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1. The Question Paper consists of two parts : Part-I
is compulsory of 50 questions (Q.No. 1 to 50) and
Part-II Subject-wise of 100 questions (Q.No. 51 to
150).

2. Please write your entries like Roll No., Question
Booklet No. and Subject Code etc. very carefully and
fill the relevant circles on the OMR Answer Sheet.

3. For filling the OMR Answer Sheet and darkening the
circle use Blue/Black Ball Point Pen only.

4. Answer all questions. There will be no negative
marking.

5. Each question carries 02 (two) marks.

6. Each question has four alternative responses marked
serially as 1, 2, 3, 4. You have to darken only one
circle or bubble indicating the correct answer on the
Answer Sheet using Blue/Black Ball Point Pen.

7. Only one answer is to be given for each question. If
more than one answers are marked, it would be
treated as wrong answer. A wrong answer means an
incorrect answer or more than one answers for any
question. Leaving all the relevant circles or bubbles
of any question blank will not be considered as wrong
answer.

8. If there is any sort of ambiguity/ mistake either of
printing or factual nature then out of Hindi and
English Versions of the question, the English Version
will be treated as standard.

9. In case of missing pages, missing questions or any
kind of printing discrepancy / defect in Question
Booklet, candidates put their objections to invigilator
within 5 minutes and obtain another Question
Booklet.
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Part—1 /90T -1

Which of the following is the correct
sequence of levels of teaching ?

(1) Reflective, Understanding, Memory
(2) Understanding, Memory, Reflective
(3) Memory, Understanding, Reflective
(4) Memory, Reflective, Understanding

‘Cone of Experience’ related to teaching
and learning was proposed by :

(1) Edgar Dale
(2) B.S. Bloom
(3) John Dewey
(4) Frobel

According to Morrison, which of the
following steps are included under the
(Understanding Syntax) model of
teaching ?

(1) Exploration

(2) Presentation

(3) Generalization

(4) Both Exploration and Presentation

Which among the following is advantage

of Choice Based Credit System (CBCS)
?

(1) Shift in focus from the teacher
centric to student centric education.

(2) Give new information in class.

(3) It promotes E-learning.

(4) Helping

syllabus on time.

teachers to complete

1.

TRreqor o Tl o1 wEl rgehe Frfeiaa 4 @
FTATE 2

(1) e, s, wia

(2) =y, Wfa, Faeta

(3) W, ary, faefia

(4) wfa, Faefia, s

fRretor 3fiT srferms @ weiferd “srver 1 2
ﬁmmﬁa%mwm;

(1) TSRA

(2) stum. sem

(3) S et

(4) ShIsIet

ARE % AER, Fefafed # @ w9 @
AT R (@ G e gfoae &
=i wftafera feram mam g 2

(1) st=mor

(2) STETRTT

(3) HHET=RIT

(4) ST F=I0T ST TR

freferiiae & & s a1 forrey st shige

feew (CBCS) AT ® 2

(1) Treres fsa & SE-hi-ga e it
3R 5 |

(2) HETH T THRRT ST |

(3) IE S-AT R FQET AT |

(4) Rrerhi =i qTesHT THT T U0 HA H
Hag T |
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SWAYAM is a programme initiated by

(1) National Council of Educational
Research and Training

(2) University Grant Commission

(3) Government of India

(4) Indira Gandhi National Open
University

In research, SPSS is commonly used for

data analysis. What does SPSS stand for ?

(1) Statistical Package for the Social
Sciences

(2) Statistical Programme for Social
Surveys

(3) Social Package for Statistical
Studies

(4) Systematic Programme for Social
Statistics

A researcher derives a hypothesis from an
existing theory and then tests it through
systematic observation. Which research
approach is illustrated in this case ?

(1) Inductive approach

(2) Deductive approach

(3) Empirical approach

(4) Retrodictive approach

Which of the following is first step to
start the Research Process ?

(1) Survey of related literature
(2) Identification of the problem
(3) To find the solution of the problem

(4) Selecting the data gathering
methods and techniques

Which of the following sampling
techniques is also known as

T (SWAYAM) FEHA 39 ST 3T
IEZIRIDINS

(1) T Qiferes STEem S SR aieg
(2) Tt SIHeM @A

(3) 9RA THR

(4) 3t e asdh ek feraformmer™

HTHEM § SPSS T AT HHI: HATeheT
forsrooT o foTg forarm ST & | SPSS &1 ot
FIHTE?

(1) Tfefesa Yo B g TINTeT ATEH
(2) Tfefewa T wR Aere Tos

(3) T Yeohet BR T fefesat weis

(4) Taenfes Tom wi A wifesm

Teh ehal R foremm fargia & afteedan
Fftia ar & 3R T syafted Staetie &
AT T IFHT TeI0T T © | 39 Rufy o
S |1 0 ST TR Bl e 2

frafofaa o @ sier gfskam ooy & @t
T O FHTATE ?

(1) Graf-erd anfeeT T aaer

(2) UL T IEAH

(3) | H QAT o

(4) &t Hehetd St faifer o7t aehiehl 1 =

fAfafed & & &9 € gideee giat

‘Judgemental sampling’ ? “Fooferces wicrerer & off ST e @ 2
(1) Quota sampling (1) i (Quota) FfecrerrT
(2) Convenience sampling (2) gforeamgan gfa==
(3) Cluster sampling (3) ISTHER MIGERE]
(4) Purposive sampling (4) W T
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10. Ethical Norms in research do not involve
guidelines for :

(1) Copyright

(2) Data sharing policy
(3) Thesis format

(4) Patenting policy

Read the following passage and answer the
five questions given below :

India is a treasure trove of culture, developed
over thousands of years and manifested in the
form of arts, works of literature, customs,
traditions, linguistic expressions, artefacts,
heritage sites, and more. Crores of people
around the world partake in, enjoy, and benefit
from this cultural wealth daily, in the form of
visiting India for tourism, experiencing Indian
hospitality, purchasing India's handicrafts and
handmade textiles, reading the classical
literature of India, practising yoga and
meditation, being inspired by Indian
philosophy, participating in India's unique
festivals, appreciating India's diverse music
and art, and watching Indian films, amongst
many other aspects. It is this cultural and
natural wealth that truly makes India,
"Incredible India", as per India's tourism
slogan. The preservation and promotion of
India's cultural wealth must be considered a
high priority for the country, as it is truly
important for the nation's identity as well as for
its economy.

11. The passage states that India’s culture
has been developed over :

(1) A few decades

(2) Hundreds of years
(3) Thousands of years
(4) The last century

10.  SFFEaH H Afoer wees o fewn-fes 3
MAT AL 2 -
(1) Sfaferenterer
(2) < AR AT
(3) IMY-Yaiey T T
(4) U HaEft fifer

ffaftad sgeee i afey iR = fog 7 uter
sraﬁswzﬂﬁq:

IR USRI T TS VISR § — ST &/ aut |
foreriira g1 & S 78T 1 el |ifelcae Fil,
Ufeiftes Ue Aienioe e o T gs §
ftaterd grar geTT T 2 | Rd o wHvT, YRt
AT b 1 FAIHT T, IR o G
FEANTCT Ud 81 ¥ o ST ohl G, T &
T A& ohl UeHT, JT U €41 ohT STATE LT,
I SRR | SR BT, WA o 3AJI cAerd
T W O, WA % Sfaerel @iia T s
TURAT AT SR AR TheH! i a@T 3 g
F AT & 5o ATeam @ g 9 o el T
ftfe 5& T foraa & aftuford 21 €, sue
IS 33T & 3T AT T9 hLd § | T wiwapfersh
Td UThfdeh HUET § S NG % 9ded TANH
HTHT WA i AEqe § “HJe™ | IR ST 2 |
R 1 39 FiEhideh HIGT T GL&I0T, Hae wd
O, 27 hY St TrAfHeRdT BT SeT it I8
ST T ITAH o HTH-ATY SHRT ST % T
ol SEd HEwUl 2 |

11.  3TTo3 AU, TRA hl HEHI foehierd 83
7
(1) %o =i H
(2) Speiawty
(3) TSI ot |
(4) Tl srasd &
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12.

13.

14.

Which of the following is NOT explicitly

mentioned in the passage as a way crores

of people in the world daily benefit from

or enjoy India’s cultural wealth ?

(1) Practising yoga and meditation

(2) Purchasing handicrafts and
handmade textiles

(3) Watching Indian films and
appreciating diverse music

(4) Investing in India’s stock market
trading platforms

In the opening sentence of the passage,

what does the word ‘manifest” imply about

the thousands of years of Indian culture ?

(1) The culture has remained an
abstract, historical concept that
cannot be easily observed.

(2) The culture has undergone a sudden,
unplanned development without
any historical continuity.

(3) The long span of history has
materialized nto concrete,
observable expressions such as art,
literature, and physical heritage sites.

(4) The culture is rapidly diminishing
and can now only be found within
historical records.

Assertion (A) : The preservation and
promotion of India’s cultural assets
must be treated as a high-priority
national objective.

Reason (R) : This cultural heritage not
only maintains the unique identity
of the nation but is also highly
critical in  strengthening the
country’s economic growth.

(1) Both (A) and (R) are true, and (R) is
the correct explanation of (A).

(2) Both (A) and (R) are true, but (R) is
not the correct explanation of (A).

(3) (A)is true, but (R) is false.

(4) (A)is false, but (R) is true.

12.

13.

14.

fFfaflad @ @ Tf=se W % 91 AW

T T o5 ShLIST AT G W Hieepideh

forTEra &1 3TTHE A 3TET AT 33H & Ty

ENERIRIRIDIN

(1) T & ST T ST SHEAT

(2) TERTET 3T Y U o FHUST hl TS

(3) WRdr foheni hl a@T SR aferet
G ohl TUREAT hAT

(4) 9RA & I TR A FHEwr Her

AT o Tec AT H Wh TR R168

T AT EERI oh ST INT o €eW § T

ffeard 2 2

(1) IR S&Fld T 3vd foem &, o
JTETT & ST T ST Fehell |

(2) 9RdE EERfd w1 fomE forT feRet
ST o 3T 3R A alish &
RS

(3) BRI 991 @1 3AE™ Hal, Gled,
ST SR UfieTiees Toet % ®9 §
39 3TN GTIA §Y H YA AT R |

(4) AT W THT ok AT WHTE & & e
3TN 79 hat e ANTE Ha=i 2 |

TAT (A) : WRA hH HiH(dR HIST F
TLEIUT, WL T YHR 97 I wded
TATHehaT § IIMTHS BT =i |

HIOT (R) : I Fihieh oRTEd T shadl a2
1 TS} TE=H i I T 8, afeen
3T St TFeR e hl ggg A o ot
Ed Wew@U ¢ |

(1) (A) 3 (R) ST & & AT (R), (A)
FT TET TS FAT R |

(2) (A) 3 (R) IHT & &, T] (R), (A)
T Tt e T FaT R |

(3) (A)®EE, W (R) TAT2 |

(4) (A) T &, 9 (R) HET 2 |

Page 5 of 40

MASTER



15.

16.

17.

