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IMPORTANT INSTRUCTIONS

The question paper is in the form of Test-Booktlet containing 80 (Eighty) questions. Each question 

carries four answers marked (A), (B). (C) and (D), out of which only one is correct. 

(ii) On receipt of the Test-Booklet (Question Paper), the candidate should immediately check it and 

ensure that it contains all the pages, i.e., 80 questions (40 in Part-A + 40 in Part-B). Discrepancy. it 

any, should be reported by the candidate to the invigilator immediately after receiving

the Test-Booklet.
Gi) A separate Answer-Sheet is provided with the Test-Booklet/Question Paper. On this sheet there are 

80 rows (40 in Part-A + 40 in Part-B) containing four circles each. One row pertains to one question 

Giv) The candidate should write his/her roll number at the places provided on the cover page of the 

Test-Booklet/Question Paper and on the Answer-Sheet and NOWHERE ELSE. 

(v) No second Test-Booklet/Question Paper and Answer-Sheet will be given to a candidate. The candidates

are advised to be careful in handling it and writing the answer on the Answer-Sheet.
For every correct answer of the question One (1) mark will be awarded. For every unattempted(vi) 
question, Zero (0) mark shall be awarded. There is no Negative Marking. 

(vii) Marking shall be done only on the basis of answers responded on the Answer-Sheet.

(viii) To mark the answer on the Answer-Sheet, candidate should darken the appropriate circle in the row 

of each question with Blue or Black pen. 

(ix) For each question only one circle should be darkened as a mark of the answer adopted by the 

candidate. If more than one circle for the question are found darkened or with one black circle any 

other circle carries any mark, the question will be treated as cancelled. 

(x) The candidates should not remove any paper from the Test-Booklet/Question Paper. Attempting to 

remove any paper shall be liable to be punished for use of unfair means. 

(xi) Rough work may be done on the blank space provided in the Test-Booklet/Question Paper only. 

(xii) Mobile phones (even in Switch-off mode) and such other communication/programmable devices are 

not allowed inside the examination hall. 

(xiii) No candidate shall be permitted to leave the examination hall before the expiry of the time. 

DO NOT OPEN THIS QUESTION BOOKLET UNTIL ASKED TO DO SO0. 
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PART-A 

RESEARCH METHODOLOGY 

1. The research studies with the objective of Which among the following is nota 5. portraying accurately the characteristics of a 

particular individual, situation or a group 
characteristic of Research? 

are known as: (A) Gentle 

(A) Hypothesis Testing 
(B) Controlled 

(B) Exploratory or Formulative 
(C) Systematic (C) Descriptive 

D) Diagnostic (D) Valid and Verifiable 

Completely Randomized Design (CR) 
2. Select the correct order for the following . 

involves only: steps in Scientific Research 

(A) Two Principles
i) Formulation of Hypothesis.

(B) One Principle
(i) Testing of Hypothesis.

(C) Three Principles

(D) Four Principles (ii) Observation.

iv) Prediction of Future. 

3. Who laid down the five principal symptoms (A) )>(ii) >(i) > (iv) 
of inadequate response?

(B) (iv)-> (ii)-> )-> () 
(A) Prof. Fisher 

C) (ii)-> G) > (iv)-> (i) 
(B) James and Jordan 

(C) Kish (D) )> (i) -> (ii) > (iv 
(D) Kahn and Cannel 

7. Which among the following will not 

contribute to achieve some degree of 4. According to : 'Research is a 

systematic investigation to find answer to a objectivity?

problem. (A) Patience and Self-control

(A) Kerlinger
(B) Use of Qualitative Method 

(B) Burns 
(C) Use of Random Sampling 

(C) Grinnel 

(D) Bulmer (D) Open Mind 
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is simply a system of 12. 
. is undertaken out of intellectual 

assigning number symbols to events to label curiosity or inquisitiveness. 

them 
(A) Pure Rescarch 

(A) Ordinal Scale 

(B) Applied Rescarch 
(B) Interval Scale 

(C) Exploratory Research (C) Nominal Scale 

(D) Formulative Research (D) Ratio Scale 

9. Katz conceptualizes levels of 13. Which among the following is the least 
exploratory studies. powerful level of measurement? 

