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Questioning skill in teaching 1s most useful mn
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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
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Most of the students listening carefully

. rersnod doeten (38 dHto
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Pin drop silence in the classroom
#5158 Kos® 58 dYao

Students asking relevant questions
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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

5 % STERETE (DELES) S5 ogTEEbd

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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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
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Experimental research
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Action research
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|ErEnE B8 Sirenbsies

SHI'VE}" research
50 H08%ss

Question Number : 7 Question Id : 27028216338 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

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

Japan’'s defeat

2. F E'gofs é..zﬂ:.‘;l)

Netaji's death
Sewred s0d00

Air crash

. D& DETAOO
4.



Sub-Section Number : 4

Sub-Section Id : 2702821200
Question Shuffling Allowed : Yes
Is Section Default? : null

Question Number : 16 Question Id : 27028216348 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

‘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
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Katz and Kahn
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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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(A) c20003) (R) ausIp 2B (R), (A) (evve =Y QDA o6

(A) 1s true, but (R) 1s false
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(A) 1s false. but (R) 1s true
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Communication 1s not
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Match the items in the List — I with items in List —II according to the code given below:
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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
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AR DTE3S %o AABI) 0 (o569 E50
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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.
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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)
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(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
~ o N S )
o Faodd mops: 5. 10, 17, 26, 37.

Options :

Question Number : 28 Question Id : 27028216360 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

The odd one among the following letters 1s

o £ -
2y Py oo o e o BV O SxE g Ty g R
(SO0 T cdIed]), 2uS OEre ) &S O 20

Options :



2. % VW

D

v TV

Question Number : 29 Question Id : 27028216361 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 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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In which school the number of girls who failed the highest
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Out of total number of boys in the given schools. pass percentage of boys 1s (nearest)

23305 TETOSD Do arend Do, sads THONS rend TS0 (SEET)

Options :

| @ 7859

76.67

Question Number : 34 Question Id : 27028216367 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

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.
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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
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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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1 and 111
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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
[roseR) Stk b Dond

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 ?
8 Froins - ©8¥ B¥0D grrtEn SBomin?
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Farm policies
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Fertilizer usage
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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
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Most prominent role of a teacher in higher education
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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.
g wN5T°e @otDertnen oo

Question Number : 50 Question Id : 27028216383 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

Assessment and accreditation of all technical institutions is in the jurisdiction of
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: ) i L 3 3 .
The equation of a surface of revolution is Z = = [-x% + 5}?2. The unit vector normal to
&

the surface at the point P( ‘E 0.1) 1.
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The solutions to the differential equation ﬁ il
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circles with different radu

straight lines with different slopes

circles with different centres

straight lines with different intercepts
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For an n x n matrix. if all the elements are equal to one, then
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all eigen values are equal to zero.

all eigen values are equal to one.

the eigen values are 1.2.......... .

one eigen value is equal to n, and remaining all are equal to zero.
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A 3 x 3 matrix of trace 15 11, and its determinant is 36. If the eigen values of the matrix are
all known to be positive integers. then the largest eigen value of the matrix is
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Pyu(x) 1s the Legendre’s polynomial of order ‘n’, the value of %Pl (x) + EPg (x) is
Options :
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The Laplace transform of e™* Sin 4t is
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The sum of the infinite sertes 1 — = +
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If ‘P’ 1s the mean of a Poisson distribution. the standard deviation 1s given by
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If the motion of a particle 15 deseribed by x = 5 cos(8nt), y = 5 sin(8nt) and z = 5t. then
trajectory of the particle 15

Options :

circular

elliptical
2. %

helieal
3. %
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Match the following for a rotating rigid body

1. Spherical top (i) L=L#L

2. Asymmetric top (11) k=Iyand ;=0

3. Symmetrical top (1) =L =1

4. Rotator (v) zly=L;
Options:

(1-ii) (2-iv) (3-if) (4-0)

1.