Based on the passage, consider the
following statements regarding India’s
cultural wealth :

(a) It has manifested over a timeline
spanning several millennia.
(b) It

justification for the national tourism

serves as the foundational

slogan, ‘Incredible India’.

(c) Its global impact is restricted purely
to spiritual practices and classical
academia.

(d) It includes both tangible creations
and intangible elements.

Choose the correct answer from the
options given below :

(1) Only (a) and (b) are correct.

(2) Only (a), (b) and (d) are correct.
(3) Only (b), (c) and (d) are correct.
(4) All (a), (b), (c) and (d) are correct.

Radio and Television are the examples
of :

(1) Group communication

(2) Intrapersonal communication

(3) Interpersonal communication

(4) Mass communication

On which criteria communication can be
classified into ‘Intrapersonal’, ‘Inter-
and ‘Mass’

personal’,  ‘Group’

communication ?
(1) Medium of communication

(2) Number of
communication

participants  of

(3) Message of communication

(4) Purpose of communication

15.

16.

17.

FTTIE oh SATUR W, WA shl HiEhiceh G

& Garer 1 frferfad swemt ot fomm fhifee -

(a) IE S TeHTieeal hl GHI-EHT I Tehe
el

(b) & T e T, e W 3
T Fena Sftfar sem st 2 |

(c) @t aifish s forrs &9 @ e
ameanfeneh Tt 3R wmrey frenfeet
T & Hifia 2 |

(d) 6 73 o T ST et T vt
gl

o fa o foepedt & @ wE SR T WA

Hifs :

(1) et (a) 3T (b) T |

(2) e (a), (b) R (d) W E |

(3) % (b), (c) 3 (d) TN & |

(4) & (a), (b), (c) 3R () T T |

e o7t efifas S €
(1) @98 €&

(2) a:afhes TR *
(3) Iia-dafheh dER &
(4) SHEIR®

P UMde & YR W EER Rl

TG | Ffiehe foRaT ST Hehalt & 2

(1) E=R T HTEH
(2) TERH 9T A aTelt sl T
(3) O T HT
(4) T T I
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18.

19.

20.

21.

22,

‘Circumlocution” as a barrier to

communication refers to :

(1) Communicating through excessive
use of technical jargon.

(2) Using an unnecessarily roundabout
way of expressing an idea instead of
being direct.

(3) A breakdown in communication
caused by physical noise in the
channel.

(4) Withholding information deliberately
to maintain power.

A technical word interpreted differently
by the sender and receiver illustrates :
(1) Physical barrier

(2) Semantic barrier

(3) Mechanical barrier

(4) Physiological barrier

In an organization, communication that
takes place between employees
belonging to different departments at the
same hierarchical level is known as :

(1) Vertical communication
(2) Horizontal communication
(3) Diagonal communication
(4) Upward communication

A shopkeeper takes 10% profit on his
goods. He lost 20% of his goods during
a theft. What is his loss percent ?

(1) 10% 2) 12%

3) 8% 4) 14%

Next term of the following letter series is

AZBY, CWFT, ETJO, GQNJ, .......
(1) IOQE (2) INQF
(3) IORF (4) INRE

18.

19.

20.

21.

22,

IR § ST % ®9 O§qepdtad”

(Circumlocution) =T aTeqd &

(1) srcafas i fafty seeEet &
AT © HER T |

(2) ot fereme =t witer ik & =k i &
ST AT &9 § FHT-{HTH 3h
T |

(3) TR qreEm § ifdes IR % HRoT B9
FTEAT T |

(4) ik SHTE T o FTT TSR Tt
T T |

FIS Tl Ieg o Ik S gTHRdl
FAAT-HAAT AT T TUHAd &, I8 foREanT
JETEOT BT 2

(1) e sren
(3) it aren

(2) AT aTEn
(4) IR sem

forelt TTaT | THM TeTTshH &R W feord
fafsr ot & =i & sfter 29 arer
T T AT & 2

(1) Feafer =R

() afast g=r

(3) oot w=

(4) FEETH EER

T GHMER AT HHH W 10% T FATH
FHHTAT R | TR H IHRT 20% GTH =T 77 |

SGhT BT gfererd Fm 8 2

(1) 10% 2) 12%
(3) 8% (4) 14%
{3t 3ot Soft o1 SFTeT U ® -
AZBY, CWFT, ETJO, GQNJ, .....
(1) 10QE (2) INQF
(3) IORF (4) INRE
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23.

24,

25.

26.

A 1is sister of B. F is daughter of G. C is
mother of B. D is father of C. E is mother
of D. A is related to D as :

(1) Granddaughter
(2) Daughter

(3) Daughter-in-law
(4) Sister

Next term of the following number series
is —
21, 65,121, 209, 321, 453, 621, ........

(1) 809

2) 797

(3) 799

4) 807

IS U U L

15 735 "63 T 99 T 143 15 cqualto
8 5

M 39 2 39
7 2

3 39 “4) 39

Which of the codes given below contains
only the correct statements ?

Statements :

(a) Venn represents  the
arguments graphically.

diagram

(b) Venn diagram can enhance our
understanding.

(c) Venn diagram may be called valid
or invalid.

(d) Venn diagram is clear method of
notation.

(1) (a), (b) and (c) only
(2) (a), (b) and (d) only
(3) (b), (c) and (d) only
(4) (a), (c)and (d) only

23.

24,

25.

26.

A, B TETRIF, GHR a2 C, Bfraf
RID,CHUABIE,DFARIAFDE
AT TR R 2

(1) dret/ATfe

(2) &

(3) =7

(4) &

et da oft s ST UE ®

21, 65, 121, 209, 321, 453, 621, .....
(1) 809
(2) 797
(3) 799
(4) 807

1 1 1 1 IW%

15 35 63 99 143
8 5

M 35 @ 5
3 3 @
e faw e et & & R ket Wl SR E 2

- :

(a) A TG hi ! UTH & &9 H fe@mar
2

(b) S TG THRY GH hl SIgaT ST Fehell
2

(c) AT AT ! TET AT 7TeTd el ST Fehal
2

(d) I STT@ HATHfAT I fd@™ T T T
AEA R

(1) %3 (a), (b) 3R (c)

(2) A (a), (b) 3R (d)

(3) % (b), (c) 3R (d)

(4) A (a), (c) R (d)
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27.

28.

29.

A horse ran 100 miles without stopping.
What was the average speed in miles per
hour ?

Statements :

I.  The horse ran 20 miles per hour for
the first 50 miles.

II. The entire journey starts from 8 pm
on day one to 4 am the following
day.

Select one of the answer choices given,

whether the data given in the statements

are sufficient for answering the question.

(1) Statement I alone is sufficient.

(2) Statement II alone is sufficient.

(3) Both statements I and II taken
together are sufficient.

(4) None of the statement is sufficient.

“Planets are very large in size. Therefore,
the atoms, from which they are formed,
should be large enough.” This inference
commits which kind of fallacy ?

(1) Fallacy of ambiguity

(2) Fallacy of equivocation

(3) Fallacy of division

(4) Ad populum

Consider the statement and the following

assumptions and decide which of the

assumptions is implicit in the statement.

Statement : The new environmental law
has been passed in our parliament
with two-third majority.

Assumptions :

I : Protecting the environment has
become a very important issue in
our society.

IT : This will absolve the government of
its responsibility for any further
damage to the environment.

(1) Only assumption I is implicit.

(2) Only assumption II is implicit.

(3) Both I and II are implicit.

(4) Neither I nor II is implicit.

27.

28.

29.

T =T forT &k 100 Hier S¥erT | 3hl fted

wifer ofter wfer sier & w/ oft 2

< :

L =er uedt 50 diet aek 20 Hier gf ser
i 71 & drer |

IL o8 e v fod e 8 o1 3% g8 31
T o g8 4 o1 @A g8 |

fo T I ot § @ SR T fop e

AT A <t TR STHHRT HaTet T STaTe e

NPT

(1) fabFea IR

2) fabFeT IR |

(3) YT [ 3R 11 Forerert 1T 2 |

(4) 1S ot FH FTH TR |

T T ST Fgd ST 8 | Fhe A,
e 3 o1 €, o1 317eRr gty wret g =Ry
|" 8 ST fohE ST o Tt oh! fawmar
2?

(1) STETEAT FT FeaTv™d

(2) oeTe-9H I EedTHTE

(3) forvrem o FeammE

(4) ATHYAT FHT ThaT

FUT N 3G aq1E S 18 oAt R/ R

L T qT L o o Hf e sweq | fafga

g

HIUA : TART HES H FAT TAET T Q-

forers srgwa & wita fRam R |

WUTI'Q:

I: TN GES § qaferor Y & 6T Th
g 0! HET o AT R |

11 : 359 GLhT UATeR0T T B oot fereft oft
HIFHE o ford 7ot Foreerd & qek
B SR |

(1) Faet aron [ i |

(2) Faet aron [ Ffea ® |

(3) IsRIq ffea g

(4) TAIARTE I FAfRaR)
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30.

31.

32.

Consider the following propositions :
A is human and mortal.

B is human and mortal.

C is human and mortal.

D is human and mortal.

Therefore, ‘All humans are mortal’ is an
example of :

(1) Deductive argument

(2) Inductive argument

(3) Syllogistic argument

(4) None of these

Which of the following best describes
the primary purpose of data governance
in an organization ?

(1) Managing the complete life cycle of
data, including storage, processing
and disposal.

(2) Identifying key business entities and
improving the quality of master data.

(3) Establishing  processes, roles,
policies, standards and
responsibilities to ensure the

effective and efficient use of data.

(4) Creating and maintaining data
warehouses for business
intelligence applications.

In qualitative data interpretation, data is

often coded primarily to :

(1) Calculate the mean and standard
deviation.

(2) Convert data into numerical values.

(3) Group label

1dentifiable themes.

and data into

(4) Perform regression analysis.

30.

31.

32.

Fre1 qehamet W fomm
A A 2 ST R |
B3AM 2 3 IMWR |

C M 8 AR TME |

D 30 & M A2 |
gt |+t ga T § | fordenT 3T
292

(1) FrmaTeTss qeh

(2) HANTHATHS Toh

(3) AI-ATHRT et qoh
(4) T 9 RE T

Frfafaa @ @ =i o1 foeshey fet Tea o

& XITHH o S 363 ol HalH 0 Ll

27

(1) W& o GFul SiTe-<I5h 31 T4 LT,
e aftafea €

(2) S SATTETRI ST 3h] T HLAT
AT A T 2T TUrerell H G LT |

(3) W& % YIS T &1 ITANT i G-I
HTh! TUT AT ht TITIAT AT |

(4) ATEETEF FheHdr FTET & fag
e Her 1 i ud Tt T |

TUTTCHe: 3AThS! sl ATEAT H ATl

i T Tohd 323 ¥ T ST & 2

(1) H1eT Td 9T foaerets i T0ET i &
ferg |

(2) MRSl T GEATHS AT H TiEfdd
FH F faw |

(3) TSt I UEa A forv-aeget &
HYR R GEaE T AR FH 6
fer |

(4) Sl fasgor &t o o |
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33. Study the following graph carefully and | 33. i faw 7o 7T =1 & & 3@ R 9B ™
answer the given question. The graph T FT S ¥ | 98 U X HR Y @
consists of data about the number of Y o = .
vehicles produced by companies X & Y } s ) o 3 ST T A A
over the years. TEIT & TR H e <ar g |
In which of the following years, the =0 O fore g1eT § St X 3R Y o Scdred
difference between the productions of ¥ ofr T 37T T ST ot 2
companies X & Y was the maximum ? . : .

