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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

What is a Research Design ?

e AT 7 B 7
Options :
A way of conducting research that is not grounded in theory.

| 9T T =H1 Ueh oelehl, = [esid 9¢ AT o =7 |

The choice between using qualitative or quantitative methods.

5 3 JOTHE A THTOTHS TE a9l & 3UANT & 959 g |

The style in which you present your research findings e.g. a graph.

g% S fEE A e e | B W S &g E - 3T |

3. %

A framework for every stage of the collection and analysis of data.

" HFHST & Hebad AT G999 & UE Y H [0 U BT |
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Question Label : Multiple Choice Question

The study design of collecting data at a particular point of time is called :
[FE1 9T 999 O 97 ATHs HIBU I Il ASEE AR BRIl
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Options :



Cohort study

%

HEA0T g (FEE =El)

1. =

Trend study

EISEeEIpE

Cross sectional study

, =T q (FHFRE) a9

Longitudinal study

Lx T Je= (SrdeRIfeTer) A=EE
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Question Label : Multiple Choice Question

The value of middle position in a distribution of values is called :

=

qHei & [gaver § 799 i B0 "9 FHeal 5

Options :
Mean

1. % =

Median
5 o TR



Mode
23 = :_5|;F1I'E

3.
Mid-point
L % HE-dg
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question
In order to pursue research, which of the following is priorly required ?

9 I AN Fo &% [0, EEfangd § 9 [FEsl 989 STEsgeddr Bl

8 !

Options :
Develop a research design
| % S SATHETT F fahE

Formulate research questions

5 o ST TEST BT Ao

Deciding about the data analysis procedure
y » GAHST 8090 uikar & 9 | UE

Formulating a research hypothesis

, % S OHERTIET HHET HIAT
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Question Label : Multiple Choice Question

Which of the mllﬂmnE is a basis of the quality of a research journal ?
Te=TfeTiET H | e g 9i=e # OEwn B AN D 5

Options :
Impact factor

L& PENE] ‘IUT
h-index

mdm
-2

UQ

=)

il 0-index

4w 110-ZSFH
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Question Label : Multiple Choice Question



If the population is heterogeneous, which one of the following probability sampling
methods will be suitable ?

AT AT FEaE ®, a1 Heiaiag § § RE-H geear gfasel &iy
AR IUGFT 20T 7

Options :
Sequential sampling
FHHTIHTT A=+

1. ®

Quota sampling
A SERE]

Double sampling

-

‘-'t”_z -.l ﬂri-. ,-q'q;

Stratified sampling
ST afa=4a4
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Manipulation is a part of :

L= =
Uegdd- ......v.... chl [.],'ﬂa = l 5 |
Options :

Historical research

| % UTC=IEs ST



Fundamental research

2. % AlfeT 21

Descriptive research
« dUHTHE 91T

3
Experimental research
4 THEIETE ST
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Question Label : Multiple Choice Question
p-value stands for :

= Ty T =
-9 | 9199 7

Options :
Probability value

| SHE

Preference value

) % LA H

Pre-determined value

| TE-TEIT e



Prescribed value

4, 5
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Question Label : Multiple Choice Question
R” is known as the :

"~

R AT ..., F =7 § AET AT 2

Options :
Coefficient of determination
- =TT BT I[OTiF

Multiple correlation coefficient

TE-FEEH U

Partial correlation coefficient

AN FET= UNH

Semi-partial correlation coefficient

HA-ANNF TS oM
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Rejection of null hypothesis, when it is true, leads to :

ST OERETHT SRIIEd 2 S Sdih T8 JF 2 ..., I NI Ll
Z |
Options :
Sampling Error
1. # PI:TJ '._J]'-._'

Type 1I Error

[
cizd II JId

2. %

Type 1 Error

o TR I e

Estimation Error

« -Bilﬂ_ﬂl-_—l ';]JIFI
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Question Label : Multiple Choice Question

Which of the mllomng is first stage | in Grounded Theory data analysis :

FI"“'_-I'I_FI"'_J'_‘TIT o UT38S ANl @ 3-1I’Jr.r [ ESEE9T & 99H =99 HiF-H1 Sl

ap

Options :