(A) Two (A) Ordinal Scale 

(B) Three (B) Nominal Scale 

(C) Four (C) Ratio Scale 

(D) One (D) Interval Scale 

10. Which among the following is not a criteria 
14. Consistency of Results is ensured by. 

for a good research? (A) Reliability 

(A) Empirical (B) Validity 

(B) Non-Replicable (C) Practicality

C) Logical (D) None of the above 

(D) Systematic 
15. In approach, a panel of judges 

evaluate the items chosen for inclusion in 
11. Which of the following is a type of non- the instrument in terms of whether they are 

relevant to the topic area and unambiguous probability sampling? 
in implication. 

(A) Systematic Random Sampling 
(A) Arbitrary approach 

(B) Quota Sampling 
(B) Consensus approach 

(C) Complex Design 
(C) Factor scales 

(D) Cluster and Area Sampling (D) Item analysis approach 
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16. The error of 

rater caries over a generalised impression of the subject from one rating to another. 

occurs when the 19. Guttman's coefficient of reproducibility is 

given by 

where e no. of errors, n = number of 

(A) Leniency 
items and N= number of cases 

(B) Central tendency 

(A) I-- 
n(N) (C) Hallo effect 

(D) None of the above 
(B) 1+- 

n(N) 

17. The number of judgements required in a 

paired comparison is given by (C) n(N) 

(A) N=n7-) 
2 

en) (D) 
N 

B) N= 
20. is used to estimate consumption 

of the basket of goods at the consumer 

level. 
C) N= 2n +1) 

2 (A) Store Audits 

(B) Pantry Audits 

(C) Consumer Panels (D) N 
D) Projective Techniques 

18. Summated scales are used in. 21. If in Hypothesis Testing, which among the 

following is also a non-parametric test? 
(A) Consensus Scale approach 

(A) z-test 
(B) Cumulative scale approach 

(B) t-test 

(C) Factor analysis approach (C) F-test 

(D) Item analysis approach D) x-test 
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25. Yates correction is about the reduction 
22. The degree of freedom for t-test for 

difference in means while population 
variances are not known is given by 

where nl is sample I size 

of 

(A) Mean 

(B) Variance 
and n2 is sample 2 size. 

(C) Deviation 

(A) (nl + n2 - 2) (D) None of the above 

(B) (n2-nl + 2) 
26. Given the values T = 60, n = 12. The 

C) (nl + n2 +2) correction factor equals to , 

(D) (nl+n2 1) 
(A) 250 

(B) 300 

C) 270 

is suitable to check the equality 

of variances of two normal populations. 

23. (D) 330 

(A) z-test 27. is used for determining the 

degree of association among several (k) sets 

of ranking of N objects or individuals (B) t-test 

(C) F-test (A) One Sample Runs Test 

(B) Spearman's Rank Correlation 

(D)-test 
(C) The Kruskal-Wallis test 

(D) Kendall's Coefficient of Concordance 

24. Given that the sample of size 10 is drawn 

from population with sum of squared 28. In the influence of 

sit d variable is usually removed hy deviatiois from the meai cqua! te > 

Calculate the value of ' given that the 
UiicUiuUivu 

simple linear regression method and the 

residual sums of squares are used to provide variance of population is 5. 

variance estimates which in turn are used to 
(A) 15 

make tests of significance.

(B) 10 (A) ANOCOVA 

(B) One Way ANOVA 
(C) 8 

(C) Two Way ANOVA 
D) 13 

(D) ANOVA in Latin Square Design 
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Who was the first man to use term 
29. 

'Variance? 33. If X and Y are independent. the property 
b =b,- 0 is called (A) Prof.. James 

(A) Fundamental property (B) Prof. R.A. Fishcr 
(B) Magnitude property C) Prof. Gosing 

C)Mean property (D) Prof. Raimen 

(D)Independence property 
30. ANOVA is abbreviation of 

34. Product moment correlation method is (A) Analysis of Variety also called 
(B) Availability of Variance

(A) Rank correlation 
(C) Analysis of Variance 

(B) Pearsonian correlation 
(D) Availability of Variability (C) Concurrent deviation 

