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Questioning skill in teaching 1s most useful mn

Se558® (5808 Pidesgo RO JEYHTE ETEDEHH
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Ensuring students' active participation in learning
Trgen &vaﬁéﬁaaﬂéﬁ HHT PSS

Memorizing the facts by students
Sjmvgﬁgﬂn Qediresn rﬁ@&@uﬁémﬂﬁﬁ

Making students diseiplined
Drghe (BEhdgnd” todeelE
ey =

Preparing students for examination
Dergiioi 50505 ot Slowlngdls
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Which one of the following is considered as main sign of motivated teaching?
Bob a0&° (Des 59y08 £ EnE) (Heed Grds

Options :

Most of the students listening carefully

. rersnod doeten (38 dHto
1. % 2o [



Pin drop silence in the classroom
#5158 Kos® 58 dYao

Students asking relevant questions
508 5
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Which one of the following statements 1s correct with regard to nature of multiple - choice
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e T O o= iy oo g oy
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They are less objective than essay type questions
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They are more subjective than short-answer type questions.
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They are more subjective than match the following type questions.
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Scholastic Achievement tests are commonly used for the purpose of:
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Selecting candidates for a course
Dergtyen AR Bps® (5708 JohE BaHos s

Making selections for a specific job
6% 66%mO8 DohE o
DEs 2l —0

To understand learning outcomes of an academic course
Dory DRHE B @ifid PDered oSrird THEHE08

Identifying strengths and weaknesses of learners
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Question Number : 5 Question Id : 27028216184 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No Calculator : None Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Allowed Progression : Yes Number of Replay : 999 Play On Load : No

Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow Volume Control : No

Correct Marks : 2 Wrong Marks : 0



Which of the following 1s not a characteristic of Continuous and Comprehensive

Evaluation?
B8° DBosE HHN Sregosto ofpo =06 I6?

Options :

It increases the workload on students

1 & =T amﬂgtﬁgm_@ wrerto Dochéhod

It reduces theoretical testing
REEOHEDHEN 2850 latniela

2. %

It evaluates every aspect of the students.

DEsteH Ho00H0dH ©f) ®odre reroddo Dasnid
5 x DTSR @ D S

It helps in reducing examination phobia.
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The research that meant for immediate application 1s
Sobd DO@rACSTOE DB H68°%5HS Bko
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Experimental research
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Action research
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Sampling error decreases with the
E&Sah &%ard) ShodeRl
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decrease in sample size
[B&SchHS HBreT=R) Shodto

merease in sample size
(28BS Hh&EreEd)) Dodtio

process of randomization
dEreying (@I8ch

process of analysis
DBes (H(BaH
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The variable which impacts the relationship between an independent variable and a

dependent variable 1s known as
ol ba HbBoE Soredl e HoaogeR) [HeEdso T SETER DEot?

Options :

antecedent vanable
o@fhcot] SEted

precedent variable
(@hEots Stoed

predictor variable
BELE S50-8
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Which of the following sampling methods 1s not based on probability?
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Options :

Systematic Sampling
Bahdgs He @HSSdhism

Stratified Sampling
(08 (H8Sabssin
“

Quota Sampling

3 ¢ B (N&TcHSSD

Cluster Sampling
HE0)oH (BHEBHEED

Question Number : 10 Question Id : 27028216189 Question Type : MCQ Option Shuffling : No
Is Question Mandatory : No Calculator : None Response Time : N.A Think Time : N.A
Minimum Instruction Time : 0 Allowed Progression : Yes Number of Replay : 999 Play On
Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow Volume Control :

No

Correct Marks : 2 Wrong Marks : 0

A hypothesis 1s
a8 585

Options :

A proven statement for an argument.
a8 S Somohod) Drses e ant

1. %
A statement which 1s not required to be tested.
5 5080 ©5Ho B [HBFES



A tentative statement which 1s to be tested.
5080w D)% sremDBo (HBFS

A Scientific statement.
FRCHTD (DBTFSS
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Read the passage and answers the questions from 11 to 15:

The air crash of Tathoku took place on August 18. 1945 at a time when aircraft were not the
most reliable form of transport. During World War II dozens of crashes took place which
altered the course of the war. What, however, was special about the air crash in Tathoku was
that 1t coincided with the defeat of Japan in war. The outcome of the crash was that Netaji
Subhas Chandra Bose who had suffered a lot of uncertamties during the last few months of
the war disappeared in a fog of mystery and speculation even as his closest companions

described that he had perished in the crash.

Ashis Ray has made a significant observation about the reasons that allowed the persistence
of Netaji’s myth in Indian politics. The years from 1937 to 1947 were landmark for various
reasons. Apart from Partition. this period saw many dramatic violent incidents. Netaji's
disappearance was one of them. A major reason that prevented a credible discussion on the
death of Netaji was the breakdown of the internal mechanism of the Congress party.
Jawaharlal Nehru who took over as the prime minister of India remained on difficult terms
with the Boses who maintained a power centre in the Congress party. The cold war between
Sarat Bose and Nehru was well known and cast a shadow on conduet of frank conversations

between the two. Sarat Bose was a minister in the cabinet of Nehru before Partition.
Apart from the meticulous historical and archival research. Ray’s submission 1s backed by

Anita, the daughter of Netaj. She discloses that there were uncertamnties to begin with about
what exactly happened to Netaji but highlighted that out of the three commissions of mquiry
Shah Nawaz Khan Commission. Khosla Commission and the Mukherjee Commission, two
concluded that Netaji had died. His death in the Tathoku crash spared him all the harassment
that awaited him in the hands of the Anglo-American victors, His daughter has urged that lus

DNA should be extracted from the remamns kept at the Shinto shrine near Tokyo.
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The airplanes were in the past

DTEren Hesoey
Options:

Undependable
Da0,HHDD 505)

not advanced

e3C0AETED 29

economical

B0 PSP BEREEDHD

smaller
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Which of the following 1s correct?

D3’ DO JBIE?

Options :

There was a cold war between Sarat Bose and Nehru. Sarat Bose was a minister i the
cabinet of Nehru in post-independence.

