r
8024372065.
If r=0,thenrank4A<n-1
8024372066.
rank4A =r
8024372067.
A? has r distinct nonzero eigenvalues
8024372068.

Question Number : 27 Question Id : 802437517 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

a3 A T 0 x n 9r=1g 2 IS T e S o 9 F aeeT { e ST
2 99 9§ F AT 7 0

Options :

FE(FF) A <7

8024372065.

IR r=0TaFMRE(EFEF)A<n—1

8024372066.



FE(@TA =7

8024372067.

A% F r T g AaT AT 719 21

80243720068.

Question Number : 28 Question Id : 802437518 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let A and B be 2 X 2 matrices. Then which of the following is true?

Options :

det(A + B) + det(A — B) = det A + detB
8024372069.

det(A + B) + det(A — B) = 2detA — 2detB
8024372070.

det(A + B) + det(4 — B) = 2det A + 2detB
8024372071.

det(A + B) — det(A — B) = 2detA — 2detB
8024372072.

Question Number : 28 Question Id : 802437518 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

ATAT B FT 2 X 2 % AT=4g 94| 79 ¥ d 7 F7-9 97 2?7

Options :



det(A + B) + det(A — B) = det4 + detB

8024372069.

det(A + B) + det(Ad — B) = 2detA — 2detB
8024372070.

det(A + B) + det(A — B) = 2det A + 2detB
8024372071.

det(A + B) — det(A — B) = 2detA — 2 detB
8024372072.

Question Number : 29 Question Id : 802437519 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

(RS (3 _2), then 42° equals

Z =1
Options :
41 40
8024372073. (_4[} _39)
41 —40
8024372074. (40 _39)
(a0 Z30)

8024372075.



(41 40 )

40 -39
8024372076.

Question Number : 29 Question Id : 802437519 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

R A= (3 T2) @ 42 Faaw

2 —1
Options :
( 41 40 )
—40 -39
8024372073.
(41 —40)
40 -39
8024372074.
(41 -—40)
—40 -39
8024372075.
(41 40 )
40 -39
8024372076.

Question Number : 30 Question Id : 802437520 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



Let 4 be a 2 X 2 real matrix with det4 = 1 and trace 4 = 3. What is the value
of trace A2??
Options :

8024372077.

10
8024372078,

8024372079.

8024372080.

Question Number : 30 Question Id : 802437520 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

T A T 2 X 2 TEATIT AT /T o T det A = 1 T v (ZT) A = 3 v T
qIT (ZT) A2 FTHATH FT 2 2

Options :
2
8024372077.
8024372078. 19
9

8024372079.



8024372080.

Question Number : 31 Question Id : 802437521 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Fora,b € R, let

p(x,y) = a’x;y; + abxoyy + abxy ya + b2xoy,, x = (x1,%2 ),y = (71,¥2) €
RZ2.

For what values of a and b does p: R? x R? — R define an inner product?

Options :

a=0b=0
8024372081,

ab = 0
8024372082.

ag=1. =1
8024372083.

For no values of a, b
8024372084,

Question Number : 31 Question Id : 802437521 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



A% o, b € R 51 o 7

p(x,y) = a®x,y; + abxoyy + abxy y, + b?x5y,, x = (x1,%3),y = (¥1,¥2 ) ER®.

T a TAT b & o AT & 7, p: R? X R?2 > R AAH OGS &l TEATHT FAT

=
et

Options :
a>0,b=>0
8024372081.
ab =0
8024372082.
g—0. =D
8024372083.
a TAT b & =t a9 & fore 951
8024372084. :

Question Number : 32 Question Id : 802437522 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Which of the following real quadratic forms on R? is positive definite?

Options :

Q(X,Y) = XY
8024372085



Q(X,Y) =X2 - XY 4+ Y2

8024372086.

Q(X,Y) = X2 + 2XY + Y2
8024372087.

QX Y)=X2+ XY
8024372088.

Question Number : 32 Question Id : 802437522 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

= & 7 F19-A7 FTatas BE =7 R2 97 g9TeHE FiaT 22

Options :
g(X,Y) = XY
8024372085.
gt L B
8024372086.
gE.Y) =K1 2Xv 4 ¥°
8024372087.
Q(X,Y)=X?+ XY
8024372088. '
Sub-Section Number : 2
Sub-Section Id : 80243723

Question Shuffling Allowed : Yes



Question Number : 33 Question Id : 802437523 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let y be the positively oriented circle in the complex plane given by
{zeC: |z— 1| = 1}. Then

1 dz
f equals

2mi ) z3—1
¥
Options :
3
8024372089.
1/3
8024372090.
2
8024372091.
1/2
8024372092.

Question Number : 33 Question Id : 802437523 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

yFI{zeC : |z—1| = 1} T 0 I9 T I=7T THTA H GATHF BT T Froqta=a+

TAAT AN TT — [ —

2mi Yy z3i-1

e FwmETe

Options :



8024372089.

1/3
8024372090.

8024372091.

1/2
8024372092.

Question Number : 34 Question Id : 802437524 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

For a positive integer p, consider the holomorphic function

f I[Z) _ sil;z

z

for z € C\{0}.

For which values of p does there exist a holomorphic function g: C\{0} — C
such that f(7z) = g'(z) for z € C\{0} ?

Options :

All even integers
8024372093.

All odd integers
8024372094.

All multiples of 3
8024372095.



All multiples of 4
8024372096.

Question Number : 34 Question Id : 802437524 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

et geTeRs TrE p F o Fe st (Fremiths) weg 77 == w1

sinz

f(z) =—-,zec\{0} Ffm

p & fe |t % o var swiad T (Famitw) Teaa g s C\{0} - C 2% f(2) =
g'(z) Tt z € C\{0} ¥ form?

Options :

T T AR 1w

8024372093.

EEIRERE R I

8024372094.

3 & THT T

8024372095.

4 7 THT [T

8024372096.

Question Number : 35 Question Id : 802437525 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No



Correct Marks : 3 Wrong Marks : 0.75

Let y be the positively oriented circle in the complex plane given by
{zeC: |z—1] =1/2}. The line integral

L
zt—1
14
equals
Options :
ime
8024372097.
8024372098, '€
8024372099, °€
—Tre
8024372100.

Question Number : 35 Question Id : 802437525 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



y ®T {ze€C: |z—1|=1/2} T =7 &9 I afewg o997 ¥ g9T°HF =T T
ATIT==Ted o 919 & | T TG 1T THIHAAT

J zelfz ﬂr
z
72— 1
¥

Options :
8024372097, °€

—1lmTe
8024372098,

ne
8024372099.

—TTe
8024372100.

Question Number : 36 Question Id : 802437526 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



Let p be a positive integer. Consider the closed curve r(t) = e, 0 < t < 2.
Let f be a function holomorphicin {z: |z| < R} where R > 1. If f has a zero only
at z,,0 < |z,] < R, and itis of multiplicity g, then

L (@),
: zPdz equals
2wi ) f(z)
T
Options :
p
az,
8024372101.
zoq?
8024372102.
q
PZy
8024372103.
Zop?
8024372104

Question Number : 36 Question Id : 802437526 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



AH & p U aMTeRs T 2| a9 J5mr(t) = e, 0< t < 2r WA s 7+ &
f TAT Fe= € I {z:|z]| < R} & F9EET (FETHITH) TSI R > 1 81 F% [ F A
Fad z, AT, z, = 0,|z,| < R, ¥ AT agwaT (multiplicity) ¢ ZT, 79
1 .16 .,
. Z
2rni ) f(2)
r

dz

FTHIE HH &

Options :

p
dZq
8024372101.

ZoqP
8024372102.

q
PZ,
8024372103.

zop?
8024372104.

Question Number : 37 Question Id : 802437527 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Which of the following statements is true?

Options :



Every even integer n = 16 divides (n — 1)! + 3

8024372105.
Every odd integer n = 16 divides (n — 1)!
8024372106.
Every even integer n = 16 divides (n — 1)!
8024372107. o 9 ( )
For every integer n = 16, n? divides n! + 1
8024372108.

Question Number : 37 Question Id : 802437527 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

=¥ 491 | F FHE-A7 77 57
Options :

TAATNF n = 16, (n— 1)! + 3 T AT FAT S

8024372105.

7 om0 = 16,(n — 1)! Fr AwTE w7 2
8024372106.

TLAAIWF n = 16, (n — 1)! & FFTOT FLaT 2
8024372107.

EI{TT’Tﬁ "n = 16 a’;’%ﬂ":, n! + 1 % n? ﬁwﬁlﬁw%

8024372108.



Question Number : 38 Question Id : 802437528 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let X be a non-empty set and P(X) be the set of all suksets of X. On P(X),
define two operations =+ and A as follows: for A, B e P(X), AxB=AnN

B; AAB = (AU B)\(4 n B).

Which of the following statements is true?

Options :

P(X) is a group under » as well as under A
8024372109. :

P(X) is a group under *, but not under A
8024372110. '

P(X) is a group under A, but not under *
8024372111.

P(X) is neither a group under » nor under A
8024372112.

Question Number : 38 Question Id : 802437528 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



X T AT AH=99 914 747 P(X) T X T T97 ST==41 &7 a94=99 a1 P(X) 77
=T TFTAT (AT29) + 747 A Fe==7 T 54

ABeP(X) T A+B=A4nB; AAB = (AU B)\(4n B).
= Fo= § 7 F9-A7 T 22
Options :

P(X), = @97 A ST % Sq3d UF T9g 2

8024372109.

P(X):*%aiﬂﬁ?ﬂﬁﬂliﬁ%:a%ﬂ ,ﬁ%=‘+_ xqﬁl
8024372110. AT

P(X), A % S@3T UF AE £ ATHA - F AT T
8024372111.

P(X), T AT - F F9TH Wﬂ‘j\ﬁ%,?ﬂ "N
8024372112. EEITiT-I'

Question Number : 39 Question Id : 802437529 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let ¢(n) be the cardinality of the set
fal1<a<n, (an)=1}where (a n) denotes the gcd of
a and n. Which of the following is NOT true?

Options :



There exist infinitely many n such that ¢(n) - 1)
8024372113, y manyn e(n) > on+1)

There exist infinitely many n such that ¢(n) < ¢(n + 1).
8024372114,

There exists N € N such that N = 2 and forall n = N,

@(N) < @(n)
8024372115.

The set {@ in € M} has finitely many limit points.

8024372116.

Question Number : 39 Question Id : 802437529 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

AT T @(n) 77 Fg=a7 Fit FAiearer g

{n/’l <a<n, (an)=1}Fg (a,n) TAIT g a T n 7T gcd. A= F 7 F4-
AT AT ARl 2 7
Options :
TH gHaq: qE N EF o) > p(n + 1).

8024372113.

UH J= a9 qg n eF o(n) < pn+ 1).
8024372114



THNEN EF N>2aaradin> N &0 @(N) < ¢o(n)
8024372115.

e (20 € N} & i ag e g &

8024372116. "

Question Number : 40 Question Id : 802437530 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

For any two metric spaces (X,dy), (Y,dy) amap f: X — Y is said to be a closed
map if whenever F is closed in X, then f(F)isclosedinY. For any subset B of
a metric space, B is given the induced metric. The metric on X X Y is given by
d((x,y), (x',¥")) = max{dx (x,x"),dy(y,y")}. Which of the following are true?

Options :

For any subset 4 € X the inclusion map i: 4 — X is closed
8024372117.

The projection ma X XY - Xqgivenb x,¥) = x is closed
U3l proj P 1 g y pa(x,¥)

Suppose that f: X - Y, g:Y — Z are continuous maps. lfgef:X > Z is
a closed map then g|;x):f(X) — Z is closed. Here g| ;) means the

map g restricted to f(X)
8024372119.



If f: X — Y takes closed balls into closed sets then f is closed
8024372120.

Question Number : 40 Question Id : 802437530 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

gl o7 &7 6% TR (X, dy), (Y, dy) & &0 96 =7 £ X - ¥V &7 J999 9ae=s
FEA e IR T FF XA TIaEN T, f(F) i ydFag@an s awlz =%
STAH=99 B & 00, BRI UNA 0% Sd 2l X X Y TL g% &l

d(:{:x, T o y’)) = max{d(x,x"),d(y,y")} ¥ zo7q 2| == F 7 F7-A71 77 27

Options :

T TS T ACX U AR Ta=Ti: 4 - X #7949

8024372117.

