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PART-A

Which of the following is oddly 1.
related with each other :

(A) Shodh-Shuddhi

(B) Shodhganga

(C) e-Shodh Sindhu

(D) Shodh Journal

When some constant added to the 2.
variables of a data then covariance :

(A) Does not change

(B) Does changes in linearity

(C) Does changes in non-linearity

(D) None of the above

A time series usually results in 3.
following :

(1) Secular trend

(i1) Irregular fluctuations

Which of the following is true :

(A) (i) Only

(B) (ii) Only

(C) (i) & (ii) both

(D) None of the above

Following is required for multiple 4.
linear regression analysis :

(1) Linearity

(i1) Independence variables

Which of the following is true :

(A) (i) Only

(B) (ii) Only

(C) (i) & (ii) Both

(D) None of (i) and (ii)

o/ # 9 SR B W T GET B
(A) g

(B) MY M

(C) -9 Rig

(D) 9 Uf¥ar

g fodll SeT @ W A BIg SR el
ST & a1 AETeRT (Covariance) i
(A) @15 URd &l BT @

(B) Rgepry ufec Bl 8

(C) 3RRay uRad+ &rr 2

(D) SWRIEd ¥ ¥ By Tl

T Sl & IR e A 2
%:

(i) FRUer gy

(i) AIHT Teh

o # 9 o v B

(A) &I (i)

(B) @dd (i)

(C) THI (i) 3R (ii)

(D) SWRIEd ¥ ¥ By Tl

TP 95 W FHER [eeyor ¥ e A
T R ATED €

(i) XRggdHoT

(i) W@a W
ffoRad & & o9 W W §

(A) I (i)

(B) @dd (ii)

(C) T (i) 3R (ii)

(D) (i) 3R (i) ¥ & DS T8I
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Using Statistical techniques on a 5.

massive data, one get :
(A) Simplified results
(B) Complex results
(C) Ambiguous results

(D) None of the above

Among following which is the last 6.
part of a report :

(A) Introduction

(B) Analysis

(C) Bibliography

(D) Conclusion

Which of the following is not used 7.
in writing a reference in a report :

(A) Name of author

(B) Name of Journal

(C) Page Numbers

(D) Index

Which of the following is not 8.
related with writing final report :

(1) Latent Structure Analysis

(i1)) Logical Analysis

Which of the following is true :

(A) (i) Only

(B) (ii) Only

(C) (i) & (ii) both

(D) None (i) & (ii)

U6 fRIe Sa1 R e Ay o
TR YT Bl 2

(A) el gRom

(B) Sifcer uRvmH

(C) 3 gRumM

(D) SWRITd H F Ig T8l

7 & 9 & Ruc @ &fftm wrr @
ﬁ?ﬂéz

(A) UR=™

(B) fawerwor

(C) wi-Ty

(D) fr=py

U6 RUE & AeH (Reference) ¥ 1+ #
W g7 Tol foram I ¥ -

(A) EGH BT M

(B) SHd @I M

(C) Ulid

(D) AT

1 & 9 @ oeiftm Rud foram @
NEICRIGE

(i) ©lcve W fageryo

(i) o fageryor

o & 9 =9 B

(A) Fa (i)

(B) &dd (ii)

(C) T (i) 3R (i)

(D) (i) 3R (i) ¥ & FE 7T
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0. Which of the following is not a 9. e & @ feaor fafdy <61 2
pictorial technique : (A) T fafer
(A) Rosenzweig test (B) frwe o ARy
i; I;eutr;l citegory test ©) e AR
orschach test
(D) Thematic apperception test ®) SFHICR TR T
10.  On the basis of time sample survey 10. 999 & MR W U FAefoT  STRTOMT
and census survey is same. The JIIT Th & 2| Ig B
Statement is : (A) T 3
(A) True (B) ¥ 3
(B) False .
(C) Nothing can be said (© o o% el i ©
(D) None of the above (D) ORI H ¥ 3 Tl
1. Which of the following is not a  11. {9 % & 1 719 # e o1 @7 & &
source of errors in measurement : (A) STREMT
(A) Respondent (B) uRRerdh
(B) Situation © R >
(C) Reliability :
D) ¥4
(D) Instrument
12. Sociometry is related with : 12. I |efed B
(A) Social Media (A) rera Hfsar
(B) Social Problems (B) WIS qaT
©) Soc%al Relationship ©) I e
(D) Social Ideas D) WG R
13. Which one is not a suitable validity 13. = a3 gy SERCH T @ forg
in Research ? Twre
(A) Concurrent Validity (A) TSt e
B) Statistical Validit :
EC; Content Validity ' (B) e il
(D) Product Validity (© s Rl
(D) IUE BT qET
Series-C 2528 Page - 3 of 28