Examination
_ BEAEE |

Open coding
2 W “gf‘:l E"Q_r‘r “I:-"E

Retardation
3 % AT

Comparison
4, % ST

st
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

The area of the rejection region for a two-tailed test in comparison with area of the one-
tailed test for the same level of significance will be :

o Tg-g=sig Oderor #r e

Note: For this question, discrepancy is found in question/answer. Full

Marks 1s being awarded to all candidates.
Options :
Smaller

| & A



Same
HHE BN

Larger
TST BRT

One-fourth
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Question Label : Multiple Choice Question

Basic research is :
qifeTsh T 2 2
Options :

Practical and descriptive

Client-driven
5w JTEE-UT

Expands current knowledge
3 o TUAAE T BT T B i

Advancement of technology

4 % JENRTER F 30 @ 91
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Correct Marks : 3 Wrong Marks : 1

Question Label : Multiple Choice Question

The technique in which an individual is presented with a stimulus and asked to respond
with the first thing that comes to mind is known as :

TE A TEH ZiE ® HEA UF Soel 9Ed H Sl 2 AR IRl
e S REET H AR B, I9E 9" 4 ® [0 wE A B, H S

= e
a2

Options :
Completion techniques
IR ERIE7

l. %

Focus groups

Association techniques
o =TT THATE

3.

In depth interviews
Tled Hidlthi

4,
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Question Label : Multiple Choice Question
An Independent variable is defined as :
OF o =7 FH 9fEnad AT S e 2o
Options :
Change variable

| THECAeT =Y

Confounding variable

) % qHT 97

Extraneous variable

3 % AT =T

Outcome variable

4 % THOTH =T
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Which one of the following statements is false for Research ?
frfatad & § ®E-91 F99 8994 & a0 qom = 7

Options :

Research design is a logical and systematic plan for a research study

AJHEAH ATHR M FASIA F; A0 OF ANk AN TGRS 2

1. ®



Applied research is conducted to solve theoretical problems

, v GEI-aE FEHEAT B BT HIA & [0 AERNE AJEIH HET AT 2

The basic research is also called as fundamental research

3%gﬁrfeﬁaaﬁﬂﬂ—nﬁ”{w STe o1 FH=T AT =

A hypothesis is a statement that is tested for its validity

4 % TSI U B & [STeehl I 1 I A S 8
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

A researcher has administered some drug for management of diabetes for 4 weeks in a
group and measured pre and post data for blood glucose level. Which statistical tool will
be used to analyze data ?

UF NGFRdl I UF 998 H 4 99= & 0 qgHE & U999 F A g oadn
S1 B S YA 9 & U9 AW AR & Wl B J199 GhET | Ot SiEST &
sy & fom T

hE ST i3 =1 I99RT =har S 7
Options :
Paired '’ test

AT E-TETe

1.¢

Independent t-test
5 % T T




ANOVA test
3, %

Chi-squire test

ST JEIEOT
4, %
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Which of the following is a qualitative variable ?
1 & § ®F UF OIS F7 7 7

Options :
Colour of hair

1. ¢ .E|||:r|' =hl _'FT

Body weight
, w STEIE 47

Body height

P - r
3 % M Hdlg

Percentage of haemoglobin

4 % ETARCTES 1 Afaer
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Question Label : Multiple Choice Question

A researcher should consider which of the following to prepare good research
proposal ?

UF SESAl W F=ST Y IR o9 @i & oo Mererag § " @E

(a) Research question should be novel

9T Uee H4 BT =E0

(b) Research protocol should be ethical and relevant

HATHA UIerEpe Hids AT AEHEE BET =l

(c) Research question should be interesting and feasible
S UsH RBo=ed 3T =gsE 5FT FeT

(d) Researcher should consider only his'her own interest and benefit

STIRdl Hl Had ATAT =FH T BT UaH @9 9% G917 FHAT Fiieg
Options :

a & d are correct
L% aATdH2 2

¢ & d are incorrect
, % CHATdTET &

a, ¢ & d are correct



a, b & ¢ are correct

A Ja,b?ﬂ' TcHsl &
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Why reviewing the existing literature is needed ?
HISTeT |Macd 1 GHIE 3 H AEFGTRdT F=i 2 7