Tl pi(x,y) = x BT AT T T4 IA=T p: X X ¥V = X #9798

AR X =Y, g:Y > Z 509 WAm=T 8| T8 go f:X — Z TF T9 qo==
FGE] g\fm:f{j}(j) — Z ¥99 g FE§l g\fmfr T f(X) TH TAETET
Tt g 3

8024372119.

% f: X - Y 599 91 &1 5949 O9=99 | 9aT g1 a7 f ¥949 2|
8024372120.



Sub-Section Number : 3
Sub-Section Id : 80243724
Question Shuffling Allowed : Yes

Question Number : 41 Question Id : 802437531 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let k be a positive integer. Consider the differential equation

dy ..
— = y5k+2 fort = 0,

dt
y(0)=0
Which of the following statements is true?
Options :
It has a unique solution which is continuously differentiable on (0, <)
8024372121.
It has at most two solutions which are continuously differentiable
on (0, <)
8024372122. R
It has infinitely many solutions which are continuously differentiable
on (0, =)
8024372123.
It has no continuously differentiable solution on (0, =)
8024372124,

Question Number : 41 Question Id : 802437531 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



qE @ % k UF a9qTemE e 21 W d= was a1 B
' dy Sk
—i= Sk+2 f ‘t:_‘::l[]'
ﬂ]f v 01
y(0)= 0
= a1 § 7 F9-A7 79 7

Options :

THET ATZATT T 2 A7 (0, 00) T7 FAA: ATHAAT 2

8024372121,

THH ATIHAH &7 A ¢ A7 (0, o0) TT FAF: ATFAAT 2
8024372122,

=~ - ® . s - ! s bl ™, %-

TS A9 qg TA © 91 (0, 00) TT Had: FTHAAT §
8024372123,

AT (0, 0) TT T2 HAT: ATFHAAT g A1 ¢
8024372124,

Question Number : 42 Question Id : 802437532 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



Lety, > 0,z, >0 and a > 1.

Consider the following two differential equations:

dy i ]
) E—y fort = 0,
y(0) = ¥y,
2 e
Gt Z ort >0,
z(0) = zo

We say that the solution to a differential equation exists globally if it exists for all
t=>0.

Which of the following statements is true?

Options :

Both (*) and (+*) have global solutions
8024372125.

None of (*) and (+*) have global solutions
8024372126.

There exists a global solution for (*) and there exists a T < = such that

lim|z(t)] = 4+
£EST ©
8024372127.

There exists a global solution for (#+) and there exists a T < < such that

lim|y(t)| = 4=
4 T|.}’(ﬂ|
8024372128.



Question Number : 42 Question Id : 802437532 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

ﬂ'ﬁ'%yﬂ >0,z > 0d49Ta > 1
A &7 daaq aH = 97 =9 5
d i
- ){;—y adftt > o F form,
(0): Yo

= —z* Tft t > 0 % o,
)
2(0}— ¥

ST TgAT ¢ (o ATT THITHA &1 g AT =% g7 T1% ag TH T t > 0 F forT srfeae
q 2l

7 T 5 | TA-A7 97 272
Options :
(+) TAT (++) TAT F ATAAT A 2
8024372125. ﬂ
(+) FAT (++) FlT 7 fF AT g7 781 2
8024372126.

() FROTTFATRCT EAETNTRT < 0 TH A FT 2 ltin%lz{:tjl =400

8024372127.



(x+) o T e ATEEE 5 E FAT &L T < oo TA T2 &7 & T lim|y(t)]| = 4
8024372128, o L Y

Question Number : 43 Question Id : 802437533 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

The general solution of the surfaces which are perpendicular to the family of
surfaces

zZ=kxy,keR

is

=

Options :
$(x? —yxz) =0, ¢ €C(R?)
8024372129.
8024372130 P~y x*+22)=0, @€ C(R%)
o(x? —y%,2x* +2%) =0, ¢ €C*(R?)
8024372131.
$(x> +y2,3x2 —2%) =0, ¢ € C}(R?)
8024372132.

Question Number : 43 Question Id : 802437533 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



THAAT % 5 T 22 = kxy, k € R & @99 THAAT FT ATHT A ¢

Options :
p(x* —y*,xz) =0, ¢ € C'(R?)
8024372129.
8024372130 ¢(x* —y*%x* +2%) =0, ¢€CH(R?)
p(x2 —y2,2x2 +2%) =0, ¢ € C}(R?)
8024372131.
{i}(-xz—{—yzj?}xz_zz) :{]' (I) E CI(EZ}
8024372132.

Question Number : 44 Question Id : 802437534 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

The general solution of the equation

dz dz
X— —=20
dx L dy
is
Options :

z=¢ (), ¢€CHR)
8024372133.



—1 i
Z= ‘I’(XT) ¢ € C*(R)
8024372134.
x+1
z=¢(22), ¢ € C(R)
Y
8024372135.
z=¢(x| + |¥]), ¢ € C'(R)
8024372136.

Question Number : 44 Question Id : 802437534 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

A= g

=~

dz
xX— § =
ﬂx—i_}ay

FTATATT 2T T

Options :
g FREL 1R
z ¢(m} ¢ € CY(R)
8024372133.
z=¢(=), ¢ € CH(R)
8024372134. ?
_ x+1 1
Z __'(ﬁ ( ¥ ) ¥ (ﬁ = 61 {Hg)

8024372135.



z=¢(x|+1y]), ¢ €CH(R)

8024372136.

Question Number : 45 Question Id : 802437535 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let f be an infinitely differentiable real-valued function on a bounded interval .
Take n = 1 interpolation points {xg, x;,*, x,_1}. Take n additional interpolation
points

T =8 TE, L, =1
where £ = 0 is such that {xg, x;, -, x5,,—1} are all distinct.

Let p,,,_; be the Lagrange interpolation polynomial of degree 2n — 1 with the
interpolation points {x,, x{, -, x5,—1} for the function f.

Let g.,,_,; be the Hermite interpolation polynomial of degree 2n — 1 with the

interpolation points {xg.x;,**, x,_1} for the function f. In the £ — 0 limit, the
quantity

sup |p2n—1{:x.} T Q'?.n—l(_x)l

X€E]
Options :

does not necessarily converge
8024372137.

1
converges to =
8024372138, o



converges to 0
8024372139.

converges to
2Zn+1

8024372140.

Question Number : 45 Question Id : 802437535 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

aH & f oivag 999 [ 77 9999 a9FaA i areata® 7 I 5T 2l n = 1
Faae &g {xg, X1, , X1} TN TR n ATATAFT SAT=99 @Hg o

Yppi TTEPHE:  § 05

WEie> 0T TR {x5, x5, , x5, } TR =

+

HAd f % T a9 fAvget (xg, x1, 0, Xop_1} FATTPyp_y FT 20 — 1 =T &7 TR
A AT agIT AT
#TH T A el {xg, x1, 0, Xop_1} T AT Ford f & 0 gy, BT 20— 1
FT ZTH2 AT AgI= gl HHT € - 0 H, 7I09r

Sup [pzn—1(x) — qan—1(x)|

x€l
Options :

Tt 75 o srfemiee 2t

8024372137.



Zn
8024372138.
0 # uftrafrn 31t &
8024372139.
1 . ﬁ ﬁ ; ﬁ =
2n+1ﬁ. R %
8024372140.

Question Number : 46 Question Id : 802437536 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

The extremal of the functional

J0) = | RO +0ldx, ¥ =0,y(1) =1Ly e co,1]

“ 0
is
Options :
x2 11x
gt
12 12
8024372141.
o,
r g 3
8024372142.
— x2 bx
Yy =73 7

8024372143.



8024372144.

Question Number : 46 Question Id : 802437536 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

—
I+~ vl

1
&) = [ 20/ +xldx,  y(0)=0,y(1) = 1,y € €2[0,1]
0

FTAHA T
Options :
22 11x
T
12 12
8024372141.
" 2x”
Pt s
8024372142.
= 6x
E=e* s
8024372143.
x? 23x
}r e ——
24 24
8024372144.

Question Number : 47 Question Id : 802437537 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No



Correct Marks : 3 Wrong Marks : 0.75
The solution of the Fredholm integral equation

1

y(s) ZZS-+-2H[ (st? + s%t)y(t)dt

0

is

Options :

y(s) = —(50s + 40s2)
8024372145.

y(s) = (30s + 15s5?)
8024372146.

y(s) = —(30s + 40s?)
8024372147.

y(s) = (60s + 50s?)
8024372148.

Question Number : 47 Question Id : 802437537 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

1

ylis) = 58 J (st? + s2t)y(t)dt

0

3
A
A



Options :

y(5) = —(50s + 40s2?)

8024372145.

y(s) = (30s + 15s52)
8024372146.

y(s) = —(30s + 40s2)
8024372147,

y(s) = (60s + 50s2?)
8024372148,

Question Number : 48 Question Id : 802437538 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Consider the solid § made of a material of constant density in the shape of a
hemisphere of unit radius:

S={x,y,2)|x*+y*+2z°<1 z=0}.
Which of the following statements is true?
Options :

The centre of mass of § is at the origin
8024372149.

The x-axis is a principal axis for §
8024372150.



The moment of inertia tensor of S is not a diagonal matrix
8024372151.

The z-axis is a principal axis for §
8024372152.

Question Number : 48 Question Id : 802437538 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

THTE TeAT F ASTATHIT AHA AT TFH THIT T & Tard 7 FA70 T 34 S 97
== w7

S={x,y,2)Ix*+y*+2z*°<1 z=0}L

™ § 7 FF-AT T979 74 27

Options :
SHT A &5 A Hg T &
8024372149.
X-AT S F T qeT AT 2
8024372150.
s FT FEA AT 2977 T Tt ar=1g 921

z-FF SF M AT I9 2
8024372152.



Sub-Section Number : 4
Sub-Section Id : 80243725
Question Shuffling Allowed : Yes

Question Number : 49 Question Id : 802437539 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

In an examination involving multiple choice questions, a student works out the
solution in 50% of the questions. In the remaining questions the student guesses
the answer. However, when the answer is guessed the probability that it is
correct is 0.30. When the student works out the solutions it may be wrong with
probability 0.10.

If the answer to a particular question is correct, what is the probability that the
student guessed the answer?

Options :

0.25
8024372153.

0.50
8024372154.

0.90
8024372155.

0.30
8024372156.

Question Number : 49 Question Id : 802437539 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No



Correct Marks : 3 Wrong Marks : 0.75
Tg-TAseT AT U AT § v Fardt 50% oSt w7 5er FEAT 21 99 F9AT ¥ T T
FT SATHTT TITAT 2| T ATHTT FH31 T¥ I F A5l g1+ ot ararsar 0.30 21 o= =5
=T AT &, Soa% T 2 o arraar 0.10 2 | T BT 99T FT Sew gl € A =Aar
qTraaT 7 6 =TT F e ST AT

Options :

0.25
8024372153,

0.50
8024372154,

0.90
8024372155,

0.30
8024372156.

Question Number : 50 Question Id : 802437540 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let X;, X5, be i.i.d. random variables having a y2-distribution with 5 degrees
of freedom.

Let @ € R be constant. Then the limiting distribution of a (Rl +'"J§"_5n) is

Options :



Gamma distribution for an appropriate value of a
8024372157.

x*-distribution for an appropriate value of a
8024372158.

Standard normal distribution for an appropriate value of a
8024372159.

A degenerate distribution for an appropriate value of a
8024372160.

Question Number : 50 Question Id : 802437540 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

A & X, X, ii.d. TE=gF =37 2 %7 ¢ 2-929 2 T97 T9a5497 37 Fie 521 99
1242 : %) < .
a € R Brom %lﬁ a(X1 +-..an—5“)arr?ﬁ'q'i?r3i2‘rr%:

yn

Options :

T &2, q & SI9F9 J19 & A7F
8024372157.

¥2-F39, a F STIET WA F AT
8024372158,

TS TATHTA §24, a % STIFd J19 & A79
8024372159,



F79= (degenerate) 524, a F TIIFT HIH & A1T
8024372160.

Question Number : 51 Question Id : 802437541 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Consider a Markov Chain X,, X;, X5, --* with state space S. Suppose i,j € S are
two states which communicate with each other. Which of the following
statements is NOT correct?