Nun?ber of Vehicles Manufactured by Two A shufea gr v ot # ffda
by Companies Over the Years FATEAT shl HEAT
g 160 159 fie"158 139 141 —
‘ ‘ * 148
g 140- 139 1-41 148 El;g -
£ 12018 B 207 é 100112
=100 @ -
g o 99 100 & o .-
§ 60 & 40— ; ' | - i
z 40l ; : ' . — 2007 2008 2009 2010 2011 2012
e 2007 2008 2009 2010 2011 2012 -
Zo Years e X -— TR Y
—e— X Company Y Company 1) 2010 2) 2008
(1) 2010 (2) 2008 23; 2007 24; 2009
(3) 2007 (4) 2009

34. The bar graph consists of data on number | 34. X I@ § 2003 & 2008 T & a9 H a
of students passed (in thousands) from Trafamedt A 3t B & 3l w6t ) ae
two universities A and B in the years 53 o
2003 to 2008. Study the bar graph given (RSTRT ) T ; WW% | few e
below and answer the following ST TG o 3T i AR Feferiad g
question : FIIWC
What is difference between the total ¥ 2007 & 2t Frafemert & freet ot
number of students passed from both the St . SN F ot
universities together in 2007 and the total _3'?_('{ il 200?
number of students passed from both the foraformert & et ol swEt & R
universities together in year 2005 ? &I & &= fohdHT ST=aT o1 2

Comparison Chart c}fzgg:;v;a;g;( A and University B A afte e B E‘I’@ﬁ:l‘ril’l’é
¥ 70 2 (2003-2008)
@ 60
2 4 60
¥ 50 fE
= ) — —
E 40 E -
3 30 .
§ & 30
; 20 ,E 20
-g o 10

2003 2004 2005 2006 2007 2008 0

Year 2003 2004 2005 <_=rqr.2006 2007 2008
[ University A [l University B R S [ S—
(1) 20000 (2) 30000 (1) 20000 (2) 30000
(3) 60000 (4) 70000 (3) 60000 (4) 70000
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3S.

36.

37.

The following table presents data on the
number of vehicles of three types (A, B
and C) produced by a company over
seven years, from 2012 to 2018. Based
on data in table, answer the question
given below :

The number of A type vehicles produced
in the year 2014 was what percent of the
number of C type of vehicles produced in
the year 2016 ?

Year | A Type | B Type | C Type
2012 5,000 | 20,000 | 15,000
2013 | 15,000 | 10,000 | 22,500
2014 | 10,000 | 15,000 | 30,000
2015 | 17,500 | 15,000 | 23,000
2016 | 25,000 | 20,000 | 15,000
2017 | 13,000 | 25,000 | 20,000
2018 | 30,000 | 35,000 | 25,000

(1) Approximately 33.33%
(2) Approximately 66.67%
(3) Approximately 50.25%
(4) Approximately 15.63%

The primary purpose of the National

Academic Depository is

(1) To host video lectures for university
students.

(2) To provide Massive Open Online
Courses (MOOC:s).

(3) To facilitate the digital storage and
verification of academic degrees.

(4) To provide funds for the research
projects.

The objective of Digital India Mission

is

(1) To transform India into a digitally
empowered society and knowledge
economy.

(2) To promote industries.

(3) To develop agricultural field.

(4) To enhance  the  physical
infrastructure.

3s.

36.

37.

frmferfaa arferert # w shut gro | ast
2012 & 2018 T, I TR o aTeHT (A, B
3 C) & IcUTeT FT TEAT & a1 T ATl
ST fopeT 7T & | rferent # fag g sttt

F AR WA= feu MUy H1 3w 2

TN 2014 T ST A TR o e ohl ST, 99

2016 H o C YRR o STE-T shl AT hl

e gfcrera oft 2

T | AUFR | BUFER | C TFR

2012 5,000 | 20,000 | 15,000
2013 | 15,000 | 10,000 | 22,500
2014 10,000 | 15,000 | 30,000
2015 | 17,500 | 15,000 | 23,000
2016 25,000 | 20,000 | 15,000
2017 | 13,000 | 25,000 | 20,000
2018 30,000 | 35,000 | 25,000

(1) FTHT 33.33%
(2) T 66.67%
(3) T 50.25%
(4) T 15.63%

AT Tk fEUfSiedt o et St I ?

(1) foraforner = fomnfefEt & forg sfifen
TR (FF-I3 )
TSI/ ST LT |

(2) 98g O AMATET T3TsHA (MOOCs)
IS AT |

(3) rEATUTeh SUTRA o fefveet Weru ey
HATI 1 G ST |

(4) g giEsETRT (" gee) o fofg
foreiier FRTerT SUesd FaT |

feforea sfear imm T R s 2 2

(1) 9RA % fefSed &9 | TF 991 Toq,
I A AderaEer ¥ uiafdd
h{AT |

(2) I o FGTET T |

(3) Y & o foremre & |

(4) ifce STEETEAT (BIfSTehet SThTER)
1 HSSA ST |
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38.

39.

40.

41.

Which layer of OSI reference model
establishes the route between the sending
and receiving stations ?

(1) Network layer
(2) Data link layer
(3) Transport layer
(4) Physical layer

Which protocol is used for remote login ?
(1) HTTP

(2) FTP

(3) SMTP

(4) Telnet

Which of the following is a unique 12
digit identification number linked to the
Academic Bank of Credits (ABC) ?

(1) Aadhar

(2) APAAR

(3) ISSN

(4) IMEI

What is key conceptual difference
between the Millennium Development
Goals (MDGs) and  Sustainable
Development Goals (SDGs) ?

(1) MDGs focused only on

environmental issues, while SDGs
focus only on economic issues.

(2) MDGs were universal while SDGs
apply only to developing countries.

(3) Compared with MDGs, the SDGs

38.

39.

40.

41.

3.TE. 3T, Hewl gt il s # W ()
ek ST TTHRAT T o s 9 (§<) T
Frerfoor w2 2

(1) Feas wa

(2) < fofeh wa

(3) g w

(4) ifaes (Bristerer) wa

I T SIErhiet gLed Wi (Rete i) o
T ATATE ?

(1) HTTP

(2) FTP

(3) SMTP

(4) Telnet

Tk sfeh T higed (ABC) ¥ e 12
FE h I UEEE we (I
agefedt He ) ®

(1) =Aer

(2) R

(3) ATS.UH.TH.TA.

(4) ATETAZIE,

geaTsdl fashe e (MDGs) a9 &ad

foee @&t (SDGs) % wed g I

FAFTE ?

(1) MDGs el TieRvi fowai o shiega
¥, Safeh SDGs et AT foat w
H-Ea g |

(2) MDGs @rdifis 9, S@feh SDGs
et reRTERiTet OR T AT &M < |

(3) MDGs # qeH1 # SDGs fasm &

integrate economic, social and 3Tl BTHTISTeR oIt et STram
environmental  dimensions  of ! AU ATIH &I § Q?ﬁ_iﬁ FAT |
development more comprehensively. (4) MDGs T SDGs il e T 31fee
(4) MDGs included more objectives 32T TS ALY oA o |
and targets than SDGs.
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42,

43.

44.

Excessive application of Nitrogen-rich
fertilizers is most commonly associated
with  which of the
environmental impacts ?

following

(1) Increased soil salinity.

(2) Eutrophication and acceleration in
soil acidification.

(3) Eutrophication and acceleration in
soil basicity.

(4) Both Increased soil salinity &
Eutrophication and acceleration in
soil acidification.

According to India’s National Forest
Policy (1988), what proportion of total
geographical area of country’s hilly and
should  be
maintained under forest and tree cover ?

(1) One-third of such area
(2) One-fourth of such area
(3) Two-fifth of such area
(4) Two-third of such area

mountainous  region

Which of the following groups of gases
is NOT strictly a group of greenhouse
gases ?

(1) Carbon dioxide (CO,), Nitrous

oxide (N,O), Methane (CH,)

(2) Carbon monoxide (CO), Carbon
dioxide (CO,), Methane (CH,)

(3) Carbon dioxide (CO,), Ozone (0O,),
Methane (CH,)

(4) Water (H,0), Carbon

dioxide (CO,), Methane (CH,)

vapour

42,

43.

44.

ATELISH-AYE, 39ChI 1 STARIH  ITAN

gm=ra: efafed & @ frw gafef

aftorm & wafers deifema 2 2

(1) TeT AIUrT | ST |

(2) GUISOUTAT T HaT STRATRLIT Lo |

(3) UISUTAT T HaT &R oo |

(4) T T ST & T Tl FeArSoraT
TSl HaT STFATSRUT o |

TR o gt e Al (1988) o STER, %1
% UAdg U URTSl &l o el Wit
&h o1 TohaHT W o Td a7 ST o6

ST ST TET ST =1RT 2
(1) T &t shr Th-ferers
(2) T &It h Toh-Si1TS
(3) UH &ABA T SI-U=HIIT
(4) UH &Fwd 1 a1-faerg

frfafaa & & =i @1 Tt 1 e gla:

frerew 4t =1 wyE T 2 2

(1) FE SEsfEEEe  (CO,), 3™
HraErge (N,0), H#19H (CH,)

(2) HET AFRIFEREE (CO), e

STFHTTEE (CO,), H1oH (CH,)

(3) s SrEATFATEE (CO,), AISH (O,),
29 (CH,)

(4) S a9 (H,0), FleH SEATRES
(CO,), Hi9| (CH,)
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45. Which of the following sequences correctly | 45, ::er'q I HBELE R ICEZ UL (NDMA), ¥id
represents the chronological order of the )
standard disaster management cycle phases HLRTUETT HIAT-ATH HI-h SHATIGT HeTe T =<Ish
as recognized by the National Disaster - e
Management Authority (NDMA), b s w > w9
Government of India ? frefafaa d g s WW‘THT% ?

(1) Mitigation —> Preparedness —
Response — Recovery (1) IHI—dqRAT—> ?ﬂfﬁv‘ﬂ —>Elf|3liﬁf
(2) Recovery — Mitigation —
Response — Preparedness (2) I — T — o — e
(3) Response — Mitigation — 3) SRR — S ——> TR —— FeT
Recovery — Preparedness > >
(4) Preparedness —> Recovery — (4) TR — YT — IHT— STfRT
Mitigation —> Response ° °

46. Which of the following organizations is | 46. fI=fcigd ¥ & FH @1 @7 ¥rer *
working for Indianization of education ? TefRraRtor 3 fore el 2 2
(1) Smile foundation (1) THTEE BIERH
(3) Bhartiya Shikshan Mandal (3) et freor sieet
(4) Rupayan Sansthan, Borunda . .