3OS 5D SHOAN B NS 2.8 BB NGO Sl BoBood.
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Sarat Bose and Nehru had different opinions. They never met agam after the
independence. Sarat died in air erash.

F5S 5D DA B DePed, werFecsPed SON ) 6. T
FBOBDHOBBO DBET o) PP EOIDEN. #6S Jond & &°
5 % NOPFOT.

Sarat Bose disagreed with Nehru over the Cabinet Mission Plan’s call to partition
Bengal between Hindu majority and Muslin majority regions. He was a cabimet
minister led by Nehru before partition.

PO Dardes HOAM SN0 ardes Jome 5 BOmrS D2z
FH0 THTE DAS TS AB0E) DN I & H58 D0 DBOOTE.

L S0 D2z SN0 B T 0HES0 265 5:8TE oo ™ &) .

Nehru fought with Sarat Bose because of nmuscommumnication when Bose was a
personal assistant to him. He ordered police to catch him and keep m prison.

50 2,8 8355068 0B €5cd) D Bie 136G 5% & Doemetod
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Try to find out the meaning for ‘credible’
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Impressionable
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Reliable
2 & wa0,e5D

Debatable
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The years 1937-1947 are the evidence of
1937-1947 506565 TP evmsa) S fo
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Ashis Ray's ideas about Netaji's disappearance and partition of India and Pakistan.
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Taihoku crash and Bhagat Singh’s death

ST B8 OO 251D VoM B0

Netaji’s disappearance and India and Pakistan partition

. Sered eddyd50 DDA 2rBATH0 N T;ET W D23
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What was the mystery written in the above paragraph?
B i}rj“c;'_?&'é)ﬁs@rag G50 aNe3?

Options :

The reason of World War II
BN DD ANDO TBE), 5780

Japan’'s defeat
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‘Communication 1s the exchange of information and the transmission of meaning. It 1s the
very essence of a social system of an organization,” This definition 1s given by

ESMATAS NP Sr0)G SO0 edo G 0. BB 2.8 Hod
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Katz and Kahn
ehég D00 57

Myers and Myers
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Assertion (A): Written communication engages any type of message that makes use of the written
word.

(D8RS (A): FoBHPEE D0TNED FBIPGS Do), 5T N0E) O
o) 05 HoBme, @ond TWOE.

Reason (R): Written commumcation 1s the most effective mode i any acadenuc and business
commumnication.

58290 (R): gpSPEE 02718 FREDS O BT Ehrd3a06° 3d
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Choose the correct answer from the following code:
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v DOCT (A) s0BO5W (R) D23 500 (R), (A) BB, OB aadSE 5D

Both (A) and (R) are true and (R) 1s the correct explanation of (A)
(A) c20003) (R) ausIp 2B (R), (A) (evve =Y QDA o6

(A) 1s true, but (R) 1s false

3 % (A) a:sip, =20 (R) 85p

(A) 1s false. but (R) 1s true
4 % (A) &8y, =20 (R) ap
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Communication 1s not
07T 5008
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Match the items in the List — I with items in List —II according to the code given below:

53 808 e HODD TS BBHGI0k

List-I List-I1
;e -1 ere)er -2
1. Critical Listening a. Misinterpretation
8e38S Da300h DNROGIBIBIAD
2. Biased Listening b. Evaluate and judge
BOHOGE VS Qarenine HOA 26
3. Therapeutic Listening c. Dafference between different sounds
BoHe3S DVER DEY, G508 DEE 25EFENO
4. Diseriminative Listening d. Evidence based auditory intervention
AR DTE3S %o AABI) 0 (o569 E50
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1. %
l-a. 2-b. 3-d. 4-c
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1-b. 2-a. 3-d. 4-c
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Assertion (A): All the teachers can communicate in the classroom effectively.
[DEOS (A): GarEainO0SEr S5H8eS ddS0s0m EardTE
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Reason (R):  some of the teachers can only communicate 1 the classroom effectively.

S8@0 (R): TN GarEEonen SnEao SEHSS ddsoesormr
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Choose the correct answer from the following code:
808 §G OB DB QTS0 JoE0d:
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Both (A) and (R) are true but (R) 1s not the correct explanation of (A)
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Both (A) and (R) are true and (R) 1s the correct explanation of (A)
_ (A) 2005 (R) 2.55p <000 (R), (A) BB OB DedOED

(A) 1s true, but (R) 1s false
L (A) ey, 0 (R) S

3.

(A) 1s false, but (R) 1s true

(A) &3p, =0 (R) =2.3p
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A train of length 100 meters, travelling with speed 45 kmph. taking the time to cross a
platform of length 150 meters (in seconds) 1s .

100 & G Ao Bew. Kotk 45 BSed Jhod (HAFSIF 150 &S FEZS
EREaREEmiD Treneds HEY DD
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A. B and C can complete a work in 4, 5 and 7 days respectively. Those three
combinedly got Rs. 415 for that job. them what 1s A’s share?
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A business man purchasing an article with an amount Rs. 1.200 and sold 1t for Rs. 1.500.

Then the percentage of profit he makes 1s
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The missing number in the sequence: 5, 10, 17. 26. 37, 1s
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If W=X>Y,Y=U=Vand T LU <S then which among the following 1s correct
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The pass percentage of boys and girls and the total number of students in six schools 15
presented in th\. tollowing table.

s TS B0 Do Home LB BBl FA0S rend HOA 2rdie
Homien, 500 HELES frody HESnAIE,
School Boys zrentd Girls 2r®%en
2707 | Total no. of students | Passed | Total no. of students | Passed
FwS0 e Hop; | seds | Znso Do ide Hop; | Eedes
A 380 266 300 228
B 430 301 330 264
s 400 332 460 414
D 350 273 390 273
E 44() 374 440 396
F 350 301 430 344
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The percentage girls passed in total students i School A 1s
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Out of total number of girls. in the given schools, total pass percentage of girls 1s (nearest)
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Note: For this question, ambiguity is found in question/answer. Candidate will get full marks

for this question if any of the correct options are chosen.
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The process of dividing the a disk drive into tracks and sectors 15 called