Options :
It does not provide references
T= HeHAl Hl U= A&l HLal

1. %

It does not provide required word-count
5 % FATIIIH T TR ol

To find out what is already known about area of interest
v T2 O & U i s & a9 & 9 | usd | #4052

3
To help in non-related disciplines
, x TS fqEAt § "AE w7 & o

Question Number : 21 Question Id : 59345215068 Question Type : MCQ Option Shuffling : Yes 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 : 3 Wrong Marks : 1



Question Label : Multiple Choice Question
Which one is called non-probability sampling 7

EhY TEHT=AT U= shal Siar 2 7
Options :

Quota sampling

| I giq=aa

Cluster sampling

, x 78 Oia=a

Systematic sampling

s % AT Ui

Stratified random sampling

4 % OPHT AGEEE i

Question Number : 22 Question Id : 59345215069 Question Type : MCQ Option Shuffling : Yes 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 : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Random error can be effectively handled by :
AGEsE S Bl ....eeenn.. ST THET B9 F e A S E@ar 2

Options :
Adequate sample size
3OS FAHAT TR
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Randomisation

) x TEEHTT

Blinding

| w SAIHTIT

Representativeness

4, ® I
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

The correct definition of h index is :

Options :

Largest number h such that h publications have at least h citations
| » T4 FE1 FA h 59 5 h UHEEl § BH H HH h SgEIOT 2

Lowest number h such that h publications have at least h citations
999 ®HH ST h 59 5% h IHe= ¥ FH F HF h IgEEOT B

2. ®

Total number of citations divided by the total number of publications
IEHYON T T EEAT B TR F B AT § TG w9

3. %



Another name for impact factor
o THEI FEE FH T AH

4,

Question Number : 24 Question Id : 59345215071 Question Type : MCQ Option Shuffling : Yes 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 : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Which of the following is not a reference management tool ?

-

a5 § Hi9 §@ed Ugad 3969 J87 5 ¢
Options :
EndNote

l.

Zotero
Mendeley

- -
3. % HEC

Scopus
~hHIUH
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Question Label : Multiple Choice Question



Mean, Median and Mode are :
A1, A=H] AN G5aF 5
Options :

Measures of dispersion
| s TETOT T AT

Measures of central tendency

Feld Jg T "I
2. =

Measures of probability
s w SHATEEAT FH/ AT

Sampling methods
4w TTCEAT [
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Question Label : Multiple Choice Question

What is the appropriate measure of dispersion to report when median is reported as the
measure of central tendency for a given set of data ?

FOrE 3 & U F=gad & 39ge 39 T & Sfd ’ieIET & Alws! &
U HYE & [0 FEF U9 & #99 F &7 H Uge RA ST B 7

Options :
Standard deviation
| % HEE aEe




Interquartile range
» FATFFAF TR

2.

Variance

3. % A=Y

Coefticient of variance

.

, % TEEEOT B IO
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Open ended group discussion that promotes discussion among participants is
called .............. :

FgaiT (HA99 U2 J9) == S 9iduiiEl & dE" ai=Er B gedl od E,
EBART B evevereerennones

Options :

In-depth discussion

e ==l

1. #

Focus group discussions
, » PIHE JT ==



Participant observation
y x JICTHRT ST

Structured interviews
, % SET AT
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Question Label : Multiple Choice Question
The ability of a tool to correctly measure what it is supposed to measure is called as :

FRET IURTOT/EET &1 THH 3899 & OUA &% [0 UART Bl YEl 2 3%

HE-EE] A1 H &HdT FEan 2
Options :
Validity

ljaaﬁT

Reliability
, w [FETEATEA

Consistency

3. % HTIC

Accuracy
4 23 ?:l_'_':—lr: Y
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

In an experimental study of the effects of time spent on studying on grade, time spent
studying would be the :

IS 97 HHIT H Fdd J99 & TEEl & UF TENE FAEaT J, AT
H EaET T qJ9T BRT G

Options :