(4) €U G, 1T

47. Which of the following is an ancient | 47. fi=fafga @ o9 & RUGERSIL 2,
language typically studied under oriental ST TS99 9TId: 9d o 9= Rrer
learning institution in India ? (3freee i) oot & Rer smaT R 2
(1) Mojo (GBSl (1) @St (Mojo)  (2) ST (Prakrit)
(3) Verse (4) Carbon ©

(3) a8 (Verse)  (4) e (Carbon)

48. Which is a national skill certification | 48. @I H UST HITA THUH ASHT YA
yﬁem&; ai;ned at making India’s youth ?F‘Tﬁf?ﬁ ST % 7T SR el 2 2
job ready ?

(1) PMIDY (2) PMKVY () Howaeas (2) e
(3) PMJAY (4) PMSBY (3) MiwmemErs  (4) dieHuEsiaTg

49. The PM Shri Narendra Modi urged to | 49. ot of 75 widl 3 w4 i &1 & 13590
revive which old Indian tradition in the TEHT H Tohd TRAT G TG o Jecel
135 episode of Mann Ki Baat ? &Y 919 T 2
(1) Ashwamedha (2) Jatkarma (1) 3wy (2) SawH
(3) Rajyabhishek (4) Shastrartha (3) TsATNF (4) wmETed

50. Grammarian Panini was associated with : | 50. 3Rt urfort forer faraforamer ﬁﬂ% o 9
(1) Nalanda (2) Vikramshila (1) -reier WREET NG
(3) Takshashila  (4) Odantpuri (3) et (4) gl
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51.

52.

53.

54.

5S.

Part —II / 9T - I1

Which of the following expressions has the
correct dimensions of kinetic energy ?

(1) K=m%? (2) K=ma
3 1
3) K=Emv2 (4) K=Emv2+ma

What is the rank of the following matrix ?
3 o 2 2

A=|-6 42 24 54

21 -21 0 -15
(1 (2) 2
(3) 3 4 4

Suppose A is a square matrix with eigen
values (2, —1, 4). What is the eigen value
of its transpose AT ?

(1) 2, _174 (2) _27 1’_4
1 1 _1 _1
(3) 2)717 4 (4) 27 19 4

What is the general solution of the Euler-
Cauchy equation x“y" — 5xy' + 9y =0 ?
() ¢, +c,lnx

(2) (¢ +tcylnx)x

(3) (c;+¢ylnx)x?

(4) (c;*c,lnx)x3

What is the standard form of Bessel’s
differential equation ?
€)) xy"+x2y'+(x2 —vz)y:O

@) X*y"+xy'+(x —vHy=0

3) xzy"+ xy'+(x—=v)y=0

@) xy"+ X7y +(x—Vv)y=0

51.

52.

53.

54.

5S.

fefefiad § o forg sbistes  fast &=t hi

ol fommd € 2

(1) K=m%? (2) K=ma

3 1
3) K =Emv2 (4) K=5mv2+ma
frfefaa Afdaa fim FTR 2

3 o 2 2

A=|-6 42 24 54
21 =21 0 -15
() 1 Q) 2
3) 3 (4) 4
HH AT A T ot Bfgag ® fSreeht steia
AH (2, -1, 4) T | 38 Zhadrst A AT
I ST AW &
(1) 2,-1,4 2) -2,1,-4
1 1 1 1
) 3.-L g @ 5.1y

IR HISRTT x2y" — Sxy' + 9y = 0
T A RS 2

() ¢, +c,lnx

(2) (cy+tcylnx)x

(3) (c;+¢ylnx)x?

(4) (c;*c,lnx)x3

S & kel GHIHUT T HTeh &9 T2 ?

(1) xy"+xy'+(x* —vHy=0

(2) Fy'+ay'+ (" =v)y=0

3) Xy"+xy'+(x-v)y=0

@) xy"+ X’y +(x—v)y=0
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56.

57.

58.

59.

60.

What is the sum of the series Y, (~1)**!

n=l
sin nx
o
n
(1) 0 2) 1
(3) x2 4) x

Let f(t) = e* for t > 0, where o is a
constant. What is its Laplace transform
L(s)?

1 1
M (s+a) @ (s—a)
3 o A o
®) (s+a) ® (s—a)

What is the radius of convergence of

series z m!x™?
m=0

(H 0

(3) m

) 1
(4)

A box contains 10 screws, three of which
are defective. Two screws are drawn one
after another at random. What is the
probability that neither of the two screws
is defective ?

(1) 70%
(3) 21%

2) 47%
4) 9%

As the sample size n increases, what
happens to the standard error of the mean

(c,)?

(1) Increases

(2) Decreases

(3) Remains constant
(4) Becomes zero

56.

57.

58.

59.

60.

gaem ), (-1p ! T A
n=l

g7

(1 o 2) 1

(3) x2 4) x

HH A f(t) = e F_Tt > 0 2 3R o TH
TReRieh ¥ | SEeRT AT EUT=LOT L(s) T
BRI 2

1 1
) (s+a) @ (s—a)
3 o A o
) (s+a) ® (s—a)

ZleRll im!xm 6t TR Brsar =

22 :
(1) 0 @) 1
(3) m (4)

o feaat 7 10 9= 8, fomd G i oot & 1 2
U1 %l Teh o S1G Ueh ATG e &9 o Fehra
ST 2 | 39 ST shT Tiehar &1 © 36 g1 &
G s i U= Squl T |1 2

(1) 70% 2) 47%

(3) 21% 4) 9%

T T SRR n G T AT I A S
(G,) T T 4TS 9T 2 2

(1) &zl

(2) TR

(3) FemTEdig |

ORIGEE IR
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61.

62.

63.

64.

Lagrangian of a particle is given by

1 ., 1 .
LZE qu 3 qu —kqqt. The Lagrangian

describes dynamics of which of the

following ?

(1) A free particle

(2) Simple harmonic oscillator

(3) Damped harmonic oscillator with
time dependent damping factor

(4) Damped harmonic oscillator with
velocity dependent damping factor

Lagrangian of a particle is L =%m€12 -

1 . .
Emwzqz. The Lagrangian modifies to

L=L,+ aq q. Which of the following

is true ?

(1) The canonical momentum, and
equation of motion do not change.

(2) Canonical momentum changes while
equation of motion does not change.

(3) Canonical momentum does not
change while equation of motion
changes.

(4) Canonical momentum, and equation
of motion change.

Lagrangian of a particle in suitable units is

L= % (4% - q?) . The value of action along
the path (q, t) from (0, 0) to (q,, t,) is :

2 2

qp tan t, qop cot t,
) ——— 2) ——

(1) > ) >

2 2

q q

3) 5 @ 55

2cos” t 2sin” t

An object moves in the orbit r =2a cos 0
under central force. The centre is at the
origin. The central force is (k, k|, k, are

constants) :
k k
1 = 2 —=
r? r’
ki k k
3 4+ @
o r

61.

62.

63.

64.

. 1 . 1
TRET T T SRS L=5mq2 -5 kg

—kqqt ¥ & ST 2 | RifA e A g

Terereht Trfereht arfofa sReaT 2 2

(1) E=d= kol

(2) G AT SAleth

(3) HWATIE FHFHEA T[T aTel Srawiad
TS AT AT

(4) M FEHeT Tl AT TaHTed
T ST Al

TRt T T TSR Lozéqu—

%mwzqzélﬁ"ﬂ'iﬁ'q:fL=Lo+ocqqi}i

gfEfda arsar e | i A g R e 2

(1) Teramma gom, wa oifd s aeteRtr
fEfdqa wa 2 |

(2) TorEwra dam uftatda gidr & Sefes i
T FHIRLT STaREfdd @aT g |

(3) Torarra gam srafafda war § s
T T EEteRLoT aREfdd & ST | |

(4) Foaa o, ud Tfd s wHieR
gfafad B S € |

FNfad s § R 0T 1 RIS
L2 -a%) 3100 ¥ (q. 1) T %

(q, t) AT R TR HTAFR ;

2 2

qo tan ¢, qo cot t,
1) ——— 2) ——/—

(D) 5 @) >

2 2

q q

3 55 9 =3

2cos” t 2sin” t

%13 fUUE HesiT oIcT o d&d r = 2a cos O HE
o Tifefiet & | e e foieg W R | el o
2 (k, k, Wk, feorin ) ;

k k
1) — 2) —
M @ -
k; k, k
3) 42 4 =
(3 - @ =
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65.

66.

67.

68.

69.

The Poisson bracket {x, p} = —1. The
Poisson bracket {x? + p, p} is equal to :

(1) —2x 2) 2x
3 1 “4) -1
Hamiltonian of a particle of mass m is
2
—a
H = u , where o is some

2m
constant. Which of the following relation
is correct ?

(1) p=mq
(2) ap=4q
3) q=0

@) L= %qu ~ g

A particle of mass 1 kg performs small

oscillations about the equilibrium point

in the potential V(x) = L for
PYREING

x > 0 metres. The time period in seconds

is (nearly) :

(1) B (2) 3
21 21
© 5 @ =

The moment of inertia of a circular cone
about its axis when the radius of the
circular base is r, is (h is the height of the

cone)
(1) 3 Mh? (2) 3 Mh?
10 7
3 3
3) — Mr? 4) = Mr?
3) e 4) 7

The transformation from phase space
coordinates (q, p) — (Q, P) is defined as
Q =q* cos Bp, P = q* sin Bp. For what
values of a and B the transformation is
canonical ?

65.

66.

67.

68.

69.

TEl ®IEF {x, p} = —1 T | WA HIEH
(x2+p,p} FITAL:

(1) —2x (2) 2x

3) 1 4) -1

SO m % fREl HUT T el
2
= P s o S e 2

2m
feda s argeEg o e 2
(1) p=mq
(2) ap =q
3) =0

1
4) L= quz —oqq

1 fem somE w1 ww o

Ve = L sty o ¥
2x X

HreTeR fofg o AT &fior et T &
2 | UhUS T AT & (TTH) :

(1) B (2) 3
21 21
) 4 L
(3) Ner 4) N
ST IATHI AT ht Bt 1 2, A et 3
1 58 3T& o WIS Siged ATl 8 (h T
HFATE D)
3 MR 3 k2
(1) <= Mh @ > M
3 w2 32
3) T Mr (4) . Mr

FAT-ATHR FHaw® (q, p) — (Q, P)
FAAWT Q = q* cos Pp T P = g% sin Bp
T uferfia 2 |

o T B o TohT AT o T Earaeor denfisr 2 2

1 1
(1) a=LB=1 (2) a=5,l3=5 (1) a=1B=1 (2 a=%,B=%
1 1
3) a=2,8=5 “4) a=5,B=2 (3) 0c=2,B=% 4) oc=%,B=2
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70.

71.

72.

The S' frame moves relative to frame S
with a speed of 0.6 C in the x-direction.
Two events occur. Four space-time
coordinates of event-1 are (10 m, 0, 0,
2 x 1077 s) and those of event-2 are
(50 m, 0, 0, 3 x 1077 s). The distance
between events and time difference in
events as measured in S' are respectively.
(1) 27.5m,2.5%x 10735
(2) 32.5m,2.5%x108s

(3) 27.5m,2.5x108s

(4) 32.5m,2.5x103s

Two identical positive point charges, each
of charge q, are placed at a distance d
apart. A point P is located at a distance z
above the midpoint of the line joining the
charges. What is the magnitude of the
electric field at the point P ?