28 EEo® (B bk B e DFRoSER) St (Bod Dorre Denki.
Options :

Tracking
Ceglatelal

Formatting

5 o'j“?:ﬁcét%oﬁ

Crashing

[seeyoh

Allotting
weor@on



Question Number : 37 Question Id : 27028216218 Question Type : MCQ Option Shuffling : No
Is Question Mandatory : No Calculator : None Response Time : N.A Think Time : N.A
Minimum Instruction Time : 0 Allowed Progression : Yes Number of Replay : 999 Play On
Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow Volume Control :

No
Correct Marks : 2 Wrong Marks : 0

Von Neumann computer uses the following type of instructions
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Which of the following domains 1s used for academic nstitutions in india?
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Which of the following 1s responsible of formation of Ozone hole 7
L& Bolgdn DB)EErDE S (Bob a8 DB ariE HiEoh?

1. UV radiation
UV D&8cen

1. Vortex formation
aﬁaEr;J SIS
A [+ 7,

1i. Very low temperatures in exosphere
DEREHE Hoth ©& S el (e

1v. Polar stratosphere clouds
SlaroB8od® FpEPiyahb diiren
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Which of the following 1s correct with respect to Nuclear Winter ?
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1. Reduction in photosynthesis
88es exidy Do@rrBab &b

1. Animal starvation
2ohye =D (Hhoth)

111. Biodiversity expansion
S53De; DBes
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1v. Food supply increase for animals
mofnoi afborr ety Do
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Which one will cause environmental degradation in rural areas ?
e [Frosred® Howstno EBoiHn® sBmo 26?
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Shifting agriculture
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Biodiversity conservation
£5 3D HovEes

Afforestation
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Integrated agricultural practices
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Which i1s the socio-economic factor that regulates soil degradation ?
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Farm policies
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Population density
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Minimata chemical industry discharges their waste into the sea. Which of the following
is correct ?

SRR Barahis HBED e $Em(ios’D8 Dhte Dan. wRs Howohod & (Bob
TS 06 $6EH6?

1. Mercury 1s the chief pollutant

artiBh0 gy sPena); SeOEED

1. Death of humans caused due to gases released by the industry.
HBEH DhKenns dnHed srdHe )& Dok

ii. Bioaccumulation of mercury in the fish
B8 aridho d5 $Esnm Bokhe:

iv. Mercury helps fish metabolism
Do) &5 BRrahis $58° 8% i
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Which of the following 1s the Highest academic decision making body of University?
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Education as a subject of legislation figures 1n the
FHHDEHN oot Somohod D HDE Tobhs wodo
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Most prominent role of a teacher in higher education
GiE DS ﬁ;méﬁ %@“mﬁétﬁiﬂrﬁ (B3 ae|es
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Provide required information to students.
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Promote self learning in students.
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Encourage healthy competition among students.
z = o6 : =
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Advise students to solve their problems.
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Which of the following statements is NOT correct about distance education in India?
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It supplements formal education wherever required.
TSl 8% Dk 33!1‘.55& errnoTEnoT Sofnob

It reduces the cost of education to a great extent.
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It replaces the formal education shortly.
BB Dahd g sEddod



It enhances access to education.
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Assessment and accreditation of all technical institutions is in the jurisdiction of
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The partial differential equation

2 o 8%u
—_— — . —
4 (["J'.r"’-]) T (l : ]( Ef};m‘jy) :

for (z,y) € R2 is

Options :

1% of hyperbolic type at all points in R?
of parabolic type at exactly two points in R? and is of hyperbolic type at the rest of
the points
of parabolic type at exactly two points in |2, is of elliptic type at infinitely many
points. and 1s of hyperbolic type at infinitelv many points

3.4

. . . . . b . ' '
of parabolic type at infinitely many points in K=, and 15 of hyperbolic type at in-
. ; : 9
finitely many points in R-
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Consider the Cauchy problem for the partial differential equation:

du  du
u—+—=1,
dr oy

with the Cauchy data given by

v

I': =3 y=2s;z="Nh(s),s5(2,3),

where h: (2,3) — R 15 a continuously differentiable function. If the Cauchy problem has
a solution, then the function /i(s) can NOT be equal to
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Let u(x, y) be the solution of the Cauchy problem given by

O du ; :
—— =2, (z,y) R,
dzx dy '

u(z, z) = 3z, reR

u (1 L1
and satisfying 5% (—) l) = 2. Then the value of u(z, y) when (. y) = (5 —1) is equal
T )

&

to
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Let u(x, t) be the solution to the Initial Boundary value problem given by

9 P u

— = Qg agcdi=i,

5 ]i"j'.i'g ( R S e |
il ) =l ) = 0> 0

uil0) =00z <4,

() OD<z <1,
andu(z,0)=4{(zr—1P3(z—-3)°% 1<z<3,
0 3<z<d

Then the value of u (I.

5|1
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.
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Letu : R x (0,00) — R be the solution to the initial value problem

% = 16%4 eRt>0,
u(z,0) =0,z € R,
0 —o0 < x <l
andu(z,0)={(z-1® 0<z<]l,
0 I << 06

If S denotes the set {a > 0 : u(10,¢) = Oforallf € [(I'. r.r]}. them which of one of the
following statements concermng the set S 1s TRUE?

Options :
1 % S 1s a nonempty set and S has no upper bound 1n

5« Supremum of §1s2.25

3 % Supremum of S 15 2.5

4 % S 1s an empty set
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Let () denote the set {(r,y) € R?: 22 + y? < 1}. Consider the Neumann problem

Au=1"+ ,e,rg on ()

iz, :
: “.“ y) =r+y+for(z,y) e d
in

where n denotes the unit outward normal to ), and v € R. If the given Neumann
problem has a solution, then the value of 7 15
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Question Number : 57 Question Id : 27028216238 Question Type : MCQ Option Shuffling : No
Is Question Mandatory : No Calculator : None Response Time : N.A Think Time : N.A
Minimum Instruction Time : 0 Allowed Progression : Yes Number of Replay : 999 Play On
Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow Volume Control :

No

Correct Marks : 2 Wrong Marks : 0



Let u(x, t) be the solution to the Initial Boundary value problem given by

ou ST i T

5 =453, 0<z<Lt>0,
i, ' T :
(0,8 == (1,8 =0,t > 0,
dr r

u(0,t) =cos(2mrz), 0 <z <1,

Then the value of u (l. L_) 15

=y

Note: For this question, discrepancy is found in
question/answer. Full Marks is being awarded to

all candidates.