14. Index Number is best-suitable for : 14. ?j?l%fﬁ & Faraq 5T fodd %IQ BIvIT:

(A) Analyze changes (A) qRad®! BT fagelyor
(B) Finding mean (B) ARG ST O

(C) Correlation (C) We—wdy

(D) Measuring dispersion (D) YU BT HIG

15.  Which of the following is not a 15. 9 & ¥ @9 @ e dffas a™

Plagiarism checker : Sifgd el B
(A) Turnitin (A) e
(B) Urkund (B) oS
(C) Drillbit (C) fgeifde
(D) Matlab (D) Heer
16.  What is Latex ? 16.  oead (Latex) @I ® ?
(A) A Software (A) SRR
(B) Rubber (B) IR
(C) Hardware (C) EERR
(D) None of these (D) 394 U PIg e
17.  Type of research may be of : 17. o 9 JaR 91 & 9o §
(i) Quantitative nature (i) WD UHid
(i) Qualitative nature (ii) oD HPH
Which of the following is true : o & 9 7 9 €
(A) (i) only (A) @9 (i)
(B) @ (ii)

(B) (ii) only
(C) (i) & (ii) Both (C) T (i) 3R (i)

(D) None of (i) & (ii) (D) (i) 3R (i) § & PR T
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18.  Factor Analysis is best used for : 18.  BRE 90T & TN BT YA Hal
(A) Social Science B &
(B) Bio Science (&) W R
_ _ (B) 91 fagm
(C) Mathematical Science © vt
(D) None of the above (D) W § P T
19.  Least Square estimation is a method ~ 19.  =[7cW @ AN @7 fdrer 1 fafy
to find : (A) Fe—xa
(A) Correlation B) RiIT
(B) Regression ©
(C) Mean ©) fraem
(D) Variance
20.  Two-way ANOVA may have : 20. fgARffa oFIEar (ANOVA) & |al &
(i) One observation per cell (i) TP el § Uh el
(i) More than one observation (i) TP | ST AqlId
Which of the following is true : fr= § 9 w1 2
(A) (i) only (A) Fa (i)
(B) (ii) only (B) @&ddl (ii)
(C) (i) and (i) Both (C) <M (i) 3R (ii)
(D) None of (i) & (ii) (D) () IR (i) § F PIS T
21.  The symbol N(0,1) means : 21, ¥did N(0,1) @1 319 & :
(i) Mean-0 (i) #=I-0
(ii) Standard deviation-1 (i) AP fdeer — 1
Which of the following is true: = & 9 71 v &
(A) (i) only (A) B (i)
(B) (i) & (ii) Both (B) @I (i) 3R (ii)
(C) (ii) only (C) @ad (ii)
(D) None (i) & (ii) (D) (i) 3R (i) ¥ & DS T
Series-C 2528 Page - 5 of 28



22.

For x =45, 0 =25, n=12 and 22.

population mean 50, test statistic z
1S :

(A) Negative

(B) Positive

(C) Zero

(D) Can’t find with the data

X =45, 6 =25, n=12 T T
e 50 & forg z RfeRed &

(A) FHITHD

(B) GTcH®

©) 3

(D) 39 21 ¥ T8 ara Jad

23.  There may be two critical values. 23. T Fifd A9 & 9o & | I8 I
The statement is : (A) @f & fou 9 @
(A) True for all (B) & forv Ty 2
(B) False for all ©) T T > R o 2
(C) True in case of mean zero _ _
(D) SWIE ¥ ¥ Bls Tl
(D) None of the above
24.  Which of the following is a test of  24. 9 # 9 &9 A1 IR I S Bl
Hypothesis : fafer 2 :
(i) Two-tailed test (i) IS I qE
(ii) One-tailed test (i) TH—U® g e
(A) (i) only (A) P (i)
(B) (ii) only (B) @dd (i)
(C) (i) & (ii) Both (C) THI (i) 3R (ii)
(D) None of (i) & (ii) (D) ()R (i) § | PIF 7
25. Level of Significance 1is the 25.  IrRfedr wR fhda! wiiedr 2
probability of : (A) TlRU 1 a‘%
(A) Type I error (B) oY 11 _ﬂr%
(B) Type II error © o _gr%
(C) Sampling error _ _
(D) SWIE ¥ ¥ Bls Tl
(D) None of the above
Series-C 2528 Page - 6 of 28



26.  Type I error is : 26. TRUIFC T :
(i) Reject null hypothesis () I URHAAT BT GTARIT
(ii) Accept null hypothesis (i) I URBEHT BT BT
(A) Both (i) and (ii) (A) T (i) IR (i)
(B) (i) only (B) & (i)
(C) (ii) only (©) @1 (ii)
(D) None of (i) & (ii) (D) () 3R (i) 7 ¥ PrE Fel
27.  Say null hypothesis is p = 50, the  27. I I IR p = 50 2 A Jbfoud
alternate hypothesis may be : TREF 2 TF L
@) p#50 (i) p#*50
(i) p>50 (i) u>50
(A) Both (i) and (ii) @) I @ aR Gi)
(B) (i) only B) 3 ()
(C) (ii) only
(D) None of (i) & (ii) (©) et i
(D) (i) 3R (i) ¥ A oIS T
28.  Sample size do not depends upon : 28. A PR 9 R PR T2 Fvar &
(A) Type of Sampling (A) SURIT BT BR
(B) Availability of Finance (B) o B ST
(C) Size of Population P —
(D) Population Mean _
(D) ST ARy
29.  Small sample size is less than : 29. BTl U AMBR et 9 8l &
(A) 10 (A) 10
(B) 20 (B) 20
©) 30 (C) 30
(D) 40 (D) 40
Series-C 2528 Page - 7 of 28