1 2
(1) —
4ne , (d
2+(4) }
2
1 2qz
()
47'580 B 2_%
2 (d
Z°+| —
)
1 qz
3)
47'580 B 2_%
2 (d
zZ7+| =
3
1 qd
4
47'580 B 2_%
2 (d
zZ7+| =
3

The electric field in a region is given

in spherical coordinates by E = kr? T,
where k is a constant. The charge density
p in the region is

70.

71.

72.

S' W S %W o 1Y 0.6 C =Tl ¥ x-fem o
T LT B | &1 AT gied Bl © | 5e-1
F IR ARE-IE & (10 =, 0, 0,
2 x 1077 ®.) W& "2 & (50 Hi, 0, 0,
3% 1077 0.) & | ST o5 Wed gl el AT
& T G, S' O HIIT 9T ShHAST: 7

(1) 27.5He, 2.5 x 103 .

(2) 3254, 2.5 x 1084,

(3) 27.5HeT, 2.5 x 1078 4.

(4) 3254, 2.5 x 10723 9.

a1 e o diffea forg srrawr, i st wsn
FATS q 2, - A d R E 13T
TSI b ST STl T o Heafag | z g
SR T fog P 2 | fog P forega & o
afEmr TR 2

1 2q
(1) 471;80 [ 2+(§j2
_Z 2
1 2qz
L dmeg 1 210
zz{éj
2
1 qz
& 4meg 210
zz+(9j
2
1 qd
(4) 47'580 r 2_%
zz+(9j
2
opt 87 e 07 o1 et Prrient 3w

YR e ST E = k3T, SE k @
i B I SH AT AAT [ ca p B

(1) 3eykr? (2) Sepkr? (1) 3gpkr? (2) Sgpkr?
(3) gkt (4) 3gpke? (3) goke® (4) 3gykr?
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73.

74.

75.

76.

A long non-conducting cylinder of radius
R carries a volume charge density that
varies with the distance s from its axis as
p = ks, where k is a constant. What is the
magnitude of the electric field E(s) at a
point inside the cylinder (s <R) ?

2 2

) E©== @) Eg=—
280 380

ks> ks>

(3) E(s)=— (4) E(s)=——
280 380

A particle of charge q enters a uniform
magnetic field B (into the page) with
velocity perpendicular to the field. The
field extends over a width a, and the
particle emerges displaced by a distance
d above its original path. The momentum
p of the particle is :

B(a® +d?) qB(a? —d?)
1y B0 o B2
2d 2d
2
3 qBa 4 2 gBad
3) d “4) —(a2+d2)

A square loop carries a steady current I.
Let R be the perpendicular distance from
the centre of the square to any of its
sides. What is the magnitude of the
magnetic field at the centre of the loop ?

ol bl

(1) X ) ﬁnR
Hol Hol

(3) 242 - 4) SR

A material is said to be magnetized when
it possesses a property :

(1) A net electric charge

(2) Aligned magnetic dipole moments
(3) A uniform electric field

(4) Zero magnetic field

73.

74.

75.

76.

R =31 aTet U el 31=Tete Sed § A
TR B BIaT & 311 56k A s T o A1
p = ks % HTHR S&AAT 2, STaT k T Teertien
& | 3 % 3T (s < R) T et foreg ot Ferega
&1 E(s) o1 {81

2 2

(D) E©=2" @) Ee==
280 380

3 3

3) E(s)=12‘i (4) Ee=
g, 380

q ST ATAT T 0T, THEH b &
B (U1 & et il 31) T &3 o iefard o o
TOIT AT ® | & a TISTS ek el 8, ST T
T A L d S TR greht et
@ g | FUF EATp B

qB@” +d*) ) qB@* - d?)
2d 2d
2
qBa @) 22qBa<;
2d (a” +d?)

ey

3)

Teh TR ST | e o o [ o T 2 |
AT Mo foh ol o 2hes € Swreht fepeft oft o
T Serad gl R © | T o s, T erhid &
T T T B 2

(1) i—gj ) ﬁi—ﬁ
Hol Hol
(3) 2\/5 nR (4) 2nR
forell waref shi Sfrfond el e STl & STl

(1) %< forgra ammerer
(2) U Her | Frehi feya At
(3) HEHN fora &
(4) ¥ e &
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77.

78.

79.

80.

For a linear magnetic material with
susceptibility y, , the relative permeability
is

D 1= 2 w=1=%y

@) b=—

m

) w=1+x,

Two concentric metallic spherical shells
of radii a and b (b > a) are separated by a
weakly  conducting medium  of
conductivity o. If the shells are
maintained at a potential difference V,
the steady current flowing from one shell
to the other is

(1) 1=4no —22

@) 1=4r6 2= .y
_ ab '

@ 1= o s "
__(b-a)

) I=o >V

Starting from Maxwell’s equations, one
can directly derive :

(1) Lorentz equation

(2) Schrodinger equation
(3) Continuity equation
(4) Euler equation

The integral form § B.dA = 0 implies
S

that
(1) Magnetic field do not exist.

(2) Magnetic field lines form closed
loops.

(3) Electric charge is conserved.
(4) Magnetic field is constant.

77.

78.

79.

80.

Trehd GogRiierdt 9 T keciet

erehia TaTef o fordl |Te TR @
@) p=1-%y,

@) b=—

m

(D B= %y

B) 1=1+%,

a 3 b (b > a) Feam a1t &7 Tehst wifeash
A1 SIS o S & ATeTehaT aTedT Ueh 37e9-
a1 are fud @ | afe s & o=
forvaiae i &= T ST, ot U SR E gE
FHITT T STe aTel! T ST Enft

ab
(b-a)
(b-a)

ab

(1) I=4noc

Vv

(2) I=4no

ab

3) I=c yrrsl 4

__(b-a)
4 I G—4nab V

Hogd o THIRWN & HiE 9 9T I8 T
IERISIR:CRIESE

(1) RS FHieh
(2) enfEm fieror
(3) Triazar et
(4) ST gt

GHThT & §B.dA= 0 T Hdcs &
S

(1) T &1 HISE T8l Bl 3 |

(2) TFIhI &1 {@TU §fE 9 ST 8 |
(3) o sma wefdra war g |

(4) Treehi & Rer e |
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81.

82.

83.

Electron of hydrogen atom is found in a
state described by the wave function

w(r,e,¢>=%wloo (1,0.0) +

2
‘E Voo (1,0,0) + \/; Vo (1,0,4) —

1
E \VZII (r,@, ¢)

where Y, (1,0,0) is the normalized

eigen function of the hydrogen atom with
the principal quantum number n, angular
momentum / and magnetic quantum
number m. Neglecting the spin-orbit

A VAN
interaction <L, > and <I?*> for the
v (1, 0,0) is:

i R 3090
10 5 4 25

@ LAy B3
5 10 5 10

The normalized wave function of a

particle is

o0 1 n
= E — wh
y(x) =N n=0( ,—3} 0, (x), where ¢, (x)

are the normalized eigen functions of a
non-degenerate Hermitian operator.
The value of N is :

1 3 4 2
(1)\/; (2)‘/; (3)‘/; (4)\/;

Wave function of a free particle obeys
d’y
di2

What is the magnitude of the momentum

of the particle ?

(1

= —4y in units where m = h = 1.

2 2

NI

3) (4) 4

81.

82.

83.

TTEGISH TCATY] T Soiae fohell STaeer o

g7 ST © et atmhets

1
v (rae:(l)) ZE V100 (raea(l)) +

2
‘/% WZ]O (rae’¢)+ \/; \|j211 (I‘, 9, (I)) -
’ 1
E \VZII (raea(l))

¥ aftfa form Sirar 2, st gy, (1,6, 0)
BIESIS WHIY I n TE F10eH AT, /
IR HAT T m reehd F0eH AT
ITAT THT=ARd STFH B © | Toh0T —

T SRR B T A R < L >
Qé<ﬁ2>§?ﬂﬂ%:
(1 ﬁag—hz (2)
10 5
3) ﬁa9—hZ
5 10
ot wmo o=

3n 9R®
4725
h 3n
5710

SEIRIEIETY

dUTHeH

0 1 n .
v =N 3 (fj 8.0 2, T ¢, (6)

Tordlt sTTIYE TS Hehreh o TEmITRd
AFEANE INFIAH S

1 3 4 2
(1)\/; (2)‘/; (3)‘/; (4)\/;

. . d?
fepet Tt ShT T TR =4y A
dx2

I TSR A aR@ e S i m=h =1
2 | 0T 3 AT HI THATIT @

(1 2 2

3) (4) 4
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84.

Five identical particles execute one-

: : ’ : 84. ule UHEHE HUT R L2 T It -
dimensional motion under the potential 2
% kx2. If the frequency of oscillation is ferefier mifer aed € 1 2fa Ser Eﬁmﬁ o 7
1 eI
o then ground state energy when these AT b %mﬁﬁm’qﬁ STTE 61
are spin ;— particle is : S B AR :
13 1
M Bre @ Lo 1) Tho @ Zho
2 2
3) %hw @) 5ho 3) %hw @) 5ho
IN A . ALA . AA AA
85. Let two operators A and B are such that 85. T HHNEH ATI BUH € fF [A, B] = AB
A N ANAN AN A A ANAN
[A,B] =AB - BA and {A, B} = AB —ﬁz&@{g ﬁ}zgﬁJrﬁg uf
A A AA A AA ’ ’
+ BA. If {A, B} =0, then [A, BC] is : N & A AN 5.
AN AN A A A A {Aa B} _Oa [Aa BC]aFrga .
(1) —B[A, C] (2) —B{A,C} AAA A AA
AAA A AA (1) —B[A, C] (2) -B{A,C}
3) [A,CIB 4 BIA,C] o AAE @ BAS
86. A spinless paﬁicle of mass m is moving | g¢ FSIHT m TR IS TSRUT e 0T T3-St ey
in 3-D potential 1
1 5mm222;0<x<a;0<y<a
smw?z?; 0<x<a;0<y<a | V(x,vy,2)=
V()C, Ya Z) = 2 00 . K IF]
0 ; elsewhere ' ’
’ ) H i FraE #r
The energy of the state y,,, (x, ¥, z) is : i wE Va1 (%5 Y5 2)
242 222 :
1y Zh 2o gy 2R 202 she | saf ho
mo 2o dman 2 O Tt @ gty
TR 3o s m;;_lz ” : H;ZZ
2 Y o @) TI 0 g X
2ma 2ma Yma’ 5 S
87. The perturbation due to relativistic | 87. TESNH T T ouferes 9Ny & o
correction in hydrogen atom is : e 2
A :
1 - p/ 4
AR m -r
1 1 dv=—
(2) ——S.L 1 1 dvs—
2mc? 1 dr (2) 2 T S.L
1 1 dv
©) 2 ._.d_ (3) I 1dv
2mc” 1 dr mc? r dr
@ vy :
8 m202 (4) - p%mzcz
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88.

89.

90.