(1-iv) (2-ii) (3-iii) (4-i)
2_ 2

(1-iv) (2-1) (3-ii) (4-ii)
3. %

g o (1) (2-v) (3-1) (4-if)
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Consider an object moving with a velocity ¥ in a frame which rotates with a constant
& —3 . i 2 - . " .
angular velocity @ . The Coriolis force expertenced by the object 15

Options :

_— along the direction of ¥

along the direction of ®

2.
always directed towards the axis of rotation
perpendicular to both ¥ and @
4.
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A bead of mass ‘m’ 15 sliding on a uniformly rotating string mnclined at an angle ‘6" with
respect to the x-axis. The equation of motion of the bead 1s

Options :

2

1 % mf+mre” +mg sinot

g 7 .
2 ® myr —mro -mg st



i 7 ‘
3 % mr + mrm” - mg si1ncot

s 7 .
mr — mro” T Iimg Ssinot
4. & )
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A dynamical system with two generalized coordinates q1 and g2 has Lagrangian.
ity a ) . .

L=g,"+ g, . If p; and p; are the corresponding generalized momenta.

then the Hamiltonian 1s

Options :

(pf'l'p%j
1.¢ :

S
d1+ 93 -
(2
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A particle of mass ‘m’ is in a potential is given by V(x) = Ekxz g where k and £ are
X

positive constants, If the particle 15 shghtly displaced from its equilibrium position it
undergoes a simple harmonic oscillation. then the time period of oscillation 1s

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

all candidates.

Options :

PRy TR [
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A rod is moving with a speed of 0.8c in a direction at 60° to its own length. The percentage
contraction in the length of the rod 1s

Options:

6%
1. %
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In an observer’s rest frame. a particle 18 moving towards the observer with an energy E and
momentum ‘P’. The energy of the particle in another frame moving in the same direction
as particle moves with a constant veloeity v 1s (¢ 1s the velocity of light in vacuum)

Options:

E+vP
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A steady current m a straight conducting wire produces a surface charge on it. Let En and
Eout be the magnitudes of the electric fields just inside and just outside the wire,
respectively, Which of the following statements 1s true?

Options :

1 % Eout 1s equal to Ein

5> Eout 1s always greater than Ein

Eout 15 always smaller than Ejy

4% Eout could be greater or smaller than Ej
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If the electrostatic potential at a point (x.y) is given by V = (2x+4y) volts, the electrostatic
energy density at that point 1s

Options :

ésn (lx-—ly’}j Jm’
1. %

20 g0 J/'m’
E

2.
3 @ 1080 Jm’

L s0(2x+4y)? T/m’
4 5 €0 (2x7 v)©- J/m
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A ring of radius ‘R’ carries a linear charge density ‘4", If 1t 1s rotating with angular speed

‘@, then the magnetic field at its centre 1s

Options :

LI0AC/ T
1. %

3pore/2



3 % Juoio/m

LoAe/ 2
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From the following statements, choose the correct option(s) about a perfect conductor.

(1) the conductor has an equipotential surface.
(11) net charge resides only on the surface of conductor
(111) just outside the conductor. the electric field is always perpendicular to its surface

Options :
“ (1) and (11) only

1.

> % (11) and (111) only

- (1) and (111) only

4. (1). (11) and (111)
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- - *, 1 - ' ' - .t '
If a force F is derivable from the potential function V(r), where ‘r’ 1s the distance from the
origin. then it follows that

Options:

N7

|
{lrl}
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If scalar potential ¢(x.t) = 0 and vector potential JT(Z, t) = tzi, then the electric field
E (z.t) and magnetic field B (z.t) are.

Options :

E =zi andﬁ;—tj



—_

E ==—z] a11dF=tj
3. %

F=—gf andg;—tj
4. %
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The mtrinsic impedance of a lossy dielectric medium 1s given by
Options :

( JwE )1_.]