Options :
Period of i = period of j
8024372161.
i is recurrent if and only if j is recurrent
8024372162.
lim P(X, =i|X, =k) =limP(X, =j|X,=k) forallk €S
8024372163 "
lim P(X—j|¥sg=i) = ImP(X, = JI&Xs=1])
n—w L —s 00
8024372164

Question Number : 51 Question Id : 802437541 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



qTI Fa@AT Xy, Xy, X, -+ T (=07 &7 et daear a979 S 2
i,j €5 3T VT STEATH 2 o1 UF AL o A7F T Fial gl HF84 | | FI A7 TF74
e E

Options :
LEI“TI"!I :-Eqﬂ :j Em-‘i %.qxa’
8024372161.
8024372162.
lim P(X,, =i|Xo=k) = lim P(X,, = j|Xo = k) TFTk e SHF ™
n—oo f1—*oo
8024372163.
lim P(X,, = j|X, = i) = lim P(X,, = j|X, = j)
n— oo n—oo
8024372164.

Question Number : 52 Question Id : 802437542 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Suppose that X has uniform distribution on the interval [0,100]. Let Y denote
the greatest integer smaller than or equal to X. Which of the following is true?

Options :

P(Y < 25) = 1/4
8024372165.



P(Y < 25) = 26/100

8024372166.

E(Y) = 50
8024372167.

E(Y) = 101/2
8024372168.

Question Number : 52 Question Id : 802437542 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

¥4 % X #7 [0,100] 9% THAHTH 929 | 914 (% Y 90797 T q2T TO0F AT X F
FETET AT SA9 Gl 21 | 73 § | F9-A7 97 22

Options :

P(Y <25) =1/4
8024372165.

P(Y < 25) = 26/100
8024372166.

E(Y) = 50
8024372167.

E(Y) =101/2

8024372168.



Question Number : 53 Question Id : 802437543 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let X,,X,, -, X,, be iid. random variables with common pdf

f(x16) =

0 <x <1 where 8 = 1 is an unknown parameter. Then the statistic

log 8)9%
(02887 oy
9-1

. n -
T =2;-1X;18
Options :
sufficient, but not complete
8024372169.
sufficient, but not minimal sufficient
8024372170.
complete sufficient
8024372171.
neither complete, nor sufficient
8024372172.

Question Number : 53 Question Id : 802437543 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

R AT paf £(x]6) = “E0,

HqITeTT (statistic) T = Y7, X; 2

0<x<1,8>1FaT X, Xo,-, X, ii.d. FT AT

Options :



8024372169.

T ]:.E.\_I i s :Iqi‘\ Hﬁ%
8024372170.
8024372171.

T AT IOT, T AT 2
8024372172.

Question Number : 54 Question Id : 802437544 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Consider the pdf given by

(x—81
e 8.

—o0 <Ly <L 0 —0 < ff < 0

f(x]8) =-
1

_|_Ef.x—8]]z 2

Based on one cbhservation X with the above pdf, a UMP test of size « for testing
H,:0 <6, versus Hi:0>06,is

Options :

X = k for some k such that @ = Py_[X > k]
8024372173.

X < k for some k such that @ = Py_[X > k]
8024372174



X = k for some k such that a = PH; [X < k]
8024372175.

X < k for some k such that a = Pg [X < k]
8024372176.

Question Number : 54 Question Id : 802437544 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

= pdf 7= =17 w7

(x—8)

f(x|8) =

=
—— , —o<xy<ow —m<f<on
[1+e-._x—flj]'

ST pdf ¥ AT T THAAT K T AT T, Hyt6 < 6 F AT FH;20 > 6,

T I AETT @ FTUMP 79T 3

Options :

X>kFgkafmzmamafE a =Py [X > k]
8024372173,

X<k, WkFRU@I@®IA®F a=Py [X > K]
8024372174,

X>kWkFROmma@ga®a =Py [X < k]
8024372175.



X<k, FkxFmzaagafa= Py [X <k]
8024372176,

Question Number : 55 Question Id : 802437545 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Consider 35 i.i.d. observations X, X5,,X;c and ¥;,Y,,:--,Y;5,. Let R be the
Wilcoxon's rank sum statistic based on the ranks of the X's in the combined
sample. Then the expected value of R is

Options :

8024372177. 270

300
8024372178.

360.5
8024372179,

30.5
8024372180.

Question Number : 55 Question Id : 802437545 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75



AT & g7 T 35 iid. AT X, X, Ky TAT VY, 0, Vo B ATEATOIT AHA

HTT X's T 7% F AT 97 R &7 Ao o =-19 THT T7eTsr 979 | 99 R FT J974T
AT E

Options :

8024372177. 270

300
8024372178,

360.5
8024372179,

330.5
8024372180,

Question Number : 56 Question Id : 802437546 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let I, ] = 5. Consider two-way ANOVA, where the observations satisfy the
linear model

|\

yu:a+,8!-+};.-!—f,;j,1£iiif, L% yand
E(ey) =0,Var (&) = 0%, L1 Bi=Z),7,=0.
In this set-up

Options :



B, is estimable

8024372181,
y, is estimable
8024372182.
— Is estimable
8024372183. e
B1 + v, is estimable
8024372184

Question Number : 56 Question Id : 802437546 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

qm+ & 1, ] = 5. 7% 391 ANOVA 7% fa=e %7 &1 7w T #ise & dqe %7

IA

¥ =@ kBt rybag.d sil, 12 14]

E(EU) =0,Var (EU} =L A ) =Z§=1 7 =0.

T AT H
Options :
R Re e ks '~
8024372181.
22 e
FAN {:":..

8024372182.



B — B, AT A1 ?1

8024372183.

By + v, FFEAAT Y

8024372184.

Question Number : 57 Question Id : 802437547 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75
Let X; and X, be two i.i.d. p X 1 multivariate normal random vectors with mean

i and positive definite dispersion matrix .. Then which of the following random
variables always has a central chi-square distribution

Options :

g L

E{_Xl - Xz)T(Xl il Xz)
8024372185.

Z(Xl — zjr(Xl _Xz}
8024372186.

20X, — X)) 27 (X, — X))
8024372187.

1 s -
~ (X, — X)T I — Xp)
8024372188.



Question Number : 57 Question Id : 802437547 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

AT & X, 97T X, 977 y TAT 97Teq% (1297 T A=1g ¥ T &7 iid p X 1 597
TETHTA ATg =g ® A13er | T 5o arg=a® =70 | 9 55 %71 737 57507 ‘F2-T90 524

=y
G

Options :

;I

E{_Xl - Xz)T(Xl o Xz)
8024372185.

2K — XN )
8024372186.

X XN~
8024372187.

1 ; —

= GO 6 A 6y
8024372188.

Question Number : 58 Question Id : 802437548 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

10 units are chosen by simple random sampling without replacement from a
population of size 100. Consider the sample variance 1—1D 10 l—=y)2 =5%. An

unbiased estimate of population variance ¢ = izil'__}f(_}',; ~Y)?%is

Options :



8024372189.

10 5

11
8024372190.

100 -

8024372191.

100 5

111
8024372192.

Question Number : 58 Question Id : 802437548 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

A AT ead A=A 7 =T TraeamaT & 100 i 75t § 7 10 T2 Siet st 2

wfast wmvm = 310 (3, — )% = §% w REw A

'{lqiij P ERER! 0.2 =,

Options :

; B v i .
oo L (¥; — V)7 T FATIAT AT T

8024372189.

10 5

8024372190.



100
B g

99
8024372191.

100 ,

111
8024372192.

Question Number : 59 Question Id : 802437549 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75
Consider a Randomized Block Design with b klocks and k treatments. Let the
observation corresponding to the i*" treatment and the j** block be Vs 11K
k, 1 = j= b, which satisfies the usual linear model. Which of the following is
true?

Options :
The estimates of any two treatment contrasts are uncorrelated
8024372193,
The error sum of squares has bk — 1 degrees of freedom
8024372194.
The estimate of any treatment contrast is uncorrelated with the estimate
of any block contrast
8024372195.

The correlation between the estimates of two treatment contrasts is

always negative
8024372196.



Question Number : 59 Question Id : 802437549 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

T 5d s 1% AT aFeqd1 97 =3=17 %2 f97H h =15 997 kTT=12 2 | 7% {7 5=
TAT joh ot FEAE THA Ty, 1 <1<k, 1<) < b, TS AH{OT Hoew qtee wir
TI= 1 91 A= F T F7-07 77 2

Options :
gl 27 ST AT & aFaT d9gaas ¢
8024372193,
FT-ATT T (error sum of squares) T FFTAT-F 1= bk — 1
8024372194,
T 7 ST =TI F oA FT hAT AT s AT & S | A
qEAAH B 3
8024372195, %
T ITATE AT aTET & ArHadl & F1F agaae gHT T 2
8024372196,

Question Number : 60 Question Id : 802437550 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

The maximum and the minimum values of 5x + 7y, when |x| + |v| < 1 are

Options :



5 and —5

8024372197.

5 and -7
8024372198.

7 and —5
8024372199,

7 and —7
8024372200.

Question Number : 60 Question Id : 802437550 Question Type : MCQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

T |x| 4 |y| < 1 AT 5x + 7y F ATTFHTH T4T =70 A9 2

Options :
qT —

8024372197. 5T 5

b T4T —7
8024372198.

7 TAT—5
8024372199.

7 9T —7

8024372200.



Part C Mathematical Sciences

Section Id : 80243715
Section Number : 3

Section type : Online
Mandatory or Optional : Mandatory
Number of Questions : 60
Number of Questions to be attempted : 20
Section Marks : 95

Mark As Answered Required? : Yes
Sub-Section Number : 1
Sub-Section Id : 80243726
Question Shuffling Allowed : Yes

Question Number : 61 Question Id : 802437551 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Which of the following sets are in bijection with R?

Options :

Set of all maps from {0,1} to N
8024372201.

Set of all maps from N to {0,1}
8024372202.

Set of all subsets of N
8024372203.

Set of all subsets of R
8024372204.



Question Number : 61 Question Id : 802437551 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

™ & 7 19 o T=99 R & A7F THHh dToz0187 27

Options :

{0,1} & N 7% 7T gfqf=e=i 1 Tq==4
8024372201.

N # {0,1} % #fy wiaf==1 *1 T9==4
8024372202.

N % 77 d'wai—m*ﬁ HT HH=A4
8024372203.

R % Tt STA=aAl H A=A
8024372204

Question Number : 62 Question Id : 802437552 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Which of the following statements are true?
Options :
: (—1)" .
The series ). ., ——is convergent
Yy 1
8024372205.



13"

The series ), 5,_ is absolutely convergent

8024372206.
: 1+(—1)"]yn +log n .
The series Zml[ & ];,, s convergent
nere
8024372207.
; ((—1)"Vn+1) .
The series } ..., 72 is convergent
8024372208.

Question Number : 62 Question Id : 802437552 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

e & 7 F9 °F FA9 7T 27
Options :

a-nﬁ-z;rr*l( -lll-rl ¥ I I;l g

Y1
8024372205.

Tt Yo % FeerT: gty 2
v

8024372206.

[1+(—1)"]vn +log n aﬁmﬁ%

n=1 su'z

ot Y

8024372207.



Sof ((—1)™/n +1) Farerrer 2
Zﬂ;?‘l VLR %:

n3/2

8024372208.

Question Number : 63 Question Id : 802437553 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

2xy : _
. (xy) % (0,0

| ot £:R? - R be defined by f(x,y) = jwy2’ ¥ # .)
0, G )= (D0

Define g(x,y) = Z f((x — n:)z'n W= nj) :

Which of the following statements are true?
Options :
The function h(y) = g(c,y) is continuous on R for all ¢
8024372209.

g is continuous from R? into R
8024372210.

g is not a well-defined function
8024372211.

is continuous on R2\{(k, k
8024372212. g N(K KD Yeenw



Question Number : 63 Question Id : 802437553 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

FR2 S RA flxy) = wne GV FO0 5 o

0, (x,¥) = (0,0).

ThfE F= & g(xy) = Llf{tx—ﬂi,u (y—n)
9 fre ot & & #r @ T 57

Options :
adt c F T FAT h(y) = g(c,y), RITHAAT 2
8024372209.
RZARH gaAaaz
8024372210. :
g ﬂ‘q 3‘:1 EIH S T"ﬁ%
8024372211. '
RA\{(k,k)}pen TT g HATE
8024372212.

Question Number : 64 Question Id : 802437554 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Consider two series

o

A(x) = Z x"(1—x)and B(x) = Z(—l)“x”(l —x)
n=0

n=0

where x € [0,1].
Which of the following statements are true?
Options :

Both A(x) and B(x) converge pointwise
8024372213,

Both A(x) and B(x) converge uniformly
8024372214, '

A(x) converges uniformly but B(x) does not
8024372215, '

B(x) converges uniformly but A(x) does not
8024372216.