A particle of mass m is bouncing
vertically and elastically on a reflecting
hard floor where

mgz ; z>0
V(z) =
o0 ;0 z<0

If the trial function is y(a, z) =2V o’ ze
then the value of o which gives E(a) is

3m2g 3m2g
1 2
(1 v 2) e
%
3mg 3m2g
G 5 4) {thJ

The parity of 3p state of hydrogen atom is :
(1) even

(2) odd

(3) cannot be defined

(4) depends on the state p, pyorp,

Match the statements given in Group-I
with those in Group-II and identify the
pairs of correct match :

Group-I Group-II
(W) |Photoelectric |(A)|Involves loosely
effect bound and free
electrons.
(X) |Compton (B) [Impossible
scattering below 1.02
MeV energy of
incident
radiation.
(Y) |Pair (C) |Radiation
production interacts with
bound electrons
and depends on
the specifics of
the material.
(Z) |Bremsstrah |(D)|De-accelerating
lung charge particle
radiates energy.

(1) (W, 0), (X, A),(Y,B),(Z,D)
(2) (W, B), (X, A), (Y, C),(Z,D)
(3) (W,D), (X, 0),(Y,B),(Z,A)
@ (W, 0), (X, A), (Y, D), (Z,B)

88.

89.

90.

IS m SIHT T T YT ITd 319 ael T

JeATeR T8 TATRAATYE s 381 T & STal
Viz) = mgz ; z>0
@= o0 ;0 z<0
W%WBTW‘&EFW\V(OL, z)=2\/0T32€*°‘Z
%,FﬁEo(a)WEF@a'léa‘cHﬂﬂ%:
3m2g 3m2g
1 2
(1) v ) 7
A
3mg 3m’g
(3) o “) (2}12}
BTEGISH TRATY o 3p 3TEET hl GHaT < ;
(1) @9
(2) fowm

(3) i et o Tehd
(4) SFRATH p,, p, ATp, B WIHTHEATE |

|uE-1 4 93 TR el T wE-11 % ol o
GHTCTd IS wel GHTAT AT ol T&=THT :
aE-1 TE-11
(W) [T (A (Fobrere: s e e
frmmma | |soeH a Hefa R |
(X) | e |(B) |smafaa ferferor &t
FENE] 1.02 MeV € &1
Tl W EHTT TS R |
(Y) |3Te et |(C) [farfereor org seraga
U TR SHLdT
& ud varef o Sfdrew
A a2 |
(2) | ((D)| Feifea strafr ot
FS! (iRl AT R |
(1) (W,0),(X,A),(Y,B),(Z,D)
(2) (W,B),(X,A),(Y,0),(Z,D)
(3) (W,D), (X, C),(Y,B), (Z,A)
4 (W,0), (X, A),(Y,D),(Z, B)
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91. In thn? thermodynamic limit, the ratio | 91. EEH'PT%EBE‘\ITITﬁN/VEFr«imq fehgeh S
N/V is kept equal tq (where, symbols TSR 2 (ST ST 3 wrH e ¥ 1)
have their usual meaning) :

(1) 0 2) » (1 0 (2) »
(3) Constant “4) 1 (3) fer “4) 1

92. The entropy of a substance varies with | 92, et werel it Tt qome (T) % @rx
tehmperat‘ure (T) atlcci)rﬁinhg tct) S(T) =t aTZ, S(T) = aT? ¥ STE Seerdt 8, et a T
where a is a constant. Its heat capacity is : . ‘

(1) aT Q) 2aT TRerieh B | THhT o1 TR ©
TEA ¥
93. The coefficient of thermal expansion | g3, WW%WWWQQWW
o of a material is defined as : iy R ST 2
1 (oV
(1)a=—(a—P (l)a:i(ﬁ_V
T V (6P )y
1 (oV
(2)“:V(E @ a=< (2
L V T )p
-1 (oV
(3)0‘:_(_ (3)a:__18_v
VAP s v \ap )
1 (0T
(4)(1:_(_) (4)(1:1@
94. According to Maxwell’s relations, the - oV
g 0. ﬁwéa%mé?w,—(—j e
quantity —(—j is equal to which of T Jp
o)p freaferfaa o o form =2isteh o sRIe © 2
the following expressions ?
oS s oS oS
(1) (—j (2) —(—j ey [G_Pj ) —(5
OP )¢ OP )1 T T
oP oP
) (—j @) —(—j &) (G—Pj @ —(@j
S )1 S )y S ) &S )p

95. A igstlem cons}ilsts f(3f fO}lll'I' ﬁistinguishable 95. Th el I ST S-S 0T BN &, T &
particles, each of which can occupy 3 e
either of two energy levels : 0 and €. If FTH, A ETTHE TR
the total energy is 2g, how many §:0 3 e | STRFHA Sl 2¢ & A A HHRE
microstates  correspond  to  this Y ford= ATgsRIEeE BT 2
macrostate ? 0 4 N 6
(1) 4 @ 6 M @

(3) 8 4) 16 (3) 8 4) 16
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96.

97.

98.

99.

100.

In the canonical ensemble, the
probability of finding a system in a state
of energy E, is

(1) Q(E) 2) e PEi
e_BEi 1
() — 4) E

Which variables remain fixed in the
grand canonical ensemble ?

(1) E,V,N 2) T,V,N

(3) T,V,u 4) S,P,N

For a macroscopic system with N — oo,
the relative energy fluctuation in the
canonical ensemble scales as

1
() N @ ——
N
(3) N2 ) #
The average number of photons

occupying a mode of frequency v at
temperature T is given by :

(1

fi=m————
VST ||

1
th/kBT - 1

2) n
ﬁ — e—h\// kBT
1

KsT |

3)
“4)

n=

For hv>>k,T, Planck’s distribution
reduces to :

(1) Stefan’s law

(2) Rayleigh-Jeans law

(3) Wien’s law

(4) Fermi-Dirac distribution

96.

97.

98.

99.

100.

TRt THE H, o1l E, hT STl § T o

1 @ ) TR &
(1) Q(E;) (2) ePEi
e P 1
(3) — 4) E
e Sifrret e § 1 & Afuae ReR
wAg?
(I) E,V,N 2) T,V,N
3) T,V,u 4) S,P,N
N — oo Tt T T o o o, SAiferet

TR | " el SaR-=ge 36 YR fear
EIcIE

(1) VN )

3) N? (4)

- 51-

A T W AR v STt A1S H HISE igHl
sl S HEAT 39 YRR S ST ©
1

th/ kBT + 1
1

th/kBT - 1

n=

(1

=]
Il

)
= _ o hvkgT
1

KT |

3)
(4) n

hv>>k, T o forl, weter o1 e fer # seet
GFIHT%:

(1) e & fm

(2) XA-sf=a =t e

(3) o=t frm

(4) wHi-fete farawor
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101.

102.

103.

In Group-I some diodes are listed while
in Group-II some properties are listed.
Match the diode with their property and
choose the set of matched pairs.

Group-I Group-I1
(W) |PIN diode |(A) |Voltage
regulation
(X) |Varactor |(B) |Radio frequency
diode and microwave
devices
(Y) |Zener (C) |Optoelectronic
diode detection
(Z) |Photo (D) |Capacitor
diode

(1) (W, B),(X,D), (Y, A),(Z,C)
(2) (W, 0),(X,D), (Y, A),(Z,B)
() (W, A), (X, B), (Y,C),(Z,D)
@ (W,D), (X, A),(Y,B),(Z,C)

Mid band voltage gain of a transistor
amplifier is 200. The cut off frequencies
are 20 Hz and 20 kHz. The voltage gain
at 10 Hz and 100 kHz are respectively :

(1) 178.89, 196.12
(2) 196.12, 178.89
(3) 89.44,39.22
(4) 39.22,89.44

A logic circuit is shown in the figure.
Which combination of the input A, B, C
shall give the output X =1 ?

XOR

s>

101. WE-1 ¥ %3 SHTE gefag fohd T 8 SaIfeh

-1 § %3 07 16 © | ST Hl 3T
o | g ST T gafaa et s
|

aue-1 aHE-11
(W) |[PIN SIS | (A) |dTeedT f
X) [F@x | (B) [ffem smafa w

RIS e Ffehal
(Y) [SRE™E | (C) |IhI-3aii-eh
g

(N

(Z) [P EEE | (D) [Herfe

(1) (W,B),(X,D), (Y, A),(Z,C)
2) (W,0),(X,D), (Y, A),(Z,B)
(3) (W, A),(X,B),(Y,0),(Z D)
4 (W,D), (X, A),(Y,B),(Z,C)

102. ferelt Ziforeet yaedes i o ae aiees afey

200 2 | e TRt 20 gt U 20 forar
TS 1 10 TS T 100 fohedt 1 W e
TS SHUTT: %

(1) 178.89, 196.12

) 196.12, 178.89

(3) 89.44,39.22
(4) 39.22,89.44

103. =1 & wek drfehen gitaer gerian @ | Foef A,

B TS C T &I 91 §I9H fid X = 1 Je[
U ?
XOR

s>

X
X
AND
. :)D,_ :)D AND
XNOR G XNOR
(I) 0,0,1 2 0, 1,1 (1) 0,0,1 2) o0,1,1
(3) 1,0,1 @ L L1 (3) 1,0,1 @ 11,1
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104.

M
VBBJ_ 10 kQ

ZVI

105.

106.

107.

In the given circuit, if V- (sat) = 0.2 V,
Vg =0.7 V then I, and V- are :

Rg

(1) 0.13mA,3.5V
(2) 0.13mA,2.8V
(3) 6.5mA,35V
(4) 6.5mA,28V

The logic circuit is equivalent to :

(1) 4-input XOR gate
(2) 4-input OR gate

(3) 4-input NOR gate
(4) 4-input NAND gate

Extraction of instrumental response in
data analysis is called :

(1) Deconvolution
(2) Convolution
(3) Linear regression

(4) Correlation

The 8085 uP can in principle address
how many memory locations ?

104.

AR A
VBBJ_ 10 kQ

ZVI

105.

106.

107.

fea T afg Hafe v, @) =02 Ve
Ve =07 V&, W TV p FAFE:

Rg

(1) 0.13 fueft tfimr, 3.5 dice
(2) 0.13 foreft Tftmr, 2.8 dice
(3) 6.5 fuedt wftqew, 3.5 diee
(4) 6.5 foef Tftqer, 2.8 diee

[ERIREIKIEER PRk

(1) 4-f==ff — XOR R
(2) 4-Fasft— OR gR

(3) 4-Fasft— NOR gR
(4) 4-F5a3ft — NAND gR

HihSl & fordwor o IUHT IFRAT A
foreedor sheetar @

(1) STEaeH

(2) e

(3) YRaek wferma=
(4) TR-HEY

8085 uP ¥ forat wfq safewfaar =i
forgr=aa: danfera foram ST Eehar 2 2

1) 32KB 2) 64KB
D @ (1) 32KB (2) 64KB
(3) 128KB (4) 256 KB (3) 128 KB 4) 256 KB
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108. The timing diagram shown below satisfy

the truth table. One set of inputs is not
shown by the timing diagram. Choose a
set of inputs not shown by the timing
diagram (There are four time cycles T,

T,, Ty and T,)

o >

0O

109.