Options :
) B
2. €7
3. €
4 ¢
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1

0 g 9
The numerical integration formula / flz)dr ~ % [_,l"[{]l_‘,l‘ + fl 1}']
Sl
Options :

1 % is exact for every polynomial of degree less than or equal to 1

15 exact for every polynomial of degree 2
15 exact for every polynomial of degree 3

4 1s NOT exact for some polynomial of degree 1
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Bisection method is applied. on the interval [—2.4, 2.4] to find a solution of

(r—0.2)(x—045)(x —0.75)(z — 1.25)(z — 1.9) =0
Then the iterative sequence generated by the bisection method converges to
Options :

1 % 0.45



4 % 1.9
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Let (xn, yn) denote the iterative sequence generated by the Gauss-Seidal method that con-

verges to the solution of the linear system z — 2y = 1, 2z — y = 3. starting from the
mtial vector (zy, yp) = (1, 2). Then the iterate (1, y;) 1s given by
Options :
(2.5, 0.75)
1. %
2. o [0, — ]. :I
5 x (1.5,025)
on 6.1
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Dimension of the vector subspace W = {(al h) b=c,tr(A) = I)} of M5(C) 1s

Options :

1.% 1

|
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Let T,S : B* = R* be two linear transformations. Then which of the following state-
ments 15 true?

Note: For this question, discrepancy is found in
question/answer. Full Marks is being awarded to

all candidates.

Options :

T can be surjective



7 T has to be mjective

3 rank(ST') = rank(T)

4 Ifrank['Tj_} — rank(T'), then Im(7T") N Ker(T) = 0
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Let A € My(R) be an invertible matrix. Then which of the following statements is NOT
true?

Options :

rank(A) = 4

5 0 15 an eigen value of 4

3 % dim(Nullspace(A)) =0

For every b € R, the system of equations AX = b has unuique solution
4, %
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Let A € M,(C) be a matrix such that A* = —I. Then which of the following statements
1s NOT true?

Options :

_— A has three distinct eigenvalues

5 % A 15 diagonalizable over C

3 @ A 15 diagonalizable over B

4 % A 15 non-singular
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A linear operator T on a complex vector space V' has a characteristic polynomial (X —
2)%(X — 8) and minimal polynomial (X — 2)*(X — 8). Then which of the following
statements 15 NOT true?

Options :

|y dim(V) =5

i Jordan form 1s uniquely determined by the given information



P There are exactly two Jordan blocks in the Jordan decomposition of T'

4 % Eigenvaluesof T are 0.2 and 8
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Number of ntegral solutions of the following equation xy + z9 + 23 + x4 = 30 where

r1> 2,192 3, 23> —Handxy > 8

Options :

%)
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Let p be a prime and let G denote the group G Lo(Z/(pZ)), which 15 the group of 2 x 2
matrices with entries from the group Z/(pZ). What 1s the order of G?

Options:
| o PL=pPl+1)

2. % P

3. % P

pip—1)
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Upto 1somorphism. number of abelian groups of order 56 1s
Options :

1. % 1

[ ]

s
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Let (& be a simple group of order 60. and let H be the finite Abelian groupwith : G — H
be a non-trivial group homomorphism. Then the order of H can be

Options :
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Let (& be a simple group with order 216. Number of subgroups of order 27 can be

Options :
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Let F' = Z/(2Z). Number of elements in the ring F[X]/(X? + 1) s
Options :

1.8 1

| ]

w
¥
LN}
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Number of units in the ring Z /47 x Z/6Z is
Options :

4
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Let R .= Z/67Z be a ring. Number of non-zero nilpotent elements i the quotient ring

RIX]/(X?)is
Options :

1.4 2

2. % 6

11
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Which of the following series converges?

Options :

i 4
Z -

= T1

" TN
n=1

1. %
i (n+1)"
n+2
2. % n=lI L
0 l:-.n i l.:l?l
Z .”Jr--]
3. % n—1
= n(vy1+n—Jn)
: n+ 1
4. %
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Let f : B — R be a continuous map. Then which of the following statements is true?

Options :

1 ¢ If f 1s periodic then f 1s uniformly continuous

5 % It f 1s bounded then [ 1s uniformly continuous

3 % If f 1s differentiable then f 1s uniformly continuous

If im f(x)1s m R then f 1s uniformly continuous
4. w T30
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Let f: [-1,1]] 2 R¥n € Nand f: [-1,1] = R. Assume that f, — f uniformly.
Then which of the following statements 1s true?

Options:

1 % If each f, € C! then f € C!

> % If each f,, 1s discontinuous then f is discontinuous

3 % If fu(z) #0V¥ n € N,r € [-1, 1] then f has almost finitely many zeros in [—1, 1]



4 If (zn) —+ zin [—1, 1] then (fu(zn)) — f(z)
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Which of the following series 1s uniformly convergent?

Options:

2z 9,
Z':—l}” ('I : ”) over B
n

"

]

E _ over [—1, 1]
l + " ] ;

n=1 '
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Let f,g: [—1,1] — R be such that f(z) = lim cos®(247zx),

TE— o

[—1.1] —Qorz =10

. p and g are coprime, p >

o M

s 0 if 2
T = cos ((2g + l]j—;] T =

Options :

1 both f and g are Reimann integrable

5 % only f 1s Reimann integrable but not g

3 % only g 1s Reimann integrable but not f

4 % neither f nor g 1s Reimann integrable
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Let m(E) denote the Lebesgue measure of the measurable subset £ of B. Then which of
the following statements is true?