30. Point estimate is a single valued 30. ﬁﬁ STHT fa®T T T 7ol AT
estimate of : 2
(A) Known parameter (A) 1A 9
(B) Unknown parameter (B) ofd Wrael
(C) Population mean and variance (C) S Mg q R
(D) None of the above (D) SR F W P T
31. The number of independent 31. Tdsl eTol &l W1 HEdAl 2
observation is known as : (A) wfefRes
(A) Statistic (B) ¥adad @ s
(B) Degree of freedom ©) A ‘g’%
(C) Standard Error _ _
(D) None of these ) AR
32.  “Variance of samples require to add 32, HUd fowRer # @ WeW o WU @l
a collection of squared quantities”, T @ AW & | T BAT D
this statement belongs to : fow 2
(A) Student’s t-distribution (A) |sT t-f[aaRo
(B) Chi-square distribution (B) Fre—a faeRoT
(C) Snedecor’s F-distribution (©) TSR F-faaRor
(D) None of these (D) ¥ ¥ BIg e
33.  Student’s t-distribution is wused  33. ST t-fAARY HT YIRT WG BT T A9 :
when : () W% fome gar T &
(1) Standard deviation is not known (ii) Ul SR aeT &
(1i1) Sample size is large A ¥ e
Which of the following is true :
(A) (i) 9 & (ii) 39T &
(A) (1) is true (i1) 1s false
(B) (i) & (ii) both true (B) I (i) 9N (if) e &
(C) (i) & (ii) both false (C) 3 (i) AR (ii) 92 &
(D) None of the above (D) SR H ¥ Plg el
Series-C 2528 Page - 8 of 28



34.  Sampling can save time and money. 34, HUfelT WY 9 o9 @ 999 Hll 2| T-
This statement is : PY :
(A) True (A) ¥4 7
(B) False (B) 9y &
(C) True in case of time (€) ¥ % forg v &
(D) True in case of Money (D) & % fore v &
35.  The meaning of skewness 1is : 35.  fouwar @1 arf @7
(A) Mean value (A) 7 HH1
(B) Lack of symmetry (B) GE®UT BT ¥
(C) Data-sets ©) el He
(D) Lack of Population (D) STTRIAT BT 37T
36.  Which of the following is not a 36. 9 # 9 @1 v GRAUY @ A A8
measure of dispersion : BT B
(A) Range (A) X
(B) Function (B) ol
(C) Mean (C) Hred
(D) Standard Deviation (D) T fawrer
37.  Canonical analysis can be used for : 37.  fafgg fasemor &1 YT BT 2 |
(1) Measurable variable (i) 9 ARG W
(1)) Non-measurable variable (i) A ARG TR
Which of the following is true : frferRad % & @9 W 92§
(A) (i) only (A) 9 (i)
(B) (ii) only (B) &dd (ii)
(C) Both (i) & (ii) (C) T (i) 3R (ii)
(D) None of the above (D) SR H A Plg Tal
Series-C 2528 Page - 9 of 28



38.  Which of the following is not used 38. 9 ¥ 9 w1 Ufbdd fAwuer § g
for graphical representation : Tl foar ST €|
(A) Bar Chart (A) IR @
(B) Pie Chart (B) g A1
(C) Line Chart (€) M =
(D) Rumple Chart RGERIS
39. Data preparation process do not 39. ST IR o)A @ ufhar § o afferd
include : Tl T
(A) Editing (A) Hued
(B) Cleaning (B) WHTS
(C) Adjusting (C) HRISH
(D) Assumption (D) Hr=udr
40.  Reliability of data can be tested as : 40. ST @ foRagHEar & 9 TeR S
(i) Who collected the data EURERIR
(11) Source of data (i) SeT farer W fan
Which of the following is true : (i ST 1 ¥
A (@ onl e 3 9 T 9§
( ) ’ (A) &I (i)
(B) (i1) only ®) - (i
(C) (1) & (ii) both (C) R (i) 3R (i)
(D) None of these (D) = J P T
41.  Which one of the following is not a 41. 9 % 9 @1 Wafe ST THd A Dl
method of collecting primary data : CIEEREL
(A) Observation (A) Hdeo
(B) Interview (B) VEIhR
(C) Questionnaires (C) YEGell
(D) Fetching (D) U< XAl
Series-C 2528 Page - 10 of 28