Question Number : 64 Question Id : 802437554 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



=T ATt 7 FEETT w5

A= Z x"(1 — x) TIT B(x) = Z(—l}”x”(l o)
n=0 n=0
ser x € [0,1].
e FATT T TR T AT E?
Options :
A(x) 747 B(x) =1 Hgame afqava g9 2
8024372213.
A(x) T B(x) T THAATT =T & ATHAT 21 2
8024372214.
A(x) TEAETT T 7 ATIATT g AT B(x) T2
8024372215.
B(x) THEHET =T & FTGATCT Zrav g T A(x) 72l
8024372216.

Question Number : 65 Question Id : 802437555 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



For p € R, consider the improper integral

1

I, = Jt?’ sint dt.

0

Which of the following statements are true?

Options :

L, is convergent forp = —1/2
8024372217.

I, is divergent for p = —3/2
8024372218.

L, is convergent for p = 4/3
8024372219.

I, is divergent forp = —4/3
8024372220.

Question Number : 65 Question Id : 802437555 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



=8

p € R ¥ 0 97 o7 79mee 77 F= F

1

L, = jt?’ sin t dt.
1]
T Fa91 § T FI9 T FI7 77 37
Options :
p=-1/2% [, afv=mdi
8024372217.
p=-3/2 Ffm, st g
8024372218.
p=4/3 % fom [ afwarT g
8024372219.
p=—4/3 FTAT, ATERTIZ
8024372220.

Question Number : 66 Question Id : 802437556 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Suppose that {f,,} is a sequence of real-valued functions on R . Suppose it
converges toa continuous function f uniformly on each closed and bounded
subset of R. Which of the following statements are true?



Options :
The sequence {f,,} converges to f uniformly on R
8024372221.

The sequence {f,,} converges to f pointwise on R
8024372222.

For all sufficiently large n, the function f,, is bounded
8024372223,

For all sufficiently large n the function f,, is continuous
8024372224,

Question Number : 66 Question Id : 802437556 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

qTH % {f, )} TAT 977 & 9T R TF AFa 9% |9 & FoA=1 F7 21 /4 %6 98 R F T
TIT TAT THE TTHH=3T T THAHE T H 499 a9 f F dr9aiia grar 21 75
FAAT B A FIF T 7T 27

Options :
TTFA (f,} TF TR FT A R T f H ATHAT gav
8024372221. .
ST (f,,} FEm R T f & sifvafa gar g
8024372222.

THAT TATH 92 n & ™0, T [, TS5 ¢

8024372223.



THT 7977 T2 n & ™0, T4 £, 99 2
8024372224,

Question Number : 67 Question Id : 802437557 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let f(x) = e and g(x) = e™**. Which of the following statements are true?
Options :

Both f and g are uniformly continuous on R
8024372225.

f is uniformly continuous on every interval of the form [a, +=), a € R
8024372226.

g is uniformly continuous on R
8024372227.

f(x)g(x) is uniformly continuous on R
8024372228.

Question Number : 67 Question Id : 802437557 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

f{x,\) —a X T-I'DJ'I'g(xj = g_xz Eﬁ-ﬁﬁﬁﬁﬂﬁﬁ'ﬁﬁqﬁ-wé?
Options :

f AT g FH1 R 7T TF A9 7099 2
8024372225.



[a, +00) & =T F Z7 HTUA TL AT a € R, f TF 79 &7 F Ha9 £

8024372226

g TEAEE FTH R UL GAT §
8024372227.

f(x)g(x) TF AFTEET H R T 599 £
8024372228,

Question Number : 68 Question Id : 802437558 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Define

x3

flx,¥) = {x*+»2 for (x,y) # (;D!U)
0 for (x,y)=1(0,0)

Which of the following statements are true?

Options :

f is discontinuous at (0,0)
8024372229,

f is continuous at (0, 0)
8024372230,

all directional derivatives of f at (0,0) exist
8024372231,



f is not differentiable at (0,0)
8024372232,

Question Number : 68 Question Id : 802437558 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

AT w1

x3

f{x’y;) = JxZ4y? for l:x,y) -+ {:0}0)
0 for (x,¥) = (0,0)

A+ AT § & &9 7 A7 27

Options :

(0,0) 9% f AT qET 2
8024372229.

(0,0) 9% f FAT 2
8024372230.

(0,0) 9% f = 7T Rp-sa=aTe ¢
8024372231. '

(0,0) T f FTHAATT 72T 2
8024372232. '

Question Number : 69 Question Id : 802437559 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Define

iy for (x,y) = (0,0)

0 for (x,y) = (0,0)

Which of the following statements are true?
Options :

f is continuous at (0, 0)
8024372233,

[ is bounded in a neighbourhood of (0,0)
8024372234,

f is not bounded in any neighbourhood of (0,0)
8024372235.

f has all directional derivatives at (0, 0)
8024372236.

Question Number : 69 Question Id : 802437559 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



&

xZ—y2
2

for (x,y) = (0,0)

x4y

flxy)=
0 for (x,y) =(0,0)

e Fo | FT F AT 52
Options :
(0,0) 9T f HATE
8024372233.

(0,0) F WAAT | f Tva3 2

8024372234.

(0,0) * et At wfqaer & f afvag 78 2

8024372235

f % (0,0) 9T T+t FEp-gawas
8024372236.

Question Number : 70 Question Id : 802437560 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Let p: R? — R be defined by

x| if x=0
¥ if =0

Which of the following statements are true?

p(x,y) = {

Options :
p(x,y)=0ifandonlyif x =y =10
8024372237.

p(x,y) = 0forall x,y
8024372238.

plax,ay) = |a|p(x,y) forall @ € R and for all x,y
8024372239.

p(xy + x2,¥1 +¥2) < p(xg,¥1) + p(x2,y2)forall (x4,y;), (x2,¥2)
8024372240.

Question Number : 70 Question Id : 802437560 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

p: R? - R & =F | TEATHT 7

P [le T x =0
e ly] I x=0.
T A TR AT FTATAG ?

Options :



p(x,y) =0 AR ATFIT IR x =y = 0

8024372237.

x,v)=10 adr x,y &
8024372238. p(x.y) Y ’

plax,ay) = |a| p(x,y) T a € R F &0 F47 747 x, y & ™0
8024372239.

P(xXy + X5,y +¥5) = 0(X1, Y1) +P(x2,),) GET (X1, 1), (X3, ¥2) T oo
8024372240.

Question Number : 71 Question Id : 802437561 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let P be a square matrix such that £ = P. Which of the following statements
are true?

Options :

Trace of P is an irrational number
8024372241,

Trace of P = rank of P
8024372242,

Trace of P is an integer
8024372243,

Trace of P is an imaginary complex number
8024372244,



Question Number : 71 Question Id : 802437561 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

U AW e P AT P2 = P e ot & w7 7w 87

Options :
P?WHMFH(%H)HHﬁﬁqthﬂlﬁ
8024372241.
P T 94979 () = P #f #Iie (¥9)
8024372242.
P &1 &7 (9) UF T 2
8024372243.
P % ST (Z7) T FTTTA% HIEAS 6T 2
8024372244,

Question Number : 72 Question Id : 802437562 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
Let A and B be n X n real matrices and let C = (‘; i)

Which of the following statements are true?
Options :

If A is an eigenvalue of A + B then A is an eigenvalue of C
8024372245,



If A is an eigenvalue of A — B then A is an eigenvalue of C

8024372246.
If A is an eigenvalue of A or B then A is an eigenvalue of C
8024372247.
All eigenvalues of C are real
8024372248,

Question Number : 72 Question Id : 802437562 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

A FAT B FT n X n ¥ TTEATEF SETg A1 74T € = (g g).
TR T T T T TT 27
Options :

7% A + B %7 UF ATHALATOE AT A BT AT € FT UF ATAAATF AT A 2

8024372245.
TS A — B T TF ATAALATONE HIT A BN AT C FT TF ATTAATOTE 17 4 2

8024372246.
— TE A IT B T UF STTALATH FT9 A ZT AT C T TF FTHAL00%0 977 1

72247.

C & THT FTAAATOE AT ATEATAT 2

8024372248.



Question Number : 73 Question Id : 802437563 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let A be an n X n real matrix. Letb be ann x 1 vector. Suppose Ax = b has
no solution.

Which of the following statements are true?

Options :

There exists an n x 1 vector ¢ such that Ax = ¢ has a unique solution
8024372249.

There exist infinitely many vectors ¢ such that 4x = ¢ has no solution
8024372250.

If y is the first column of A then Ax = y has a unique solution
8024372251.

detA =0
8024372252.

Question Number : 73 Question Id : 802437563 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

-

A T& n X n TEATEE A=0E 21 b T n X 1 TG q 719 & Ax = b FT Fl2 g

e Wy =, +

T2 2| T 957 F491 § 7 FI19 ° 797

?

;llr,

gy

Options :

THFTATn X 1 AT cEF Ax = c FTABAT EAE

8024372249.



T g agaRT c S Ax = c AR TA AR 2

8024372250.

TRAFT TR ATy e TT Ax = y T AGATTA S
8024372251.
8024372252. detA =0

Question Number : 74 Question Id : 802437564 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
Let 4 be an n X n matrix such that the first 3 rows of 4 are linearly independent

and the first 5 columns of 4 are linearly independent. Which of the following
statements are true?

Options :
A has at least 5 linearly independent rows
8024372253.
3<rank A <5
8024372254,
rank A = 5
8024372255.
rank A2 = 5

8024372256.



Question Number : 74 Question Id : 802437564 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

A FTUF TAT n X n 91508 A (5 A FF T49 3 a7 (9% T999 £ 79T A F 999

5 T Taw: T g e w7l § F w0 7y 2

Options :
A & T F7 T 5 Yawa: w9y AT 2
8024372253.
3<FME(FF)A <5
8024372254,
FIE (YF) A =5
8024372255.
e (Y%) A2 = 5
8024372256.

Question Number : 75 Question Id : 802437565 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Let n be a positive integer and F be a non-empty proper subset of {1,2,...,n}.
Define

{x!y}F — ZkEF XV, X = (xlr '"-xﬂ)J W= {}?ll ---:}}n) e R".
Let T = {x € R": (x, x)y = 0}. Which of the following statements are true?

ForyeR",y+0

Options :
izé?f(x +y,x+v)r= (V,V)E
8024372257.
sup{x + v, x + ¥)r = (V. V)~
xET
8024372258.
inf(x +v,x +v)p < (v, ¥)r
xEeT
8024372259.
Sulg(x +yv,x+¥ir = (V,)V)E
£
8024372260,

Question Number : 75 Question Id : 802437565 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



—

AT T3 n TF g97e9® T00F 2 747 (1,2, ..., n} & TF Heaq gr=7 sTa9=99 F 2|

{xr}?}F = EkEkaykJ X = (xlr"'lxﬂ)- y = (.le '--:yﬂ,j € Rn'
TR T = {x € R {x,x)p = 0} T = FA4T F T H17 7 7T 27

yER"y =0 & fam

Options :
izé?f(x +y,x+v)r= (V,V)E
8024372257.
sup{x + v, x + ¥)r = (V. V)~
xET
8024372258.
inf(x +v,x +v)p < (v, ¥)r
xEeT
8024372259.
Sullg(x +yv,x+¥ir = (V,)V)E
£
8024372260,

Question Number : 76 Question Id : 802437566 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Let v € R® be a non-zero vector. Define a linear transformation
T:R¥*->R® by T(x)= x —ng, where x -y denotes the standard inner
product in R3.
Which of the following statements are true?
Options :

The eigenvalues of T are +1,—1
8024372261.

The determinantof T is —1
8024372262.

The trace of T is +1
8024372263.

T is distance preserving
8024372264

Question Number : 76 Question Id : 802437566 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

A T v € R® T eFaa7 ATS9T Z| TH s =Iae

T:R3 5 R3 &1 T(x)= x— 2 2y Iieamiaa &41 g1 x -y agi ¢ R® ¥ 9%
v =
:!!!] G ﬂqig‘[tl E G %:I

e F997 °§ 7 T 77 F979 7 272



Options :

T & gfvqasfs 7 +1, -1 8

8024372261.

T & fR=ffsz -1
8024372262.

THF AT () +1 28
8024372263.

T &1 s=aT (e F7a7) 8
8024372264.

Question Number : 77 Question Id : 802437567 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

A quadratic form @ (x,y,z) over R represents 0 non trivially if there exists
(a,b,c) € R3\{(0,0,0)} such that Q(a,b,c) =0. Which of the following
quadratic forms Q (x,y, z) over R represent 0 non trivially?