Options :

1 % Ifm(E)>0,EC[0,1]thenda,be [0,1] a # band (a,b) C E

> % If m(E) = 0 then F 1s countable

If m(FE') = 0 then E is uncountable



If m(E) = 1 then there exists a compact set K such that m(E\ K) < 100
4.¥ |
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Let f : R — I be a function. Then which of the following statements 1s true?
Options :

1 sin( f) 1s a measurable map if f is a measurable map

5 % If range of f is a finite set then f is a measurable map

3 % If f 15 monotome. f = 0 almost everywhere then [ 1s constant almost everywhere

4 % If f 1s measurable then there exists a polynomial PP such that P( f) 1s not measurable
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Let f : R — R be a O map with f/(0) = 0 and g : R? — R be a non constant map such
that g(xz,y) = f (\‘; T2+ ygj ,(z,y) € R% Then which of the following statements is
FATSE?

Options :

- If g 1s differentiable at (0, 0) then f(0) =0

dg . . .
—~ is continuous at (0, 0)
2. % O

g

—— 15 continuous at (0, 0)
Oy

directional derivative of g at (0, 0) exists in every direction

Question Number : 82 Question Id : 27028216263 Question Type : MCQ Option Shuffling : No
Is Question Mandatory : No Calculator : None Response Time : N.A Think Time : N.A
Minimum Instruction Time : 0 Allowed Progression : Yes Number of Replay : 999 Play On
Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow Volume Control :

No

Correct Marks : 2 Wrong Marks : 0

Let f : R? = R? be given by f[.r. y) = (sin’z + sin®y, 2sinz + cos’y ), (z,y) € R

: T T 1+ 242 —y N~
Notice that f (T f—l) = 41 ; ) Assume that § is the inverse of [ defined on a

1422

r4

neighbouthood U/ of (l._ ) given by the inverse function theorem, f(g(u,v)) =

1 +2v2) .

5 ) 1s given by the matrix

(u,v),¥ u,v € U. Then the derivative of 7 at (l.

Options :

(u
1. % -1

] =
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Maximun of 2 + 32 + 22 subjectto (z — 1)2 + (y —1)2 + 922 =36 is
Options :
|« 19-6V2
2 % 19+612
15
3 % 4
38 +12¢/2
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Let (C[0,1).]| [l) be the normed linear space of all real valued continuous maps on
[0.1] with || fllc = sup |f(z)]. and (C'[0,1],]|  ||1.0c) the normed linear space of

2E[0,1]
all real valued continuously differentiable maps on [0, 1] with || flli.c = sup [f(z)| +

ze[ll]
sup |f'(z)], f € C'[0.1]. Then which of the following statements is true?
ref]]
Options :
.I'.‘
fecC[o]: / f(z)dr =1 3 is compact in (C[0, 1], || |ls)
1. % 0

{f e C'0,1]: || fllee = 1} is compact in (C[0, 1], || ||e)

v, {f€CY0,1): | fll1.00 = 1} is compact in (C[0,1], ]| |loo)

{f€C'[0,1]: | fll1.00 = 1} is compact in (C?[0,1],]] [l1.0)
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Let S denote the set of all n x n real symmetric matrices. Consider two metrics in 5 given

by di(4, B) = 11::1;1;1;! {Z]: ajj — bd} and dy( A, B) = max {|)\|: A 1s an eigenvalue of
J=

A- B}.. A, B € 5. Then which of the following statements 15 true?
Options :

1@ Both d; and ds are induced by a norm on S

“ Only d; but not ds 1s induced by a norm on S

3 % Only ds but not d; is induced by a norm on S

4. % Neither dy nor ds are induced by a norm on S
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Consider R? with usual topology. Let A = {(z,y) € R*: y = 22}\{(0,0)}. Then A s
Options:

1 = open

5 % closed

3 % connected



nowhere dense
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Let (X, d) be a metric space. For A, B C X define d(A, B) := inf{d(a,b): a € A.b e
B}. assume that AN B = (). Then which of the following statement is true?

Options :
1 % If A and B are open then d(A4, B) = 0
5 % If Aand B are closed then d( A, B) = 0

3 If A and B are compact then d( A, B) = 0

4% If A and B are connected then d( 4. B) = 0
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Consider the statements:
S1 : There exists a metric d on R such that (R, d) 1s compact.

Sy : There exists a topology T on R such that (R, 7) is totally disconnected.
Then

Options :

1.« both 5; and 5, are true

5 % O 1s true and S, 1s false

“ 51 1s false and 59 1s true

4 % both S5 and S5 are false

Question Number : 89 Question Id : 27028216270 Question Type : MCQ Option Shuffling : No
Is Question Mandatory : No Calculator : None Response Time : N.A Think Time : N.A
Minimum Instruction Time : 0 Allowed Progression : Yes Number of Replay : 999 Play On
Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow Volume Control :

No

Correct Marks : 2 Wrong Marks : 0

Let (X, 7) be a topological space. Let Y C X then which of the following statements 1s
true?

Options :

_— If Y 1s locally connected then Y 1s connected

5 % If Y 1s path connected then Y 1s locally connected

3 % It Y 1s path connected then Y is locally path connected



4 It Y 1s open and connected subset of K" then Y 1s path connected
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Which of the following statements 1s false?
Options :

1 % Every metric space is normal

5 o If (X, 7) 1s normal then X x X is normal with product topology

3 % If(X.7)1snormal and ¥ C X 15 closed then Y 1s normal for induced topology

If (X, 7) is normal with at least two distinet elements then there exists f: X — R

4 % such that f is non-constant and continuous
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i ; o : cosh z
If C : |z| = 5 1s the circle positively oriented. then / T —d g==
J smmhz—3



Options :

9

,Iﬁum'
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Let f(z) = z? sinh z then f(?®1(0) =
Options :

1.« 2020 x 2021

2020 x 2023

4. % 2021 x 2023
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Let R be the closed triangular region with vertices at —1,2,2 + 22 If f(z) = (22 + 1)°
then max | f(2)
zeR