42.  Which of the following is not a  42. 3= & & ®1 4o Y4 &7 YR &} &7

classification of measurement scale? (A) A
(A) Nominal (B) HIGAF
(B) Ordinal :

(C)  SHeiTe
(C) Interval

(D) =

(D) Variable
43.  Which one is not a sampling 43. 9 ¥ 9 1 e Aufer fafy 72 ©

method ? (A) Jeq Hufer
(A) Random Sampling (B) @raRed Sufdie
(B) Systematic sampling © - o

(C) Alternate Sampling

(D) FBIES HulcHT

(D) Stratified Sampling
44.  Which of the following is not a part 44, 9 85 W @1 U 9T @& 9 @

of sample design : 2l

(A) Objective (A) ST

(B) Training (B) ufdreor

(C) Population (C)

(D) Size (D) AFR
45.  What is Hypothesis ? 45.  R&eyT FAT 8 ?

(A) A statement (A) TDH HIA

(B) A formula (B) T T

(C) A theorem C) T TN

(D) None of the above (D) SR ¥ ¥ P T
46.  Following point can define a 46, 9 & ¥ ® 6 MY AR &

research problem : gR¥IT TR Aol B |

(A) Basic assumption (A) gﬁ-qrﬁ SIRUIY

(B) Scope of investigation (B) Sifa @7 R}

(C) Neither (A) nor (B) ©) (A Ak T (B)

(D) Both (A) & (B) D) (A)alR (B) 2

Series-C 2528 Page - 11 of 28



47.  An average researcher should avoid ~ 47. U& M IMGI & &9 Wg @ A
taking a research problem if it is : T | X XYl iy |
(A) Overdone (A) d8d IR TN AT
(B) Too Vague (B) W qHAT
(C) Controversial (C) fdarfed |
(D) All of the above (D) SWEd 4l
48.  Research problem is which step in 48,  INET THARAT MY BT D AT IR B
research : (A) Ugell
(A) First Step (B) el
(B) Last Step (C) (A)Ter (B)# & g 7!
(C) None of (A) & (B)
(D) (A) @M (B) 31
(D) Both (A) and (B)
49.  What is OMOS ? 49.  foTHRMOTHo FT & ?
(A) A facility to do write thesis (A) Y Ty forem o va fafyy
(B) A software for plagiarism (B) wIRM @1 AteRR
(C) A type of subscription (C) Ud I8 ol Hewudl
(D) None of the above (D) SWRITd H F Ig T8l
50.  Which of the following is not a  50. 4% # & T Ue 3l oMY =gl © ?
quality of good research ? (A) afes
(A) Logical (B) T
(B) Bias © T R
(C) Empirical
(D) S H F PIg
(D) None of the above
Series-C 2528 Page - 12 of 28



PART-B

51. The Raman lines of the low 51, Iaoid b & [ GH_CCF% EERCIRREE
frequency side of the exciting line Gl B R FEG T 2
are called : (A) e s
(A) Thomson’s lines ®) @
(B) Stoke’s lines .
(C) Y- v
(C) Anti-Stoke’s lines .
(D) Rayleigh lines D) v Yan
52.  X-ray spectra arise due to removal 52. TR Wagn fHfafed § 9 @
of one electron from : Slde & ger & BRU S B §
(A) Inner shells (A) ATIRS B
(B) Outermost shell (B) SER GG
(C) Middle shells (C) 5 B
(D) Both (A) and (B) are true (D) (A)3IR (B)3Hl ¥ &
53.  Let f(x) be an even real function of ~ 53.  #M WINY f(x), x &1 Th FH dRdD
x. The Fourier transform of f(x) is: BT B | f(x) @t qQ"ﬁ?Ff BRI &
(A) Real (A) 9D
(B) Complex (B) dilca
(C) Pure imaginary © = CAYEET
(D) Can be real or imaginary (D) Weld W R @xd §Y ardiide Al
depending upon function HIH™E & AdHdT &
54 The residues of f(z) = 221—1 at 4 z=41 W f(2) = i P ARY § :
z =11 are: (A) 1R 1
(A) landl1 ) )
(B) %and—% ®) Egﬁ?_z
(©) >and: (©) ;I3
(D) 1and—1 (D) 13R-1
Series-C 2528 Page - 13 of 28