T+ e

- Jep 102
{'ﬂ'+_,f£u6)

e B

3, ® o+ jwe

)

4. % T+ jibE
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The maximum electric field at a point near a high frequency transmitter is 10* V/m. The
maximum magnetic flux density at the point 1s

Options :

33.3mT
1. %

3.33uT
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The black body spectrum of two objects such that its radiant intensities are maximum at
the wavelengths of 100 nm and 400 nm, respectively. The ratio of power emitted per unit
area of two objects 1s

Options :

4
1. %

16
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A wave 1s moving in a medium with the angular frequency o and the wave number k
. & | P ¢ . Ty W =

which are related by ©° = (00" + ¢’k”), where, ¢ and oo are constants. The product of

group and phase velocities 1

Options :
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If a particle 1s moving in a two dimensional potential well given by,
Vixy)=0, 0<x<Land0<y<2L

= w0, elsewhere then, the ground state energy of the
particle 1s

Options :
2h®
gmlL2
1.
She

2. % 12mlL2

Sh2
3. ¢ 32mlL2

pi2
lamL?
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Consider a free electron (¢), a proton (p) both have same energy. If i and P represent
wavelength and momentum. respectively, then which of the following statements 15 true?

Options:

1 % fug — f.]j Hl-.l.(l PE — PP



he < hpand Pe > Pp

2. %

he = hpand P> Pp
3. ®

he > hpand Pe < Pp
4.
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Which of the following relations 1s/are true for Pauli matrices ox. oy and oz

o ' o, ]
(1) oxr toy tor =1
1:11} OxOy T Oy0z = 0
(111) GxOy = 10z
(1v) [ox. oy] = 210z
Options :
1. % (1). (i1). and (111) only

(]-j Ul} ﬂll[:l (]_1;] in}.—
2. %

(1). (111). and (1v) only

4 v All
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" . Jetly
If Jx, Jy and J; are total angular momentum operators, then the eigen values of the operator o

Options :
- V1
s { e
2.4 =V
+3
3, #
0
4. ®
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The operator (— - x)( — + x) is equal t

1€ operator (dx -x)( = X) 1s equal to
Options :

1. %
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The binding energy of an electron in the ground state of a He™ ion 1s

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

all candidates.

Options :

6.8 eV



13.6 eV

544 eV

108.8 eV
4.
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The degree of degeneracy of 3-dimensional harmonic oscillator 1s

Options :

l A S
= (n+
: (n+1)

51 (n+1)(n+2)

% (2n+1)(20+2)

(2n+1)(n+2)
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. The mms velocity of hydrogen will be double of its value at NTP. If pressure remains
unchanged, the temperature will be

Options :

819 °C

2. % 109 9%

3 % 1162°C

4 % 1220°C
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Two gases having molecular diameters di and d2 and mean free paths 41 and 72,
respectively. are trapped separately n 1dentical contamers. If dy = 4d;. then the ratio of two
mean free paths is

Options :

2
1. %



a.v16
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The numerical value of the slope of an 1soenthalpic curve at any point on a T-P diagram 1s called
Options :
1. % Joule coefficient

5 % Vander Waal's constant

3 % Viral coefficient

4 Joule-Kelvin coefficient
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Which of the following relations 1s INCORRECT for thermodynamic variable?

Options :

. éP i
. Tds=C,dT+T (ﬁ)y dv

Tds = CpdT - T () dP

2 %®
dF=-SdT+PdV
3.
dG=-SdT +V dP
4. %
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Consider a diatomic molecule with an infinite number of equally spaced non-degenerate
levels. The spacing between any two adjacent levels is *g’ and the ground state energy is
zero. What 1s the single particle partition function *Z'?

Options :
1
&= | gt/KBT
1. %
- 1
o 1—_g2E/KgT



Question Number : 89 Question Id

: 27028216422 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

i , 9 «
The heat capacity Cy = oT + BT as a function of temperature, where o and P are constants.

The entropy at constant volume is

Options:

oT +2pT2
1. % 2

oT +§QT3
2.

~aT +-pT’
3_ )

oT + BT-
4. %
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When the temperature of a black body is doubled. the maximum value of its spectral energy
density with respect to that at initial temperature would become

Options :
8 times
> times
2. 8
16 times
3.