Options :

4 v A4
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1
n+1

Suppose f 1s analytic on [z| < 2 and f ( ) = (0 for all n € N. Then the number

of such functions 15

Options :

0

1. %
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If C : |z| = 1 is the circle positicly oriented. then / ﬁ —
2% (e? —
5
Options:
1. % T
i
2. % :
mi
3.% 3
i
4. 6
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Consider the functions y(x) = x3, yo = |T 2 on [—1,1]. Then
Options :

1 % the Wronskian Wy, yo) does not vanish

they are solutions of ODE of the form 3" + P(z)y’ + Q(z)y = 0 where P and ()
are polynomials

2. %
3 % Y and ys are linearly dependent on [—1, 1]
4V y1 = cyo for z > 0 and yy, yo are independent on [—1, 1]
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Consider the ordinary differential equation (ODE): ff)‘g +ry+1)de+ (z? + zy+1)dy = 0.

It has an integrating factor of the form ¢(s), s = xy. then &(s) 15
Options:

1 % log s
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Let the solution of 4x%y" + 4xy + (422 — 1)y = 0 be of the form y = uwv. Then a choice

u for which v satisfies v" + ' =0 1s

Options :

% VT
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Consider the system

dr 4"~y
% £ — 2y
then
Options :
1 & (z(t),y(t)) — (0,0)as t —+ o0

2 ® [’UJ’{J’H}] — (oo, 00) as t — 00

3 % (z(t),y(t)) = (0,00) as t = oo

4 % (z(t), y(t)) — (00,0) as t — o
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- , o ' g 1
Let y be a non-trivial solution of z%y” + =3’ + (,r_'2 — T) y = 0 then
Options:

1. % The distance between two successive zeros i1s more than m

. ! ) Vs
The distance between two successive zeros 1s less than S
2. % 4



The distance between two successive zeros 1s m

The distance between two sucecessive zeros tends to zero as ¥ — o0
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Let G(x, &) be a Green function of the BVP

p(x)y" + q(z)y’ +r(z)y = s(x)
on [a, b, y(a) = y(b) = 0. Then
Options :

Gz, £) 1s discontinuous on = = §

, & G(z.8) £ G(& )

3 ¢ The corresponding homogeneous BVP equation has only a trivial solution

4 % G(z, £) need not be unique
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A partical 15 constrained to move two dimensionally on a smooth plane making an angle
ov to the horizontal plane. Let z—axis be the line common to inclined plane and horizontal
plane. Let a line om nclined plane which 1s perpendicular to z— axis be y—axis. Then
Lagrangian 1s

Note: For this question, discrepancy is found in
question/answer. Full Marks is being awarded to

all candidates.

Options :
| son o oum gt g
—mlz” + Yy ) —mgysino
1. 2 L o
L, o o
—m(z~ + y~) — mgy cos o
2. 2 .
1 .5, .g -
—m(z~ + ) — mgrsina
.). .
3. =
l .2 .9 _
—m(z" + y~) — mgxrcos a
4, 2 ' '
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Consider the following statements.

T : 1 g\ . :
S1 : The transformation P = 3(;31 +¢%),Q = tan™" 1) is canonical.
2 p

Sy : The transformation P = gcotp. () = log ((—) sin ;r;) 1s canonical.
q
Then

Options :

1 & both 5 and S5 are true

5 % both Si and S5 are false

3 % Sy 1s true but Ss 1s false

“ 51 1s false but S5 1s true
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The Hamiltonian for the Lagrangian L(z, y) = 2% + fz? — gy is

Options :

= (p:r = 1”_:',.') = .f-rg
1% 8 g

) ) .

iy (;J_r + I—”) — fa?
> % g g
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r

Let ¢ be a solution of /r_eg'll"'“.;nrjt_} dt = sinx. Then
0

Options :
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The integral solution ¢{x) + A / sin(z)o(t) dt = f(x) has a solution when

0

Options :

| f(z) = sin(4x)

5 w [lz) = cos(4z)

3. % f(z) = zcos(4x)
flx) = xsin(4x)

4, %
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The number of solutions of the integral equation
ll.
TR 7 S T 3
olr) + 1 ° — 2xtep(t)dt =" — x
"1

1s



Note: For this question, discrepancy is found in
question/answer. Full Marks is being awarded to

all candidates.
Options :

1 0

3 counta bly infinite

4 uncountablely infinite
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Consider the following statements.

S} : If a functional is continuous at any function in the sense of 5% order proximity.
then it will be continuous in the sense of n® order proximity if n < 5 for
n € N.

Sy @ The functional has an extremum 1if and only if second variation of that func-
tional 1s zero.

Then

Options :

1 % both 5 and S5 are true



2 both 5, and 5, are false

3 % S 1s true but Ss 1s false

51 1s false but S5 1s true
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bn.
The functional / y2 da is

i

Options:

| continuous at every y € C ([a, b])

i continuous only aty = sinx

3 % continuous only at y = cos x

4 % notcontinuous atany y € C'([a, b])
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Area of the surface obtained by rotation of a given curve y = y(z),z € [a, b] about the
axis of abscissa 1s

Options :

b
27 /,g,.rv 1 +(y')2dx

1.4 @

fi

2m /,g,rg v 14+ (y)2de

Question Number : 111 Question Id : 27028216292 Question Type : MCQ Option Shuffling : No
Is Question Mandatory : No Calculator : None Response Time : N.A Think Time : N.A
Minimum Instruction Time : 0 Allowed Progression : Yes Number of Replay : 999 Play On
Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow Volume Control :

No
Correct Marks : 2 Wrong Marks : 0

For a distribution the first four moments about x = 4 are 0. 2. 0 and 11. Then 1ts fourth
central moment 15



Options :

1_\_‘f,ll

| ]

[ ]
-1
i a
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A teacher returns the corrected assignments of 10 students in a class. The probability for

none of the students receive their own assignments is

Note: For this question, discrepancy is found in
guestion/answer. Full Marks is being awarded to

all candidates.