Options :

Q(x,y,2) =xy +z*
8024372265,

Q(x,v,z) =x%+3y% — 222
8024372266.

Q(x,y,2) = x* —xy + y* + z*
8024372267.



e 2 2
X, V,Z) =x“+xy+z
8024372268. Q( Y ) Y

Question Number : 77 Question Id : 802437567 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

R 7% f3Am8 T ¥7 Q (x,y, z) dq=a9: 0 Wa199 a7 g a1 (a, b, ¢) € R3\{(0,0,0)}
AR Q(a, b, c) = 0 | A H 7 R T HH-AT GATET =7 Q (x, y, z) TT=A:
0 WETSTT FTAT 572

Options :
Q(x,y,z) = xy + z*
8024372265.
Q(x,y,z) =x*+3y% — 222
8024372266.
X, V,2)=x%—=xy+y*¥z?
8024372267. Q(x,y,2) e
e 2 2
X V. Z2) = X"+ Xy +&
8024372268, Qx,,2) 4

Question Number : 78 Question Id : 802437568 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Let Q(x,y, z) be a real quadratic form. Which of the following statements are
true?

Options :
Q(x; +x,y,2)=Q (x,y,2) + Q (x,,y,2) forall x;,x,,y,2
8024372269.
Q (x1 +X3 Y+ .}*'2=0) +Q(x, — x5, — ¥, 0) =
2Q(xy,¥1,0) + 2Q(x5,y4,0) for all xy,x5,y1,¥>
8024372270.
Q(xy+x2,y1 +¥2,21+23) = Q (x1,¥1,21) + Q(x3,¥2,25)
for at least one choice of x,,x,,v.,V>,2.,2
8024372271, X2 Y1 Y2r 21 22
20 (.xl + X5,Y1 + }’210) + 20(3’51 —eap Wy F=¥ag U) =
Q(x1,¥1,0) + Q(x3,,,0) forall x;,x,,y1, ¥,
8024372272.

Question Number : 78 Question Id : 802437568 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

9+ 5 Q(x, y, z) FTeatas BaTdt =7 5| 97 #9710 § 7 Fi7 7 97 72
Options :

Q(x1+x3,5,2) =Q (x1,5,2) + Q (x3,5,2) T X1,X2,V,Z %T'T-T:'I'IT
8024372269.



Q (-7’:1 2%, Yot yz:o) +Q (X1 — %3, Y1 — Y2, 0) =

ZQ(IL}’L '3:} + ZQ(ffzr Y2, U) LR X1, X2, Y1, V2 *'}"‘%l‘l‘l'
8024372270.

Q (xl + X3, Y1 + V2,2, + Zz} =( (xl:ylvzl) + Q(IZI}FZJEZ)

[t Rt
leXZJle yElelzz a’-" hH ﬁ-ﬁ- Iit‘f‘ | = =iy $ |f:"‘!|{
8024372271.

20Q (o +%5, 7 + 95, 0) 2000 — x5y, —¥,;,0)=

Q(x1,¥1,0) + Q(x3,¥,,0) Tt X1,%X2,Y1, Y2 Ed 1-—3111'
8024372272.

Sub-Section Number : 2
Sub-Section Id : 80243727
Question Shuffling Allowed : Yes

Question Number : 79 Question Id : 802437569 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

1

Forz = —i, let f(z) = exp (;) — 1. Which of the following are true?

Options :

f has finitely many zeros
8024372273.



f has a sequence of zeros that converges to a removable

singularity of f

8024372274.
f has a sequence of zeros that converges to a pole of f
8024372275.
f has a sequence of zeros that converges to an essential
singularity of f
8024372276.

Question Number : 79 Question Id : 802437569 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

e P = () 1 R e e

Options :

f & AT ST 2
8024372273.

£ T et Tt § O £ o aree R § gt g d
8024372274,

£ T 9T FT AT £ S f ¥ O (Te) § st g 2
8024372275.

f T AT FT ATHHH g ST f T ATAAT = § Jtsaa grar g

8024372276.



Question Number : 80 Question Id : 802437570 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let f be a holomorphic function on the open unitdisc D ={ze€ C: |z| < 1}.

Suppose that |f|] = 1 on D and f(0) = i.
Which of the following are possible values of f G)’?
Options :

8024372277.
8024372278.
8024372279.
8024372280.

Question Number : 80 Question Id : 802437570 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



fRTGIA IRz BrF D={zeC: |z| <1} 7% T F0=F (FATHTHF) Feld
AT AE & D 97 || = 17497 £(0) = i.
—s = 1 - #
Frr & 717 & £ () & o w1 82
Options :

8024372277.
8024372278.
8024372279.
8024372280.

Question Number : 81 Question Id : 802437571 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

LetD = {z € C: |z| < 1} be the open unit discand let f: D — D be a holomorphic
function. Suppose that f(0) =0 and f(0) = 0. Which of the following are

possible values of f (é)’?

Options :

1/4
8024372281.



—1/4

8024372282.

1/3
8024372283.

~1/3
8024372284.

Question Number : 81 Question Id : 802437571 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

A= & D={z€eClzl<1) &g Iz =% Fr zorfar & 797 D> D TH
i e &1 7 % P £(0) = 0 AT £1(0) = 0 1 e X A £ (2)

THT AT 27

Options :

1/4
8024372281.

—1/4
8024372282.

1/3
8024372283.

_1./3

8024372284.



Question Number : 82 Question Id : 802437572 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let n be a positive integer. For a real number
R>1,letz(8) =Re?, 0<6<2m

Theset{# € [0,2n) : |[z(6)" + 1] = |z(8)|" — 1} contains which of the following
sets?

Options :

{8 € [0,2m): cosnd = 1}
8024372285.

{6 € [0,2m) : sinnd = 1}
8024372286.

g € [0,2m) : cosnbB = —1
8024372287. { [ } }

{6 € [0,2m): sinnf = —1}
8024372288.

Question Number : 82 Question Id : 802437572 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



AT & n TF "ATHE IO 21 UF ATeaias 1T R > 1 % o,

z(8) = Re®,0 < 6 < 21 ATA |

T (B € [0,2m) ¢ |z(6)"+ 1| = |z(8)|" — 1} AR R AR A A=A 37

Options :

{6 € [0,2m): cosnB = 1}
8024372285.

{6 € [0,2m) : sinn@ = 1}
8024372286.

{6 € [0,2m) : cosnf = —1}
8024372287.

{6 € [0,2m): sinn@ = —1}
8024372288.

Question Number : 83 Question Id : 802437573 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Which of the following statements are true?
Options :

@ has countably many subgroups
8024372289.

@ has uncountably many subsets
8024372290.



Every finitely generated subgroup of @ is cyclic
8024372291.

is isomorphic to @ x © as groups
8024372292, Q P exQ group

Question Number : 83 Question Id : 802437573 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

AT AR TTTE?
Options :

Q F AT g TTAHE ©

8024372289.

Q ﬁ-?&ﬁpﬂ-ﬂﬂﬂj EIE SYHH=AA ér‘
8024372290.

Q T g7 T HAT: FAd STHHE I 2
8024372291,

Q x Q F AT TG T TG Q T g
8024372292.

Question Number : 84 Question Id : 802437574 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



b

d) € M,(Z):ad — bc = 1} and for any prime p, let

Let SL,(Z) = [(‘;

_ f(ra b 1@ = 1(mod p),d = 1(mod p)
Fp) = {(L" d) € SLy (D)) ¢ = 0(modp),b = 0(mod p) }

Which of the following are true?

Options :
[(p) is a subgroup of SL,(Z
8024372293. (P) group 2(Z)
['(p) is not a normal subgroup of SL,(Z)
8024372294,
['(p) has atleast two elements
8024372295.
[(p) is uncountable
8024372296.

Question Number : 84 Question Id : 802437574 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



wwt e SLo@) = {(¢ D) € Ma(2):ad — be = 1} 7T Feft ot s p, F Form
wT

e x  TiiE B . ya=1(modp),d = 1(mod p)
rp) = {(c d) : SLZ{E)' c = 0(modp),b = 0(mod p) }

9 ™ T § | Fid o 77 27

Options :

I'(p) T% STE & SL,(Z) &7
8024372293.

I'(p) TF TATHTA STAHE 721 & SL,(Z) T
8024372294, (P) T ¢ el € SLa(Z)

[(p) & %9 H 7 a7 d997 (TAHI)
8024372295. '

T[(p) ST g

8024372296.

Question Number : 85 Question Id : 802437575 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let G be a finite group. Which of the following are true?

Options :



If g € G has order m and if n = 1 divides m, then G has a subgroup of

order n.

8024372297.
If for any two subgroups 4 and B of G, either Ac Bor B < A4, then G is
cyclic.

8024372298.
If G is cyclic, then for any two subgroups 4 and B of G, either A € B or
B c A.

8024372299.

If for every positive integer m dividing |G|, ¢ has a subgroup of order m,

then G is abelian.
8024372300.

Question Number : 85 Question Id : 802437575 Question Type : MSQ Option Shuffling : No Is Question Mandatory :

Correct Marks : 4.75 Wrong Marks : 0
AR & G IR AT E I T A AT T T T 27

Options :

TR gEGCT AN (ATT) METAT AR = 1 H m AT g 9 G FT n H(
(SATE7) FT ITHEE 2

8024372297.

AR G F el I STHHEl ATAMBH T aTTTAcCBATBcA T ATG
THT ¢

8024372298.



ARG FHTE, TG F gl AT 9Tzl ATMMBFom, ararAc B AT

o |
8024372299,

% |G| T =TT F97 TTel g7 S9T0HE 000 m & 0 G FT Hl (A7) m
FT ITAHZ & 79 G SrereT 2

8024372300.

Question Number : 86 Question Id : 802437576 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let R,S be commutative rings with unity, f:R —= S be a surjective ring
homomorphism,

Q@ € S be a non-zero prime ideal. Which of the following statements are true?

Options :
f~1(Q) is a non-zero prime ideal in R
8024372301.
f~1(Q) is a maximal ideal in R if R is a PID
8024372302.
f~1(Q) is a maximal ideal in R if R is a finite commutative ring with unity
8024372303.

f‘l(Q) is a maximal ideal in Rif x> =x forall x €R
8024372304,



Question Number : 86 Question Id : 802437576 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

I% R,S =TT a9 f&H"T T9F B, (R — S &% A=gral qa@d THTHIA]

(T SH) 2,

-

Q 5 T SETT s qSTt 8 e w7

Options :
f7Y(Q) TH AT AATT AUTATEATE R |
8024372301
f71(Q) T 3fH=s reTacAt g R ®, AR R 7F PID T
8024372302.
fH(Q) T Sy T § R, At R Amen whfEw Gt
TAT 21
8024372303
fYQ) 7w ST At R |, T x*=x X x € R F ™0
8024372304

Question Number : 87 Question Id : 802437577 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Consider the polynomial f(x) = x2 + 3x — 1. Which of the following
statements are true?

Options :
f is irreducible over Z[13]
8024372305.

f is irreducible over @
8024372306.

f is reducible over Q[V13]
8024372307

Z|V13] is a unique factorization domain
8024372308.

Question Number : 87 Question Id : 802437577 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

FETE f(x) = x2 + 3x — 1 W EAE 5| FF & & 519 9 F47 951 27

Options :

Z[V13] 7% f aI@Eeuig g

8024372305.

Q T [ qALFT 2
8024372306,



@[\fﬁ] 97 f ':-"IEiEFJ?,‘IiIZI %:

8024372307.

E[‘v/m aliiu:~il‘q ﬂul'—"@‘E ‘TIT:I'%
8024372308.

Question Number : 88 Question Id : 802437578 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let p be an odd prime such that p = 2 (mod 3). Let F, be the field with p
elements. Consider the subset E of F,, X F, given by

E={lxy) €F, X F, s 7% =2x%4 1}
Which of the following are true?

Options :

E has atleast two elements
80243723009.

E has atmost 2p elements
8024372310.

E can have p? elements
8024372311.

E has atleast 2p elements
8024372312.



Question Number : 88 Question Id : 802437578 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

At &% p v o s & 7 AvE 6 p = 2 (mod 3). A T F, TAT @ (Fiew) 7
ok p ST N F, X F, % VA ST E T o= 74 5 e o 2

E={(x,y) €F, x F, : y2=x3+1}.
ToTaa § 7 %19 7 751 27
Options :

EFTFH A FH & A999 5
8024372309.

E % T2 o 91e% 2p d999 2

8024372310.