.
— times
16
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The isothermal compressibility (k1) for a ‘n’ moles of an ideal gas 1s
Options :

1
1.% P
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In a P-N junction. the dopant concentration on the p-side is higher than that on the n-side. If
the junction is unbiased. which of the following statements 1s/are correct?
(1) The width of the depletion layer 1s larger on the n-side
(11) At thermal cqulllbnmn the Fermi ener gy 15 higher on the p-51de
(111) In the depletion region. number of negative charges per unit area on the p-side 1s
equal to number of positive charges per unit area on the n-side.
(iv) The value of the built-in po’rentm] barrier dependent on the dopant concentration

Options :

(1). (11), and (111) only
1. %

(1). (111). and (1v) only

(11). (111). and (iv) only



“ (1). (11). (111). and (1v)
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For using a transistor as an amplifier. choose the correct option regarding the resistances
of base-emitter (Rag) and base-collector (Rac) junctions

Options:

1. % Very high Rpg and very low Rac

Very low Rgg and very low Rac
2. ®

Very low Rgg and very high Rac

. Very high Rgg and very high Rpe
- y hig £

Question Number : 94 Question Id : 27028216427 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

. - e . . . oy i, v '
The power density of mcident light on a solar cell 15 100 mW/em®, Its short circuit current
2, i 3 : : ; ¥ i
density 1s 30 mA/em” and the open circuit voltage 1s 0.7 V. If the fill factor of the Solar cell
decreases from 0.8 to 0.5. then the decrease in the percentage of efficiency is from



Options :

42.0to 24.2

34610 18.8
2. %

24.6to0 12.5
E

16.8 to 10.5
L
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An LED operates at 1.5 V and 5 mA mn forward bias. Assuming external efficiency of
LED as 80%. how many photons are emitted per second?

Options :

5.2x 1016

1.5 x 1016

2.5x 1016



S x 1016
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Which of the following 1s an INCORRECT Boolean expression?
Options :

PQ+PQ=0Q

, s PTOE+Q =P

, « (POR+PQR+ PQR +POR)=Q
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If P and Q are the inputs, then which of the following gates represent the Boolean
expression P + PQ?

Options :

AND

NAND

NOT

4 v OR
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The voltage resolution of a 12-bit digital to analog converter. whose output varies from
-10Vio+10 Vs

Options :

24 mV

5 o 48 mV

0.6 mV
A



-

# 20mV

Question Number : 99 Question Id : 27028216432 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 one of the mputs of a J-K flip-flop 1s high and the other is low, then the outputs @ and Q

Options :

toggle and the circuit acts like a T flip-flop

5 % are opposite to the inputs

3 % are both high

tollow the mnputs and the circuit acts like an R-S tlip-tlop.

Question Number : 100 Question Id : 27028216433 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

Proportional error 1s an example of

Options:



indeterminate error

1. %
determinate error
2. %
absolute error
3 %

4 # relative error
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The number of independent components of an antisyymetric tensor Ay with indices 1 and |
running from 1 to 413

Options :

4. % 10
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The one dimensional heat flow equation 1s

Options :

2. F
I _ g2y
3 & O A2
a?y L2 a*y
. atz a2
)
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An 1sotropic tensor of components

Options :

1 % remains unchanged under a translation of the axis



> « remains unchanged under a rotation of the axis

3. # changes under a rotation of the axis

4 % All of the above
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Which of the following is/are correct?

(1) If every element of a group has its own inverse. then group must be abelian
(11) A group of even order has at least one element of order *2°

(111) The order of an element of an infinite group may be finite or infinite,

Options :

1 % (1) only correct

(11) and (111) only correct

(1) and (111) only correct

All are correct
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Match the following
1. Lagrange’s theorem (1) every finite group is isomorphic to 1fs permutation group

2. Cayley thoerm (11) each element of a group can be expressed as some integral power of ‘1’
3. Cyclic group 111) orders of the each sub-group of a finite group 1s a divisor of
the group.