Control group

[ndependent variable
5 @ A =TT

Experimental group
O HJHE

3. %

Dependent variable

4 % AR =7
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Question Label : Multiple Choice Question



A reasoning where we start with certain particular statements and conclude with a
universa] statement is called :
U O SRl BH B @9 HEdl § 8% g 5 AR UF HEHHE HET

=

% | ey MeRed 2, el 2 oo
Options :

Deductive Reasoning
| % TTHATHS T6

Inductive Reasoning
5  ATTHATHE Th

Abnormal Reasoning
, % FEMEN TH

Transcendental Reasoning
4w TRTGHAEE T
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Question Label : Multiple Choice Question
If a distribution is described as pl'lt}fl\urllc then it is :
e TTHT [Aavor @ wielgiicd (F9ed FHR[I) & &9 H aid @ S #,
ar s &
Options :
Peaked

=

1. % TICler




Flat
2. & HHIC

Bimodal
3w EIEND
Thin
4, % O
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Question Label : Multiple Choice Question

In a statistical table the row headings are referred to as :
O HivASHE arfass H, 9T Sigei B HET S 2
Options :

Source note

| x 9T ST

Captions

- e (AgeluE)

Stubs
= (T3)



Body
ST
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Question Label : Multiple Choice Question

Which of the following techniques are used to control extraneous variables in research ?
HAIEIH H gEd = B FEET B & oo Meieigg § F W e
W[ ITERT THAT AT E 7

Options :
Change of instrument

CICEEG AN I EG

1. %
Randomization

2 @ NEHIT

Change the research method
AGEE faiEET ° aivacd

3. %

Parameterization

, w TTEIESTE (STHYo)
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question
Which of the following is the information and library network under UGC ?

TSIEl & dad aiad 5 8 HE-91 21 AR TAdad Hedd 5 ¢

Options :
INFLIBNET
1. v UIEHT

NISCAIR
9 % rl‘-'. Jf-—:l.-"':l {

Association of Indian Universities
3 % HaT [aegiaenaar 1 99

NAAC
4% TP
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Question Label : Multiple Choice Question
A research tool consisting of a series of questions is known as :
Ul W UH cjEal § A UFH §UT ITHIOT B FHET ST B

Options :
Observation schedule
| x FEACIEA ST




Interview schedule
HIEATRT A

2. %

(Questionnaire

e

3 PEEIEII]

Psychological test

4 s TS e
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What does a good thesis involve 7

(a) Reducing punctuations as well as grammatical errors to minimal level.
faeE-T==] To1 =0T FYEdl H FHedqq TT 99 HH AT |

(b) Correct reference citation.
YT Jed 3mA |
(c) Consistency in the way of thesis writing.

AiEd oEs & T H FEd |
(d) All of the three
r fl ﬁ_ =
Choose the correct answer from the codes given below :
A " T e § H @er W g
Codes :
s

Options :
a,b,candd

| v &b, cTATd

a,candd

) a,cdard

a, bandc

S@a,bﬂ"?‘ﬂc



c.,bandd

4 % CbTAT

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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Question Label : Multiple Choice Question

The difference between the expected value of a sample statistic and the estimated value

of parameter is called :

)

-, - -,

THAT ADSI & FAUET o AN UEA ® AJANG god & 9= @ HAWL
Options :

ap

Error

Contradiction
R IR
3. %
Difference

4%
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Question Label : Multiple Choice Question

Among the following, widely used method for extracting factors is :
Tfarad # H, TEH B e & 0 &S T9 H SEEE @ A
i 9 &
Options :
Path analysis

| T ST

Discriminant analysis

% — i
TaYes fgeeaor

Group analysis

Principle component analysis

THE-Ted [geedo]
4073 ’
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Question Label : Multiple Choice Question



Study the following given graph and answer the question :
(e b I IR s 2 1 T P = =2 2 o B 1 | e L 2 S o = ) B s s A1 1 LU
1200 —i)

1150 ===

10| 4T )