55. A unit operator « is said to be an  55. U® HEG WORG < P GHG GHRD
unit operator of : ®el Sl & e :
(A) x[A>=0 (A) x|A>=0
B) x|A>=1 (B) «|4>=1
D) x|A>=|A> (D) «|4>=|4>
56. : _n[_1 : 56. ' _n_1 -
The function f(x) = - [1+n2x2] is DR f(x) = - [1+n2x2] &1 3IhH g
the sequence of : (A) T GFH
(A) Gamma function _
. (B) I e
(B) Green function
(C) Gaussian function (C) TR B
(D) Delta dirac function (D) ST P G
57.  What is the nature of W.K.B. wave ~ 57.  f&dfl &1 & W.K.B. OT B @ UGfd
i icle ?
function of a particle a2 7
(A) Oscillatory in classical region
. A) RIS &3 H Qe
(B) Exponential in non-classical (A)
region (B) A —ad qHd &7 ¥ "o
(C) Both the statement (A) and (B) (C) B (A) A (B) T
are true
D REIMET]
(D) None of these D) T 9 7T
58.  The selection rule for pure rotation ~ 58. g ‘qﬁ?[ WagH & forg a9+ M &
spectra 18 : (A) A = +1
(A) A =41
(B) AJ=0
(B) A/ =0
Al =0,%1
(©) 8/ =0,%1 ©
(D) A] =0,+2 (D) 4/ =0,£2
Series-C 2528 Page - 14 of 28



59.  Sackur — Tetrode equation is : 59.  {PR — IS FHIGT ©
A) s =Nk |(V/) )| + 25 A) s =NKIn[(V/))(Y/3)| + 25
®) s=nNkmn|(V/\)(Y;0) ®) s=nNkmn|(V/\)(Y0)
SNK
(©) s==% (C) §===
) §=NKI[(V/)A] +2NK D) s =NKIn[(V/\)2] +2NK
60. Grand canonical ensemble is a 60. I MDA NbE IR w9 | wWad
collection of essentially HIIHl BT Uh GUE 2, ored FrefaRead
independent assemblies having : 8
(A) The same temperature and UNRE 4
volume only
(B) Ud IR favg
(B) A chemical potential _
(C) (A) and (B) both (© T (A)IN (B)
(D) (A) only (D) Haa (A)
61.  The phase-space refers to : 61. FHa-IRId A T B
(A) Position coordinates (A) Rafa e
(B) Momentum coordinates (B) T fyerie
(C) Both position and momentum ©) Raf S T e e
coordinates _ _
(D) T ¥ P T
(D) None of these
62 1f  L=-x2-V(x), then 02 A L =42 —V(x), A eI & :
Hamiltonian is : A) % % + V()
(&) 2P + V(@)
B) ;0> +V(0)
B) ;0> +V(0)
1e2_
(©) ;32 =V © -V
1,
(D) 552 +V(x) (D) -x*+V(x)
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63. The value of the Bessel function  63. I %o J, /2 () BT A1 g
J1/2(x)is: 2 .
(A) |—sinx
5 X
(A) Esinx
1 .
1 (B) —sinx
(B) Esinx
2
2 (©) —CoSX
(©) —CoSX
1
1 (D) —COSX
(D) —Cosx
64.  The group element A forms a cyclic 64. I TG A, PH 3 Pl EER NLGIERIS
group of order 3; then if A" =1 g d9 AT A" =1 W&l [ Udh Ase<Il
where [ is the identity element, we Iq & ) g fyerar &
have : (A) n=0
(A) n=0 B) n=1
B n=1 C) n=2
C) n=2 D) n=3
(D) n=3
65. If 24,1543 are eigenvalues of  65. TG 1,1, A5 AMEIA HF afew B
matrix 2 7 4
2 7 4 A= (5 3 6)
A= (5 3 6) L 87
18 7 Al (4 + 24, + ;) WER T
then (A; + A, + A3) is equal to : (A) 8
A) 8 (B) 16
(B) 16 ©) 12
© 12 (D) 24
(D) 24
66.  The Levi-Civita symbol €; is : 66. odi-fifder ydie €ijk g
(A) Not a tensor (A) R TE &
(B) Symmetric tensor (B) Sl W
(C) Anti-symmetric tensor ©) vR-wafid e
D) Pseudo tensor :
®) (D) BEH W
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67. The frequency of the K, line of 67. 3ifclild TR WagH B K, Y& &
characteristic x-ray spectrum is 311-%[[%[ (Z="RE1Y] FHIP) 61l Wqﬁﬁ 2l
proportional to (Z=atomic number): 3.

(A) 22 W 22
B) Z B) Z
(C) zY/? WAL
(D) Z3/2 5
(D) 22

68. The eigenvalues of Hermitian are 68.  EIHCHE & Wl amsT W €
all : (A) IRARIP
(A) Real
(B) Complex ®) wed
(C) Imaginary (C) reUI®
(D) Complex irrational (D) difed e

69. A super-conducting material is : 69. TH AfY AAd TS ¥
(A) Ferro-electric (A) ?ﬁ?—ﬁ'ﬁgﬁ
(B) Dia-magnetic (B) AMH-gHaI
(C) Paramagnetic (©) ﬁ—ﬁ@?ﬁﬂ
(D) Ferromagnetic (D) ?*ﬁ?—_}f%ﬁﬁﬂ