Options :

r
2 k=]



10 | SN

- (-1)

01 1-%
il

0.468
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Let Uy, U, ... be independent Uniform [0. 1] random variables and let N= min{ n = 2
Up>Un1} 15 the index of the first uniform random variable that is larger than its immediate
predecessor, and M =mun{ n 2 1: Uy+Usr+ ... + Uy > 1} 15 the number of uniform random

varables sum to exceed 1. If N and M have the same probability distribution, then their
common mean E[M]=E[N] 1s

Options:

1

1.33 H
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Suppose that the amount of time one spends in a bank 1s exponentially distributed with
mean ten minutes. What 15 the probability that a customer will spend more than fifteen

minutes in the bank? What 1s the probability that a customer will spend more than fifteen
minutes in the bank given that she is still i the bank after ten minutes?

Options :

0.100, 0.500

1.%
5 % 0.120.0.514

3 ¢ 0.220, 0.604

4 % 0.327.0.784
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Let { Xy, n = 1} be a sequence of independent random variables with E [ Xx | = 1 and

V[Xe]=o; and B[ | Xk- P ] <o Vk=1,2,.... Let g = Y X, E[Sa= 3k, =p:V(Sa)

k=1 k=l

=Y ¢, = ¢ . The central limit theorem (CLT) applied for the sequence is



Options :

1. % Laplace CLT

> w Lindberg Levy CLT

3 % Lindberg Feller CLT

4. Liapunov CLT
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Let { Xy n = 1} be a sequence of independent and identically distributed random variables

1+4

with the density function f(x) = . fx=1,8> 1. The sequence

L
Options :

, converges in Probability

5 % converges in almost sure

converges in quadratic mean
3 %

does not converge in any above mode
4.+
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Among the following. which 15 a characteristic function

Options :

[1;1__'-'1-{]-1

1. %
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X followsU[0,12 JthenP[ | X -6 |=4]=

Options :

1 ¢ 0.75



0.3334

3 % 025

4 % 0.7776
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Iff(x)=Lhet™ o<x <o, i >0, u< o then its moment generating function is

Options :
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Let the random variables X and Y are 1.1.d. standard Cauchy variates, then the probability

density function of U=XY 15

Options :
2log |u
1 :r:{w:—l}
1
5 % T(l+u )
1 u
3. %
-1
4.% ©
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{x +p

The joint density function of the random variables X and Yis f(x.p)=4xpe™ ™7, x.y20.

Then the distribution of the random variable U= vx* + Y is f(u)=

Options :
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X;. X5, ... . X; be an 1.1.d. random vanables follows Weibull distribution then the
distribution of y = Min{Xj. X, ... . Xy} 18
Options :

1 w Pareto

5 % Beta distribution of first kind

3.« Weibull

4. % Lognormal
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Let yay < yp) < yg) be the order statistics of a random sample of size 3 drawn from an
exponential distribution with parameter 1. Then the distribution function of second ordered
statistics, f(yp) =

Options :

g 31 (1-¢7)

1.

T
31 e

3eM(1-e7)

31 e¥(1- )
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Let Tu and T'y are two tests satisfying the regulanty conditions. In the usual notation, the
Pitman's asymptotic relative efficiency. ARE [Ty, T'n] 15

Options :



% BT
y T
, % HI.I
i oa)
2 OEERT
i e
T
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Let X1. X. ... . Xu be a random sample from Uniform (6 -+. 6 + ). Consider the problem

of testing Ho: 8 =-1 against Hi: 8 = 1. Let Xq) 1s minimum order statistic. Reject Ho 1f X

> (), accept otherwise. which of the following 1s true
Options:
Power of test 1s 0, size of the test1s 0

1. %

5 % Power of test 15 0. size of the test 15 1

3 % Power of test 15 1. size of the test1s 0



4 Power of the test 1s 1. size of the test1s 1
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- i

Let ¢ = be a statistic and /. be the likelihood ratio eriteria. Then /=

S/~

Options:
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Let the random variables X and Y follows a Bi-variate normal distribution with parameters
(11, g, g1l o, p) . The vanance of conditional distribution of X/Y is

Options :

v 612[:1-;31}

. oP(1p)

3 % o1’ {l-pl}

4 % (1-p?) / o4®
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Let x1, x2, 3, x4, x5 be a random sample of size 5 drawn from a distribution with density

function f(x)=—e ° wherex. 0 = R. then the maximum likelihood estimate of 6 15
3
i

Options :

1.% *



Xl

3. v X3

x3)
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: . . : . 1
Given the probability density funetion f(x, 8) = ——————: -« <1x, 0 < =, the
[+ (x-8)"]

Cramer-Rao lower bound of variance of an unbiased estimator of 6 15
Options:

1
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Let x1, x2. ..., xn be an independent random sample of size ‘n’ drawn from one parameter
exponential family of distribution with density function f (x, @) where x. 8 € R. can be
expressed in the form f(x, 6) = exp{ alx) + b(8) + ¢(x). d(6) } then the variance of the

distribution 15
Options :

b'(8)
1. % a'(g)

b'(6)
d'(8)

b'(8)d"'8)—b"'(8)d'(8)
3 % [d"en°

B'(6)d"8)-b"'(8)d'(8)
[d'(6)]°
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Let vy =p + ai+ 3+ Blxy-x..) + & be the model used for analysis of covanance two way
classification, where yy indicates response, x; indicates observed covariate, 1 1s population
mean, o; indicating i® treatment effect. v indicating j® block effect and p indicating linear
regression coefficient. & 1s error term. then conditional regression sum of squares R(u. o, p

1= 0) 1n the vsual notation 13

Options :

1_-- Tj.j.' # [3 [Sx}' ) TE"—]

ny
1.+
y. | '
e B}_-}-—!- ﬁ [c_’.'-.‘. m Bx}']
ny
2. %
I.l. = .
— A B}'}" E; [5}'}' = B}T]
3 " HY

2 - [Sey= T

nv
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In intra block analysis of Balanced Incomplete Block Design, the variance of adjusted
treatment effect estimator 15

Options :