1050 /] et

1000 |
950 — -
900 . -

850
800

PRICE IN RS

Jan  Feb Mar Apr May [June July Aug
MONTHS

What was the price difference between commodity A and B in the month of April ?
FYUA ® HeA H A A AT B ® I/ Hed I HwL g4 o7 7

Options :
| % 250

, o 150

3 % 100

4w 90
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Correct Marks : 3 Wrong Marks : 1

Question Label : Multiple Choice Question

Study the following given graph and answer the question :

AT OM% 1 He=gd" HIAY 9T 999 H I9L @iy
1200 =i}

1150 —etB |

1050 / et

1000

PRICE IN RS

950 . AN
900 -
850
800

Jan Feb Mar Apr May June July Aug
MONTHS

What was the difference in average price between commodity A and B from April to
August ?
FUA H I T AHIAT A FZ B & HET 99 H HaAr Fe7 91 7

Options :

L% 90

, % 86

L% 9

VL
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Question Label : Multiple Choice Question

The degree of freedom of a rigid body is :

Options :

s



Question Number : 42 Question Id : 59345215089 Question Type : MCQ Option Shuffling : Yes 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 : 3 Wrong Marks : 1

Question Label : Multiple Choice Question

The Lagrangian of motion for simple pendulum (a particle is suspended by rigid,
weightless and inextensible string from a fixed point) is :

Options :
L=lnn" il ! —mglsin(8)
) 2 \ dr )
1. #
L=—m!3: i | +mgelcos(8)
g \ df }
2.9
L=im}'3i @ I + mgl sin(8)
) 2 \ dt )
3. %
L—% 112 } Al 5 — mgl cos(6)
4.% )
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Question Label : Multiple Choice Question



The relation between Hamiltonian and Lagrangian is described by Legendre
transformation as :

Options :
{’.
£ Y
| % = di
da -
T s GO
- gy
dq .
H=L—?%pi
3. %
1a -
H=L+‘,"’Tﬁp
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Question Label : Multiple Choice Question

The phase diagram of a one-dimensional simple harmonic oscillator represents :
Options :

L% Circle

5 % Parabola

3« Ellipse



4 % Hyperbola
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Question Label : Multiple Choice Question

For canonical transformation, the volume of phase space :
Options :

| = Increases

5 % Decreases

3 Remains unchanged

4% Slightly changed
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Question Label : Multiple Choice Question

The Hamilton's equations of motion are
Options :
dq_f- - r:JH -:J’pj 2 r:}H

. di  dp; dt oq;



dq; oH dp;  oH

) & di  dp j‘ dt dq '

dq; oH dp; OH

- dt dp; " dr _a{;j*

dgj  oH dpj  oH

dt ap; dr _Hq,rj-'

4, #
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Question Label : Multiple Choice Question

If f (x) is an even integrable function, then its Fourier transform is equal to :
Options :
,, Fourier sine transform

Fourier cosine transform
2. ¢

3 % Laplace transform

_ Delta function
4, %
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Question Label : Multiple Choice Question

The macrostate for classical grand-canonical ensemble is :

Options :

_ x NV,E
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Question Label : Multiple Choice Question

Gibbs paradox arises due to :
Options :

| % Indistinguishability of classical particles

) Distinguishability of classical particles

. Omittance of quantum nature of particles
3. %



4 % Absence of inter-particle interaction
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Question Label : Multiple Choice Question

For a Fermi gas composed of N particles in three-dimension at temperature T = 0, the
fermi energy is proportional to :

Options :

[ x NS

5 % hr].-'.‘:

3. J NE.".—{

4, % N

Question Number : 51 Question Id : 59345215098 Question Type : MCQ Option Shuffling : Yes 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 : 3 Wrong Marks : 1

Question Label : Multiple Choice Question

A one-dimensional random walker takes a unit step to the left or right with equal
probability. The mean position after N time step is :

Options :

& N2
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Question Label : Multiple Choice Question

The thermodynamic potential for micro-canonical ensemble is :

Options :
| % S=—+kinW
. S=kinW
3.8 S=—kTinW
S=kTih W
E
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Consider the following series :

.1'3 i Ij J.'?