F % p? s 3T e
8024372311.

EFFHTHH 2p d999 2
8024372312.

Question Number : 89 Question Id : 802437579 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Consider the subset of R? defined as follows:
A={(x,y) ERXR: (x-1) (x—-2)(y —3)(y +4) =0}

Which of the following statements are true?

Options :
2024379313, A Is connected
A is compact
8024372314.
A is closed
8024372315.
A Is dense
8024372316.

Question Number : 89 Question Id : 802437579 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

R? % 39 IUaq==7 U7 F=w w7 o Feag afvarfua Far e
A={(x,y) ERXR:(x—1)(x—2)(y —3)(y +4) = 0}
frer ot & 7 7 & ot it §9

Options :

A §9532
8024372313.



ATETE

8024372314.

ATFIaE
8024372315.

A T %:_
8024372316.

Question Number : 90 Question Id : 802437580 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let X be a non-empty set. Suppose that r; and 7, are two topologies over X,
such that 7, c ;.

Which of the following statements imply that r, = 7,7
Options :

(X,7,) is compact and 1, is T, (Hausdorff)
8024372317.

(X, 74 ) is compact and 7, is T, (Hausdorff)
8024372318.

The connected components of both (X, 7,) and (X, 7,) are same
8024372319. ' '



For any subset A C X the closure of 4 in (X, 7,) is contained

in the closure of A in (X, 1,)
8024372320.

Question Number : 90 Question Id : 802437580 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

X &1 U AT FHEAT /| A/ %6 X 97 7, TAT 1, & FEATAAT 37 TH A 2 1o
Lo | MAEAaFsFAaFIaFT a2, = 1,

Options :

(X,11) = qc % qAaT 74 % T, (TT=s= ﬁ‘)

8024372317.

(X,7y) 7 gq %: AT 15 3 T, (Q'WFET ﬂi)

8024372318.

(X,7,) TT (X, 1,) I & 995 T2F TF AH ¢
8024372319.

=T ST T A < X T (X, 1,) § A ®T 59w (closure) (X, ;) 4
T HavF (closure) ¥ dAH 2

8024372320.

Sub-Section Number : 3
Sub-Section Id : 80243728
Question Shuffling Allowed : Yes



Question Number : 91 Question Id : 802437581 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

The following two-point boundary value problem
y'(x) + Ay(x) =0 forx € (0,m)

y(0) =0
y(m) =0
has a trivial solution y = 0. It also has a non-trivial solution for
Options :
c02a3723;. O Valuesof 1€ R
soa37az2. AT 1
A=n?forallneN,n=>1
8024372323,
A<0
8024372324,

Question Number : 91 Question Id : 802437581 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

= [3-Tog T 919 7960
y"'(x) + Ay(x) =0 forx € (0,m)
y(0) =0
y(m) =0
FABgay =0 %‘_[ THET AT g CIREES %m*.’: %’




Options :

A € R & &=t 7= & oo =

8024372321.
Ai=1
8024372322.
A=n?afineNn=> 150
8024372323,
A<O0
8024372324,

Question Number : 92 Question Id : 802437582 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let A be an n x n matrix with distinct eigenvalues {4,,--, 4,,} with corresponding
linearly independent eigenvectors {v;, -, v, }.

Then, the non-homogeneous differential equation
x (t) = Ax(t) + etrty,
Options :

does not have a solution of the form e*:fa for any vector a € R"
8024372325.

has a solution of the form e#1ta for some vector a € R
8024372326.



has a solution of the form e4:ta+te#1th for some vectors a,b € R”
8024372327.

does not have a solution of the form e?:fa+te:th for any

vectorsa,b e R"
8024372328.

Question Number : 92 Question Id : 802437582 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

A =T T8 qTaasatoes /41 {4, -, A, } TAT TG TT90FT: F=aT ATTAA0F qE9T
{vy, ", v, } TTEAT n X n AT AT | T ST TTH THIHTT
x'(t) = Ax(t) + ettty

-
Options :

T ARTac R*F U eMla T ETFTEAAG 2
8024372325.

Tt aRTacR"FRmeitaFT=TTTEAZ
8024372326.

g ARl a,b € R" & T eMlfa+te b F=TFTEA L
8024372327.

FT AT AR a,b € R & ™7 eMfa+te’s’h F &T FTEA A51 &
8024372328.



Question Number : 93 Question Id : 802437583 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Consider the solutions

gk 0
= a3 Land =@
0 e

to the homogeneous linear system of differential equation

| . -5 2 -2
(*) y(f)=(1 —4 —1)y(t)-
-1 1 -6
Which of the following statements are true?

Options :

y, and y, form a basis for the set of all solutions to (*)
8024372329,

v, and y, are linearly independent but do not form a basis for the set of

all solutions to (*)
8024372330,

There exists another solution y; such that {v,, v, y3} form a basis for the

set of all solutions to (*)
8024372331,

y, and y, are linearly dependent
8024372332.



Question Number : 93 Question Id : 802437583 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

AT THTFHCOTT 3 THNT T a5

| -5 2 -2
) y(ﬁ)Z(l —4 —l)y(f)-
-1 1 -6

o A= #9| A w9 ° " R T w9 a9 27

Options :

(*) % T TAT & AH=IT & [T y, TAT y, AT Z
8024372329.

y; TAT y, TTIHT: TG 2 AT (+) F AT A 6 T=F 0T A7 T21 2
8024372330.

TET U Y T Y3 ‘_Qr = {y1. 2,73}, (*) % ﬁ_"\'ﬁ * TH=99 Tl ATETL %’
8024372331.



y, TAT y, T =99 951 &

8024372332.

Question Number : 94 Question Id : 802437584 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Consider the partial differential equations

: 9%u 9%u 9%u B
(1) T - S Fef] = sgn(_'y))':,]‘—u_y_rz =0
” au a%u -

(i) y T xayz =0

Which of the following statements are true?

Options :
Equation (i) is parabolic for y = 0 and elliptic for y < 0
8024372333,
Equation (i) is hyperbolic for y = 0 and elliptic for y < 0
8024372334,
Equation (ii) is elliptic in | and Il quadrant and hyperbolic in Il and IV
guadrant
8024372335.

Equation (ii) is hyperbolic in | and lll quadrant and elliptic in Il and IV

guadrant
8024372336.



Question Number : 94 Question Id : 802437584 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

= 9 =9 THIE 97 == w5
: d2u 0%2u d2u
(i) E+25xay+(l—sg11(y))a—f—0
= %u *u
(i) Yoo xayz ==
e TAAT ® | FA F 97 27
Options :
T () TV AT 2 TT v > EERGIE I ERES
AT FEFT y > 0 TAATATETT y < 0
8024372333.
THF () AATTAAEF g TT Yy > 0 AT g TT y < 0
8024372334,
| T3 ||| FTATIT | AR (i) ETege g 747 || 747 IV Fqaien §
FTvad T 2
8024372335.
| 72T ||| FTgATent § FHE07 (i) AaTeae = 747 || 47 |V It J
8024372336.

Question Number : 95 Question Id : 802437585 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No



Correct Marks : 4.75 Wrong Marks : 0
Consider the Cauchy problem

Which of the following statements are true?
Options :

A necessary condition for a solution to exist is that g is an odd function
8024372337.

A necessary condition for a solution to exist is that g is an even function
8024372338.

The solution (if it exists) is given by u(x,y) = 2 fxﬁ zg(z)dz
8024372339.

The solution (if it exists) is given by u(x,y) = 2 f% zg(z)dz
8024372340.

Question Number : 95 Question Id : 802437585 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



== Fisft 7= & o

r Y, Al 1
= s Lo

dxdy ke : y

% ad
i - ;
u(,x2) =0, o (x,6%) = g(x), x| < 1.
= § 7 719 7 799 77 372
Options :

= 2 ¥ forT araems wiaey 2 7% g Brow wers 3t

8024372337.
T A & (0 AFea® Tiaad g & g 79 7oA gl
8024372338.
= =, IEY3
T (TR I A ulx,y) = 2 _f;yzg(z)dz 7 AT g
8024372339,
-, Zz i
T (AR Tulx,y) =2 _fj? zg(z)dz T AT SmAT 3
8024372340. g

Question Number : 96 Question Id : 802437586 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Fixa a € (0,1). Consider the iteration defined by

() Xz =3 (xR + ), k=0,1,2,
The above iteration has two distinct fixed points ¢; and ¢, such that
Uil s« f,

Which of the following statements are true?

Options :
The iteration (*) is equivalent to the recurrence relation
3 e
Xp+1 — $1 :E(_x:z‘i'fl)(xk_‘fl)- k= 0;1;2;
8024372341,
The iteration (*) is equivalent to the recurrence relation
d ;
Xp+1— G2 :E(_xk‘F'Zz)(xk_{l)- K=10,4,2%
8024372342,
If0 < x, < ¢, then chim X = &
8024372343 i
If —(; < x5 = 0 then Em X, = (4
8024372344, E

Question Number : 96 Question Id : 802437586 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



T T AT a € (0,1) [ w A B # ot et 17 EEw e

(*) xk-!—l = é(xﬁ 5 i3 {T}J 'I{ == DJ 1: 2: m
ST N o AR g T mmwr et
b= <144,
T Fa 5 T w9 T T £2
Options :
AT (+) e qAoaet @99 % 979 ¢
1
Xe+1 — 1 = E(-xk O =6i), k=012~
8024372341.
AT (+) T TAvaa a9 F 7T 3
1 !
Xpe1— G :E(xk_i_qz_}(_xk_ql}: k=0,1,2,-
8024372342,
TR 0<xp < {, TF F}imxkzc,’l
8024372343, “
TR —{ < xp < 07T L];il‘ﬂ X = (;
8024372344

Question Number : 97 Question Id : 802437587 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No



Correct Marks : 4.75 Wrong Marks : 0
Consider the function f: [0, 1] — R defined by
1.8
1B
] —114+|loga| = } _
fx) =192 [ S for x € (0, 1]
0 for x =0,

where [ € (0,«) is a parameter. Consider the iterations

Xp+1 = ) e & =015 0.

Which of the following statements are true about the iteration ?
Options :

For f = 1, the sequence {x;} converges to 0 linearly with asymptotic

rate of convergence log,, 2
8024372345,

For 8 = 1, the sequence {x;} does not converge to 0
8024372346.

For 8 € (0,1), the sequence {x,.} converges to 0 sublinearly
8024372347.

For 8 € (0, 1), the sequence {x; } converges to 0 superlinearly
8024372348,

Question Number : 97 Question Id : 802437587 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No



Correct Marks : 4.75 Wrong Marks : 0

&1 & afvsTioa wee £:[0,1] — R F=w 77
1.8
—y1+{ logs & E
fx) = 2[ (lg("‘”)” for x € (0,1]

0 for x=0,
SEt B € (0,0) TF IT= g e g 7 fF=w v

Xpag = [0%:) ; =000k B
I & AeH § W J T HIF AT 27

Options :
B =17 &, aq%7 {x,} TTHT (@asymptotic) FTHATT &7 log,, 2 ¥ T F
T ATHAET graT 2l

8024372345.
B > 1% T, 997+ {x,} 977 | diwatea 721 gl

8024372346.
B € (0,1), ITFA {x,.} TTrEFA: 0 F ATHATT AT 2|

8024372347.
B € (0,1) % &, 997 {x,} AT (TI7 AN=TAT) T § ATHaT
CARLEL

8024372348.



Question Number : 98 Question Id : 802437588 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

The extremal of the functional

1
16h = [ e* [1 4+ (v)2dx,y € C?[0,1]
<0

is of the form

Options :

i sl (:—1) + ¢,, where ¢; and ¢, are arbitrary constants
8024372349.

y =sec ! (:—1) + ¢,, where |[¢;| < 1 and c, is an arbitrary constant
8024372350.

y =-+dan (cil) + c,, where c¢; and ¢, are arbitrary constants
8024372351.

y=dam = (i) + ¢, where |cy| = 1 and ¢, is an arbitrary constant
8024372352.

Question Number : 98 Question Id : 802437588 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



[
=+ T4

1
Jy) = [ e*J1+ (y)?dx,y € C?[0,1]
Jo
FTAHTAFTTFTE

Options :

=g - (ci) + ¢y, TET ¢ TAT ¢, TASF AATE
8024372349, :

y = sec” 1 (ci) Fls El‘ﬁ'T Jei] < 190 e @_g e BHT%‘
8024372350. '

¥ =tan (Ei) 4 c,, WET c; TAT ¢, F=g AATE
8024372351 -

= tan‘l(i) + ¢y, WET ;| > 1 AT ¢, F=7 TAL G

C . L

8024372352. :

Question Number : 99 Question Id : 802437589 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Consider the functional
J(y) = ’ ((y ')2 - F{yz) dx with boundary conditions y(0) = 0, y(mw)
<0
=0

Which of the following statements are true?