70.  Compton effect gives information 70.  fFed ydd fhdd IR § IEERI <dl
about : 2?

(A) Wave nature of light (A) T DI T UHicl
(B) Transverse character of light (B) BT DI SR T[0T
(C) Corpuscular nature of light (C) YOI B BV E@ﬁf
(D) None of these (D) ¥ ¥ BIg e
71.  Moseley’s law is concerned with : 71. Aot @1 oW fray Fwf g ?
(A) y-rays (A) y-foxoi
(B) p-rays (B) -t
(C) Continuous x-rays (C) \aq x-foxof
(D) Characteristics x-rays (D) 3ifererfors x-febvor
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72.  Which of the following confirmed 72. ffafed § 9 fe ﬁgﬁ W
the particle nature of Tt P HT ;@% 2l H& T T
electromagnetic waves ? (A) SRR S g
(A) Davisson—Germer experiment ®B) S
(B) Stern—Gerlach experiment

(C) hI—Tco YART
(C) Franck—Hertz experiment
(D) Photoelectric effect D) W—ﬁgﬁ e

73. The Davisson and  Germer 73, SfddF R R wam | TR fd
experiment showed that the electron SIdCi, 39 X8 Y FdgR bRl B
behave like a : (A) P
(A) Particle B)

(B) Wave _ _
(C) YT 3R T Hf

(C) Particle as well as wave _ _

(D) None of these D) T W o T

74.  Zeeman shift (Av) in a magnetic ~74. Jg@HIT & B H MM R (Av) B

field B is expressed as : 9 UBR Jdd fdhar ofrdr @ ¢
e’B 2

@A) m A —
eB? 2

® ®)

© o (€ ==

©) D) Z

75.  Which one of the following is not ~ 75. fy=fciRed & & @ a1 wA] Rydex

an essential part of nuclear reactor ? ARt T e B ?
(A) Radio isotopes (A) e smgHe
(B) Fissionable material (B) fagedg Taref
(C) Coolant (C) ¥ideld
(D) Moderator (D) ¥H<d
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76. A nuclear reactor is said to be  76. Ud WRAIY] RUFeR Bl Hifcid HEl W
critical ~when  the  neutron 99 ITH T%qu YS9 NP K Bl &
reproduction factor K is : (A) TF
(A) One B) T A s
(B) Greater than one © @ 3 aw
(C) Less than one
(D) None of these (D) T ¥ 3l T

77.  Which of the following is essential 77. foear 9Ruy ¢ fory, fy=fafeq & @
for a rectifier circuit ? I AT AIAF & ?

(A) Transformer (A) SIRIBTHR
(B) Triode (B) IS
(C) Diode (C) s
(D) Voltmeter (D) dlecHIey

78.  Zener break down occurs : 78. oK foged g §

(A) Mostly in silicon diode (A) e fiforem e |

(B) Mostly in germanium diode (B) @R SHRRE TEE §

(C) Rupture of covalent bonds ©) W& T S B e

(D) By .the thermally generated D) i e & S TEA EN
carriers

79.  The maximum efficiency of a half  79. 31 @7 fAHR) o ifSrdad el ©

wave rectifier is : (A) 40.6%
(A) 40.6% (B) 25.3%
(B) 25.3% (C) 50.5%
(C) 50.5% (D) 81.2%
(D) 81.2%

80.  The coupling scheme that is more 80. T Wﬁ@ﬁ o forv af® SYgad I

appropriate for light atoms 1is : JIST &
(A) L S coupling (A) L ST
0 o
oth equally :
(D) None of the above © e T
(D) SR # F BIg T8l
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81.  The entropy function of a system is ~ 81. &l @@ &1 T Bed S(E) =
given by  S(E) = aE(E, — E) aE(E, — E) gRT a1 orr 21 9ief a
where a and E, are positive RN

° IR E, oG Rerie 21 e @

constants. The temperature of the
system is : T &
(A) Negative for some energies (A) BB Sotiall & o o
(B) Increases monotonically with (B) T & T TR T qad

. ot e e 4 e 2

NIV oy N Ycdl

(C) Decreases monotonically with ©

energy D) T3
(D) Zero

82. Two gases separated by an 82. TP JURTH offhd Wrelel oo™ gwT
impermeable but movable partition B 7 A B Sol @ Wdd w9 9
are allowed to freely exchange et e ST O Wﬁ 3
energy. At equilibrium, the two . L. :

R TR ¥, 9w & A A 2
sides will have the same :
(A) <TE 3R AUHN
(A) Pressure and temperature
(B) 3MIaH iR dT9HH
(B) Volume and temperature
(C) Pressure and volume (©) < IR f
(D) Volume and energy (D) 3MaaH 3R Sl

83.  Which among the following sets of ~ 83.  fy=ifoiRad & | ®F 1 Haqdel Fe Fel
Maxwell relations is correct ? (U- . (U—Wrﬁ H-09ed  A-SeHeiees
internal energy, H-enthalpy, A- \