—_—_

5 b5 o

When x tends to 1, the given series converges to :

Options :

¥
% 2

. 4

5 % Unity
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Question Label : Multiple Choice Question

A necessary condition that fiz) = u(x, y) + v(x, y) be analytic in a region R satisfies
Cauchy-Riemann equations :

Options :
du _dv du _dv

dx EI oy

1. ®

du _dv du _ ov

) o dy  dy Cox



u_ v u_ o

e dy dy  ax

du  dv du__ dv

dx dy dy dx
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Question Label : Multiple Choice Question

For canonical partition function Z with B = 1/ kg T, the average energy is computed as :

Note: For this question, discrepancy 1s found in question/answer. Full
Marks is being awarded to all candidates.

Options :
—dln
N dp

dinZ
2. r]ﬁ

—dlnZ
3 pdp
dinZ

pap
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

A glow discharge tube has plasma density n = 10'® m™, and KT. = 2 eV. The Debye
length of the plasma is :

Options :

| % 23x107m

, % 0.6 107 m

1.0x 107 m
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Question Label : Multiple Choice Question

Which of the following is not magnetohydrodynamic (MHD) wave ?
Options :
Sound wave

i wave
. Light wave



3 ® Magnetosonic wave

L% Alfven wave
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Question Label : Multiple Choice Question
The pointing theorem is a mathematical statement of the conservation of :

Options :

| % Momentum

5 % Charge

3 @ Electromagnetic energy

4 % Velocity
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Question Label : Multiple Choice Question

A material has 6 = 10~ S/m and € = 3 £, At what frequency (Hz) will the conduction
current equal the displacement current ?

Options :



| % 30 MHz
5 60 MHz

, % 80 MHz

4 % 100 MHz
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Question Label : Multiple Choice Question

The phase velocity of an electromagnetic wave in free space is given as :
Options :

| 3% 10° m/s

5 % 8x10° ms
s x 5% 10" m/s

4 % Tx10° ms
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The charge builds up in the capacitor is due to which quantity :

Options :
_ Conduction current

) Displacement current

3 % Convection current

4 % Direct current
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Question Label : Multiple Choice Question

For the propagation of electromagnetic waves in free space, the conditions (in usual
notations) which must be satisfied, are :

Options :
L% E=H and EH =0
, % E=H and EH=0

3 E +H and EH =0

4 % E1¢Hzand EH=0
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Question Label : Multiple Choice Question

The phenomenon employed in the waveguide operation is :

Options :
Reflection
%

5 % Refraction

_ Absorption
3. %

Total internal reflection
4, &
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

For an air-filled waveguide, having dimensions @ = 2.29 cm and b = 1.02 cm. The cut off
frequency of the TM,, mode is :

Options :
1« 16.16 GHz

, % 1975 GHz



4 w 20.15GHz
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Along the axis of a waveguide :
Options :
| % TEM waves can be propagated

»  TEM waves cannot be propagated
; % TEM wave can be propagated at cut-off frequency

4% TEM wave propagation depends on the frequency of incoming EM
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

Hamiltonian operator for simple harmonic oscillator is H = :
Options :

2 1./ 2
L& P /2m+ 2 kx

5 % plfim



2 % p/2m + V2 kx

4 % L2 kx
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

How does the momentum of a photon change if the wavelength is halved ?
Options :
Doubles

) % Quadruples
_ Stays the same
3. % i

4% Is cut to one-half
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Question Label : Multiple Choice Question

The operators X and d/dx will commute when operating on which of the following :

Options :



Question Number : 69 Question Id : 59345215116 Question Type : MCQ Option Shuffling : Yes 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
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Question Label : Multiple Choice Question

Consider a particle of mass m moving freely between x = 0 and x = a inside an infinite
square well potential. The value of <p™> is :

Options :

L& n-htda”

242 2
) % n-h/8ma

" ¥ il
nh/8a”
®
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Question Label : Multiple Choice Question

Consider a particle located in a potential well V(x) given by :

Vix)=ccforx<0, Vix)=-VpforO<x<aand Vix)=0forx>a

Which of the following is true ?
Options :
| % The number of energy levels increases as the well width decreases