D) None of the above 
31. If all the points of a scatter diagram lies on 

a straight line falling from left upper corner 
35. If the regression line is X on Y. then the to the right bottom corner, the correlation is 

variable X is known as.. 
* **** 

called 

(A) Dependent Variable (A) Zero Correlation 

(B) Explained Variable (B) High Degree of Positive Correlation 

C) Both (A) and (B) C) Perfect negative correlation 

(D) Regressor D) Perfect positive correlation 

32. If r is the correlation coefficient between 36. In Centroid method of factor analysis all 

weights two variables, then: 

(A) Lie between +l.0 and -1 0 (A) 0 < r<l 

(B) Greater than +1.0 
(B) -1 <r<l 

(C) Less than -I.0 
(C) r> 0 

(D) Either +1.0 or -1.0 
D) r<0 
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39. The first item in the footnote is 

37. In Principal Component method of factor 39. 1he it " 
(A) Number 

analysis, the new set of variables generated 

of given set of variables. Author's name are (B) 
(A) Linear Combination 

(C) Location 

(B) Quadratic Combination 

(C) Exponential Combination 
(D) Article Title 

(D) Logarithmic Combination 

40. Which among the following should come 

38. The correct representation of mentioning 
the other authors along with the first author 

in literature survey is 

in the last in a Preface? 

(A) Title and Date 

(A) et al. (B) Table of Contents 

(B) et. al. (C) List of Figures 

(C) etal. 
(D) Acknowledgement 

(D) et. al 



PART-B 
PHYSICs 

41. The mean momentum of a nucleon in a 44. The residue of cot Z at Z = 0 is nucleus with mass number A varies as 
(A) -1 

(A) A 
(B) 1 

(C) n (B) A2 

(D) 1/4 (sin h) (C) A-2/3 

(D) A-1/3 
45. A hexagonal structure has a symmetry 

element 

(A) One 6-fold rotation axis 
42. When a dielectric material is subjected to (B) One 3-fold rotation axis 

an electric field 'E, the macroscopic electric (C) Three 2-fold rotation axis 
field inside the dielectric is (D) One 4-fold rotation-inversion axis 

(A) Equal to E 
46. The total number of Zeeman components 

bserved in an electronic transition -Ds to 

P32 Of an atom in weak field is 

(B) Less than 'E' 

(C) Zero (A) 4 

(B) 6 (D) Greater than 'E' 
(C) 12 

(D) 10 

43. Atoms with 1/2 nuclear spin cannot have 

47. The pointing theorem is a mathematical 
statement of the conservation of (A) Hyperfine structure 

(A) Momentum 
(B) Dipole Interactions 

(B) Charge 

(C) States (C) Electric quadrupole Moment 

(D) Electromagnctic Energy 
(D) Magnetic Interactions 
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52. At Z = o, Z cosec Z has 

48. The difference between soft and hard 

X-rays is of (A) A non-isolated singularity 

(A) Velocity 
(B) An essential singularity 

(B) Intensity 
C) A remarkable 

(C) Frequency 

(D) Polarisation (D) A pole 

The volume of a perfect gas of N atoms is 

doubled and the energy is kept constant. 

The change in entropy will be 

49. According to Debye's theory of specific 

heat at low temperature, specific heat is 
53. 

proportional to 

(A) T (A) N log (1/2) 

(B) T2 (B) N log 2 

(C) T3 (C) N log (1/2) 

D) Independent ofT (D) N log 2 

50. A modulus-12 counter must have 54. The spin and parity of Be, nucleus, as 

predicted by the shell model, are respectively (A) 4 flip-flops 

(B) 3 flip-flops (A) 3/2 and even 

(C) 12 flip-flops (B) 1/2 and odd 

(D) 6 flip-flops (C) 3/2 and odd 

(D) 1/2 and even 

51. The expectation value for (p/2m) for linear 
harmonic oscillator is 55. The kinetic energy of an electron in atom is 
(A) 0 

(A) Half of its potential energy 
(B) ho 

(B) Twice its potential energy 
C) (ho V2 (C) Equal to its potential energy 
D) (3 ho 2 (D) Thrice its potential energy 
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56. Matter waves 

59. Which of the following is correct for 
(A) Are longitudinal -emission 

(A) n p+P + Ve 
(B) Are Electromagnetic 

(B) p n+ B° + V 
(C) Always travel with speed of light (C) p n + ß* + Ve 

(D) Show diffraction (D) n p + ß* + Ve 

60. For an energy state E of a photon gas, the 

density of states is proportional to 57. Which one of the following has longest 
wavelength while all have same kinetic 

(A) El2 energy? 