1k

1 % v
Av
_G-
2 % tk
ik 5
= o
s oY
3. %
tk :
—(k -1)o~
Av
4.9 "
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A 2* factorial experiment is conducted in three replicates. Treatment totals on three
replicates are: (1) = 28, (a) = 27. (b) = 25. (ab) = 26. (¢) = 22 . (ac) = 32. (bc) = 28 . (abc) =
32. The sum of squares due to the main effect A 1s

Options :

| % 14.00

19.65

8.17
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The confounded term in a 3? factorial design with three blocks in a replicate 1s, if the Blocks

are: Block-I: 00 11 22:

Options :

, » IAB)

, % J(AB)

3. % A

Block-I1: 02 10 21: Block-IIl: 01 12 20
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Consider a statistical model Yij = p+ ai + Bj + &j with o and Bj are random. Then the

. i 2
variance component, V(og") = are

Options :
2 [ E[MSB ] ¢’ 1|
= "
 w b-1  (v-1)b-1)|
[[,.3 o |
2 | E*[MSB ] 0] |
pERE + |
v b-1 (v-1)(&-1) |
2.
26
s x O-D2-D
ié_E:[ﬂﬁB] EH
z:"‘i v -1 (v—1)d-1) |
4.% )
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In probability proportional to size sampling. the variance of unbiased estimator. 1‘»-"[}:ﬁm ]1s

Options :




2. %
| R i
— :__ _}":
o T
3. @ im]
1 ';' |_ ¥ ",_‘-
P o ]
= 5 ol !
4 % (n=1)"
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Let Vi, Vi and Vo be the variances of the usual estimators under Sample random

sampling, proportional allocation and optimum allocation for a given sample size . If Ni 1s
large then

Options :

1 % V= Vprop = Vopt

1;'-"Fra.l.':f 'Tpmp = vnpt
T"r'rraa.l::lE rpm;:u 2 1i'~"'|:Apt

3. %

1'-"T]_';]_[:E 1'n"rp]_'.;j]j i 1il1"-.'|;1:E:|t
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- o T . -
Let x1. x2. ... X be a random sample from N(p. ¢°) where o~ 1s known. The 95% confidence

mterval for p1 15 given by =

Options :
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(x-1.645—+—. x-1.645—+)

2' 5 o e
(x -2.33-F=, x-233-F)

3. @ B S
(x-Z58-=. x-2.58-+)

4. F N W
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Identify the closed class i the following, based on the on the transition probability matrix

P. with the state space S. where $= {1,234} and P=
/2 0 1/2 0

Options :

{3,4)
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On any given day Mr. X 1s either Happy (H) . Sad (), or Pressure (P). If he 1s Happy today.
then he will be H. S, or P tomorrow with respective probabilities 0.5, 0.4, 0.1. If he 1s
feeling Sad today, then he will be H. S, or P tomorrow with probabilities 0.3, 0.4, 0.3, If he
15 Pressure today. then he will be H. S. or P tomorrow with probabilities 0.2, 0.3, 0.5. When
the mood of an individual 15 considered as three-state Markov chain, in the long run . what
proportion of time 1s the process in each of the three states?

Options :
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The stationary distribution 7 of three state Markov chain whose transition probability matrix

0 213 1/3|
318 1% 142

r 1
isP=: :
L1 2 1/2 UJ

Options :

1 (0.3 0.4 0.3)

(0.0 0.8 0.2)
2. %



(0.1 0.5 0.4)

(0.4 04 0.2)
4. ®
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The variance of Mann-Whitney U-statistic 1s

Options :
n,o,
1. % 2
(n,+n,+1)
2 % 12
nnn +n, +1)
3.v 12

oo, (@ +a,+1)

12n
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Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow Volume Control :
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When the total number of runs of n = nyny objects , n; of type 1 and ny of type 2 in a random
sample, the probability distribution of R. f(r) when '’ 1s even, 1s

Options:
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The optimal solution to the linear programming problem Maximize Z = 3X; + 2 X; subject

to the constramts; 2X1 + X222 : 31 +4X212and X1. X220 15

Options :



no solution

“ unbounded solution

optimal solution with Z =4

psedo-optimal solution with Z=4
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A company desires to transport cement from its three plants Py, Py, P3 to three depots Dy,
Dy, Di. The quantities produced at plants and demand at depots and respective

transportation costs i Rs, Per ton are as follows.

Di | D2 | D3 | Availability
Pi 7 3 4 2
P 2 1 3 3
P 3 4 6 5
Demand | 4 1 5

Optimum basic feasible solution to the transportation problem is

Options :
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The probability that sequential probability ratio test does not terminate at all 1s

Options :

1. % 1

Question Number : 147 Question Id : 27028216328 Question Type : MCQ Option Shuffling : No
Is Question Mandatory : No Calculator : None Response Time : N.A Think Time : N.A
Minimum Instruction Time : 0 Allowed Progression : Yes Number of Replay : 999 Play On
Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow Volume Control :

No

Correct Marks : 2 Wrong Marks : 0



If o5 1= L. 2, .. p are the elements and iy, 23 ... Ap are the egen values of the variance-
covartance matrnix Y. then the proporti f vartanc lained by the i® principal
¢ x ¥ proportion of variance explamned by the i principa

component is

Options :
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A stereo hi-fi system will function if the three components (i) Speaker Cy (i) Record
changer C; (11) Amplifier C; are functioning. But. the system was built with multiple copies
of components. two speakers and two record changers. The probability for functioning,
speaker. record changer and amplifier are 0.4, 0.6 and 0.8 respectively. The Reliability for
the system functioning 1s

Options :

1. 0.430

0.192

0.768

0.046
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Let T have exponential distribution F(t) = 1- ¢ fot t20. The conditional survival

probability P[T > t+x / T = t] =

Options:

1 % 1- e-.’r.r-:
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k: ) : : = 3
Let XU and X be two multivariate random samples drawn respectively from Np(u™¥, I)
and Np(u®. T). Then Mahalanobis squared distance between two multivariate normal
populations 1s

Options :
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