» % The number of energy levels decreases with increasing well depth

3 The number of energy levels increases as the well depth increases

4 % The number of energy levels is independent of the well depth
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Question Label : Multiple Choice Question

Rotational spectra in a molecule is seen if :
Options :
L the molecule has permanent dipole moment

5 % the molecule does not have permanent dipole moment

3 % the molecule is placed in a magnetic field



4 % the molecule is placed in an electric field
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Question Label : Multiple Choice Question

Raman effect is observed in a molecule when :
Options :
| % there is a transition from higher to lower vibrational state

., there is a transition from higher to lower rotational state

3 % there is a transition from higher to lower electronic state

there is a change in the polarizability of the molecule
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Question Label : Multiple Choice Question

The limit of the Lyman series for H atom is :
Options :

| v 912A



, x 63634

4 % 40008000 A
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Question Label : Multiple Choice Question

The correct order of different types of energies in a molecule is :
Options :

| % Eel > Erot = Evib > Etran

Eel > Evib = Erot = Etran
2. ¢

3 % Eel > Etran = Evib > Erot

4 % Etran > Eel> Evib > Erot
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Question Label : Multiple Choice Question
Pertaining to the Beer-Lambert law, which of the following is correct :

Options :



| % concentration and absorbance are not proportional to one other

5> # the law works very well for samples that fluoresce

3 % the law is valid for scattering of light due to particulates in the sample

4 the absorbance of a solution is proportional to its concentration
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Question Label : Multiple Choice Question

The magnetic susceptibility of a paramagnetic material is proportional to :

Options :

113
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Question Label : Multiple Choice Question
The ratio of the intercepts on the three axes by (1 3 —2) planes in a single cubic lattice are :

Options :

L% 1:3:-2
2.\_/,13:2:—1
3 % 2:3:6
4 % 01213
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Question Label : Multiple Choice Question

Minimum interplanar spacing required for Bragg's diffraction is :

Options :

% M4

. @ M2
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Question Label : Multiple Choice Question

According to Meissner effect, the substance in the superconducting state :
Options :

| % shows zero magnetization

, % Shows the ferromagnetic behaviour

3 ® behaves like a paramagnetic substance

4 shows the perfect diamagnetic behaviour

Question Number : 80 Question Id : 59345215127 Question Type : MCQ Option Shuffling : Yes 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
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Question Label : Multiple Choice Question

What is the necessary condition (in terms of miller indices) for the occurrence of
constructive interference in an FCC crystal ?

Options :
| = h.k 1 should be mixed

» % h+k+l should be even

;3 % h+k+lshould be odd



h. k. 1 should be unmixed
4.
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Question Label : Multiple Choice Question

The minimum energy of electrons needed to reveal the nuclear charge distribution is
equivalent to :

Options :

| x 100keV

5 200 MeV

;% 2MeV

4 % 400 MeV
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Question Label : Multiple Choice Question
In the Geiger-Nuttall law log A = A + B log R, which factor is constant for almost all the
radioactive series :

Options :

v B



Question Number : 83 Question Id : 59345215130 Question Type : MCQ Option Shuffling : Yes 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
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Question Label : Multiple Choice Question

Pairing energy term in liquid drop model formula is equal to zero for :

Options :

L Odd A nuclei

) % Even-even nuclei

3 % 0Odd-0dd nuelei

_ Fore-eand O-0
4. %
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Question Label : Multiple Choice Question

How do we see "quarks' in a detector ?



Options :
| % Notatall

o, BY their characteristic spiral trajectory

3@ Via "jets" of hadrons they generate

4 % As two individual straight tracks in opposite directions
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Question Label : Multiple Choice Question

The Franck-Hertz experiment and related scattering experiments show that :
Options :

L% Electrons are always scattered elastically from atoms

., Electrons are never scattered elastically from atoms

Electrons of a certain energy range can be scattered inelastically, and the energy lost
3 « Dy electrons is discrete

4 % Electron always lose the same energy when they are scattered inelastically
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Question Label : Multiple Choice Question

The muon decays with a characteristic lifetime of about 10~° second into an electron, a

muon neutrino, and an electron antineutrino. The muon is forbidden from decaying into
an electron and just a single neutrino by the law of conservation of :

Options :
| = Charge

, % Energy and momentum

3 % Baryon number

4« Lepton number
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Question Label : Multiple Choice Question

Which of the following is NOT compatible with the selection rule that controls electric
dipole emission of photons by excited states of atoms ?