Options :

(1) (24) (3-id)

, s (1) Qi) (3-i)

(1-ii) (2-1) (3-iii)

(1-iif) (2-i1) (3-0)
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Match the following

1. Newton-Raphson method (1) method of linear interpolation

2. Regula-Falsi method (1) solving of ordinary differential equation
3. Simpson’s rule (111) method of tangents

4. Runge-Kutta method (1v) numerical integration

Options :



e (1) (i) (3-iv) (4-iD)

o % (1-1m1) (2-1) (3-11) (4-1v)

(1-1) (2-111) (3-11) (4-1v)

(1-iif) (2-1) (3-iv) (4-ii)
4,
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Match the various phase trajectory motions with their singular points

1. Vortex point (1) Phase trajectory of an over damped oscillatory motion
2. Saddle point (11) Phase trajectory of an under damped oscillatory motion
3. Focal point (111) Phase trajectory of linear harmonic oscillatory motion
4. Nodal point (1v) Phase trajectory of an aperiodic motion

Options :

1.9
(L-111) (2-11) (3-1v) (4-1)

2. %

(1-1v) (2-11) (3-1) (4-111)
3 %



(1-i) (2-iv) (3-i) (4-iii)
e
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Time period (T) of a non-linear simple harmonic oscillator for relatively small amplitude 1s

Options:

2
T=2[1+2]
T, 16

1. =
_ 5
T="To[l+-2]
2. %
_ 1, 68
T_TD[ m]
3.
HE
T:Tu[l_lz]
4, %
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If the Poisson bracket [x. p] = -1. then the Poisson bracket [x™+p. p] is

Options :
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Let (p. q) and (P. Q) be two pairs of canonical variables. fQ=q+4cp. P=q+2p1is
canonical, then the value of the constant ‘¢’ 1s

Options :

-
s

=



e | =
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The action variables for the Sommerfield-Wilson’s rule of quantization 1s (Here. mx = 1.2.3....)

Options :

=¢ pp dq =nih

1. %

> % Te=$ @i APy =nyh
3. ¢ h=¢prdg, =nch
4, % k= ¢ qi dpr =nych
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If e, =26 and o = 3 x 10 mho. then the relaxation time for ethyl alcohol 1s

Options :

0.767x 10° S
1.4

4 o
, % 8:66x10%S

76.7x 10° S

86.6x 10* S
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The complex permittivity of the medium 1s
Options :

(cHje/m)
1. %

(e-je0/ @)

(e-ca/y)



(e-10/®)
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The mput impedance (Zin) of a quarter wavelength transmission line 1s (Zc 1s characteristic
mmpedance and 71 1s load impedance)

Options :

Zc ZI_

Z271

72172

. 7147,

Question Number : 115 Question Id : 27028216448 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 a particle of rest mass mo 1s to be accelerated such that its mass quadruples 1ts real
mass. then the required speed 1s

Options :

V15
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The cut-off frequency for TM-mode 1s

Options :




-

3 % 42
e M., 5 ni, 5
s L Rl 6
4. %
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In the scattering of particles. the first Born approximation 1s valid for
Options :

large incident energies and strong scattering potentials

small incident energies and weak scattering potentials

small incident energies and strong scattering potentials
3 %

large mcident energies and weak scattering potentials
4.
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The condition of validity for the WKB method is

Options :
| dr_[xj | e
Cde !
1.4
di (x) | 5
2. % Uodx '
di(x)| _ 1
3 % dx
di. (x)
dx S
4, %
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The total inelastic scattering cross section 1s

Options :

o =;;—'i Yizo(21 + 1)[1 — 5,(k)]

’I_bé

o= Tizo(@l + D1+ 7,(0)]



3w O Zino@l+ DI = 7 ()]

o= TiZo(2l + DL+ 7 ()]
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Match the following and choose correct answer

(1) Klemn-Gordon equation (1) an unoccupied state of negative energy
(2) Dirac equation (11) particle of zero spin
(3) positron (111) existence of anti-particle

Options:

(1-1) (2-11) (3-111)
5 % (1-11) (2-1) (3-111)
(1-1) (2-111) (3-11)

3. %

4. (1-11) (2-111) (3-1)
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According to Dirac’s theory, the Hamiltonian is
Options :

H=ca.p + pmgc

1. %
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Covariant form of Dirac’s equation 1s