110.

111.

[ laBlc|Dp|Y
L1 Joli]i]o1
1_. §00111
o l1]o]o o
1ol o]

T4 T2 Tz« T4

(1) Rowno.1:0,1,1,0,1

(2) Rowno.2:0,0,1,1,1

(3) Rowno.3:0,1,0,0,0

(4) Rowno.4:1,0,1,0,1

What is the resolution voltage of an 8-bit
ADC with an input voltage of 10 V ?

(1) 0.8V 2) 04V

(3) 0.04V (4) 0.08V

When a Gaussian beam of laser is sent

through an aperture of diameter 2a, the
fraction of incident power transmitted
through the aperture is, if ® is the
characteristic length of the laser :

(1) 1—exp(—2a2/0)2)

(2) exp (—2a2/032)

3) 1+exp(—2a2/032)

4

A Green’s function associated with a linear

differential equation is best described as :

(1) The general solution of the
homogenous differential equation.

1+exp (—az/wz)

(2) The impulse response of the linear
differential equation.
(3) The steady state solution for

periodic forcing.
The eigen function corresponding to
the largest eigen value.

“4)

108. = foIm T THITE g RO T 9Ted

AT & | o=l 1 Tk A=ad SHand R
wefiq A& fora T B | wnaiE g el

WefRiq fordl ST ot faen & wee

aoﬁ%f(aﬁwa%Tl,Tz, T, T, §)
x | I— AlB|C|D|Y
& L[ L_i{oft|1]o|1
CT 0ofof1|1]1

| —ilolt]o]o]o

D |
Ym 1101 01

IIEIEL

(1) Rowno.1:0,1,1,0,1

(2) Rowno.2:0,0,1,1,1

(3) Rowno.3:0,1,0,0,0

(4) Rowno.4:1,0,1,0,1

109. 10 diee fawr arer foret 8-fs;e ADC it
fordie reear frat 2 2
(1) 0.8V (2) 0.4V
(3) 0.04V 4) 0.08V

110. S ST T TR G 22 6 6 5RF §
TSRAT & QT AT RTeh BT TohaHT 37T ST
T YT B ST ©, IfS o ST Sl Areafores
KEIERE
(1) 1—exp(—2a2/0)2)

) exp(—2a2/032)
3) 1+exp(—2a2/032)
@) 1+exp(—a2/w2)
111. e STeehed THIHOT § 2 A e &
Tl 3T qioh U 30 TehT AT ST EhaT R :
(1) THNMIE  Tdhe  THERWOT T
TN & |

(2) R TaFhe THRWT HT T
et |

(3) difenfes BT & for Tl saeen
BT |

(4) | S AT A H ST AT B |
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112.

113.

114.

115.

116.

The Runge-Kutta 4 method can be

interpreted geometrically as

(1) A single tangent approximation.

(2) A weighted average of tangents
along the curve.

(3) An interpolation polynomial only.

(4) A finite difference quotient.

Which statement correctly describes the
group SO(2) ?
(1) A non-Abelian group of rotation in

2D
(2) An Abelian group of rotation in a
3)

plane
4)

A finite discrete group

A group of unitary transformations
Isotropy in space gives rise to the
conservation law of which physically
observable quantity ?
(1) Total energy
(2) Linear momentum
(3) Angular momentum
(4) Symmetry

The Hamiltonian of a classical particle is

2 2
p~  kq

H(p, = —+—.
P, @) m o

Fp,q,t)=m(p+timoq)—iaowtisa

constant of motion. If mm? = k, then the

value of o 1s :

HV2 @1

The function

1
(3)0 4 —=
V2
An electromagnetic wave propagates in a
cold, collision less plasma of electron

plasma frequency - The dispersion

relation is ®° :copz +c%k?. Which of

the following statement is correct ?

(1) Both phase and group velocities are
less than c.

(2) Phase velocity is less than c, but
group velocity is greater than c.

(3) Phase velocity is greater than ¢, but

group velocity is less than c.

(4) Both phase and group velocities are

greater than c.

112.

113.

114.

115.

116.

&1 e 4 oty 1 sanfidia &9 @ 39 TR
T ST TehelT 2

(1) T Tl TIERET diTehe |

(2) sk o G TUIRGTSAT T VTR 79 |
(3) I U AR ogUE |

(4) W qRfHe ST 9TThe |

I |1 A SO(2) Y 1 Fel a0 @ 2
(1) 2D H U 1 T FH-Tsl T2 T g
(2) T < H USIH T Toh TATTI
(3) T HifHa fewshie @

(4) I ST i o wE

HTHTIT FHARTRAT I €t ifaeshr Seroftr
TR o T =W oh ST AT 8 2

(1) FA S (2) gk dam
(3) ®vfmEAT  (4) TEEfT

fret fomma s W RfueditEa

2 2
p~  kq

H(p, q) = 5 —+—~ & | % F(p, g, 1

=ln(p+imooq)—iocoot"lﬁa3r?fq

R R 1 It me? =k, A o FTAA R :
1
()2 5

T foRaearehE qi, aRH TSI
AR @, I 2 R foAT <R ATt
ST WA Sedt § | foemer ey
cozzcop2+czk2% | 1 4 9 9 @
FUT TE T 2

(1) T T SR AHE AT, S & c HHFA T |
(2) ST ST ¢ ¥ A E, ATHT S o ¢ |
SAETR |

TSl ST ¢ | SATT 8, AR 998 97T ¢ &

FHE|
ST ST 3R HHE 9T, 31 &1 ¢ ¥ SATATS |

21 (3)0

3)
4)
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117. Suppose in some inertial frame E L B | 117. AF fifSu o foret Siecdfi@ B H E | B 3T
and E = cB. Which of the following is E=cB & a g & I a7 o g 2 9
true ? : '
e . (1) Tk UHT W HiSE €, fSraw shaet faaa
(1) There exists a frame where only the S 3 o >

electric field remains. AT )
(2) There exists a frame where only the (2) TH TET HA M 5 g, e Faq
magnetic field remains. eI & € TR |
g 2 ¢ ¢ ¢
(3) Both Lorentz invariants vanish. (3) IHI AN SAINUCE T B A § |
(4) Electromagnetic field vanishes in all 4) aft % o %@\j}?{ﬂﬁ‘eﬁ'& & Nl K
frames. TR

118. Which of the following pair of particles | 118. fir & & 0l & &9 & RG] % U i
have opposite intrinsic parities ? STiafe oadT fraaa £

1) n, w° 2) e, o _
) 2 (1) nm @) e.p
3 p.n EMere (3) p.n () e, e

119. A particle of charge q and inass mis | 19 aﬁmqwmmwaﬁéw%mﬁr

moving in the potential —kx?> with ! .
2 T k2 forva & wifeficr 2 | s [ 1) &
frequency ®,,. The rate of spontaneous 2
emission from the state |1> to| 0> is | O> LESEEESEERIEE
m Ao’ o) 2000 ) Ao’ o) 2000
3 né 3 nc’m 3 nel 3 hc’m
G 375 @ T @ T4 @ 2%
3 mc 3 me 3 mc? 3 mc?

120. Ata first order phase transition occurringat | 120. T o ATIHT U B4 Tt T 5hH sl SshH0T |,
a temperature T, which thermodynamic S T R s fap] e i s
quantity is necessarily discontinuous ? Ao
(1) Gibbs free energy '

(1) firsd 76 st
(2) Entropy @) T
(3) Chemical potential 3) l'l'{;lﬂﬁzﬁﬁ‘iﬁ
(4) Helmholtz free energy (4) Fouerezd 9 Il

121. The first experimental observed Bose- | 121. He® Yl TN ST 9@ U SG-AEEA
Einstein condensate was realized using FeT0 1 TR 3T TS R T 9T 2
(3) Hydrogen (4) Sodium-23 (3) ETEESH (4) Wfem-23
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122.

123.

124.

125.

The CMRR of a differential amplifier is

55 dB. If the gain in differential mode is

1200, then gain in common mode is :
1200 1200

)y ——— 2) ————

. antilo @ i antilo ﬁ
8 55 < 20
600 600

) . 20 ® . 55
antilog | — antilog | —
55 20

In a detecting system CR differentiator is
used to shape a waveform. If the input

signal is given by :

v, { V, 5t20
m 0 ;t<0
the output waveshape is :
(1) V,sin 27Tt
(2) Vsin (2nft + ¢) where ¢ is the phase
difference.
3 Voe*t/ T, where 7 is the time constant.

4) V1 - eV 1), where 7T is the time

constant.

What is not true regarding the pre-

amplifier ?

(1) The decay time of the pulse should
be very small.

(2) Preamplifier is usually as close as
possible to the detector.

(3) It maximizes the signal to noise
ratio.

(4) It ensures impedence matching.

Which transducer is used to measure

very low temperature in adiabatic

demagnetization ?

(1) Platinum resistance thermometer

(2) Temperature dependent susceptibility
measurement

(3) Thermoelectric devices

(4) Magnetostriction devices

122.

123.

124.

125.

foret 31X waefsh ST CMRR T HH 55 dB
2 | Ife 31T forem & @fey 1200 2, @ g

IECIR:RSIEORE
1200 1200
v antilo (gj i antilo (ﬁj
8 55 s 20

600 600
3)) —F¥ ) ——F—=
G — (zoj() . (55]
antilog | — antilog | —
55 20

forel Egem Ferr # qUTET o1 ST 3 &
CR 3Tdehcish T ST foarm < T 2 | afe
Trereft gha

Vo 5t20
Vin:{ 0 ;t<0
? 1 fea qT AR B
(1) Vsin 2xft
(2) V,sin (2nft + ) ST ¢ FHAT A S |
(3) VeV SEl v aw fraih 2 |

) V(1 —eV/7) 5t o gua faain 7 |

TTehseleh o Hafer & o Tl L & 2

(1) I T GTIHI Tga &foT ST =T |

(2) WTEYEH T HHEeh § T
e B g |

(3) ¥ Hopd I T o AT hi TH T
T TETAT ¢ |

(4) I e gaferd AT s |

G Tfcrererehd | = 19 710 H i |1
ZTESTEL T BT 8 2

(1) wAfeTm gferier amommdt

(2) T AT TR AT

o) o

(4) Frerehig-foeor Ifh
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126.

127.

128.

129.

130.

131.

Ge (Li) detectors are no longer used in

spectroscopy studies. The reason is :

(1) It offers poor resolution.

(2) It has low efficiency.

(3) To keep it functional it needs to be
filled up with liquid nitrogen even if
it is not in use.

(4) The associated electronics is not
available.

The absolute value of the electron spin
is
(H 0

1
3) Sh

)
3
“4) Th

An atomic state specified by the three
quantum numbers (n, /, m; can be

occupied by how many electrons ?
(1) One (2) Two
(3) Three (4) Four

The value of Sommerfeld’s fine structure
constant 1s :

(1) 137 )
(3) 173 (4)

The Zeeman effect refers to

(1) Splitting of spectral lines due to the
magnetic field.

(2) Splitting of spectral lines due to the
electric field.

(3) Broadening of spectral lines due to
temperature.

(4) Shifting of spectral lines due to
pressure.