_ 3R G-req ga i)
Helmholtz free energy and G-Gibbs
au U
free energy). (A) T= (E)s ARP = (g)v
au ]
A T=|= dP=(—
(W) T=(5;) adP=(5) ®) v =(2) drr = ()
(aH) a7 (aH) oP/g as/p
B) V=|=) andT = (=
© p==(9, v - ()
3G G ov/r oP/g
© P=—(5) andv =(5)
ov/r oP/g p= 94 3ﬁ—\; _ 94
D) P=—(2) ands=-(2) ©) P=-(), s == (),
s/ oP/y
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84. A particle is confined within a  84. T® & Uh BHCMIER (10~ 15m) 3o
spherical region of radius one aqrel MR &3 § Ofd 2| gddr Fa7
femtometer (10~1°m). Its momentum & T B T 2
can be expected to be about : eV
(A) 207 S
(B) 200~ (B) 200
(C) 2002 (C) 2007
D) 2% (D) 2=

85. Which of the following atoms 85. frfciRad § & S A WA Rigida:
cannot  exhibit  Bose-Einstein § - Fua Ui T B
condensation, even in principle ? FEHaT ?

(A) *Nayy (A) BNay,
(B) 2H, ®) 2H
(C) *He, (C) “He,
(D) *%Kiq (D) 3%,

86.  The voltage resolution of a 12-bit 86. TUd 12-fuc fefored q THTANT ey
digital to analog converter (DAC), (DAC) @I qdecel  fave  Rrgadr
whose output varies from —10V to Feege —10V d +10V 6 uRafda
+10V is, approximately : T S o D
(A) 1mv (A) 1mv
B) S5mv B) 5mv
(©) 20mv ©) 20 mv
(D) 100 mv D) 100 mv

87.  The spectrum of radiation emitted ~ 87. 1000K TIUAM W fHdl Hfrdr gRI
by a black body at temperature Igford fafavor @G‘;’H T BRR ®
1000K peaks in the : (A) T mi%mﬁ &1 ool
(A) Visible range of frequencies (B) 4R GHEﬁRﬁ & S
(B) Infrared range of frequencies _ _

(C) Ultraviolet range of frequencies (©) T aﬂqﬁm il
(D) Microwave range of frequencies (D) ST eﬂ_cﬂ%m Rl
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88. To detect trace amounts of a 88. W\ @ fasor # Wiy wonfoR @ e
gaseous species in a mixture of HqET BT Udl o4 & folv ugcier wird
gases, the preferred probing tool is: YT & -

(A) Ionization spectroscopy with (A) > et ter ¢ b
X-rays
(B) NMR spectroscopy e y
(C) ESR spectroscopy (B) TITAIR. ¥
(D) Laser spectroscopy ©) AR, ﬁm@
(D) @R g
89. The -eigenvalues of the matrix 89. 3Pz P 3T A B
2 30 2 30
(3 2 O) are : (3 2 0)
0 01 0 0 1
(A) 52,-2 (A) 52,—2
B) —5-1,-1 (B) —5,-1,—1
© 51,-1 (C) 51,-1
(D) -51,-1 (D) -5,1,-1

90.  Consider an anti symmetric tensor ~ 90.  P; Pl TH U g W AH e
P;j with the indices i and j running T i R i1 I 5T 3 TR B
from 1 to 5. The number of
independent components of the SEERR R
tensor is : (A) 3
A) 3 (B) 10
(B) 10 © 9
©) 9
D) 6 (D) 6

91.  The isospin and the strangeness of  91. Q~ IRIA & wRHe o9 &R
()~ baryon are : W §

(A) 1,-3 (A) 1,-3
(B) 0,-3 (B) 0,-3
©) 1,3 ©) 1,3
(D) 0,3 (D) 03
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92.  According to the single particle 92.  Tdhel U YA qa Hed B SHIN

nuclear shell model, the spin parity 170 @ T JFaven o Re-TRd €
of the ground state of 120 is : 1~
) ° A) 5
@ 7 -
- ®) =
®)
© =
3 2
© 2
5+
® < ™7
93. A system of N non-interacting and ~ 93. RU9 1 ardl N 3rdg 3R fawe-ig woif
distinguishable particles of spin 1 is B Th NP SHIADY e H e
in thermodynamic equilibrium. The Ay @ TRl R
entropy of the system is : (A) 2K,InN
(A) 2KgInN
(B) 3KglInN
(B) 3KglInN
(C) NKgzln2 (©) NKpln2
(D) NKgzIn3 (D) NKgln3

94.  Let (p,q) and (P,Q) be two pairs 94. "M oIl (p,q) IR (P,Q) T fafew

of canonical variables. The PR 2 | WY

transformation Q = q“ cos(Bp)
Q = q% cos(Bp) P = q%sin(Bp)
P = q*sin(Bp) fafed 2

is canonical for :