Options :




~ + e ==
1 xp B Lr
&ur MpC
&x - ﬁz =10
3. % i
Sl mMgcC
. =0
Y ey h
4, % '
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The pressure of a non-relativistic free Fernu gas m three-dimensions depends on the

density of fermions ‘n’ as (at T=0K)

Options :

I11:3

1. %
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The density of bosons 1n the ground state for T < T, 1s

Options :

)= pf1 — (1)1/2

1 = P(D=pll-C)"]

po(T) = p[1 - ()2
Te

po(T) = p[1+ () 7]
Te

po(T) = p[1 + LT—C.}E'”]
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Match the type of material with magnetic susceptibilities

0 i (N
(1) Para magnetic (1) y=
o £ £ g
. o i
(2) Ferro magnetic (11) x =
e = e
s : i C
(3) Anfiferro magnetic (1) ¥ = =

Options :



(1-1) (2-id) (3-ii)

(1-iii) (2-ii) (3-i)

2. %
(1-ii1) (2-1) (3-11)
3 ) (2-1) (3-11)
(1-1) (2-iii) (3-ii)
4 1-1) (2-111) (3-11)
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The coetficient of diffusion (D) depends on parameters P and T as

Options :
B a P! & T"
1.¢

DaP & T

DaP?ET

D o P17 & T2
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A white-dwarf star 15 thought to constitute a degenerate electron gas system at a uniform
temperature much below the Fermi temperature. Calculate the electron density for which
the Fermi momentum 1s one-tenth of the electron rest mass.

Options :

28x10%m?
1. %

58x10°m?

8.6 % 10° m~

4. % 1.0x107m?
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The normal equations for a straight line v = ax+b are

Options :



Yy=a¥x +nb and ¥xy=a¥x + by

1. %
i Ty g
5 % Zy=aXx +nb and Ixy=aXx +bIy
Ty=aZXx +nb and Ixy=alx’+bIx
3.
I 2
4 % Zy=aXx +nb and Exy=aXx" +bixy
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Match the following

1. Capacitive transducer (1) Crystalline material

2. Electro mechanical (11) magnetic coupling

. piczo-clectric (111) motion transducer

.. LNIDT (1v) displacement sensitive

B

Options :

,  (9) (24 (3-D) (i)

(1-iv) (2-iii) (3-1) (4-ii)
3. %



(1-11) (2-1v) (3-1) (4-111)

4. ®
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The effective resistance of a coil at high frequencies 1s more than its DC resistance

on account of
(1) proxmmity effect
(111) skin effect

Options:

| (1). (11) and (111) only

(1). (111). and (1v) only
2. #

(1). (11). and (1v) only

(1). (11), (111). and (1v)
4. %

(11) eddy current losses
(1v) Joule's effect
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The horizontal amplifier should be designed for

Options :

1 % high amplitude signals with a fast rise time

5> % low amplitude signals with a fast rise time

3 ¢ high amplitude signals with a slow rise time

4 % high frequency signals with a fast rise time
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Which of the following gates can be used as parity checker?
Options :

1 % OR gate

NOR gate

3 ¢ XOR gate

4. % AND gate
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The power can be controlled in a circuit by

Options :

controlling the current level in the circuit

controlling the voltage applied to load

3 % using pulse modulation of power

4 All of the above
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A sodium atom in the first exited 3p states has a life time of 16 ns for returning to the
ground 3s state. The corresponding line width of the transition 1s

Options:

1.89 x 10° Hz

1. %



2.52x 10" Hz

2_ w

6.25x 10’ Hz
3. v

R x 10° Hz
4. %
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Hypothetically. the electron spin 1s 3/2 mstead of 2. What will be the electronic
contfiguration for an element with atomic number Z = 57

Options :

¥ 3|
15?242 2p!

2 is*2s

1s3 26! 11}1

1s Epl
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The rotational spectrum of a diatomic molecule shows equilibrium lines with spacing 30
cm’. The position of the first Stokes line in the rotational Raman spectrum is

Options:

30 em’!