Options :
L% An may have any negative integral value
) % Al=11

3 % Am;=0, £l



As=+1
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Question Label : Multiple Choice Question

A particle leaving a cyclotron has a total relativistic energy of 10 GeV and a relativistic
momentum of 8 GeV/c. What is the rest mass of this particle ?

Options :

| 0.25Gev/ic®

, % 1.20Gev/c?

3 % 200 GeV/c?

4 6.00 GeV/c™

Question Number : 89 Question Id : 59345215136 Question Type : MCQ Option Shuffling : Yes 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 : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

A . . 20
A proton beam is incident on a scatterer 0.1 cm thick. The scatterer contains 107 target
nuclei per cm’. In passing through the scatterer, one proton per incident million is
scattered. The scattering cross section is :

Options :

-9 q
| % 10 cm”



2. %

3 @ 10 cm
-3 )

4 % 10 7 ¢cm
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Question Label : Multiple Choice Question

An operational amplifier is working as an inverting amplifier with gain of 13 and
operating with = 22 V power supply. The values of input for which it would be in the
linear region are :

Options :

+ T
v 1.69 ¥
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Question Label : Multiple Choice Question
From the Zener diode circuit shown in figure. the current through the Zener diode is :

EKLY

|“.-':f~.f—‘,_ -
i * E 2 Rl
—_ S0V = E‘: Output veltage
|
|

220V

Options :
L% 34 mA

31.5 mA
4
3 % 0.3 mMA

4 % 2.5 MA
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Question Label : Multiple Choice Question

The conversion of 2F59 hexadecimal number in to the decimal number 1s :
Options :

| % 21559

) % 22111



, % 12211

12121
4. &
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Question Label : Multiple Choice Question

The value of stability factor for a base-resistor bias of NPN transistor is :
Options :

| % R|3!;6+ 1)

o % (B+ DR
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Question Label : Multiple Choice Question



The following figure shows a logic gate crcuit with two inputs A and B and the output C.
The voltage waveforms of A, B and C as shown below :

Ae Logic gate c
ge circuit

The logic circuit gate is :
Options :
L AND

, « OR

5 % NOT

, % NOR
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Correct Marks : 3 Wrong Marks : 1
Question Label : Multiple Choice Question

The time base generation circuit is a CRO is :
Options :

| % Connected to vertical amplifier
) Connected to horizontal amplifier

3 % Connected to electron gun

4 % Connected to directly to deflecting plate
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Question Label : Multiple Choice Question

The hybrid parameter of common base short circuit current gain (k) can be expressed in
terms of common emitter short circuit current gain (hg) as :

Options :
hg =—hg
| % b e
hb:{1+hﬁ,}
2% he
h-
hg = Je
P 14k

3. fe



L hy=1-h,
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Question Label : Multiple Choice Question

What will be the percentage resolution of a 'five-bit' digital to analog converter ?
Options :

| & 3.22%

L x 132%

3 % 0.03125%

4w 3125%
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Question Label : Multiple Choice Question

The slowest roll-off rate is obtained in the :
Options :

| % Butterworth filter



) Bessel filter

3 % Elliptic filter

4 % Chebyshev filter
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Question Label : Multiple Choice Question

Maxwell's equation V x E = — dB/dt is the statement of :
Options :

| w Gauss's law of electrostatics

5 % Equation of continuity

3@ Faraday's law of electro-magnetic induction

4% Modified form of Ampere's law
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Question Label : Multiple Choice Question

Mercury has magnetization —2.9 emu at 20°C and 1000 Oe. It is :



Options :

L% paramagnetic

) diamagnetic

3 % ferromagnetic

4 w ferrimagnetic