A) a=2,8=1/,

B) a=2,=2

A) a=2,8=1/,
B) a=2,=2

C) a=1,=1 ©C) a=1,8=1

D) a=1/y.p=2 D) a=1/,,8=2
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95. A particle is moving under the  95. U®H IV UG AUDIGA fqva B T &

action of a generalized potential a2
1+¢) (1+4
1) = . +q)
Vg, q) 72 V(g,q) = 7
The magnitude of the generalized
AEIGT q $I IRAT & :
force is :
2(1+4)
. A) =~
(A) 2(1:(]) ( ) q3
q
2(1-q)
®) 2(1;q) (B) 5
q
2
C —_
© = © 3w
| Dy 4
> 2 ® X

96.  For a 3D crystal having N primitive 96. twe A fea & foau RRE N

unit cells with a basis of p atoms, qifen gore HIR@N & AR e
the number of optical branches is : IER p WAV &, YIRS TR Bl
(A) 3 WA ¢
(B) 3p &) 3
(B) 3p
(C) 3p—3
(€ 3p-3
D) 3N -3
®) P (D) 3N —3p

97.  The order of the energy gap of a 97. v fafre AfY aTcT®d & ol AT B

typical superconductor is : T

(A) TMeV (A) 1MeV
B) 0 B) 0

(C) lev ©) 1ev
(D) 1 meVv (D) 1meV
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98. The semi-empirical mass formula  98. ?qf%r?v[?aﬁ_r[ P R Sol B foy T
for the binding energy of nucleus iRT S 93 § 16 W PR
contains a surface correction term. 7e 9fe 2 &R I ue e 9 e
This term depends on the mass : :

P TR A W R &R &, TP
number A of the nucleus as :
(A) 4713
(A) A—1/3
B A1/3
B) 413 (B)
(C) A2/3 (C) A2/3
D) A D) 4

99.  The quantum mechanical operator  99. T% JRM § TN BT & FJT & foly
for the momentum of a particle FacH Jif¥e GhRG M= YeR 37 T
moving in one dimension is given 3.
by :

(A) ih<
a dx
(A) iha
d
B) —ih—
o a ( dx
(B) —in ™
d
0 (©) ih—
(©) in PY: at
n?  ad? _h a2
(D) T om dx? (D) 2m dx?2

100. If a force F is derivable from a 100. 3fe 9 F o foMg oA V(r) kil
potential function V (r), where r is T 2 el r Aese yumel @ ol g
the distance from the origin of the i\ﬁ AR IR -
coordinate system, it follows that : - -

(A) VXF =0

(A) VXF =0 o

o B) V-F=0
B) V-F=0

- C) V-V=0
< Vv:-V=0 ©
(D) vZV =0 (D) VZV =0

Khkkdhx
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10.

1.

12.

13.

14.

(c) After this verification is over, the test
booklet number should be entered in
the OMR answer sheet.

Each question has four alternative
responses marked as (A), (B), (C) and (D).
You should darken correct answer in

corresponding circle.

Your response to the question is to be
indicated in the OMR answer sheet only.

Rough work is to be done at the end of this
booklet.

You have to return the OMR sheet to the
invigilator at the end of examination
end of the

examination examinees can take away the

compulsorily. At the

Question Booklet and Carbon Copy of the
OMR Answer Sheet with themselves.

Use of any calculator or log table etc. is
prohibited.

In case of any mismatch of questions, the
English version will be deemed to be
correct, if the question booklet is bilingual.

For each question, darken only one circle
on the OMR Answer Sheet. If you darken
more than one circle or darken a circle
partially, the answer will be treated as

incorrect.

Note that the answer once filled in ink
cannot be changed. If you do not wish to
attempt a question, leave all the circles in
row blank. Such

question will be awarded zero mark.

the corresponding

There is no negative marking.

10.

1.

12.

13.

14.

(c) 39 W[ & 9% YE-YRAd B HH G
MTAIIR, IR T9H W 3ifbd v |

TG ¥ @ fou 9R @ (A), (B), (C) T
(D) &I T g AMUd! FE IR & FHId el
BT T T & |

Tl & IR o SMTASNNR. IR U9d TR o
3ifehd BY 2 |
el M 39 JRIPN T A T8 W BN |

el T BN W JNTAIR. U6 1 7l i

a7 RIS 8 B dleHT 3Madd 2| U
JRAST T JATAIR. B $lad didl wemefi o
SR |

fodfl 1 JPR BT TG (deAdpeicy) AT @M <qA
e &1 JarT afvid €|

felt *f U9 @1 99 @ T H ST B
P el AT GG, I FRA-gRae fgHi 8|

TS T @ oIy, JMTAIR. IR 796 W had
TS el el B &1 A MU v | 3D
T el fham A1 ARG HI | T e el
foa, A1 39 WaTdl BT W9 Terd AT ST |

& ¢ o R 0¥ &1 S99 Uh IR W H R
f&m 7 & 99 9l e o Aol | A MU
fxl ATt @1 TR BRA B W1 R 8, oW
et @ |l el el BS < | W WAl A dlg
3 T8 foar SR |
femfea mfeT = 2