60 em!

80 em!

90 em™
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The molecule 01 will be shown by

Options :

Raman active only
1. %



5 % Infrared active and NMR active

3 ¥ Eaman active and NMR active

NMR active only
4, %
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If a laser wavelength 740 nm has coherence length 12 km. then the spectral width 1s

Options :

45x10%m

45 x 106 m

» 045x10%%m

0.045x10%m

Question Number : 139 Question Id : 27028216472 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

The stimulating radiation in a laser system 1s
Options :

an electromagnetic wave of suitable frequency with any phase

an electromagnetic wave of any frequency with suitable phase
2 %

3 % Aan electromagnetic wave of any frequency with any phase

any wave with suitable frequency
4. %
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Match the following crystal structures with packing fractions

1. Simple cubic structure (1) 34%
2. Body centred cubic structure (11) 52%
3. Face centred cubic structure (111) 68%
4. Diamond (1v) 74%
Options :

_— (1-1) (2-111) (3-1v) (4-11)



(1-ii) (2-iv) (3-iii) (4-0)

2. %
3 % (1-1) (2=1v) (3-111) (4-11)

(1-11) (2-111) (3-1v) (4-1)
4. &
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X-rays of wavelength 1 A are incident on a simple cubic erystal. The first order Bragg’s
reflection from plane (311) occurs at an angle of 30° from the plane. The lattice
parameters of the crystal 1s

Options :

V3 A
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One dimensional array of atoms having lattice constant ‘a” and length ‘L. the energy
dispersion (E-k) relation for electrons 1s E = Eg - 2ycos(ka), where Ep and v are constants,
and k 1s the wave vector. The effective mass of an electron is

Options :
2h2

1 % afCos(ka)
hz

> 2a%Cos(ka)
2h?

3 % ma?5in(ka)
ﬁz

4. % 2m25in(ka)
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lin and pip are the electron and hole mobility. respectively of a doped semiconductor and
its intrinsic carrier density 1s ni. The hole concentration ‘p” for which the conductivity is
mimmum at a given temperature 13

Options :

. p
T 2
= If!'l'i'il

Ll
ni V(-2)
l!.n

n; V()
I.l.p

i
1 (u—”)
Hp
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A super conductor has a critical temperature of 4.7 K at zero magnetic field and a critical
magnetic field of 0.03 Tesla. The critical field at 2 K 15

Options :

1. % 247x102T

247x102 T



1.35x 102 T
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The strain energy per umit length of Serew dislocation 1s (G 1s shear modulus and b 1s
Burgers vector)

Note: For this question, discrepancy is found in

guestion/answer. Full Marks is being awarded to

all candidates.

Options :

E5 H= Gb‘l

E.=G%

E; = G/b’
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If me, myp and my are the rest masses of electron. proton and hydrogen atom respectively.
in the ground state (with energy -13.6 V). then which of the following 15 exactly true? (¢
is the speed of light in free space)

Options :

My = Mip T Mile

1. =
13.6 eV
my = Mp + e -
2.9
13.6 oV
my = mp + me T =
3. ® cs
. 136 eV
myg = mlp T Me =
4, =
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1 . .
The stable nucleus that has E—Td radius of 1%°0s nucleus is

Options :

‘He

'Li

1—1}:

150
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In the B-decay of neutron n — p + & + 1. the anti-neutrino v, escapes from detection. Its
existence 15 inferred from the measurement of

Options :

| % Aasymmetry of electrons

5 % helicity distribution of electrons

3 % angular distribution of electrons



4 cnergy distribution of electrons
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The first three energy levels of 2*Theo, spin-parity and energies are (07, 0 keV). (27, 57.5
keV)) and (47, 187 keV). The expected spin-parity and energy of the next level are

Options :

(67, 362.7 keV)

1. %

(6%, 372.7 keV)

2. %

(67, 392.7 keV)
3. v

(6%, 412.7 keV)
4. %
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Which of the following statements is not true in case of nuclear forces?



Options :

| % velocity dependent

spin independent
2. ¢

charge independent

short range

4. %