Options :

It has a unique extremal forall k e R
8024372353.

It has at most one extremal if Vk is not an integer
8024372354,

It has infinitely many extremals if vk is an integer
8024372355.

It has a unique extremal if vk is an integer
8024372356.

Question Number : 99 Question Id : 802437589 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

= Feaw 97 EET
J) = [, ((y")? — ky?)dx Toree qfee=y qid=er y(0) = 0,y(n) = 0 2

e T § T FA A0F 22

Options :



THET T TG0 F4H7 T4 k € R & o0 2|

8024372353.

THET ATHF | A% T 799 2 T35 VEk TF 0% 921 2 |

8024372354.

THF AATA: g FAH ¢ A2 VK TF T g
8024372355.

8024372356.

Question Number : 100 Question Id : 802437590 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

For the Fredholm integral equation
1

y(s) = [ P

0
Which of the following statements are true?

Options :

It has a non-trivial solution satisfying J‘Ol ety(t)dt =0
8024372357.

Only the trivial solution satisfies fal ety(t)dt =0
8024372358.



It has non-trivial solution forall A = 0
8024372359.

2

el—1

It has non-trivial solutions only if 1 = and fﬂle*y(t)dt # 0

8024372360.

Question Number : 100 Question Id : 802437590 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

1
y(s) = A j eSety(t)dt
0

3 form B et & & i e 87

Options :
- 1 -, i

THH A5 g ¢ J, e’ y(t)dt = 0 FT AT FIaT gl

8024372357,
= -1 t d - -, s . %_

THHT HA T8 39 [, e y(t)dt = 0 HT HLE FIAT g
8024372358.

THE ATOZ gA g a9 1 = 0% o
8024372359.

2

e2—1

TE A5G B & #9181 =

AT [ ety(t)dt = 0
8024372360.



Question Number : 101 Question Id : 802437591 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Consider the partial differential equation
dz dz 0zdz

ZZI5+}T§y+3xﬂy

Which of the following statements are true?
Options :

The complete integral is z = xa + yb + ab, a, b arbitrary constants
8024372361.

The complete integral is z = xa + yb + va? + b?,a, b arbitrary constants
8024372362.

2
The particular solution passing through x =0 and z = y? is G == y)
8024372363.

2
The particular solution passing through x =0 and z = y? is G + y)
8024372364

Question Number : 101 Question Id : 802437591 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Z_Xaz-l— 6z+6zﬂz
dx yﬂy

Eﬂ'y
T+ A1 | | & & 77 57
Options :
T FHTHFA ¢ z = xa + yb + ab, a, b T qAT
8024372361.
07 THTHRA € z = xa + yb + Va2 + b?,a, b T==g F97
8024372362.
- 5 g
x =0Tz = y2 T 7 Wwﬁfmaﬁre—}) %
8024372363.
- - 2
x = 0 FIT z = y? & ZIHT AH qTAT [HT19 FA Ger) g
8024372364.

Question Number : 102 Question Id : 802437592 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Consider a dynamical system with the Lagrangian function L(q, ¢) =T — U,
where the kinetic energy

T=a(q)4*=0

and the potential energy U = U(q) with a(q) = 0.
Which of the following statements are true?

Options :
The associated Lagrange’s equation is
d oL 9dL
dtdg dqg
8024372365.
The associated Lagrange’s equation is
dadl. aL
dtdg 9g
8024372366.

The point (g4, o) is an equilibrium position of the dynamical

system if and only if

G i3 q ou
Go =0 an 3

d=qq
8024372367.



The point (g4, o) is an equilibrium position of the dynamical
system if and only if

au -
aq q9=qp

do = 0 and

8024372368.

Question Number : 102 Question Id : 802437592 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

AT Feq L(q, ) =T — U & A7F U Aa% Gqad 7 @917 H9 FTg1 Tas Hor
T=a(q)¢*=0
FqT =54 0% o=t U = U(q) ST g a(q) > 0.

e T FF e 5 T 272
Options :
HETET AUTH-AHFHTT
d gL dL

dtdg odq
8024372365. o

d oL aL
dtdg g
8024372366.



ﬁg(@m%)ma?ﬁmqﬁ_ﬂ?ﬁ’iﬁ%ﬁ

1o =0 «HT ol =
(o = agl =
d=dg
8024372367.
=T (qo, q,) Ta=® &5 &t T fqaq 7w g T7%
] 0 =47 ol 0
o = L =
ﬁ'q q=dy
8024372368.
Sub-Section Number : 4
Sub-Section Id : 80243729
Question Shuffling Allowed : Yes

Question Number : 103 Question Id : 802437593 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let ¥ and Y be independent random variables with E(X) = E(Y) =0 and
Var(X) =Var(Y) = 1.

Let Z = X + Y. Which of the following statements are correct?

Options :

P(|Z] > &) < 2/&2
8024372369.

E(1z]) <v2
8024372370.



E(Z2) =2
8024372371.

P(Z<0)=P(Z=20)
8024372372.

Question Number : 103 Question Id : 802437593 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

EX)=E®X)=0FaT Var(X)=Var(Y)=1%F a7F X 94T ¥ & =97 I5aF
=7 9T =
Z=X+Y®H FHTT 5T 599 T2 27

Options :

Pz = &)= 212
8024372369.

E(1z]) <V2
8024372370.

E(Z?%) =2
8024372371.

P(Z<0)=P(Z=0)
8024372372.

Question Number : 104 Question Id : 802437594 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



For n>1, let X, X,,~,X,, be random variables such that E(X;) =0 and
E(X?)=1foralliand E(X;X;) =p for all i=j. Which of the following
statements are true?

Options :

p=0ifandonlyif X,, X,,---, X,, are independent
8024372373.

Var(X, + X, +--+ X)) =nifandonlyif X,, X,, -, X,, are independent
8024372374

Var(X + X, + -+ X,,) = nifand only if X;, X,,-+, X,, are pairwise

independent
8024372375.

Var(X; + X, ++ X, ) =nifandonlyifp =0
8024372376.

Question Number : 104 Question Id : 802437594 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

ae e > 1%, X, X, X, TR AR=® 9 g FE(X,) = 0TI E(X7) = 1
T i F T FATE (X, X;) = p FAT i = j & o0 987 =0 & & #4197 77 22

Options :

p = 0 7% &% 37 AF X, Xy, o+, X, 776 3

8024372373.



Var(X, + X, + -+ X,) = n IR i ¥ afx X, X,, -, X, AT ¢

8024372374.

Var(X + X, + -+ X,)) = n qﬁSﬁT'ﬁEﬂ"JﬁXl,Xz,m,Xn TR T %
8024372375.

Var(X, + X, ++ X)) = nde deFaaa= p = 0
8024372376.

Question Number : 105 Question Id : 802437595 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Consider a Markov chain with a countable state space S. Identify the correct
statements.

Options :
If the Markov chain is aperiodic and irreducible then there exists a
stationary distribution

8024372377.
If the Markov chain is aperiodic and irreducible then there is at most one
stationary distribution

8024372378.
If S is finite then there exists a stationary distribution

8024372379.

If S is finite then there is exactly one sta'tionary distribution
8024372380.



Question Number : 105 Question Id : 802437595 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

T =T FHTY S AT QTR gEEr 9F B{E w9 T35 FAT T TE A

Options :
TS AT GaAT AATIAT TAT AALHIT & 99 TF (#97 29 2010
8024372377
TS ATHT AFAT AT TAT ATLFO0T ¢ T JT9w 7 dfesw v Foaw =29
Ql
8024372378
afe § whiffa g a1 72 e == g
d ﬂ
8024372379.
% § THT g 1 Srw-31% % Fa7 929 g
8024372380.

Question Number : 106 Question Id : 802437596 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Consider a Markov chain with transition probability matrix

o B A B 1
( 0 4% o 172 o \
p=ldfZ & @ 0 A1f2
B ¥ 8 42 e

iz 6 9 o @

T A, 5 BE R
Letm= (555 0503)

Then which of the following statements are correct?

Options :
m is a stationary distribution
8024372381.
If n is a stationary distribution, thenn=1r
8024372382.
The Markov chain is periodic
8024372383,
2024372384, The Markov chain is irreducible

Question Number : 106 Question Id : 802437596 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



a1+ % vF AT g ¢ e o dwmr iRy e Feaa g

60 U ME o ap
0 42 o 12 0
p=11/2 8 ©® 0 1/2
0 1/2 0 1/2 0
w2 o 47 o b

9 7+ FFA1 | o &9 97 F99 81 57

Options :

802437238]1.
IR nTE T FAgain =1
8024372382.
o - - g f\“%_
TR qEAT dAAT94l Agl
8024372383.
AT AT ATTFIT §
8024372384.

Question Number : 107 Question Id : 802437597 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Suppose X,,X,,---, X, are i.i.d. random variables with characteristic function
¢(t;0) = E[e"™ 1] where 6 € R¥ is the parameter of the distribution. Let Z =
X, + X, + -+ X,. Then for which of the following distributions of X, would the
characteristic function of Z be of the form ¢(t; a) for some a € R*?
Options :
Negative Binomial
8024372385,

Geometric
8024372386.

Hypergeometric
8024372387.

Discrete Uniform
8024372388.

Question Number : 107 Question Id : 802437597 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

qe & afaafE we ¢(t;0) = E[e'™:] F a9 X, X5, -+, X, i.i.d. TE=F =7
E g QERF T TMAEAGN IR F Z =X, + X, + -+ X,. T & ae Rk F
oy, sR=mdaFmaas oz w1 afvaats 507 ¢(f o) F =7 5 2

Options :

Fe O TcH Iaqa
8024372385.



8024372386.

ATATATTHA T (FTETY SATHITET)

8024372387.

== g+ (Discrete Uniform)

8024372388.

Question Number : 108 Question Id : 802437598 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

2

r
p8+1

Let X,,X,, -, X,, be iid. with the common pdf f(x|8) = for x = 1 where

g8 = 1is an unknown parameter. Which of the following estimators of 6 are
consistent?

Options :

1 mn

= i=1Xi
8024372389.

iy Jowlx

n i=1 DD( I)
8024372390.

T
Yy Xi

8024372391.



mn

Y1 log(Xy)
8024372392

Question Number : 108 Question Id : 802437598 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

T B X, Xy, o, Xy, i.0.d. § T wrefes pdf £(x16) = ——, £ x> 1@ 6 > 1

LO+1r €

FATH, TTATA 2| W HH 6 F HF F AHAT G979 57

Options :

1 n

= i=1 Xi
8024372389.

1yn log(X;)

p Si=1 "V BN
8024372390.

T

E?zle
8024372391.

mn

i1 log(X;)

8024372392.

Question Number : 109 Question Id : 802437599 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



Let X,, X,, -+, X,, be i.i.d. with the common probability mass function

p(x|6) = 6¥%(1 —6)**, x=0 orLand0 <6 <~

Then
Options :
; : 1
the method of moments estimator of 6 is — Xy
n
8024372393
the MLE of 8 is min X;
1=i=n
8024372394,
the method of moments estimator of & is min X;
8024372395, S
. . 1
the MLE of 8 is min {— E X:w;}
n
8024372396.

Question Number : 109 Question Id : 802437599 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

X, Xy, 0, X, T AE aTAts ITEEar 984 B 7 ii.d. '

p(x|6) = 6¥(1 —6)*~*, x=0 orL,and0< g <~

ad



Options :

6 &T method of moments &&= 2 i X

8024372393.

6 T MLE € min X,

© 1=i=n

8024372394.

8 &T method of moments sMFe® 2 min X;

izi=n
8024372395.
A 1lan 1
6 #T MLE g min {- "=1X"’E
) T

8024372396.

Question Number : 110 Question Id : 802437600 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let the pdf of X be f(x|8) zg,for 0<x <6, where 8 >0 is unknown

parameter. Which of the following are 100(1 — a)% confidence intervals for 87

Options :

X
[x =]
W o
8024372397.

[X,2X ]
8024372398.



V2 3 A2 ]

Vz—a | Ja

8024372399.

[0, X]
8024372400.