For an electron state with L=1,S=%

and J = % The Landg g-factor is

1 2 3 4
(1 3 ) 3 3) > 4 =

126.

127.

128.

129.

130.

131.

Ge (Li) Hg@ehi 1 SRS STea=1 §

3T IYANT T BT | | HHOT ]

(1) 72 T fadeT U AT e |

(2) TR IFA AR

(3) afe a8 S A T ' a9 off s@R
FHrIHRT T % foTT 53 ATege & 9
T STIIHAT BT R |

(4) HEG SAFIhT STAS TR 2 |

FAFEI TIhUT T 0T A ?

1) 0 )
3) 2 3

> @ Sh

o e R (n, 1, m,) © SIATS T8 ATV
LT I ford S Bl Hehal & 2

(1) ) @

(3) @ (4) =X

TRHTE o G&H T Rerish I aM 2 ;
1

137
1

173

(1) 137 )

3) 173 4)

ST STl ot 37ef @
(1) TFThT & o hIT TFHT Tt

Ere)

(2) Togd & % HWOT WaHT @Al H
ST

(3) ATIHT o HROT TFHT {GTAT T AT
FHT |

(4) ST o ST TFHT @Y AT RawrehT |

L=1,S=% £ =% EISIES L]
e & ford A g FH B

1 2 3 4
(1 3 ) 3 3) > 4 =
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132.

133.

134.

135.

136.

Which coupling scheme is generally valid
when spin-orbit interaction is weak ?

(1) j-j coupling

(2) [-s coupling

(3) Hyperfine coupling

(4) Zeeman coupling

The ruby Ilaser emits light at a
wavelength of approximately —

(1) 1.06 nm (2) 10.6 nm

(3) 632.8 nm (4) 694.3 nm

The active medium of a ruby laser is
(1) Nd: YAG Crystal

(2) He-Ne gas mixture

(3) ALO, doped with Cr,0,

(4) CO, gas

Let the direction [u v w], lies in the plane
(h k1), then uh + vk + wl = 0 is known as
which of the following ?

(1) Bragg law

(2) Ewald construction theorem

(3) Burger rule

(4) Weiss zone law

Three energy dispersion for electrons
moving non-relativistically in a crystalline
solid are plotted in the figure. The effective

%k %k %k
masses m,, my and m, are also marked.

Which of the following is correct ?
ArE

A A-mj,
B B-my
c C-mg

<

(1
)
3)
“4)

O K

* * *
m, <my < m,
* * *
m, >my, >m,

* * *

m, = my = mg

* * *
m, >m, > my

132.

133.

134.

13S.

136.

ST <5R0T et 3d:fsham HEsiK gt &, b
SATAAR T 1 HY H AT THH A1 2t & 2
(1) j-j At

(2) I-s FUfAT

(3) TTSUHIST HUTAT

(4) SHH FHUfAT

Tl TSI T 3 AT U JehTeT Scatsid
FATR —

(1) 1.06 nm (2) 10.6 nm
(3) 632.81m (4) 694.3 nm

ol TSI T WlshT ATEIH §

(1) Nd:YAG fsreeat

(2) He-Ne T firgror

(3) ALO;, Cr,0, % &r ATfed
(4) COo,™|

AT R [uv w] femm, (hk ) aar o e gt
uh+vk+wl=0R A g RTFEIE 2
(1) s fm
(2) TATeS T IHT
(3) st fem
(4) arss-g frRm
fo o fordlt fopeeettar 3 © sramUfdreRaT @
Tferefiet ST o 1 Soll fI&IaoT osh Tier
™ g Wmmz, m;@ m:‘lﬁ
sifra R M g | T a g adi 8 9

AE

A A-m,

*

B B-mp
Ck C-m;g

Page 35 of 40

MASTER



137.

138.

139.

Which of the following experimental

method is not applied to study the Fermi

surface in metals ?

(1) Two-dimensional angular correlation
of annihilation radiation

(2) de Haas - Van Alphen effect

(3) Electron energy loss spectroscopy

(4) Compton scattering

A rectangular lattice has a = 6 A and

b =4 A. In the first Brillouin zone three

incoming phonons each with wave

vector components 1.2 A1 04 Al

interact to give a resulting phonon. The

wave vector of the resulting phonon is

(Assume this as 2-D lattice)

72 -7 1.2-=
() K,= y=

,K

10.8—m= 24—-1
2) K, = 3 Ky = >
3) K)C:10.82—1t’K

72 -7 1.2
4 K,= 5 Ky = 3

The E(k) curve for a solid is expressed as :
) ka

E(k)=E, + 4y sin’ > Here the wave

T

a
The bandwidth and the effective mass of

) -7
vector k 1s such that 2 <k<

137.

138.

139.

7 4 & =i €yl fafer s arge |

HT IBI o ST B TIh el [ohdT ST 8 ?

(1) faenfua faferor = fg-smamit Fofe
g-Ual-

(2) T - T THTE

(3) SN Hel BTE TITHfT

(4) FaeH gl

foret TIATRR STk T a = 6 A W

b=4 A2 | wor fsiqart spfesiy o i atmafera

B S Id% T qT Gy uew

1.2 A1 3 0.4 A! £, afomdt wHm gia

Fd & | gfomHt B & qar afewr @

(38 2-D STTeTsh °T)

(1) Kx:7.23—n’Ky:1.22—n
2) K, - lO.E;— s K, = 2.42— s
3) K, - lO.E;— T K, = 2.43— T

72-m 12-=
4 K,= 3 Ky = 3

forelt 31 o faIT E(k) a3k E(k) = E, + 4y
sin? (%j@mﬁww%laﬁw

gfew k 3@ IhR 2 fom %Sksgwéﬂgﬁ

the electron in this band are : AT ohl SJUE TS T T ST @
(1) Bandwidth = 4y, (1) Svg e = 4y,
. n* 72
Effective mass = ——— et e s ——
2vya sin (ka) 2va sin (ka)
(2) Bandwidth =2y, 2) Jug e = 2y,
. n* 72
Effective mass = — 5 gyt s s ————
2ya” sin” (ka) 21(312 sin? (ka)
(3) Bandwidth = 4y, (3) vE =TS = 4y,
. n* 72
Effective mass = ———— e g s ——
2ya” cos (ka) 21(32 cos (ka)
(4) Bandwidth = 3y, (4) v ST = 3y,
Effecti i et g "
ective mass = ———— A
2va cos (ka) 2vya cos (ka)
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140.

141.

142.

143.

144.

145.

Hund’s rule gives ground state of Pr3*
rare-earth ion as 3H 4 The effective Bohr
magneton for this ion is :

(1) 3.58 (2) 2.69

(3) 5.37 4) 2.75

The quantum of coupled phonon-photon
transverse wave fields is known as :

(1) Magnon (2) Plasmon
(3) Polariton (4) Polaron

Superconductivity in mercury was
discovered at approximately :

(1) 1K (2) 4K
(3) 77K (4) 273K

The eigen values of the parity operator
are

(1 £1
(3) Oand 1

2) +i
(4) Oand-1

Which of the following interaction has
the positive scattering length ?

(1) Neutron-proton scattering in singlet
state

(2) Neutron-proton scattering in triplet
state

(3) Neutron-neutron scattering

(4) Proton-proton scattering

Which of the following decay is
forbidden ?

(1) n°—y+y
2) K>t +n +n°
3 p —>e +v, +;H

(4) MP°>p +e +ve

140.

141.

142.

143.

144.

145.

T — & S Prt oAl g8 Fremgem g
EET 3H,, € | 9 TR B STl S AW
2

(1) 3.58
(3) 5.37

(2) 2.69
4) 2.75

BB SIS T & w1 I
FATUCH FHEATdT & ;

(1) A== (2) TASHN

(3) UATEH (4) dAH

IR T AfrITeTeRdT Shl WISt T 39 aTaHT
tl'(g'%?ﬁ:

(1) 1K 2) 4K

(3) 77K 4) 273K

YT TR & AT 7 &

1) +1 () +i

(3) 031 4) 031

= # 9 form g fomam i wehivig oS
YTcHe & 2

(1) ~IZH-SIEH st Tfehsh 3TeTeT § Fohior
(2) ~AZH-SIEH i e STereem H Tehivi
() =g
(4) ITH-NEH gl

91 5 9 o 9T & A9atid | 2
(1) m—>vy+y

2) K°»>n"+n +n°

3) u7—>ef+ve+;u

(4) MP°>p +e +ve
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146.

147.

148.

149.

150.

238
The o, U cannot spontaneously decay
. 237 .
into ¢, Paand a proton. The reason is :

. 238
(Given mass ¢, U = 238.05079 u,

2
5 Pa="237.05121 u, |H=1.00783 v)

(1) Charge is not conserved in the decay
process.

(2) Mass number is not conserved in the
decay process.

(3) The process requires 7.68 MeV
energy for the decay to take place.

(4) The process requires 0.511 MeV
energy for the decay to take place.

Parity is not conserved in beta decay due
to which of the following particle ?

(1) Neutron

(2) Proton

(3) Positron or electron

(4) Neutrino or antineutrino

W=, Z° Bosons are related to which of the
following ?

(1) Gravitational force

(2) Electromagnetic force

(3) Weak force

(4) Strong force

The organic molecule added to prevent
possibility of multiple pulsing through
internal quenching in GM counter can be :
(1) Ethyl alcohol (2) Ethyl Aldehyde
(3) Formaldehyde (4) Benzene

If 2 and a* are the annihilation and creation
operators for simple harmonic oscillator

then <(n+2)|(§+§+)4|(n—2)> is equal
to:

(1) vn-2+vn-1v/nvn+1

2) Vn-3vn-2vn-1+/n

(3) vn-2+4n-1+4n+1+4n+2

4 Vn-1+vnvn+1+n+2

146.

147.

148.

149.

150.

238 237 .
oy U &&: g, PaTd TF WEH § &

T &Y kT &, IR -
238
(f@r @ g=mm ;) U = 238.05079 u,

29317 Pa=237.05121 u, }H =1.00783 u)

(1) &= sk & e Tfera T 2 |

(2) & Jishan & geaH e el T & |

(3) & o fAT IfshaT 1 7.68 MeV Fistt sht
ATITIFAT R |

(4) & = fow gfskam =61 0.511 MeV St
F ATTEFATE |

ST &9 T T o6 oo e 0 8 TR ot
F HRTEATE ?

(1) =g

(2) WeH

(3) TINIZH AT SeAoe

(4) =Afger o st

W, Z° ST T gey e 8 8 frea 2 2

SfY-UH TTUTeR H Uk ek TGS ohl 3ATd ek IAT
ST Ukl o T, T 1T ahtelfien o70] &
e

(1) 3 TehIEre (2) 3Tt Ufeeerss
(3) wHfcgeRe  (4) SsA

Ife 2 Td 2t TS I AleTeh & i ud

Yo TR 8 al ((n+2)|(§+§+)4|(n—2)>

EQR:ICR

(1) vn-2vn-1vnvn+1
2) Vn-3vn-2vn-1+/n
(3) Yn-2+4n-1+4n+1+n+2
4 Vvn-1+vnvn+1+vn+2
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