(B) E 
(A) Electron 

(C) E32 

(B) Proton (D) E? 

(C) Neutron 

61. Curie-Weiss law is obeyed by 
(D) Alpha Particle 

(A) Paramagnetic materials 

(B) Antiferromagnetic materials 

(C) Ferromagnetic materials above curie 
Two photons with energies 662 keV and 

1.33 MeV are travelling in a same medium. 
58. 

temperature 

Compare their speeds (D) FerTomagnetic materials below curie 

temperature 

(A) 1.33 MeV photon will travel slower 

than 662 keV photon 

The sum of two oppositely rotating circularly 

polarized waves of equal amplitude will be 
62. 

(B) 1.33 MeV photon will travel faster 

than 662 keV photon 
(A) A circularly polarized wave 

Both will travel with almost same 

(C) (B) A lineraly polarized wave 

speed (C) An elliptically polarized wave 

(D) An unpolarized wave 

(D) None of the above 

IP.T.O. 
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63. If A is a non-singular matrix of order 5 x 5, 67. How many degrees of freedom a rigid body 

then rank of A is posses? 

(A) 1 (A) 3 

(B) 2 (B) 6 

(C) 3 (C) 9 

(D) 5 (D) Infinite 

64. The direction of grad o is 
68. In an integrator, the feedback element is 

(A) Tangential to level surface 
(A) Capacitor 

(B) Normal to level surface 
(B) Resistor 

(C) Inclined at 45° to level surface (C) Zener Diode 

(D) Arbitrary (D) Voltage Divider 

65. The spectral term for the atom with 70% 
69. The angle between [I 1 1] and [+ * 1 filled subshell and only S = 3/2 is 

direction in a cubic crystal is 

(A) Po 
(A) 30° 

(B) "F9/2 (B) 109.5° 

(C) F/2 (C) 120° 

D) *P1/2 (D) 60° 

66. The number of non-vanishing terms in 70. The total number of levels that could be 
the fourier series of cos 0 in the interval formed by two electrons in the presence (-T, T) is of external magnetic field is 

(A) One (A) 6 

(B) Two (B) 36 

C) Threce (C) 60 

(D) Infinity D) 10 
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71. Lorentz Transtformation assume 75. Value of [Lx, ] is 

(A) Space and time are both relative (A) ihy 

(B) Space is relative but time is absolute 
(B) ihp, 

(C) Space is absolute but time is relative 
(C) -ihx 

(D) Space and time both are absolute 
(D) 0 

The effect used to study the energy levels 72. Where do we obtain the magnified image 76. of homonuclear molecule is 
of the specimen in SEM? 

(A) Stark effect 
(A) Cathode ray tube 

(B) Zeeman effect 
(B) Phosphorescent screen 

(C) Paschen-back effect 
(C) Anode 

(D) Raman effect 
(D) Scanning generator 

73. Which statistics will apply to deuterons and 

77. The trigonometric Fourier series of a 

periodic function can have alpha particles? 

(A) B-E 
(A) Only Cosine term 

(B) F-D 
(B) Only Sine term 

(C) M-B 
(C) Cosine and Sine term 

D) None of these 

(D) None of these 

74. X-ray diffraction can be used to deduce 

78. The classical partition function gives 

(A) The regularity of atomic stacking in a 

(A) Sum of energies of the system 
crystal 

(B) The magnitude of interatomic spacing (B) Sum of states of the system 

(C) The orientation of particular atomic 

planes relative to the crystal faces 

(C) Sum of momentum of the system 

D) Sum of square of energies of the 

D) All the above system 
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79. Differential scanning calorimetry comes 
The Born approximation is applicable for 80. 

under the category of 
(A) High energy, low atomic number for 

(A) Morphological analysis Scatter 

(B) Low energy, low atomic number for 

(B) Thermal analysis scatter 

(C) Geological analysis (C) High energy, high atomic number for 

Scatter 

(D) Spectral analysis D) Low energy, high atomic number for 

Scatter 
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