Question Number : 110 Question Id : 802437600 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

7T % X T pdf f(x]8) =23, for 0 < x < 6 § 97T 6 > 0 w=1a w2 A H A

FH T 6 % [T 100(1 — )% Feamear daqaa 22

Options :

X
[x =]
W
8024372397.

[X,2X ]
8024372398.

[2 vz
[ .5 —_X]

V2—a v
8024372399.

[0, X]
8024372400,

Question Number : 111 Question Id : 802437601 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



X has binomial distribution with parameters n and p. Suppose that n is given
and the unknown parameter p has prior distribution, which is uniform on the
interval [0, 1]. Consider the squared error loss function and the observation X =
n. ldentify the correct statement.

Options :

The Bayes estimate of p is (5)

8024372401.

The Bayes estimate of p is 27 1/(n+1)
8024372402.

The median of the posterior distribution of p is 2~1/(n+1)
8024372403.

The median of the posterior distribution of p is (“—:)
8024372404 i

Question Number : 111 Question Id : 802437601 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

X 77 527 fgmarg 2 s am=a n 797 p 21 7 & o Ty w3 2 For a3 = p
FT T F24 g A7 FTTA [0, 1] T THAAT g1 TRT M A Tl T2 TAqT THI

X =n ¥ = %9 78 F99 7 T2=1 |

Options :




: e S [RTL
p FT AT aFa § (20

8024372401.

p FT I AT g 27/ (D)
8024372402.

p o IeAT F2A ot qrgwr g 27/ ()

8024372403.

p T sEE Az A A g (22)

n+2
8024372404.

Question Number : 112 Question Id : 802437602 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
Let X,,X,, X, be a random sample from the uniform distribution on the interval
(0,8). Suppose the prior distribution of 8 is uniform on the interval (0,1). Let
X3y = max{X,, X5, X3}. Consider the squared error loss function. Which of the
following statements are necessarily true?

Options :

Bayes estimator of 6 is unique
8024372405.

~isa Bayes estimator of 6
&)

8024372406.



X(3) Is a Bayes estimator of ¢
8024372407.

I-_X{gj

= is a Bayes estimator of @
|
8024372408,

Question Number : 112 Question Id : 802437602 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

T % (0,8) ST 9% TR q29 H A ATg0eEE A X, Xy, X, F| AT % 9
3\1;- ﬂid-"l a‘iﬂ EA ([}, ]-) q7 .]iq’:l, HTA _%Fl -qﬁ %XfE} = IIIHX{XIHXEJXE}. a—ﬁ‘a- i[&-%ﬁ
Tad T AT ) A A R F -0 A AT AT 57

Options :

6 T AT AFAF AZAT
8024372405.

l - =
— AF AFAT ¢ 0 T
X
@)
8024372406

X(3) TN ATAF § 0 F
8024372407.

R ©))
X(3)

A ATFAT 2 0 FT
8024372408.



Question Number : 113 Question Id : 802437603 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
Consider the Gauss-Markov model ¥ ., = X, ,B px1 + € x1, Where E(g) = 0

and Dispersion (&) = ¢°I,,,.,,. Suppose that p < n. Which of the following are
correct?

Options :

Least-squares estimate of § is unique
8024372409.

Least-squares estimate of an estimable linear function of f is unique
8024372410.

Least-squares estimate of X is unique
8024372411.

Determinant (X'X) > 0
8024372412, '

Question Number : 113 Question Id : 802437603 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Tﬁﬁ'-ﬂ'lﬁ T\"r ynxl = X?t}(pﬁpxl o € nx1 TR 'I-a"-"ll“\ Eh-:'f “""[ﬁl ELE} =0 991

AT (£) = 021, 7T B p < . T F Y & Y 82

Options :

B T FIAAH T AHA AEAT ©

8024372409.



B T AEHAAT TTF T FT AAGH T AHA AFAT 2

8024372410.

X B & FIAaH T AHA AT3A1T 2
8024372411.

fe=fdqz (XTXx) > 0
8024372412.

Question Number : 114 Question Id : 802437604 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Letp > 1and 1= p = 0. Consider a multiple linear regression problem with p
independent variables X;, X,, -, X, and a dependent variable Y. Suppose that
the correlation between Y and X; is p and the correlation between X; and X; is
alsopforalll <i < j < p. Which of the following are correct?

Options :
The multiple correlation between Y and (Xl. ++-,Xp) is larger than or
equal to p
8024372413,
The multiple correlation between Y and (X;,++, X, ) will be p if p = 0
8024372414

The multiple correlation between Y and (X;,+, X, ) willbe ponlyifp =0
8024372415, '



The multiple correlation between Y and (:Xl, +--,Xp) tendstol1asp — =
8024372416.

Question Number : 114 Question Id : 802437604 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

aH T p > 17T 1 > p = 0. 7% U Fgrias aurga quer v FEw G p
AT ALK, Xy, -, Xy B AT TR AAT TV AN F Y AITX, F AT Tg999p 3
TIT X; TATX; T AT mgFaa p g, T 1 < i < j < p 7 oo Fev | & F7-7 750

Y

Options :

Y T9T (Xl- '“.Xp) + #19 EEH—Q'-HQ‘-%I p % T AT 34 EIET'T'{
8024372413,

Y TAT(Xy, 0, X,,) % A= Agegeed p AT AR p = 0
8024372414,

Y 79T (X, -+, X, ) & A= Agagaad p Fa7 99 gRT 9 p = 0
8024372415.

Y 9T (X, -+, X, ) F F&T TgAgHad 1 % AT T (32) AT SAT-HH

p — o
8024372416.



Question Number : 115 Question Id : 802437605 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

letn >2and0 <8 < g be fixed. Let X, ---, X,, be i.i.d. normal random variables
with mean zero and variance ¢2? = 0. Fori = 1,---,n define

Y,;_, = X;cos® andY,; = X; sin 6. Further, let 2T = (v, Y,,-*,Y,,), and

s
vh = X055 5V ¥ 9 X 00 Vo0 )
Which of the following statements are correct?

Options :

§024372417. ZT has a multivariate normal distribution

There exists a constant C, such that CZ7Z has a chi-square distribution
8024372418.

VT has a multivariate normal distribution
8024372419.

E (i) < o0
vTv
8024372420.

Question Number : 115 Question Id : 802437605 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0



A > 279 0<6 < fom gn /W & X, 0, X, Lid. S gt =19
AT AT T T T T g2 > 02N i =1, n F @0

Yo;o1 = X;c080 TF Yy, = X;sin@ O TR ZT = (Y, Vs, +++, Yop) ATH T4T
vt = (Xl-Yp Y5 X5, Y3, Yy, X Yoo g, an)-

9 5 § | T 7 F99 751 57

Options :

ZT =T FgAT TATATA 29 g
8024372417,

T AT Fawrw € 2 % €27 Z T Fre-a "2 g
8024372418.

VT T Sga7 TATATA 924 ¢
8024372419,

8024372420.

Question Number : 116 Question Id : 802437606 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

For circular systematic sampling, which of the following are correct?

Options :



Sample mean is an unbiased estimate for population mean but sample

variance is not an unbiased estimate for population variance
8024372421.

Sample mean and sample variance are unbiased estimates for
population mean and population variance respectively

8024372422.
Sample mean is not an unbiased estimate for population mean but
sample variance is an unbiased estimate for population variance
8024372423,
Neither sample mean nor sample variance is an unbiased estimate for
their population counterparts
8024372424,

Question Number : 116 Question Id : 802437606 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

oA (TFIAY) SATEAT TTAHAA o (o7 47T H T Tl T8l 27

Options :

HTET THIY HT5T F7 AATHAT ATH £ T9q 74T Ta907 THY THI0T &
R ARG T

= [ e . 0 2
T AT A A%l ©
8024372421.

THAT ATET TAT THAT THALT FHHI: THY AT TAT ARTE T F fore
FATHAT AHA T

8024372422.



=

HTET ;lqig HT=A Eﬁ l':*“._’ E‘E"']iilq':l HAT e "|"'ﬁi+ 2 ‘“ AHAT THT] Hqig
A ol @ 9
q;‘:“l q‘l a Hiaaa \.q'} Iq:z:i %

8024372423.

T AT AT A/ILT AT T 2 THAT T I 6 TAeAT AT ] % o0 Sata=a

qFA 2
8024372424.

Question Number : 117 Question Id : 802437607 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

In a Randomized Block Design with one observation per cell, and data
satisfying the standard linear model, which of the following are correct?

Options :
Mean treatment effects are estimable
8024372425.
2024372426, Mean block effects are estimable
Treatment-Block interactions are NOT estimable
8024372427,

Treatment and block effects as well as treatment-block interactions are

estimable
8024372428.



Question Number : 117 Question Id : 802437607 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

=T ATg=ad siE df9weT OFH 27 5 | UF YA 2 997 9% 11aF Heer
Tl AL FT T8 ATHET & (o107 (90T § Fid & T2 52

Options :
= ] =

AT AT THTT ATFAATT 2
8024372425,

HTET ST T AFAA 1T 2
8024372426,

STHTE-5A® A9+ (5314 (interactions) AFHI1T 721 &
8024372427 T

STHETY TAT =A1% THTT F aTI-ATT STATE-5A1% A== 4T (interactions)
8024372428, '

Question Number : 118 Question Id : 802437608 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Suppose A(t) for t = 0 is a continuous hazard function of a non-negative
random variable X, where A(t) = 1. Which of the following statements are
always true?

Options :



: (S .
——is a hazard function

A(t)
8024372429,

AZ%(t) is also a hazard function
8024372430,

cA(t) for ¢ = 0 is also a hazard function
8024372431,

log A(t) is a hazard function
8024372432.

Question Number : 118 Question Id : 802437608 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

a5 ¢ = 0 % form, A() =0T aTEEE AT X T 699 692 Hed 2, S

Azl S aaMAATFAAFIANL = 0 F o0 AT T 272

Options :
1 *
8024372429.
A%(t) ot T HEE T 2
8024372430.

cA(t) Frc = 0% oo v dF v 2
8024372431,



log A(t) T &% 9 &
8024372432.

Question Number : 119 Question Id : 802437609 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

LetX; =0+ ¢,1 <i<nwhere&,é&,,, &, arei.i.d. with pdf

g(e) =lel, -1 < e < 1. Let

T, :iz?ﬂ}{z‘ and T, ZX([M]H), the sample 75" percentile. Which of the

4

following are correct?
Options :

T, is a consistent and asymptotically normal estimator of
8024372433,

1

B~

is a consistent and asymptotically normal estimator of 6
8024372434,

The asymptotic variance of T is =

Zn

8024372435.

The asymptotic variance of T, is o)

8n

8024372436.

Question Number : 119 Question Id : 802437609 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No



Correct Marks : 4.75 Wrong Marks : 0

AM T X, =046, 1<i<n¥gle, e, &, UHiid. g R pdf
ge)=le|, -1<e<1 19 &

lei i=1 X; T T, ZX([a_n] ),‘J’Pcﬁfﬁ'f‘?ﬁh THvETed g| 93 & & %19 o A5l 27

+1
kS
Options :
6 FT T, & T AT STTHT TATHTT AHAF &
8024372433.
1 . = 2
TZ_E' 6 T T I AT TTATHT TATHTA ATFAT ©
8024372434
1 3
T, T SIRITHT TH70 —g
-
8024372435
3
T, FT STITHT TA70 8—%
&
8024372436

Question Number : 120 Question Id : 802437610 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Consider a M/M/1 queue with arrival rate 1 and service rate u. Let @, = 0 and
Q, denote the queue length at time t. Which of the following statements are
true?

Options :



(Q,) admits a stationary distribution if and only if 4 < u

8024372437.
The stationary distribution of the process (Q,) is geometric, when it
exists

8024372438.

lim P(Q.=k)y=1forallk <=if 1> p

8024372439.

lim P(Q, > k) = 2=%+1 for all k < = if ] :g

8024372440,

Question Number : 120 Question Id : 802437610 Question Type : MSQ Option Shuffling : No Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

ANTHA &7 A TIT /4T &7 ¢ ATt 7% M/M/1 =% 9% 3917 &7 |14 & Q, = 0 747 Q,

L

THT t T i A AAre SR Fed gl e FA91 ° F S0 TG0 32

Options :

(Q,) % Torm o (o) dea g AR de Faer e 4 <

8024372437.

T, AT AT (Q,) T A (F29THT) 21 SATHA T g

8024372438.



lim P(Q; > k) = 1afik<ooxmfmafer 1>u

8024372439.

2

lim P(Q, > k) =27**) aftk <o FRMaR 1=

8024372440.



